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@ received

COMMONWEALTH of VIRGINIA

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

Douglss W, Domenech Mailing address: P.O. Box 1105, Richmond, Virginia 23218 David K. Paylor
Secretary of Matural Resources TDD (204) 698-4021 Drrector
www.deq.virginia.gov (504) 6984000 :
Tuly 30, 2010 1-800-592-5482 |

Mr. Jim McKenna

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

Radford, Virginia 24143-0100

Re: Remedial Investigation Report- NRU- Radford Army Ammunition Plant

Dear Mir. McKenna:

The Virginia Department of Environmental Quality (VDEQ) has reviewed the Final Remedial
Investigation Report dated June 2010 for the New River Unit (RAAP-044) at Radford Army

Ammunition Plant and approves the report as revised.

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

site.
James L. Cutler, JIr., CP/

Federal Facilities Project Manager

cc: Paige Holt, ATK
Aziz Farahmand, VDEQ-BRRO




ATE Armament Syskams
Energetic Systems

Radiord Army Ammunition Flank
Route 114, P Box 1

Radford. WA 24143-0100

wwsw atk.com

July 13, 2010

Mr. James L. Cutler, Jr.

Virginia Department of Environmental Quality
625 East Main Streel

Richmond, VA 23219

Subject: Transmittal Acknowledgemenl,

Final Remedial Investigation Report, New River Unit (RAAP-044) BDDT, BLA, lAA, RY, WBG, and
Groundwaler, Yolumes 1 and IL June 2010

Dear Mr. Culler;

This letter is to acknowledge transmitial of the subject document that was sent to you on July?, 2010. Enclosed is a
copy of ihe 7 July 2010 iransmitial email.

Please coordinate with and provide any questions or comments to mysclf at (540) 639-8658, Jerry Redder ATK staff
(540) 633-7536 or Jim McKenna, ACO Stalf (540 731-5782.

erely, 7%

-W. Holt, Environmenial Manager
Alliant Techsystems Inc.

c Karen Sismour
Virginia Department of Environmental Quality
P. & Box 1105
Richmond, VA 23218

E. A. Lohman

Virginia Department of Environmental Qualily
Blue Ridge Regional Oifice

301% Peters Creek Road

Roanoke, VA 24019

Rich Mendoza

1 Rock Island Arsenal

Attn: IMAE-CDMN

Bldg 350, 3rd FI, N'W Wing, R 319
Rock Island, Illinois, 61299

Tom Meyer

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

10 South Howard Street

Ballimore, MD 21201

10-815-101
JscKenna




be: Administrative File Coordination: g
J. McKenna, ACO Siaff I. McKenna
Rob Davie-ACO Siaff
P.W. Holl
J. 1. Redder
Env. File

10-815-101
JMcKenna




Greene, Anne

Fram:
Sent:
To:

Cec:
Subject:
Attachments:

Importance:

Classification:

Caveats: FOUD

All,

The subject report for the NRU will be sent out today

MeKenna, Jim
Wednesday, July 07, 2010 1:23 PM

Greene, Anne; Cutier,Jim; dennfs.druck@us.army.mil; dfane.wisbeck@amaﬂis-us.cum;
durwood willis2; Redder, Jerome; fim spencer: Llewellyn, Tim; Lohman,Elizabeth; Mendoza,
Rich; Meyer, Tom NABOD2: Parks, Jeffrey N; Sismour,Karen: Tfmothy.Leahy@shawgrp.com;
Ta'na_MacGillivray@UHSCnrp.com; Flint, Jereamy

Daﬂe.Hnbed;Hﬂﬂ,Pa@e

Radford NRU Remedial Investigation Report - Finai (UNCLASSIFIED)

RAAP44_Ri Report RTC_VDEQ 2010 06 29 paf

High

UNCLASSIFIED

by ARCADIS to the POCs listed below

with the Fed Ex tracking numbers. This report was revised per the attached response to

comments,

Name;

Mr. James McKenna
Mr. Richard Mendoza

Ms. Susan Ryan
Mr. Tom Mayer

Mr. Dennis Druck

M. James Cutlepr

Ms. Karen Sismour
Ms. Elizabeth Lofiman

Jim Cutler, From
anticipate DEQ concurrence on the RI report, therefore it
DEQ concurrence on

the draft Fs,

Tharnk you all for your support of the

Jim McKenna

Copies Tracking Number
2 Copies and 2CDs 7988 2589 1445
i Copy and 1 CD 7937 @284 8556

7937 8296 9223

7988 2593 5839

1CD
1 Copy and 1cD

1 Copy 7937 8298 3630
1 Copy 7937 829% 3743
i Copy 7337 83ee 2111
1D 7937 @387 2714

June 17, 2818 sita visit, we
would be helpful if we could obtain
we also need to get DEQ comments on

our June 2, 281 conference call and our

or about July 23, 2018. As 3 reminder

Radford AAP Installation Restoration Program.

Classificatign: UNCLASSIFIED

Caveats: FOUQ




Comments and Responses on the

Draft Rl Report

New River Unit RFAAP 044
Radford Army Ammunition Plant

April 2010

Iltem
No.

Report Reference

COMMENT

RESPONSE

Commenter: Ahmet Bulbulkaya (VDEQ) — HHRA Comments. Memo to Jim Cutler dated March 5, 2010

1

Appendix A: Page
2-2, Section 2.1.1:

The criteria employed to determine whether a
groundwater sample result was suitable for the risk
assessment data set greatly reduced the inorganic

groundwater data set available for the risk assessment.

After turbidity was considered, with inorganic results
rejected when turbidity was high, the inorganic
groundwater data available to the risk assessment was
reduced to just one round. Another round of inorganic
groundwater data is recommended for all Study Areas
of the site.

Agreed. Use of dissolved sample results when
turbidity levels are high is consistent with guidance
provided by EPA for sites at Radford. In addition,
ARCADIS collected another round of groundwater
samples at RFAAP-NRU on April 6 and 7, 2010.
Consistent with the 2009 sampling event, all eleven
groundwater monitoring wells at the facility and four
spring locations were sampled during this event. At
the request of VDEQ (email from Jim Cutler to Jim
McKenna dated March 25, 2010) as further clarified in
a 30 April 2010 telecommunication between VDEQ
(Cutler) and ARCADIS (Wisbeck), all of the
groundwater samples were analyzed for VOCs,
metals, PAHs, PCBs, and explosives. The three
monitoring wells at the Western Burning Ground area
and the two monitoring wells located at the Northern

Burning Ground were also analyzed for dioxins/furans.

The analytical data from this sampling event will be
incorporated into the Final Rl Report.

Page: 1/10



Comments and Responses on the

Draft Rl Report

New River Unit RFAAP 044
Radford Army Ammunition Plant

2-3, Section 2.2

carcinogenic risk for mutagens is never discussed this
section and was not used in the risk assessment. This
is evidenced by the fact that the carcinogenic risk
equations for mutagens are not included in the risk
assessment tables that present the carcinogenic risk
algorithms beginning with Table A.2-11. The effect of
not using the most current USEPA recommended
methodology for assessing mutgenic risk is that
carcinogenic risk is underestimated to residential
receptors potentially exposed to mutagens (many of the
PAHSs). Therefore carcinogenic residential risk totals
should be revised for Study Areas that have significant
levels of PAHSs.

April 2010
Item Report Reference | COMMENT RESPONSE
No.
2 Appendix A: Page | The most currently accepted method of assessing Agreed. The human-health risk assessments (HHRA)

for the sites within the New River Unit have been
revised so that the residential scenarios utilize the
early-life adjustment for assessing carcinogenic risk
associated with mutagens. This methodology is
consistent with the USEPA’s Supplemental Guidance
for Assessing Susceptibility from Early-Life Exposure
to Carcinogens.

The inclusion of this guidance resulted in a change in
the conclusions and recommendations for the BDDT
area. Potential risks for the residential receptor
calculated using the Supplemental Guidance are
greater than the USEPA’s acceptable risk range of 1E-
410 1E-6. Therefore evaluation of the response action
alternatives available for the BDDT area will be
presented in the FS. There were no changes to the
conclusions and recommendations for any of the other
Study Areas at RFAAP-NRU.

Page: 2/10



Comments and Responses on the

Draft Rl Report

New River Unit RFAAP 044
Radford Army Ammunition Plant

2-14, Section
2.2.3.3.1 (and
Table A.2-10):

the “Site Worker”. More information should be provided
in the narration as to the type of worker that is being
considered. Section 2.2.3.1 describes the potential
current receptor as being a site commercial/industrial
worker yet Section 2.2.3.3.1 also mentions cutting
grass. ltis also unclear how a wading scenario fits in
with a typical commercial/industrial worker exposure
scenario. If a landscaper type of exposure is

envisioned the soil ingestion rate of 50 mg/kg is too low.

A more appropriate can be obtained from the RSL table
which uses 100 mg/day for its “composite worker”
scenario that is used to develop default industrial soil
screening values, and that is also intended to capture
exposure from landscaping activities.

April 2010

Item Report Reference | COMMENT RESPONSE

No.

3 Appendix A: Page | This sentence states that “Constituents selected as Agreed. The HHRA has been revised to indicate more
2-6, Section COPCs based on the protection of leaching to clearly that the selection of COPCs in groundwater
2.2.1.1, last groundwater were evaluated through the site-wide was based on concentrations actually measured in
sentence: groundwater assessment.” It is not clear that COPCs groundwater, not using soil criteria developed for

were selected based on leaching to groundwater. It protection of groundwater.
states in an earlier paragraph of this section that the
residential and industrial RSLs were used to screen
COPCs but does not mention the “Protection of
Groundwater Soil Screening Levels” contained in the
RSL table.
4 Appendix A: Page | This page (and the table) presents exposure factors for | The “Site Worker” is not classified as a landscaper.

The Site Worker is someone who conducts
maintenance or mowing activities at the Site. That
person is expected to work only above ground. Very
little soil contact is envisioned as none of his or her
responsibilities would involve digging or planting.
ARCADIS believes that the 50 mg/day soil ingestion
rate would be adequately conservative for this
receptor. However, to comply with VDEQ’s request
ARCADIS changed the soil ingestion rate from 50
mg/kg to 100 mg/kg to match the value recommended
for the “composite worker” within the RSL tables. This
change did not result in any changes to the
conclusions or recommendations for any of the Study
Areas at RFAAP-NRU.

Page: 3/10



Comments and Responses on the

Draft Rl Report

New River Unit RFAAP 044
Radford Army Ammunition Plant

2-19, Section
2.2.4.3:

IEUBK results are presented without documentation.
Please provide supporting information and
documentation for the IEUBK model runs for these
Study Areas.

April 2010

Item Report Reference | COMMENT RESPONSE

No.

5 Appendix A: Page | The exposure duration for an adult hypothetical future Agreed. The exposure durations have been adjusted
2-15, Section resident should be 24 years instead of 30 years. Adult | for the hypothetical future resident risk calculations.
2.2.3.3.2 (and carcinogenic risk resulting from 24 years of exposure
Table A.2-10): should be added to the child carcinogenic risk from 6 Please see Response to Comment No. 2..

years of exposure so that a resident carcinogenic risk
for a total of 30 years results. Note that mutagens have
their own life-stage specific algorithms that incorporate
4 life stages beginning at birth and ending at 30 years.

6 Appendix A: Page | What was the basis or rationale behind the statement Groundwater at RFAAP is generally encountered in
2-16, Section that, “Construction workers are not likely to come into the karst bedrock underlying the site. As indicated in
2.2.3.3.3: contact with shallow groundwater during a hypothetical | Table 3-1 depth to groundwater was greater than 120

construction project, since the depth to shallow ft bgs at the BLA; greater than 30 ft at the IAA; greater

groundwater is at least 10 feet.” Was there any than 90 ft at the NBG; and greater than 12 ft at the

research to support the claim that trenches are not WBG. Standard trenching techniques would not be

expected go deeper than 10 feet. useful for cutting into bedrock; therefore, it is highly
unlikely that construction workers would come into
contact with groundwater within the bedrock.
Furthermore, no reasonably foreseeable trenching
activities (i.e., utility line trenches) would be expected
to extend below 10 ft or within groundwater.

7 Appendix A: Page | For the Study Areas where lead was a COPC the Agreed. The HHRA has been revised to include the

complete documentation for the IEUBK model runs.

Page: 4/10



Comments and Responses on the

Draft Rl Report

New River Unit RFAAP 044
Radford Army Ammunition Plant

April 2010
Item Report Reference | COMMENT RESPONSE
No.
8 Appendix A: Page | Itis agreed that the sampling data from the riprap Agreed. The HHRA has been revised to evaluate soil
3-2, Section 3.3: covered portion of the BDDT can be treated differently beneath the riprap both concurrently with soil (site-
than other areas of the BDDT Study Area. However the | wide) in the remainder of the ditch and separately.
usefulness of the statistical comparison between the This approach allows for the evaluation of potential
riprap dataset to the remaining larger BDDT dataset is health risks should the riprap be removed and the
unclear. A more direct approach is to determine the risk | need for long-term controls on the site.
associated with the riprap area data separately from the
remaining BDDT area.
9 Appendix A: Page | In this section it is reported that carcinogenic risk to the | Agreed, with additional clarification. The HHRA was
3-9, Section 3.4.5 | hypothetical future child resident at the BDDT from revised to include procedures requested in this and in
and included combined surface and subsurface soil is 1E-04 and Comment Nos. 2, 5, and 8.
table: therefore acceptable. Note that if carcinogenic risk was
calculated for a combined adult/child resident using the | Please see Response to Comment No. 2.-NRU.
mutagen equations discussed above the residential
carcinogenic risk would be significantly greater than 1E-
04.
10 Appendix A: Page | Since PAHs are driving the unacceptable hypothetical | Agreed. However, this did not change the

4-9, Section
4.4.4.3:

future residential risk at the BLA Study Area it is
expected to be even higher when the above comment is
taken into account.

conclusions/recommendations for the BLA Study Area
because potential residential risks were already
greater than EPA’s generally acceptable risk range
and the Feasibility Study evaluated remedial
alternatives for the BLA under a future residential land-
use scenario. Therefore, no additional revisions to the
conclusions of the RI or the Feasibility Study were
required.

Page: 5/10



Comments and Responses on the

Draft Rl Report

New River Unit RFAAP 044
Radford Army Ammunition Plant

April 2010
Item Report Reference | COMMENT RESPONSE
No.
11 Appendix A: Page | More documentation of the IEUBK modeling runs Agreed. The HHRA has been revised to include the

4-10:

should be provided. The cited table (Table A.4.HHRA-
18) only provides the predicted range of blood lead
levels. There should be more information on model
inputs provided. This comment applies to the other
study areas where lead was COPC (i.e, the IAA and
WBG).

complete documentation for the IEUBK model runs.

Page: 6/10



Comments and Responses on the

Draft Rl Report

New River Unit RFAAP 044
Radford Army Ammunition Plant

April 2010
Item Report Reference | COMMENT RESPONSE
No.
12 Appendix A: Page | Please provide more information regarding the Pentachlorophenol (PCP) was detected at a

6-10, Section
6.4.5;

detection of PCP of 830 mg/kg, which is the driver for
the unacceptable residential carcinogenic risk reported
in this section. How extensive was the follow up
investigation and attempts to duplicate the elevated hit?

concentration greater than the industrial RSL (9 mg/kg)
in one surface soil sample [TR-02C (830 mg/kg)] which
was collected in 1998 at a former pole-mounted
transformer location. The concentration of PCP in a
duplicate surface soil sample collected at this location
(TR-02A) was only 0.11mg/kg.

A total of 33 soil samples (20 surface soil samples and
13 subsurface soil samples) collected during
subsequent investigations at the Rail Yard were
analyzed for PCP. PCP was not detected in any of
these samples, nor was PCP detected in any surface
water or sediment samples at the Rail Yard.

As PCP is known to have been used as a wood
preservative for utility poles, the single elevated
detection of PCP at sample location TR-02C has been
linked to the former utility pole at this sample location.
The fact that PCP was not detected at elevated levels
in the duplicate sample at this location or in any other
soil samples at the site indicates that the elevated
detection was limited to the area in the immediate
vicinity of the utility pole.

Page: 7/10



Comments and Responses on the

Draft Rl Report

New River Unit RFAAP 044
Radford Army Ammunition Plant

April 2010

Item Report Reference | COMMENT RESPONSE

No.

13 Appendix A: Page | How was it determined that the fish tissue sampling | The table summarizes constituents that were detected
7-8, Section would be limited to only the metals listed on the table? in the fish samples and does not present the complete
7.4.1.5 and Table analyte list. A total of 16 fish tissue samples were
A.7.HHRA-5. collected from the Western Burning Ground pond. The

samples were analyzed for TCL PCBs and TAL metals
(see Table 9-16 of main RI Report for full-list of
constituents included in the analyses). No PCBs were
detected in any of the samples, nor was lead. Table
A.7.HHRA-5 only lists the inorganic constituents that
were detected in the samples.

Commenter: James Cutler (VDEQ) — NRU Rl Comments. Email to Jim McKenna dated March 17, 2010

14 The soils at the BDDT appear to be adequately The revised HHRA indicates potential risks greater

delineated. The level of PAH contamination in the than EPA’s generally acceptable risk range for the

sediments has fluctuated over time. future residential receptor. There are no unacceptable

Depending on the resolution of the HHRA comments risks associated with exposure to sediment at the site.

additional sediment samples may be required to Continued impacts to the stream downgradient of the

demonstrate that there is no significant continued BDDT area are not expected because 1) the source

release to the stream. area has been removed, and 2) the area downgradient
of the rip rap is now heavily vegetated with grasses
and the slope is fairly gentle so continued erosion of
impacted soil into the stream is unlikely.

15 Section 6.4.6.4 it is stated that 4 samples were Figure 6-8 has been corrected to display the PAH

collected around BLASBO02. The text states that PAHs
were detected above screening levels but this
information is not indicated on Figure 6-8.

detections at sample locations BLA-SS005, BLA-
SS006, BLA-SS007, and BLA-SS008. These are the
sample locations that were collected around BLASBO2.

Page: 8/10



Comments and Responses on the

Draft Rl Report

New River Unit RFAAP 044
Radford Army Ammunition Plant

April 2010
Item Report Reference | COMMENT RESPONSE
No.
16 The further delineation of PAHs at the BLA is The revisions to the HHRA requested in Comments
problematic since no specific source has been No. 2, 8, and 9 did not change the conclusion of the
identified. Depending on the resolution of the HHRA HHRA which identified PAHSs as risk drivers under a
comments additional delineation may be required. hypothetical future residential land-use scenario.
PAHs do not present unacceptable risks to the
industrial site worker or construction worker under the
current military/industrial land-use scenario.
Therefore, no additional characterization and no
revisions to the Feasibility Study for RFAAP-NRU are
required.
17 On page 7-32 and 7-56 it is stated that no explosives The text on pages 7-32 and 7-56 were revised to

were found above RSLs in the building areas. Is this
consistent with the fact that the primary risk driver in
soil is 2,4-DNT?

discuss that 2,4-dinitrotoluene (DNT) was detected in
two samples from a single boring collected during the
initial 1997 site investigation. This constituent was not
detected during any of the subsequent investigations
at the site, including samples collected near the
location of the original detection. The HHRA identified
2,4-DNT as a risk driver; however, a response action is
not recommended for this constituent due to the
extremely limited distribution.

Page: 9/10



Comments and Responses on the

Draft Rl Report

New River Unit RFAAP 044
Radford Army Ammunition Plant

April 2010

Iltem
No.

Report Reference

COMMENT

RESPONSE

18

PCB's appear more prevalent at the IAA than the BLA.
On page 7-12 it is reported that Aroclor 1254 was
detected above industrial RSLs around buildings 504,
509, 522 and 529. On page 7-55 (last paragraph) it is
stated that screening levels were exceeded adjacent to
buildings 502, 504, 8101, 8102-5 and 8102-A. Were all
samples included on Figure 7-8?

Figure 7-8 does not present the results for the
conductive flooring samples because the locations are
unknown. The results discussed in Section 7.4.5 on
page 7-12 are for samples of the conductive flooring
material, that were collected from Buildings 502, 504,
509, 522, and 529 during the USACE’s 2002
Conductive Flooring Assessment. Figure 7-8 only
displays the results of soil samples that were collected
in the southern portion of the IAA around Buildings
502, 504, 522, and 529; as well as the other Buildings
in this area. The results for the Soil samples collected
around Buildings 8101, 8201-5 and 8102-A are shown
on Figure 7-7.

19

Figure 9-9. Industrial exceedances should be noted.

Agreed. Figure 9-9 has been updated to indicate
concentrations that are greater than the industrial
RSLs.

20

On page 9-50 it is stated that lead was detected above
tap water RSLs in 4 water samples. These samples are
not indicated on Figure 9-11.

Agreed. Figure 9-11 has been updated to show the
sample locations where concentrations were greater
than the RSLs.

21

Based on the low level detections in groundwater the
conceptual model presented appears to be adequate for
the site area. It is recommended that an additional
round of sampling be conducted to resolve any
discrepancies between the previous two rounds.

Agreed. See Response to Comment No. 1.

Page: 10/10



NRU RAAP 44 - Response to VDEQ Comments on the Ecological Risk Assessment (UNCLASSIFIED).txt
From: McKenna, Jim J Mr CIV USA AMC [jim.mckenna@us.army.mil]
Sent: Friday, May 21, 2010 7:30 AM
To: Wisbeck, Diane; Redder, Jerome; Mendoza, Richard R Mr CIV USA IMCOM;
Druck, Dennis E Mr CIV USA MEDCOM PHC; Ryan, Susan M Ms CIV USA
IMCOM HQ; Kalinowski, Chris; Cutler,Jim

Cc: Jeremy.flint@atk.com; paige.holt@atk.com; Robert Davie

Subject: NRU RAAP 44 - Response to VDEQ Comments on the Ecological Risk
Assessment (UNCLASSIFIED)

Attachments: RAAP44_ERA RTC_VDEQ 2010 05 20 (3).pdf

Importance: High

Classification: UNCLASSIFIED
Caveats: FOUO

Jim C.,

Attached are the RFAAP responses to the May 5, 2010 VDEQ comments on the
Ecological Risk Assessment (ERA) for RAAP-044 (New River Unit).

With these responses, all comments RFAAP has received on the Remedial
Investigation (R1) Report have been addressed. (Note on April 30, 2010 RFAAP
responded to DEQ comments [March 5 and 17, 2010] on the HHRA and RI Report.)

It is not anticipated that in addressing these comments there will be any
required revisions to the conclusions and recommendations for the RI Report.
Also, there are no anticipated revisions to the Feasibility Study (FS) Report
resulting from VDEQ comments on the RI, HHRA, or ERA.

We spoke earlier about maybe meeting and going over these comments. If after
reviewing our responses you still think we need to meet and discuss, 1 would
strongly recommend the morning of Thursday, June 17, 2010 at 1000am as RFAAP
and ARCADIS will be conducting a RAB site tour of the NRU later that same day.
In this way we would have the opportunity to visit the NRU before the RAB tour
to help clarify any remaining items.

Thanks,
Jim M.

Classification: UNCLASSIFIED
Caveats: FOUO
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Comments and Responses on the
Draft Rl Report
(Ecological Risk Assessment Component)
New River Unit RFAAP 044
Radford Army Ammunition Plant
May 2010

Iltem
No.

Report
Reference

COMMENT

RESPONSE

Commenter: Ahmet Bul

bulkaya and Jim Cutler (VDEQ) — Eco Comments. Email dated May 5, 2010

1

Appendix A —
General
Ecological
Risk
Assessment

Use of Background: During the refinement step of the BERA the COPECs that
were determined through the SLERA were examined to determine if they warranted
being carried through the remaining steps of the USEPA eight-step ecological risk
assessment process. For inorganics in surface soil this often involved comparing
EPCs to site background concentrations as reported in the 2001 IT Facility-Wide
Background Study Report ("Background Study"). Sometimes this involved
employing the range of background concentrations for a particular inorganic
constituent and sometimes the reported point estimate was used. Note that the
point estimate background concentration was used in the SLERA initial screening
steps. Although this type of background comparison occurred earlier in the eight-
step process than is typically called for by the USEPA this seemed to be an
appropriate background screen and use of the Background Study. However, use of
the range of background samples to define the extent of potential negative
ecological impacts seemed to be an inappropriate and unintended use of the
Background Study.

In the conclusions of the Background Study it is stated that "The final set of point
estimates for the background data set, therefore, are based on calculated 95%
UTLs for a single facility-wide data set that represents surface and subsurface soil
from the MMA and the NRU areas. These values are included as a point of
reference for point-by-point comparisons for site screening."

If background ranges from the Background Study are to be considered for the
refinement of COPECs the dataset from the NRU should be segregated from the
MMA dataset. Otherwise, only the 95% UTLs should be used for COPEC
refinement.

During the refinement of sediment COPECs inorganic sediment concentrations were
sometimes compared to soil background values from the Background Study. In this
case sediment concentrations should not be compared to soil background levels at
all. To determine background sediment concentrations background sediment
samples should be collected. If this is not practicable then sediment inorganic
COPEC refinement based on background should not occur.

Agreed. Although the use of the background data
as part of the SLERA screening process was
discussed with VDEQ representatives during the
June 28, 2008 site visit, this level of detail was not
discussed. As requested, the document has been
modified to use only the point estimate (UTL) from
the Background Study for screening soils as
opposed to the range of background concentrations.

In addition, in the absence of background data
specific to sediment, that refinement step has been
removed from the COPEC selection process for
sediments. The majority of the sediment COPECs
affected by this modification do not have sediment
ecological screening levels (ESLs), therefore the
final risk estimates are not significantly impacted. A
discussion has been added to the uncertainty
section.

Page: 1/6




Comments and Responses on the
Draft Rl Report
(Ecological Risk Assessment Component)
New River Unit RFAAP 044
Radford Army Ammunition Plant

May 2010
Item Report COMMENT RESPONSE
No. Reference
2 Appendix A — Bioaccumulation modeling: Bioaccumulation modeling was performed only on the Agreed. The approach used for selection of
General constituents remaining after the BERA screening. By initiating the modeling after constituents for consideration in the food web
Ecological this step, and not after the initial SLERA screening, there is the potential for modeling was consistent with the approach used at
Risk prematurely eliminating constituents that have a bioaccumulative potential from the | other military installations, and is believed to
Assessment eight-step process. Bioaccumulative constituents remaining after the initial SLERA | effectively capture the significant bioaccumulative
screening steps should have been run through the terrestrial and aquatic food chain | constituents for food chain modeling.
models.
However, in accordance with the RFAAP SLERA
approach (Final Process for Ecological Risk
Assessment-Radford AAP- September 17, 2007
revision), all bioaccumulative constituents detected
in sediments and soil will be retained and evaluated
in the food web modeling, regardless of the outcome
of the SLERA toxicity screening. It is not anticipated
that the inclusion of constituents detected at levels
less than screening levels will change the overall
conclusions and recommendations of the ERA
because of either the low concentrations and/or
infrequent detections of these compounds.
3 Page 2-27, Dioxins and Furans: There was no description of potential effects of these Agreed. A description of the potential effects
Section compounds as there was for the other constituent classes listed in this section. associated with dioxins and furans has been added
23114 Please add a brief description. to Section 2.3.1.1.4.

Page: 2/6




Comments and Responses on the
Draft Rl Report
(Ecological Risk Assessment Component)
New River Unit RFAAP 044
Radford Army Ammunition Plant
May 2010

Iltem
No.

Report
Reference

COMMENT

RESPONSE

Page 3-2,
Section 3.3

It is agreed that the sampling data from the riprap covered portion of the BDDT can
be treated differently than other areas of the BDDT Study Area. However the
usefulness of the statistical comparison between the riprap dataset to the remaining
larger BDDT dataset is unclear. A more direct approach would be to determine the
ecological risk associated with the riprap area data separately from the remaining
BDDT area.

Agreed. The risk assessment has been revised to
evaluate soil beneath the riprap both concurrently
with soil (site-wide) in the remainder of the ditch and
separately. This approach allows for the evaluation
of potential ecological risks should the riprap be
removed and the need for long-term controls on the
site.

The results of the revised evaluation indicate that no
further evaluation of ecological risks is warranted
and there is no need for long-term controls at the
site. Note this revision did not change the
conclusion, thus no revision to the
recommendations were made.

Page 7-14,

Section 7.5:

It is unclear what ecological risk assessment guidance from Virginia is being
referred to in this and other sections of the risk assessment. Please clarify.

Agreed. The State of Virginia has not developed an
ERA guidance document. Therefore, the reference
to Virginia ecological risk assessment guidance in
Section 7.5, and in other sections of the report, will
be removed in the revised ERA report.

The sentence has been changed to read as follows:
“The ERA was conducted in a manner consistent

with USEPA guidance for ecological risk
assessment (USEPA 2001a; 2000b; 1997¢).”

Page 7-24:

The reference for the background level of antimony in Virginia is unfamiliar to this
office. Please discuss and elaborate on its applicability to the NRU.

Agreed. The cited reference of USEPA (1995) is
incorrect; the correct reference is USEPA (2005b).
The background antimony level of 1.2 mg/kg is the
mean concentration reported in surface soil in the
State of Virginia, and can be found in Table 2.3 of
USEPA (2005b).
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Comments and Responses on the
Draft Rl Report
(Ecological Risk Assessment Component)
New River Unit RFAAP 044
Radford Army Ammunition Plant

May 2010
Item Report COMMENT RESPONSE
No. Reference
7 Page 7-25, For the food chain analysis of the shrew and robin the bioaccumulative COPECS Agreed. As discussed in the response to General
bottom of should have been selected from the 20 COPECSs determined from the SLERA. In Comment No. 2, the approach used for selection of
page: the case of the Western Burning Ground this means that arsenic, cadmium and constituents for consideration in the food web

selenium should have been included in the terrestrial food chain modeling.

modeling is believed to effectively capture the
significant bioaccumulative constituents for food
chain modeling.

However, in accordance with the RFAAP SLERA
approach (Final Process for Ecological Risk
Assessment-Radford AAP- September 17, 2007
revision), all bioaccumulative constituents detected
in sediments and soil will be retained and evaluated
in the food web modeling, regardless of the outcome
of the SLERA toxicity screening. It is not anticipated
that the inclusion of constituents detected at levels
less than screening levels will change the overall
conclusions and recommendations of the ERA
because of either the low concentrations and/or
infrequent detections of these compounds.
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Comments and Responses on the
Draft Rl Report
(Ecological Risk Assessment Component)
New River Unit RFAAP 044
Radford Army Ammunition Plant

May 2010
Item Report COMMENT RESPONSE
No. Reference
8 Page 7-36, There is not enough information to assume that adverse population effects are not The HQs calculated for the refined scenario were
Aguatic Food occurring at the pond. The extremely elevated hazard quotients for lead and zinc based on:
Chain Model: for mink, and to a lesser degree, the elevated hazard quotients for zinc for the great | ¢ measured concentrations in fish tissue for

blue heron, warrant additional analysis. The rationale or intent of the discussion in
the last paragraph on Page 7-36 that describes excluding the maximum detect of
lead and zinc is unclear. Is the intent to suggest that the highest concentration
detected in the sediments will be removed in a remedial action? A data gap in the
foodchain analysis is that lead was not analyzed for in fish. This data gap should be
filled by additional fish sampling.

those COPCs that were analyzed (e.g., lead
which was analyzed but not detected in any
fish tissue samples),

e modeled concentrations in fish tissue for
COPCs other than those analyzed (e.g.,
PAHSs), and

¢ modeled concentrations for other dietary items
(e.g., vegetation and invertebrates).

The modeled concentrations were based on the use
of soil BAFs which in some cases predicted tissue
concentrations greater than 100 percent. These
overestimated tissue concentrations are falsely
elevating the refined HQs. Therefore, the dose
modeling and related BAFs will be revisited.

Based on this information it is anticipated that the
refined HQs will be lower, thus supporting the
conclusion that the small and localized area of
elevated COPC concentrations in sediment is
unlikely to result in a significant exposure to
ecological receptors.
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Comments and Responses on the
Draft Rl Report
(Ecological Risk Assessment Component)
New River Unit RFAAP 044
Radford Army Ammunition Plant

May 2010
Item Report COMMENT RESPONSE
No. Reference
9 Page 7-37 Please provide more information as to the main component of the diet that is driving | The refined scenario incorporated consideration of

the elevated hazard quotients for the mink and the great blue heron. Add
discussion as to why the hazard quotients went up so markedly in the refined
scenario food chain modeling as compared to the maximum scenario modeling run.
If the elevated hazard quotients for lead and zinc are being driven by fish
consumption then it would not be appropriate to focus exclusively on the limited
area of elevated sediment impacts surrounding WBGSW/SD10 as the only
significantly impacted ecological habitat. If fish consumption is driving the risk then
the areal extent of the whole pond would be considered impacted habitat. Note that
the unnamed pond is estimated at 3.6 acres in size which would surpass the de
minimis size criteria described on page 2-32. This would lead to the conclusion
that, if fish consumption by the mink and great blue heron is driving the elevated
hazard quotients found in Table A.7.ERA-13 and Table A.7.ERA-15 then population
effects are possible and that the ecological risk assessment process should
continue into the remaining steps of the USEPA eight-step process.

additional dietary items in the dose modeling for
aquatic species However, many of these modeled
concentrations were based on the use of soil BAFs,
resulting in overestimated tissue concentrations.
Upon further consideration, use of these overly
conservative dietary estimates seems inappropriate,
particularly given the actual measured
concentrations in fish tissue. Assuming that
consumption of fish is the primary exposure route for
piscivorous species such as the mink and great blue
heron, actual exposures would be much less than
estimated in the refined scenario using the
overestimated tissue concentrations for other dietary
components. Based on these considerations, the
dose modeling has been revised to more accurately
reflect actual exposures to these species.
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VDEQ - NRU- Eco risk comments (UNCLASSIFIED).txt
From: McKenna, Jim J Mr CIV USA AMC [jim.mckenna@us.army.mil]
Sent: Wednesday, May 05, 2010 10:18 AM

To: Wisbeck, Diane; Kalinowski, Chris; dennis.druck@us.army.mil; Meyer, Tom
NABO2; Mendoza, Rich; jeremy.flint@atk.com; jerome.redder@atk.com
Subject: FW: NRU- Eco risk comments (UNCLASSIFIED)

Classification: UNCLASSIFIED
Caveats: FOUO

All, DEQ comments below. Please develop and internal response to comments.
Thanks, Jim

————— Original Message----—-

From: Cutler, Jim (DEQ) [mailto:James.Cutler@deqg.virginia.gov]
Sent: Wednesday, May 05, 2010 8:53 AM

To: McKenna, Jim J Mr CIV USA AMC

Cc: Bulbulkaya, Ahmet (DEQ)

Subject: NRU- Eco risk comments

Jim,

The following are Ahmet®s comments regarding his review of the ecological risk
assessment sections of Appendix A - Risk Assessment to the Draft Remedial
Investigation report for the New River Unit

(RAAP-044):

General comments:

1. Use of Background: During the refinement step of the BERA the

COPECs that were determined through the SLERA were examined to determine if
they warranted being carried through the remaining steps of the USEPA eight-
step ecological risk assessment process. For iInorganics in surface soil this
often involved comparing EPCs to site background concentrations as reported in
the 2001 IT Facility-Wide Background Study Report (“'‘Background Study™).
Sometimes this involved employing the range of background concentrations for a
particular inorganic constituent and sometimes the reported point estimate was
used. Note that the point estimate background concentration was used in the
SLERA initial screening steps. Although this type of background comparison
occurred earlier iIn the eight-step process than is typically called for by the
USEPA this seemed to be an appropriate background screen and use of the
Background Study. However, use of the range of background samples to define
the extent of potential negative ecological impacts seemed to be an
inappropriate and unintended use of the Background Study.

In the conclusions of the Background Study it is stated that "The
final set of point estimates for the background data set, therefore, are based
on calculated 95% UTLs for a single facility-wide data set that represents
surface and subsurface soil from the MMA and the NRU areas. Theses values are
included as a point of reference for point-by-point comparisons for site
screening.™

If background ranges from the Background Study are to be
considered for the refinement of COPECs the dataset from the NRU should be
segregated from the MMA dataset. Otherwise, only the 95% UTLs should be used
for COPEC refinement.

During the refinement of sediment COPECs inorganic sediment
concentrations were sometimes compared to soil background values from the
Background Study. In this case sediment concentrations should not be compared
to soil background levels at all. To determine background sediment
concentrations background sediment samples should be collected. |If this is
not practicable then sediment inorganic COPEC refinement based on background
should not occur.
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VDEQ - NRU- Eco risk comments (UNCLASSIFIED).txt

2. Bioaccumulation modeling: Bioaccumulation modeling was

performed only on the constituents remaining after the BERA screening.

By initiating the modeling after this step, and not after the initial SLERA
screening, there is the potential for prematurely eliminating constituents
that have a bioaccumulative potential from the eight-step process.
Bioaccumulative constituents remaining after the initial SLERA screening steps
should have been run through the terrestrial and aquatic food chain models.

Specific Comments:

3. Page 2-27, Section 2.3.1.1.4, Dioxins and Furans: There was no
description of potential effects of these compounds as there was for the other
constituent classes listed iIn this section. Please add a brief description.

4. Page 3-2, Section 3.3: It is agreed that the sampling data from

the riprap covered portion of the BDDT can be treated differently than other
areas of the BDDT Study Area. However the usefulness of the statistical
comparison between the riprap dataset to the remaining larger BDDT dataset is
unclear. A more direct approach would be to determine the ecological risk
associated with the riprap area data separately from the remaining BDDT area.

5. Page 7-14, Section 7.5: It is unclear what ecological risk
assessment guidance from Virginia is being referred to in this and other
sections of the risk assessment. Please clarify.

6. Page 7-24: The reference for the background level of antimony
in Virginia is unfamiliar to this office. Please discuss and elaborate on its
applicability to the NRU.

7. Page 7-25, bottom of page: For the food chain analysis of the

shrew and robin the bioaccumulative COPECS should have been selected from the
20 COPECs determined from the SLERA. In the case of the Western Burning
Ground this means that arsenic, cadmium and selenium

should have been included in the terrestrial food chain modeling.

8. Page 7-36, Aquatic Food Chain Model: There is not enough

information to assume that adverse population effects are not occurring at the
pond. The extremely elevated hazard quotients for lead and zinc for mink, and
to a lesser degree, the elevated hazard quotients for zinc for the great blue
heron, warrant additional analysis. The rationale or intent of the discussion
in the last paragraph on Page 7-36 that describes excluding the maximum detect
of lead and zinc is unclear. 1Is the intent to suggest that the highest
concentration detected in the sediments will be removed in a remedial action?
A data gap in the foodchain analysis is that lead was not analyzed for in
fish. This data gap should be filled by additional fish sampling.

9. Page 7-37: Please provide more information as to the main
component of the diet that is driving the elevated hazard quotients for the
mink and the great blue heron. Add discussion as to why the hazard quotients
went up so markedly in the refined scenario food chain modeling as compared to
the maximum scenario modeling run. If the elevated hazard quotients for lead
and zinc are being driven by fish consumption then it would not be appropriate
to focus exclusively on the limited area of elevated sediment impacts
surrounding WBGSW/SD10 as the only significantly impacted ecological habitat.
ITf fish consumption is driving the risk then the areal extent of the whole
pond would be considered impacted habitat. Note that the unnamed pond is
estimated at
3.6 acres in size which would surpass the de minimus size criteria described
on page 2-32. This would lead to the conclusion that, if fish consumption by
the mink and great blue heron is driving the elevated hazard quotients found
in Table A.7.ERA-13 and Table A.7_.ERA-15 then population effects are possible
and that the ecological risk assessment process should continue into the
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remaining steps of the USEPA eight-step process.

Please feel free to contact me if you have any questions or comments.
Thanks,

Jim

James L. Cutler Jr.

Federal Facilities Project Manager

Office of Remediation Programs

Virginia Dept. of Environmental Quality

804-698-4498

Classification: UNCLASSIFIED
Caveats: FOUO
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————— Original Message----—-
From: Cutler, Jim (DEQ) [mailto:James.Cutler@deqg.virginia.gov]
Sent: Wednesday, March 17, 2010 4:37 PM
To: McKenna, Jim J Mr CIV USA AMC
Cc: Bulbulkaya, Ahmet (DEQ)
Subject: NRU RI comments

Jim,

The following are VDEQ®"s comments on the RI in addition to the HHRA comments
previously submitted.

In general after multiple investigations the NRU appears to be sufficiently
characterized to formulate remedial options. Any additional delineation may
depend on proposed removal actions and can most likely be addressed by
confirmation samples.

1. The soils at the BDDT appear to be adequately delineated. The level of
PAH contamination in the sediments has fluctuated over time.

Depending on the resolution of the HHRA comments additional sediment samples
may be required to demonstrate that there is no significant continued release
to the stream.

2. In Section 6.4.6.4 it is stated that 4 samples were collected around
BLASBO2. The text states that PAHs were detected above screening levels but
this information is not indicated on Figure 6-8.

3. The further delineation of PAHs at the BLA is problematic since no
specific source has been indentified. Depending on the resolution of the HHRA
comments additional delineation may be required.

4. On page 7-32 and 7-56 it is stated that no explosives were found above
RSLs in the building areas. |Is this consistent with the fact that the primary
risk driver in soil is 2,4-DNT?

5. PCB"s appear more prevalent at the 1AA than the BLA. On page 7-12 it 1is
reported that Aroclor 1254 was detected above industrial RSLs around buildings
504, 509, 522 and 529. On page 7-55 (last paragraph) it iIs stated that
screening levels were exceeded adjacent to buildings 502, 504, 8101, 8102-5
and 8102-A. Were all samples included on Figure 7-8?

6. Figure 9-9. Industrial exceedances should be noted.

7. On page 9-50 it is stated that lead was detected above tap water RSLs in 4
water samples. These samples are not indicated on Figure 9-11.

8. Based on the low level detections in groundwater the conceptual model
presented appears to be adequate for the site area. It iIs recommended that an
additional round of sampling be conducted to resolve any discrepancies between
the previous two rounds.

Please contact me with any comments or questions regarding the above comments.
I will forward FS comments shortly.

Thanks,

Jim

James L. Cutler Jr.

Federal Facilities Project Manager

Office of Remediation Programs
Page 1
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Virginia Dept. of Environmental Quality

804-698-4498

Classification: UNCLASSIFIED
Caveats: FOUO
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= DIVISION OF WASTE PROGRAM

VIRGINIA DEPARTMENT OF
ENVIRONMENTAL QUALITY

OFFICE OF REMEDIATION PROGRAMS

MEMORANDUM

TO: Jim Cutler

CC: Karen Sismour, Pat McMurray
FROM: Ahmet Bulbulkaya

DATE: March 5, 2010

SUBJECT: Human Health Risk Assessment (Appendix A) submitted as part of the Remedial

Investigation for the New River Unit (NRU)

My comments on the subject document are below. Note that comments on the Ecological Risk
Assessment and Feasibility Study are forthcoming.

1.

Page 2-2, Section 2.1.1: The criteria employed to determine whether a groundwater
sample result was suitable for the risk assessment data set greatly reduced the inorganic
groundwater data set available for the risk assessment. After turbidity was considered,
with inorganic results rejected when turbidity was high, the inorganic groundwater data
available to the risk assessment was reduced to just one round. Another round of
inorganic groundwater data is recommended for all Study Areas of the site.

. Page 2-3, Section 2.2: The most currently accepted method of assessing carcinogenic risk

for mutagens is never discussed this section and was not used in the risk assessment. This
is evidenced by the fact that the carcinogenic risk equations for mutagens are not included
in the risk assessment tables that present the carcinogenic risk algorithms beginning with
Table A.2-11. The effect of not using the most current USEPA recommended
methodology for assessing mutgenic risk is that carcinogenic risk is underestimated to
residential receptors potentially exposed to mutagens (many of the PAHs). Therefore
carcinogenic residential risk totals should be revised for Study Areas that have significant
levels of PAHs.

For additional information this concept is discussed in the supporting information for the
current USEPA Regional Screening Level (RSL) Table. The explanation included in
Section 5.14 of the RSL User’s Guide states that:

“Some of the cancer causing analytes in this tool operate by a mutagenic mode of action
Jor carcinogenesis. There is reason to surmise that some chemicals with a mutagenic mode
of action, which would be expected to cause irreversible changes to DNA, would exhibit a



greater effect in early-life versus later-life exposure. Cancer risk to children in the context
of the U.S. Environmental Protection Agency’s cancer guidelines (U.S. EPA, 2005)
includes both early-life exposures that may result in the occurrence of cancer during
childhood and early-life exposures that may contribute to cancers later in life. In keeping
with this guidance, separate cancer risk equations are presented for mutagens. The
mutagen vinyl chloride has a unique set of equations. Consult Supplemental Guidance for
Assessing Susceptibility from Early-Life Exposure to Carcinogens, EPA/630/R-03/003F,
March 2005 for further information.
http://www.epa.gov/oswer/riskassessment/sghandbook/chemicals.htm provides more
detailed information about what chemicals are considered mutagens.”

. Page 2-6, Section 2.2.1.1, last sentence: This sentence states that “Constituents selected
as COPCs based on the protection of leaching to groundwater were evaluated through the
site-wide groundwater assessment.” It is not clear that COPCs were selected based on
leaching to groundwater. It states in an earlier paragraph of this section that the
residential and industrial RSLs were used to screen COPCs but does not mention the
“Protection of Groundwater Soil Screening Levels” contained in the RSL table.

. Page 2-14, Section 2.2.3.3.1 (and Table A.2-10): This page (and the table) presents
exposure factors for the “Site Worker”. More information should be provided in the
narration as to the type of worker that is being considered. Section 2.2.3.1 describes the
potential current receptor as being a site commercial/industrial worker yet Section
2.2.3.3.1 also mentions cutting grass. It is also unclear how a wading scenario fits in with
a typical commercial/industrial worker exposure scenario. If a landscaper type of
exposure is envisioned the soil ingestion rate of 50 mg/kg is too low. A more appropriate
can be obtained from the RSL table which uses 100 mg/day for its “composite worker”
scenario that is used to develop default industrial soil screening values, and that is also
intended to capture exposure from landscaping activities.

. Page 2-15, Section 2.2.3.3.2 (and Table A.2-10): The exposure duration for an adult
hypothetical future resident should be 24 years instead of 30 years. Adult carcinogenic
risk resulting from 24 years of exposure should be added to the child carcinogenic risk
from 6 years of exposure so that a resident carcinogenic risk for a total of 30 years results.
Note that mutagens have there own life-stage specific algorithms that incorporate 4 life
stages beginning at birth and ending at 30 years.

. Page 2-16, Section 2.2.3.3.3: What was the basis or rationale behind the statement that,
“Construction workers are not likely to come into contact with shallow groundwater during
a hypothetical construction project, since the depth to shallow groundwater is at least 10

feet.” Was there any research to support the claim that trenches are not expected go
deeper than 10 feet.

. Page 2-19, Section 2.2.4.3: For the Study Areas where lead was a COPC the IEUBK
results are presented without documentation. Please provide supporting information and
documentation for the IEUBK model runs for these Study Areas.



Building Debris Disposal Trench (BDDT)

8.

Page 3-2, Section 3.3: It is agreed that the sampling data from the riprap covered portion
of the BDDT can be treated differently than other areas of the BDDT Study Area.
However the usefulness of the statistical comparison between the riprap dataset to the
remaining larger BDDT dataset is unclear. A more direct approach is to determine the
risk associated with the riprap area data separately from the remaining BDDT area.

Page 3-9, Section 3.4.5 and included table: In this section it is reported that carcinogenic
risk to the hypothetical future child resident from combined surface and subsurface soil is
1E-04 and therefore acceptable. Note that if carcinogenic risk was calculated for a
combined adult/child resident using the mutagen equations discussed above the residential
carcinogenic risk would be significantly greater than 1E-04.

Bag Loading Area (BLA)

10. Page 4-9, Section 4.4.4.3: Since PAHs are driving the unacceptable hypothetical future

11.

residential risk at this Study Area it is expected to be even higher when the above
comment is taken into account.

Page 4-10: More documentation of the IEUBK modeling runs should be provided. The
cited table (Table A.4.HHRA-18) only provides the predicted range of blood lead levels.
There should be more information on model inputs provided. This comment applies to the
other study areas where lead was COPC (i.e, the IAA and WBG).

Rail Yard (RY)

12. Page 6-10, Section 6.4.5: Please provide more information regarding the detection of

PCP of 830 mg/kg, which is the driver for the unacceptable residential carcinogenic risk
reported in this section. How extensive was the follow up investigation and attempts to
duplicate the elevated hit?

Western Burning Ground (WBG)

13. Page 7-8, Section 7.4.1.5 and Table A.7.HHRA-5. How was it determined that the fish

tissue sampling would be limited to only the metals listed on the table?



ATK Asmament Systemns
Energetic Systems

Radford Army Ammunitios Prant
Roote 114, P 8ox

Radiard, ¥4 24143-0100

weanwatk.com

Movember 16, 2009

dr. James I, Cutler, Jr.

Virginia Department of Environmental Quality
629 East Main Strect

Richmond, VA 24143-0100

Subject: Transmital Acknowledgement, Dralt Remedial Investigation Report, New River Unit {RAAP-044)
BDDT, BLA, [AA, RY, WBG, and Groundwater, Volumes 1 and I, October 2009
Drraft Feasibility Study Report, New River Unit (RAAP-044), Bag Loading Area, [gniler Assembly
Area, and Western Burning Ground, New River Unit, October 2009

Dear Mr. Cutler:

This letter s to acknowiedge transmiltal of the subject document thal was sent to you on November 9, 2009, Enclosed is
a copy of the 9 November 2009 transmittal email.

Please coordinate with and provide any questions or commenis to myself at {540} 639-8658, Joerry Redder ATK stafi
(540) 639-7536 or Jim McKenna, ACO Staff (5400 731-5782.

Sincerel

P.\-%, M’Wﬁ;ﬁé

Alliant Techsystems Inc.

c Karen Sismour
Virginia Department of Environmental Quality
P. 0. Box L0009
Richmond, YA 23240-0009

E. A. Lohman i
Virginia Department of Environmental Quality

Blue Ridpe Begional Office

3019 Peters Creck Road i
Roanoke, VA 24019

Rich Mendoza

US. Army Envitonmental Command
1 Rock Island Arsenal

Bldg 90, 3™ Floor, Room 30A
IMAE-CDN

Rock Island, Hhnois 6129%




Mr. James Cutler

Transmiltal Acknowledgemend, Draft Remedial Investigation Report, New River Unit {(RAAP-044) BDDT, BLA, 14A,
RY, WBG, and Groundwater, Yolumes I and II, Oclober 2009

November 17, 2009

Pape 2

Tom Meyer

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

10 South Howard Strect

Baltimore, MD 21201

09-815-187
IMcKenna




Mr. James Cutler

Transmitial Acknowledgement, Drafi Remedial Investigation Report, New River Unit (RAAP-044) BDDT, BLA, 1AA,
RY, WBG, and Groundwaler, ¥olumes I and 11, October 2009
November 17, 2009

Pape 2

be: Administrative File Coordinatios: W/L‘;{CE*A-\
J. McKenna, ACQ Staff . McKenna
Rob Davie-ACO Staff
PW. Holl
L 1. Redder
Env. File

09-815-187

IhlcKenna




Greene, Anne

From: McKenna, Jim
Sent: Monday, Movember 09, 2009 1:37 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; kjsismour@deq.virginia.gov; Llewellyn, Tim;
Mendoza, Richard R Mr CIV USA IMCOM; Meyer, Tom NABO2; Parks, Jeffrey N;
Timothy.Leahy@shawgrp.com; Tina_MacGillivray@URSCorp.com

Subject: FW: Fed Ex Tracking Numbers for Radford NRU Rl and FS Report {UNCLASSIFIED)

Importance: High

Classification: UNCLASSIFIED

Caveats: FOUQ

All,

The following two reports for the NRU will be sent out today:

1) DRAFT Remedial Investigation Report, Mew River Unit (RAAP-B44), BDDT, BLA, IAA, RY, WBG,
and Groundwater; and

2) DRAFT Feasibility Study Report, New River Unit (RAAP-D44}, Bag Loading Area, Igniter
Assembly Area, and Western Burning Ground

The two documents will be sent out together in one package to the POCs and tracking numbars
below:

James McKenna {2 Copies and 2 CDs of each report) 7330808581448
Dennis Druck {1 Copy of each report) 7938810168975
Tom Meyer (1 Copy and 1 €D of each report) 793801805300
Susan Ryan (1 CD of each report) 7930910884532
Richard Mendoza (1 Copy and 1 €D of each report) 798121589560
Karen Sismour (1 Copy of each report) 793821259060
James Cutler (1 Copy of each report) 798121821683
Elizabeth Lohman {1 CD of each report) 798121829285

Thank you for yocur support of the Radford AAP Installation Restoration Program.

Jim McKenna

NOTICE: This e-mail and any files transmitted with it are the property of ARCADIS U.S., Inc.
and its affiliates. All rights, including without limitation copyright, are reserved. The

proprietary information contained in this e-mail message, and any files transmitted with it,
is intended for the use of the recipient{s) named above. If the reader of this e-mail is not
the intended recipient, you are hereby notified that you have received this e-mail in error
and that any review, distribution or copying of this e-mail or any files transmitted with it
is strictly prohibited. If you have received this e-mail in error, please notify the sender
immediately and delete the original message and any files transmitted. The unauthorized use




of this e-mail or any files transmitted with it is prohibited and disclaimed by ARCADIS U.S.,

Inc.
and its affiliates. Nothing herein is intended to constitute the offering or performance of

services where otherwise restricted by law.

Classification: UNCLASSIFIED
Caveats: FOUD




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

B9 Nov oo
MCHB-TS-REH

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

SUBJECT: Draft Remedial Investigation Report for the New River Unit (RAAP-044), Radford
Army Ammunition Plant, Virginia, September 2009

1. The US Army Center for Health Promotion and Preventive Medicine reviewed the subject
document on behalf of the Office of The Surgeon General pursuant to Army Regulation 200-1
(Environmental Protection and Enhancement). We appreciate the opportunity to review this well
written and technically comprehensive report.

2. Our previous comments have been addressed and we concur with the conclusions of the risk
assessment.

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

FOR THE COMMANDER:
JEFFREY S. KIRKPATRICK
Director, Health Risk Management
CF:

HQDA (DASG-PPM-NC)
IMCOM-NE (IMNE-PWD-E)

USACE (CEHNC-CX-ES)

USAEC (IMAE-CD/Mr. Rich Mendoza)

Readiness thru Health



Christopher Kalinowski
Site Manager

Diane Wisbeck
Project Manager

New River Unit Remedial
Investigation

Radford Army Ammunition Plant

Prepared for:

U.S. Army

Prepared by:
ARCADIS

1114 Benfield Boulevard Suite A
Millersville

Maryland 21108

Tel 410.987.0032

Fax 410.987.4392

Our Ref.:
GPO8RAAP.0044

Date:
June 2010

This document is intended only for the use
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Executive Summary

EXECUTIVE SUMMARY

ARCADIS U.S, Inc. (ARCADIS) has been retained by the United States Army
Environmental Command (AEC) to perform Installation Restoration Program (IRP)
activities at the Radford Army Ammunition Plant (RFAAP). IRP activities for both the
Main Manufacturing Area (RFAAP-MMA) and the New River Unit (RFAAP-NRU) of the
RFAAP facility are being conducted as part of a Performance Based Contract (PBC)
awarded to ARCADIS under contract W91ZLK-05-D-0015: Task 0002. The RFAAP-
NRU is managed under the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA).

ARCADIS has prepared this Remedial Investigation (RI) Report to summarize the
environmental investigation activities that have been performed at the RFAAP-NRU.
Specifically, this report will discuss the investigation activities completed at five
separate Study Areas that have been indentified at the RFAAP-NRU. The
names/abbreviations for these sites are as follows:

Building Debris Disposal Trench (BDDT)
Bag Loading Area (BLA)

Igniter Assembly Area (IAA)

Rail Yard (RY)

Western Burning Ground (WBG)

In addition to these five Study Areas, the RI report presents the findings of a facility-
wide groundwater investigation conducted at the RFAAP-NRU. Potential effects to
groundwater at the RFAAP-NRU are addressed on a facility-wide basis in this report
instead of by individual Study Area.

A sixth Study Area at the RFAAP-NRU, the Northern Burning Ground (NBG), will not
be discussed in this RI report. The investigation activities at the NBG have been
completed and a removal action, which will be the final action for the site, will likely be
completed in 2009 to address lead and chromium containing soil at that site. An
Engineering Evaluation/Cost Analysis (EE/CA) for the NBG has been submitted to the
Virginia Department of Environmental Quality (VDEQ). The EE/CA summarizes the
historical investigations completed at the site and the results of site-specific human
health and ecological risk assessments. The EE/CA also presents a summary of the
removal action alternatives that were evaluated for the site prior to selection of the final
remedy.
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Environmental investigations have been ongoing at the five RFAAP-NRU Study Areas
discussed in this report since 1997. This report presents the findings of each phase of
investigation conducted at the site, including the most recent investigation activities
completed by ARCADIS from 2008 to 2010. ARCADIS’ 2008 investigation activities
were performed in accordance with Remedial Investigation Work Plan Addendum 27
(ARCADIS 2008b). The 2009 investigation activities were completed in accordance
with the June 2009 Supplemental Remedial Investigation Work Plan (ARCADIS
2009a). The 2010 groundwater investigation activities were completed in accordance
with the Draft Supplemental Groundwater Investigation Work Plan (ARCADIS, 2010) In
addition to summarizing the findings of the environmental investigation activities, this
report includes a Human Health Risk Assessment (HHRA), Ecological Risk
Assessment (ERA), and recommended path forward for each Study Area and
groundwater. The major conclusions for each site are as follows:

BDDT — Residual polycyclic aromatic hydrocarbons (PAHs) that washed out of a
debris disposal trench prior to 1998 site restoration activities have resulted in the
presence of PAH compounds in downgradient soils. Soil sampling activities have
delineated the extent of PAHS, which are confined to surface soil within an
approximately 0.4-acre open area downgradient of the former disposal trench. PAHs
are also present in the soils underneath a rip rap and geotextile liner installed in the
disposal trench during the site restoration activities. Sediment and surface water
samples collected from a creek at the downgradient end of the BDDT indicate that the
PAHSs present in the soils do not serve as a significant ongoing source of constituents
to the creek. The HHRA performed for the site indicate that the risks were within
acceptable ranges for industrial use of the site. However, benzo(a)pyrene and cobalt
were found to be risk drivers under a residential land use scenario. Benzo(a)pyrene is
present at concentrations above the United States Environmental Protection Agency
(USEPA) Regional Screening Levels (RSLs) in many of the samples collected from the
trench and downgradient areas. The cobalt risks were driven by one sample in the
open area downgradient of the trench that had a cobalt concentration outside of the
range of established background levels. Cobalt is a naturally occurring element
present within the soils at the NRU, and there is no evidence that the isolated cobalt
concentration driving the elevated risk at the BDDT is a result of human activity at the
site; nor is there any evidence of elevated cobalt concentrations over a wider area.
Therefore, it is unlikely that cobalt would present a true risk under hypothetical future
residential land use scenarios. The ERA results indicated that no adverse effects were
expected for wildlife. Based on the potential residential risks associated with the
benzo(a)pyrene in surface soil located downgradient of the trench and the soil located
under the rip rap covered portions of the trench, it is recommended that a FS be
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conducted to evaluate the available CERCLA response actions for the site. The
response action alternative analysis will include an evaluation of potential actions to
reduce risk to levels acceptable for residential use of the property, as well as options
for maintaining the industrial use of the property.

BLA — Conductive flooring material located in site buildings has been exposed to
weathering by the removal of building exteriors. As a result of weathering, the flooring
material is deteriorating and washing onto surrounding soils. Sampling programs
conducted at the BLA to evaluate the effects from the deteriorated conductive flooring,
other building materials, and historical site operations have indicated the presence of
asbestos and several inorganic constituents in soils surrounding site buildings at
concentrations above applicable USEPA RSLs. PAHs and polychlorinated biphenyls
(PCBs) were also detected in isolated samples from the site at concentrations above
applicable screening levels. The extent of the detected inorganics, asbestos, and
PCBs have been well delineated and are confined to surface soils in the immediate
vicinity of the buildings, elevated walkways, and/or former transformer locations.
Constituents do not appear to be migrating from the affected areas based on sediment
and surface water samples collected from area drainage ditches and a nearby creek.
The results of the HHRA activities indicated that predicted blood lead levels for an
unborn fetus in a pregnant site worker would be the primary risk driver under an
industrial land use scenario. Lead and copper were found to present unacceptable
risks under the construction worker exposure scenario. Aroclor 1254, benzo(a)pyrene,
cobalt, copper, and lead were also found to be risk drivers under a residential land use
scenario. The ERA concluded that adverse population-level effects would not be
expected due to the limited areal distribution of constituents and the low level of
associated risk.

Although evaluated separately from the other constituents in the risk assessment, the
asbestos identified in the degraded conductive flooring material and in soils
surrounding BLA buildings could present a potential risk to current and future site
workers or hypothetical future residents. Activity based sampling conducted at two of
the BLA buildings (Buildings 404 and 411) has demonstrated that intensive soil
disturbance activities in the areas adjacent to buildings with conductive flooring have
the potential to generate airborne asbestos at concentrations above site specific Air
Action Levels (AALs) for industrial receptors and hypothetical future residents. This
potential appears to be limited to surface soils immediately adjacent to the buildings
where conductive flooring has washed off of the building pads and asbestos
concentrations in soil are highest. Although not evaluated in the risk assessment,
asbestos in the remains of other building materials (e.g. pipe insulation, mastic, joint
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compound, etc.) could also present a risk to current and hypothetical future receptors if
it becomes airborne.

An FS is recommended for the BLA to assess potential remedial alternatives to
mitigate the risks and hazards associated with the site soils and conductive flooring
material. While remedial actions for lead based paint and non-flooring asbestos will
not be presented in the FS, land-use restrictions will be put in place to mitigate possible
exposure to current and hypothetical future receptors from these materials.

IAA — The IAA site is very similar to the BLA in that conductive flooring material located
in site buildings has deteriorated as a result of weathering due to the removal of
building exteriors. The deteriorating flooring is contributing constituents, primarily
inorganics and asbestos, to the surface soil adjacent to site buildings. PAHs and
PCBs have also been detected at concentrations above USEPA RSLs next to a few
site buildings and former transformer locations. Soil sampling has confirmed that the
elevated concentrations are confined to surface soils throughout the majority of the site
and that lateral and vertical migration is extremely limited. Sediment samples collected
from dry storm water drainage ditches indicated isolated occurrences of some
constituents (i.e., lead and PAHS) at concentrations above applicable screening levels.
The results of the HHRA activities indicated that risks, hazards, and predicted blood
lead levels were within acceptable ranges under the industrial land use scenarios.
However, the HHRA indicated that under the residential land use scenarios there were
risks and hazards above the generally acceptable limits, primarily due to Aroclor 1254,
copper, cobalt, and 2,4-dinitrotoluene detections in soil. Lead was also found to
contribute to an elevated fetal blood level under the residential land use scenario. The
ERA concluded that adverse population-level effects would not be expected at the I1AA
due to the limited areal distribution of constituents and the low level of associated risks.

Although evaluated separately from the other constituents in the risk assessment, the
asbestos identified in the degraded conductive flooring material and in soils near I1AA
buildings could present a potential risk to current and future site workers or
hypothetical future residents. Activity based sampling conducted IAA Building 8102-1
has demonstrated that intensive soil disturbance activities in the areas where
conductive flooring has washed off building pads have the potential to generate
airborne asbestos at concentrations above site specific AALs for industrial receptors
and hypothetical future residents. This potential appears to be limited to surface soils
immediately adjacent to the buildings where conductive flooring has washed off of the
building pads and asbestos concentrations in soil are highest. Although not evaluated
in the risk assessment, asbestos in the remains of other building materials (e.g. pipe

Executive Summary
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insulation, mastic, joint compound, etc.) could also present a risk to current and
hypothetical future receptors if it becomes airborne.

An FS is recommended for the IAA to assess potential remedial alternatives to mitigate
the risks and hazards associated with the site soils and conductive flooring material.
While remedial actions for lead based paint and non-flooring asbestos will not be
presented in the FS, land-use restrictions will be put in place to mitigate possible
exposure to current and hypothetical future receptors from these materials.

RY — A limited number of constituents were detected sporadically at concentrations
above applicable RSLs during the course of environmental investigation at the RY.
However, the findings of the HHRA indicated that the potential health risks for the site
are within or below USEPA’s target risk range under both industrial and future
hypothetical residential land use scenarios. Minimal ecological risks were driven by
constituents that were detected sporadically in a relatively small portion of the site.
Based on the results of the risk assessments there is no need to place any restriction
on the current use or future development of the site. Therefore, No Action is
recommended for this site.

WBG — The WBG was a former burning ground site that was used to dispose of off-
spec materials and materials exposed to energetic/explosive compounds. Surface
soils containing ash material, lead and other constituents were removed from the
former burning area and replaced with clean fill during a 1999 test pitting program;
therefore, subsequent investigations focused on areas outside of the burn area.
Investigations included delineating an ashy layer of material under the pond access
road, surface and subsurface soils outside of the former burning ground, pond
sediments and surface water, and downgradient stream sediments and surface water.
The risk assessment concluded that potential human health risks were within
acceptable USEPA risk ranges under the current/future industrial land use scenario,
and future recreational use of the pond including a fishing rodeo, but that chromium
and lead detected in pond sediment samples contributed to potential unacceptable risk
levels under a future hypothetical residential land use scenario. The chromium and
lead concentrations contributing to the elevated risk levels are confined to an
approximately 2,100 square foot (ftz) area (0.05 acres) near the northern bank of the
3.5-acre pond. The ERA concluded that no adverse ecological effects would be
expected on a population level due to the limited distribution of constituents of potential
concern (COPCs). Based on the potential residential risks associated with the lead
and chromium in the pond sediments, it is recommended that a FS be conducted to
evaluate the available CERCLA response actions for the site. The response action
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alternative analysis will include an evaluation of potential actions to reduce risk to
levels acceptable for residential use of the property, as well as options for maintaining
the industrial use of the property.

Groundwater — The groundwater investigation activities at the RFAAP-NRU included
the installation of 11 groundwater monitoring wells, three groundwater sampling events
(2007, 2008, and 2010), and the development of a conceptual site model (CSM) based
on all historical information collected from the facility. The 2008 and 2010 sampling
activities included the collection of samples from four springs within the boundaries of
the RFAAP-NRU in addition to the 11 groundwater monitoring wells. The 2008
groundwater investigation activities also included the attempted installation of a
monitoring well at the BDDT; however, this attempt was abandoned because
groundwater was not encountered in either of two borings completed to 75 feet below
ground surface (ft bgs) through competent bedrock. Inorganics were detected at
concentrations above tap water RSLs in groundwater samples collected from several
monitoring wells. The elevated concentrations in these wells have been attributed to
the presence of suspended solids in the groundwater samples and naturally occurring
metals in the formation. Analysis of samples collected with low turbidity and samples
that were collected after filtering did not have any inorganics at concentrations above
applicable tap water RSLs. The risk assessment concluded that arsenic detected in
groundwater samples in 2007, 2008, and 2010 resulted in unacceptable potential risks
under the future hypothetical residential land use scenario. However, arsenic was only
detected in unfiltered groundwater sample that had elevated turbidity, which is highly
conservative and not reflective of conditions most likely to occur in groundwater that
would be used for residential or commercial uses. Several dioxin congeners detected
in groundwater samples during the 2007 sampling event also resulted in unacceptable
risks under the future hypothetical residential land use scenario. However, it should be
noted that 1) the dioxin concentrations reported in these groundwater samples were an
order of magnitude less than the federal drinking water level; 2) dioxins were detected
in a laboratory blank sample associated with the 2007 samples and the detections in
groundwater are likely the result of cross contamination at the laboratory; and 3)dioxins
were not detected in the confirmation groundwater samples collected in 2010.

Spring water samples were collected at the RFAAP-NRU during 2008 and 2010.
Laboratory analysis results indicate that the detected constituents were present at
concentrations less than applicable tap water screening levels. Spring water samples
are considered to be an excellent indicator of overall groundwater quality due to the
springs function as groundwater discharge points for relatively large areas. No Action
is recommended for groundwater at the RFAAP- NRU.
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1. Introduction

ARCADIS U.S, Inc. (ARCADIS) has been retained by the United States Army
Environmental Command (AEC) to perform Installation Restoration Program (IRP)
activities at the Radford Army Ammunition Plant (RFAAP). The RFAAP facility is
located in Montgomery and Pulaski Counties in southwestern Virginia and consists of
two noncontiguous units: the New River Unit (NRU) and the Main Manufacturing Area
(MMA). The RFAAP-MMA is located approximately 5 miles northeast of the City of
Radford, Virginia. The RFAAP-NRU is located about six miles southwest of the
RFAAP-MMA, near the town of Dublin, Virginia (Figure 1-1). IRP activities for both the
RFAAP-MMA and the RFAAP-NRU are being conducted as part of a Performance
Based Contract (PBC) awarded to ARCADIS under contract W91ZLK-05-D-0015: Task
0002. The RFAAP-NRU is managed under the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA).

ARCADIS has prepared this Remedial Investigation (RI) Report to summarize the
environmental investigation activities that have been performed at the RFAAP-NRU.
Specifically, this report will discuss the investigation activities completed at five
separate Study Areas that have been indentified at the RFAAP-NRU. The
names/abbreviations for these sites are as follows:

Building Debris Disposal Trench (BDDT),
Bag Loading Area (BLA),

Igniter Assembly Area (IAA),

Rail Yard (RY), and

Western Burning Ground (WBG).

In addition to these five Study Areas, the RI report will present the findings of a facility-
wide groundwater investigation conducted at the RFAAP-NRU. Potential effects to
groundwater at the RFAAP-NRU will be addressed on a facility-wide basis in this report
instead of by individual Study Area.

A sixth Study Area at the RFAAP-NRU, the Northern Burning Ground (NBG), will not
be discussed in this report. The investigation activities at the NBG have been
completed and a removal action will be completed in 2009 to address lead and
chromium containing soil at that site. An Engineering Evaluation/Cost Analysis
(EE/CA) for the NBG has been submitted to the Virginia Department of Environmental
Quality (VDEQ). The EE/CA summarizes the historical investigations completed at the
site and the results of site-specific human and ecological risk assessments. The
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EE/CA also presents a summary of the removal action alternatives that were evaluated

for the site prior to selection of the final remedy.
1.1 Facility Overview

The RFAAP-NRU facility is located in the mountains of southwestern Virginia in the
Great Valley subprovince of the Valley and Ridge Physiographic Province. The
RFAAP-NRU encompasses approximately 2,813 acres of Pulaski County, Virginia,
near the town of Dublin (Figure 1-1). The RFAAP-NRU was constructed in 1940 and
was originally known as the New River Ordinance Works (NROW). The facility
operated as a bag manufacturing and loading plant for artillery, cannon, and mortar
projectiles during World War Il. Active manufacturing operations ceased in 1945, at
the completion of the war, and the facility was incorporated into the RFAAP. The
RFAAP-NRU now serves as a storage facility for operations at the MMA.

A total of six Study Areas have been indentified at the RFAAP-NRU as having the
potential for adverse environmental effects associated with historical operations at the
site. Five of these Study Areas, the BDDT, BLA, IAA, RY, and WBG are discussed in
this report. The sixth area, known as the NBG, has been addressed under a Non Time
Critical Removal Action and a separate EE/CA has been submitted for that site. The
locations of the various Study Areas at the RFAAP-NRU are depicted in Figure 1-2.

1.2 Study Areas
1.2.1 Building Debris Disposal Trench

The BDDT is a former ephemeral unlined natural drainage channel located in the
southern portion of the RFAAP-NRU (Figure 1-2). The trench directs surface water
runoff from the surrounding area towards an unnamed stream that flows through the
southern portion of the RFAAP-NRU. The trench was previously utilized as a disposal
site for miscellaneous building debris generated during the dismantling of old buildings
at the RFAAP-NRU facility. The building debris and any visibly stained soil was
removed from the trench in 1998, replaced with clean fill, lined with a geotextile fabric,
and covered with riprap. Investigations in this Study Area have focused on
characterizing and delineating the effects to environmental media (i.e., soil, sediment,
and surface water) in areas within and downgradient of the former disposal area
trench. The physical characteristics and history of the BDDT are discussed in greater
detail within Section 5 of this report.
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1.2.2 Bag Loading Area (BLA)

The BLA is located along the southwestern boundary of the RFAAP-NRU (Figure 1-2).
The BLA ran two powder bag loading production lines from 1941-1943. Thirteen
buildings were once located onsite; however, all process equipment, wooden roofs,
and wooden walls have been removed from the buildings, leaving only concrete slabs
and cinder block walls. These buildings are referenced later in this report with their
former building numbers. The concrete slab floors in several of the buildings (including
the second story floors of two buildings) were covered in a conductive cement-like
material containing various metals and asbestos. This conductive flooring was used to
prevent the build-up of static charges in areas where energetic materials were handled.
Removal of the walls and roofs of the buildings has exposed the conductive flooring to
weather, causing it to degrade and break away from the underlying concrete. In many
cases, the flooring has degraded into a red powder-like material and washed onto the
surrounding soils. Investigations in this Study Area have focused on characterizing the
effects that the degrading flooring material and historical site operations have had on
environmental media (i.e., soil, sediments, and surface water) in areas surrounding and
downgradient of the buildings. The investigations have also included an assessment
of former electrical transformers that were located at the BLA. The physical
characteristics and history of the BLA are discussed in greater detail within Section 6 of
this report.

1.2.3 Igniter Assembly Area (IAA)

The IAA is located in the western portion of the RFAAP-NRU (Figure 1-2). Buildings at
the site were used for igniter assembly, as well as the shipping and receiving of
materials related to the IAA. The area was active from approximately 1941 through
1943. Process equipment and wooden walls and roofs have been removed. The
remains consist of concrete foundations and walls and are referenced later in this
report with their former building numbers. The main igniter assembly buildings and
multiple outparcel buildings at the IAA had a conductive flooring material similar to the
BLA. The conductive flooring was exposed to the weather when the wooden roof and
walls were removed from the buildings. As a result, the conductive flooring has
degraded into a red powder-like substance very similar to what has been observed at
the BLA. In many areas, the degraded conductive flooring material has washed off the
concrete pads onto surrounding surface soils. Investigations in this Study Area have
focused on characterizing the effects that the degrading flooring material and historical
site operations have had on environmental media (i.e., soil, sediments, and surface
water) in areas surrounding and downgradient of the buildings. The investigations
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have also included an assessment of former electrical transformers that were located

at the IAA. The physical characteristics and history of the IAA are discussed in greater
detail within Section 7 of this report.

1.2.4 Rail Yard

The RY is a former loading and unloading area for rail cars located in the southwestern
portion of the RFAAP-NRU, east of the IAA and WBG (Figure 1-2). The RY consists of
three sets of tracks, three open transfer platforms, and one decommissioned sewer
line. Two small streams run north to south through the RY and drain into the unnamed
stream immediately upstream of the BDDT. Investigations in this Study Area have
focused on characterizing the potential effects that historical site operations may have
had on environmental media (i.e., soil, sediments, and surface water) within and
downgradient of the RY. The investigations have also included an assessment of
former electrical transformers that were located at the RY. The physical characteristics
and history of the RY are discussed in greater detail within Section 8 of this report.

1.2.5 Western Burning Ground

The WBG is a former burning ground located south of the IAA in the southwestern
portion of the RFAAP-NRU (Figure 1-2). The WBG was used as a burning ground to
decontaminate explosives contaminated material and to dispose of excess and off-
spec explosives/energetics. The main burn area was approximately 170 feet (ft) long
by 100 ft wide and is surrounded on three sides by an approximately 4 ft high earthen
berm. A test pitting program was conducted at the site in 1998 that effectively removed
all soils within the former burn area that may have been affected by the historical
burning operations. The excavated soils were replaced with clean fill. Investigations at
the WBG have focused on characterizing the effects that historical site operations may
have had on environmental media (i.e., soil, sediments, and surface water) within and
surrounding the former burning site. Extensive investigations have been conducted
within a small pond, and downgradient stream, located adjacent to the WBG site that
receives rain water runoff from the site and surrounding area. The physical
characteristics and history of the WBG are discussed in greater detail within Section 9
of this report.

1.2.6 Northern Burning Ground

The NBG is a former burning ground located in the northwestern portion of the RFAAP-
NRU near Gate 20 (Figure 1-2). The NBG appears to have been in limited use as a
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burning ground. No structures appear on the site, and the burning operations were

apparently confined to a small area at the center of the site. Surface water at the NBG
flows toward a drainage ditch that runs parallel to a paved surface road to the north of

the site. The physical characteristics and results of historical investigations at the NBG
are presented in a separate EE/CA that has been prepared for that site and will not be
discussed further within this report.

1.3 Investigation Overview

Characterization of the environmental conditions at each of the five Study Areas
discussed in this report has been ongoing since 1997. The groundwater investigation
activities for the RFAAP-NRU facility began in 2007. The earliest site investigations
were conducted for the sole purpose of identifying the potential presence of
contaminants associated with historical land uses at the Study Areas. Subsequent site
investigations were conducted to further characterize and delineate the extent of
elevated constituent concentrations at each of the Study Areas. The most recent
investigation activities were completed by ARCADIS in 2008, 2009, and 2010 in
accordance with the June 2008 Remedial Investigation Work Plan Addendum 27
(ARCADIS 2008b), the June 2009 Supplemental Remedial Investigation Work Plan
(ARCADIS 2009a), and the April 2010 Supplemental Groundwater Investigation Work
Plan (ARCADIS 2010). These investigations were performed for the purpose of:

Completing the delineation of constituents detected at concentrations above
applicable screening levels;

Indentifying potential effects to groundwater at the facility and assisting in the
development of a robust conceptual site model (CSM);

Characterizing the potential risks with asbestos in soil at the BLA and IAA
Study Areas; and

Finalizing the site characterization work so as to facilitate the completion of
site specific human-health risk assessments (HHRAS) and ecological risk
assessments (ERAS).

The site investigation activities at the RFAAP-NRU have identified various constituents
in soil, sediment, surface water, and groundwater at the Study Areas including: volatile
organic compounds (VOCSs), semi-volatile organic compounds (SVOCSs), dioxins and
furans, explosives, herbicides, pesticides, polycyclic aromatic hydrocarbons (PAHS),
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polychlorinated biphenyls (PCBs), and inorganics. The findings of the various phases

of environmental investigation conducted at RFAAP-NRU are discussed on a site-by-
site basis in later sections of this report.

1.4 Report Organization
This Remedial Investigation Report is divided in to the following sections:

Section 1 — Introduction. This section provides background information
related to the RFAAP-NRU environmental investigations.

Section 2 — Scope of Field Investigations. This section provides a brief
history of the site investigation activities that that have been conducted at the
RFAAP-NRU; with a focus on the activities completed in 2008 and 2009 to
complete the remedial investigation process for the facility.

Section 3 — Environmental Setting and Conceptual Site Model. This
section provides a brief discussion of the environmental setting at the RFAAP-
NRU and presents the framework of the conceptual model that has guided the
environmental investigations and risk assessment activities at the facility.

Section 4 — Methods and Procedures for Data Evaluation. This section
discusses the methods and procedures used during the evaluation of the data
collected during the various phases of environmental investigation. This
includes a summary of the human-health and ecological risk assessment
activities, which are also presented in greater detail within Appendix A.

Sections 5 through 10 — Site Discussions. These sections present the site
characteristics, summaries of environmental investigations, the nature extent
of contamination, the human health risk assessment (HHRA), the ecological
risk assessment (ERA), and the conclusions for each of the Study Areas and
for facility-wide groundwater.

Section 11 — Conclusions and Recommendations. As indicated by the title,
this section presents a summary of the conclusions drawn from the remedial

investigation and recommended paths forward.

Section 12 — References.
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2. Scope of Field Investigations

2.1 Historical Investigations

As discussed in Section 1.3, characterization of the environmental conditions at the
RFAAP-NRU has been on-going since 1997 and has included multiple phases of
investigation. Between 1997 and 2007, extensive site investigation activities were
completed at the RFAAP-NRU by several different entities, including Alliant
Techsystems, Inc. (ATK); Gannett Fleming, Inc. (Gannet Fleming); ICF Kaiser
Engineers, Inc. (ICF KE); Shaw Environmental, Inc. (Shaw); and the United States
Army Corps of Engineers (USACE). The investigation activities conducted by these
entities typically focused on surface soil, subsurface soil, sediments, surface water,
and source materials at the six different Study Areas at the RFAAP-NRU (BDDT, BLA,
IAA, NBG, RY, and WBG). In 2007 Shaw expanded the investigation to include facility
wide groundwater through the installation and sampling of eleven groundwater
monitoring wells located throughout the facility. Sample matrices that detail the
environmental samples collected during each phase of investigation completed at the
BDDT, BLA, IAA, RY, WBG, and for facility-wide groundwater are presented in Tables
2-1 through 2-6, respectively. The details and findings of the various phases of
historical investigations conducted at the BDDT, BLA, IAA, RY, WBG, and facility-wide
groundwater are discussed in further detail within in Sections 5 through 10 of this
report. Appendix B provides a summary of all samples that have been collected for the
BDDT, BLA, IAA, RY, WBG and groundwater investigation, which includes the sample
date, depth, and location coordinates.

2.2 ARCADIS Investigation 2008

In 2008, AEC retained ARCADIS to complete the RI process for the RFAA-NRU as
part of the overall IRP for the facility. ARCADIS reviewed the historical information
obtained during the investigation activities completed between 1997 and 2007 and
developed a work plan for finalizing the remedial investigation at each of the different
Study Areas and for facility-wide groundwater. The details of this plan were submitted
to VDEQ in June 2008 in the document entitled DRAFT Remedial Investigation Work
Plan Addendum 27 (ARCADIS 2008b). The field investigation activities outlined in this
work plan were completed between July and October 2008. Additional investigation
activities were completed at the BLA and IAA sites in July 2009 to further characterize
potential risks associated with asbestos in soil. The field investigation activities for the
2009 asbestos investigation are outlined in the Supplemental Remedial Investigation
Work Plan (ARCADIS 2009a). The sample locations included in the 2008 and 2009
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site investigations are summarized in Appendix B. The following sections provide a

brief discussion of the activities completed at each of the Study Areas.
2.2.1 Building Debris Disposal Trench

Review of the historical data sets collected at the BDDT between 1997 and 2004
indicated that soils in the open area downgradient of the former disposal trench
contained PAHSs at concentrations above applicable screening levels. PAHs had also
been detected at concentrations above screening levels in historical sediment samples
collected from the creek downgradient of the trench. In order to complete the remedial
investigation activities for the BDDT, ARCADIS collected the following samples in
2008:

Two soil borings were completed at the downgradient extent of the former
disposal trench to evaluate the vertical extent of PAHS in subsurface soil.
Samples were collected at depths of 0-1 feet below ground surface (ft bgs), 2-
3 ft bgs, and 3-4 ft bgs, at both soil borings using dedicated hand augers.
Bedrock was encountered at a depth approximately 5 ft at both borings;
therefore, deeper samples were not collected. All of the samples were
analyzed for PAHs by USEPA Method 8270.

Six surface soil samples were collected from the perimeter of the open area
between the disposal trench and downgradient creek to ensure that the
horizontal extent of PAHSs in surface soil had been defined. The surface soil
samples were collected from ground surface to a depth of 0.5 ft bgs, using
dedicated soil sampling scoops. All of the samples were analyzed for PAHs
by USEPA Method 8270.

Four sediment samples were collected from the creek in the proximity of
historical locations that had contained PAHs. These samples were collected
to evaluate concentration trends within the creek sediments and to determine if
the creek was being affected by continued release of PAHs from soils in the
BDDT area. The sediment samples were collected at depths of 0-0.5 ft bgs at
each location using dedicated plastic soil sampling scoops and were analyzed
for PAHs by USEPA Method 8270.

Surface water samples were collected from each of the four sediment sample
locations to evaluate whether surface water quality in the creek was affected
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by PAHs from the BDDT area. The surface water samples were all analyzed

for PAHs by USEPA Method 8270.

A complete summary of the samples collected at the BDDT during the 2008
investigation is included within the historical sampling matrix presented in Table 2-1.
Further details on ARCADIS’ investigation activities are presented in Section 5 of this
report, along with the findings of the historical investigations conducted at the site.
Section 5 of this report also presents a summary of the human-health and ecological
risk assessments that were conducted for the site based on the combined data sets
collected throughout the course of investigation.

2.2.2 Bag Loading Area

Review of the historical data sets collected at the BLA between 1997 and 2004
indicated that surface soils in the vicinity of buildings with conductive flooring material
were the primary areas of concern at the site. The data indicated that several different
metals had been detected at concentrations above applicable screening levels in
surface soil. Asbestos and PAHs were also identified in surface soils around buildings
and former elevated walkway platforms. In addition, the PCB Aroclor 1254 was
detected in two historical sample locations (one near a former transformer and one
near a site building) at concentrations above applicable screening levels. The
historical data did not indicate any signs of adverse effects in subsurface soll,
sediment, or surface water in the vicinity of the BLA. In order to complete the remedial
investigation at the BLA, ARCADIS completed the following activities in 2008:

Performed an inventory of the buildings at the BLA to identify buildings with
conductive flooring, including those that may not have appeared on historic
site maps. The locations of all buildings were surveyed utilizing GPS
equipment and measurements were collected of the building dimensions. The
building inventory identified seven buildings with conductive flooring material.
In total approximately 19,000 ft* of conductive flooring material is present at
the site.

Based on review of historical analytical data sets from the BLA, it was
determined that lead could be used as a good indicator of where other
constituents may also be present in surface soil as a result of the deteriorating
conductive flooring. Therefore, ARCADIS conducted a field screening
program that utilized a hand-held X-Ray Fluorescence (XRF) meter to screen
surface soil samples around site buildings for lead. The field screening
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program included the collection of surface soil samples (O - 0.5 ft bgs) around

the perimeter of all site buildings with conductive flooring material. Samples
were typically collected in rows of three screening points spaced at 1 ft, 5 ft,
and 10 ft distances from the building footprint. In cases where the XRF result
indicated a lead concentration above 400 mg/kg, samples were also collected
further away from the building (i.e., 15 ft and 20 ft). The rows were located on
approximately 25 ft centers around the perimeter of each building, with a bias
towards preferential flow paths off of the building pads (i.e., where red staining
was present in soil). A total of 63 rows containing 192 individual points were
screened with the XRF.

In order to evaluate the quality of the XRF screening results and to provide
additional characterization data, 19 of the 192 XRF screening samples were
also submitted for laboratory analysis. A minimum of one sample was
collected at each building identified with conductive flooring. These samples
were submitted for laboratory analysis of TAL inorganics (USEPA Method
6010B) and SVOCs (USEPA Method 8270). The samples were also analyzed
for the presence of asbestos using polarized light microscopy (PLM) and
USEPA Method 600/R-93 sample preparation. Five of these samples were
submitted for laboratory analysis of TCLP-inorganics (USEPA Method 6010B)
to assist in evaluating any potential future removal alternatives. Comparison of
the XRF field screening results generally indicated a good correlation between
the XRF results and the results of the laboratory reported lead concentrations,
with the XRF results typically biased slightly high. Additional discussion of the
correlation between the XRF data and laboratory results is presented in
Section 6.

Four surface soil samples (0 — 0.5 ft bgs) were collected from the central area
of the BLA in the vicinity of a former elevated walkway. The samples were
collected to evaluate historical surface soil detections of PAHs at
concentrations above applicable screening criteria within this area. The 2008
surface soil samples were collected using dedicated soil sampling scoops and
were analyzed for PAHs by USEPA Method 8270.

Two surface soil samples and two subsurface soil samples were collected in
the vicinity of a former sample location on the north side of Building 405 where
the PCB Aroclor 1254 had been detected above applicable screening levels in
2002. These samples, which were analyzed for PCBs by USEPA Method
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8082, were collected for the purpose of delineating potential PCBs associated

with the historical sample.

Two surface soil samples were collected in the vicinity of a former transformer
on the east side of Building 416 where the PCB Aroclor 1254 had been
detected above applicable screening levels in 2002. These samples, which
were analyzed for PCBs by USEPA Method 8082, were collected for the
purpose of delineating potential PCBs associated with the historical sample.

During the 2008 site investigation at the BLA subsurface utility vaults were
identified at two of the BLA Buildings (Buildings 404 and 405). These
subsurface utility vaults run around the perimeter of the buildings, underneath
the surrounding sidewalks. Visual inspection of the vaults indicated that they
contained approximately 1 ft of standing water, but little to no sediment. A
surface water grab sample was collected from the vault at Building 405
utilizing a dedicated plastic bailer and analyzed for VOCs by USEPA Method
8260, PAHs by USEPA Method 8270, and inorganics by USEPA Method
6010B, to evaluate the potential presence of contaminants in the water.

During the 2008 investigation, surface water, degraded flooring material, and
sediment were observed in a former elevator shaft pit inside Building 405. In
order to evaluate if contaminants were present in this pit, one sediment sample
and one surface water sample were collected. Both the sediment sample and
the surface water sample were analyzed for PAHs by USEPA Method 8270
and inorganics by USEPA Method 6010B.

ARCADIS returned to the BLA in July 2009 to conduct an additional investigation
designed to facilitate the evaluation of potential health risks associated with asbestos in
soil. This investigation was conducted in accordance with the June 2009
Supplemental Remedial Investigation Work Plan and included the following activities:

In order to further define the concentration and extent of the asbestos in soil,
delineation soil samples were collected at select surface soil locations where
asbestos had previously been detected or at buildings that lacked historical
data. The samples were collected at distances of 1, 5, 10, 15, and 20 ft from
buildings and analyzed sequentially. The samples were analyzed for asbestos
by transmission electron microscopy (TEM) via USEPA method 600/R-93/116
with sample preparation using California Air Resources Board (CARB) Method
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435 and an analytical sensitivity of 0.1% (TEM CARB Level B). This analyses
allowed for a quantitative evaluation of asbestos content in soil

In an effort to evaluate the risk of exposure to airborne asbestos fibers
resulting from asbestos in soil, ARCADIS conducted an activity based
sampling program at two of the BLA buildings (Buildings 404 and 411). This
sampling program, which utilized the USEPA recommended general action
scenario of raking, was performed in accordance with USEPA SOP 2094:
Activity-Based Air Sampling for Asbestos (USEPA, 2007c) and Framework for
Investigating Asbestos-Contaminated Superfund Sites (USEPA, 2008g). The
sampling program included the following components:

(o]

Two 10 ft by 10 ft sample grids were set up at Building 404 in an area
that has had historic asbestos locations. The first grid was located 0-
10 ft from the edge of the building and the second was located 10-20
ft from the building.

A second pair of 10 ft by 10 ft sample grids was set up at Building 411
in another area that has had historic asbestos detections. These grids
were also located 0-10 ft and 10-20 ft from the building edge.

Soil samples were collected from the centerline of each sampling grid
pair at locations of 1, 5, 10, 15, and 20 feet from Buildings 404 and
411. These samples were collected from a depth of 0-3 inches. The
samples were analyzed for soil moisture by ASTM Method D2216-05,
Grain Size by ASTM Method D6913-04e, and asbestos by TEM
CARB Level B) to establish soil conditions and asbestos
concentrations in the grid.

Each grid was vigorously raked by a participant wearing Level C
personal protection equipment, so that the soil was disturbed. During
the raking activity, the participant wore a personal air monitoring pump
fitted with a 0.8 pm mixed cellulose ester (MCE) filter and sampling
tube mounted in the subjects breathing zone. A stationary air
monitoring pump fitted with a 0.8um filter and sampling tube mounted
at a height of 5 feet was also set on the downwind perimeter of the
grid to collect air samples during the raking activity. The raking activity
was performed for a duration that allowed at least 750 to 1,000 liters
of air to be pulled through the filters. The filters from the personal

2-6



New River Unit Remedial
Investigation Report

. . . Scope of Field Investigations
pump and stationary pump were both submitted for laboratory analysis

of asbestos by TEM Method 10312. The filters from the background
pumps were both submitted for laboratory analysis of asbestos by
TEM Method 10312.

0 Background air samples were collected at Buildings 404 and 411
during the activity based sampling events to evaluate potential
background interferences. The background samples were collected
from an area upwind of the activity based sampling grids using a
stationary air monitoring pump fitted with at 0.8 um MCE filter.

A complete summary of the samples collected at the BLA during the 2008 and 2009
investigations are included within the historical sampling matrix presented in Table 2-2.
Further details on ARCADIS’ investigation activities are presented in Section 6 of this
report, along with the findings of the historical investigations conducted at the BLA.
Section 6 of this report also presents a summary of the human-health and ecological
risk assessments that were conducted for the BLA based on the combined data sets
collected throughout the course of investigation.

2.2.3 Igniter Assembly Area

The IAA is very similar to the BLA in that the conductive flooring material present at this
site appears to be the primary source of potential adverse effects to environmental
media. Review of the historical data sets collected at the IAA between 1997 and 2004
indicated that surface soils in the vicinity of buildings with conductive flooring material
were the primary areas of concern at the site. The data indicated that several different
metals and asbestos had been detected at concentrations above applicable screening
levels in surface soil around site buildings. Other areas of potential concern identified
during the historical data review included undelineated PCB and PAH detections in the
vicinity of Building 8101, and undelineated lead detections in two area surface water
drainage ditches. In order to complete the remedial investigation at the IAA, ARCADIS
completed the following activities in 2008:

ARCADIS performed an inventory of the buildings at the 1AA to identify
buildings with conductive flooring, including those that may not have appeared
on historic site maps. The locations of all buildings were surveyed utilizing
GPS equipment and measurements were collected of the building dimensions.
The building inventory identified a total of 35 buildings at the IAA, 27 of which
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contained conductive flooring material. In total approximately 25,000 ft® of

conductive flooring material is present at the site.

Based on review of historical analytical data sets from the 1AA, it was
determined that lead could be used as a good indicator of where other
constituents may also be present in surface soil as a result of the deteriorating
conductive flooring. Therefore, a field screening program was conducted that
utilized a hand-held X-Ray Fluorescence (XRF) meter to screen surface soil
samples around site buildings for lead. The field screening program included
the collection of surface soil samples (0 - 0.5 ft bgs) around the perimeter of all
site buildings with conductive flooring material. Samples were typically
collected in rows of three screening points spaced at 1 ft, 5 ft, and 10 ft
distances from the building footprint. In cases where the XRF result indicated
a lead concentration above 400 mg/kg, samples were also collected further
away from the building (i.e., 15 ft and 20 ft). The rows were located on
approximately 25 ft centers around the perimeter of each building, with a bias
towards preferential flow paths off of the building pads (i.e., where red staining
was present in soil). A total of 157 rows containing 475 individual points were
screened with the XRF.

In order to evaluate the quality of the XRF screening results and to provide
additional characterization data, samples for laboratory analysis were collected
from 41 of the 475 XRF screening locations. A minimum of one sample was
collected at each building identified with conductive flooring. These samples
were submitted for laboratory analysis of TAL inorganics (USEPA Method
6010B ) and SVOCs (USEPA Method 8270). The samples were also
analyzed for the presence of asbestos by PLM. Five of these samples were
also submitted for laboratory analysis of TCLP-inorganics (USEPA Method
6010) to assist in evaluating any potential future removal alternatives.
Comparison of the XRF field screening results generally indicated a good
correlation between the XRF results and the results of the laboratory reported
lead concentrations. Additional discussion of the correlation between the XRF
data and laboratory results is presented in Section 7.

XREF field screening and laboratory analytical samples were collected from two
IAA drainage ditches where lead was detected at concentrations above
applicable screening levels during a site investigation in 2002. One of the
drainage ditches was located in the central portion of the IAA and the other
was at the outfall of a culvert in the northeastern portion of the IAA. The
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samples were collected for the purpose of delineating the extent of lead within

the ditches. A total of 9 screening samples were collected from these
drainage ditches, and four of the screening samples (two from each ditch)
were also submitted for laboratory analysis of TAL inorganics by USEPA
Method 6010B. All samples were collected from depths of 0 — 0.5 ft bgs using
dedicated soils sampling scoops.

Two surface soil samples and one subsurface soil sample were collected from
an area near the northwest corner of Building 8101 where the PCB Aroclor
1254 and several PAHs were detected at concentrations above applicable
screening levels in a surface soil sample during the 2002 site investigation.
The surface soil samples were collected from depths of 0 — 0.5 ft bgs using
dedicated soil sampling scoops, and the subsurface soil sample was collected
from a depth of 2 — 3 ft bgs using a dedicated hand auger. These samples
were collected to evaluate the areal and vertical extent of the previously
detected constituents at concentrations above screening levels. The samples
were all analyzed for PAHs by USEPA Method 8270 and PCBs by USEPA
Method 8082.

During the 2008 site investigation at the IAA subsurface utility vaults were
identified at IAA Buildings (Buildings 502, 504, 522, and 522A). These utility
vaults run around the perimeter of the buildings underneath the surrounding
sidewalks. Visual inspection of the vaults indicated that they contained
approximately 1 ft of standing water, but little to no sediment. A water sample
was collected from the vault at Building 522 and submitted for laboratory
analysis for VOCs (USEPA Method 8260), PAHs (USEPA Method 8270), and
TAL inorganics (USEPA Method 6010) to determine if contaminants were
present in the water.

ARCADIS returned to the IAA in July 2009 to conduct an additional investigation
designed to facilitate the evaluation of potential health risks associated with asbestos in
soil. This investigation was conducted in accordance with the June 2009
Supplemental Remedial Investigation Work Plan and included the following activities:

In order to further define the concentrations and extent of the asbestos in soil,
delineation soil samples were collected at select surface soil locations where
asbestos had previously been detected or at buildings that lacked historical
data. The samples were collected at distances of 1, 5, 10, 15, and 20 ft from
buildings and analyzed sequentially until no detection was reported. The
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samples were analyzed for asbestos by transmission electron microscopy

(TEM) via USEPA method 600/R-93/116 with sample preparation using
California Air Resources Board (CARB) Method 435 and an analytical
sensitivity of 0.1% (TEM CARB Level B). This analyses allowed for a
guantitative evaluation of asbestos content in soil

In an effort to evaluate the risk of exposure to airborne asbestos fibers
resulting from asbestos in soil, ARCADIS conducted an activity based
sampling program at two of the 1AA buildings (Buildings 8102-1 and 5). This
sampling program, which utilized the USEPA recommended general action
scenario of raking, was performed in accordance with USEPA SOP 2094:
Activity-Based Air Sampling for Asbestos (USEPA, 2007c) and Framework for
Investigating Asbestos-Contaminated Superfund Sites (USEPA, 2008g). The
sampling program included the following components:

o Two 10 ft by 10 ft sample grids were set up at Building 8102-1 in an
area that has had historic asbestos locations. The first grid was
located 0-10 ft from the edge of the building and the second was
located 10-20 ft from the building.

o0 A second pair of 10 ft by 10 ft sample grids was set up at Building 5 in
another area that has had historic asbestos detections. These grids
were also located 0-10 ft and 10-20 ft from the building edge.

o Soil samples were collected from the centerline of each sampling grid
pair at locations of 1, 5, 10, 15, and 20 feet from Buildings 8102-1 and
5. These samples were collected from a depth of 0-3 inches. The
samples were analyzed for soil moisture by ASTM Method D2216-05,
Grain Size by ASTM Method D6913-04e, and asbestos by TEM
CARB Level B) to establish soil conditions in the grid.

o Each grid was vigorously raked by a participant wearing Level C
personal protection equipment, so that the soil was disturbed. During
the raking activity, the participant wore a personal air monitoring pump
fitted with a 0.8 pm mixed cellulose ester (MCE) filter and sampling
tube mounted in the subjects breathing zone. A stationary air
monitoring pump fitted with a 0.8um filter and sampling tube mounted
at a height of 5 feet was also set on the downwind perimeter of the
grid to collect air samples during the raking activity. The raking activity
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was performed for a duration that allowed at least 750 to 1,000 liters

of air to be pulled through the filters. The filters from the personal
pump and stationary pump were both submitted for laboratory analysis
of asbestos by TEM Method 10312.

0 Background air samples were collected at Buildings 8102-1 and 5
during the activity based sampling events to evaluate potential
background interferences. The background samples were collected
from an area upwind of the activity based sampling grids using a
stationary air monitoring pump fitted with at 0.8 um MCE filter. The
filters from the background sample pumps were both submitted for
laboratory analysis of asbestos by TEM Method 10312.

A complete summary of the samples collected at the 1AA during the 2008 and 2009
investigations is included within the historical sampling matrix presented in Table 2-3.
Further details on ARCADIS’ investigation activities are presented in Section 7 of this
report, along with the findings of the historical investigations conducted at the IAA.
Section 7 of this report also presents a summary of the human-health and ecological
risk assessments that were conducted for the IAA based on the combined data sets
collected throughout the course of investigation.

2.2.4 Rail Yard

Based on the information obtained during the historical investigations at the Rail Yard it
was determined that no additional investigation was warranted for that Study Area.
Therefore, ARCADIS did not collect any samples at the Rail Yard during the 2008
sampling activities. The site data collected during the historical investigation activities
at the Rail Yard are summarized Section 8, along with the findings of human-health
and ecological risk assessments for the site.

2.2.5 Western Burning Ground

Extensive sampling activities were conducted at the WBG between 1997 and 2007 to
evaluate the effects of historical burning activities at the site. The investigation
activities included surface and subsurface soil sampling across the site; sediment and
surface water sampling in an adjacent pond and downgradient stream; and also
included fish tissue sampling. ARCADIS’ review of the historical information indicated
that only a few minor data gaps existed, which were primarily related to the pond and
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downgradient stream. In order to complete the remedial investigation at the WBG,

ARCADIS completed the following activities in 2008:

ARCADIS probed the pond in several areas to evaluate the thickness of the
pond sediments; especially in the area where chromium and lead had been
detected at concentrations above applicable screening criteria during past
sampling events.

ARCADIS collected co-located sediment and surface water samples from the
area of the pond where lead had been detected at concentrations above
applicable screening criteria during previous sampling events. These samples
were collected to further evaluate lead concentrations within this area and to
determine if lead in sediment was affecting surface water quality. The
sediment and surface water samples were analyzed for lead by USEPA
Method 6010.

In accordance with the work plan, ARCADIS had planned to conduct vertical
profiling samples of the pond sediments to evaluate the vertical distribution of
lead within the sediment column. The samples were to be collected at one-
foot (ft) depth intervals from four locations in the pond. This sampling was not
performed because the probing activities concluded that the pond sediments
were generally only 1-ft deep.

Two co-located sediment and surface water samples were collected from the
stream downgradient of the WBG pond to evaluate the presence of PAHs in
the stream sediments. Several PAHs had been detected at concentrations
above applicable screening levels in one stream sample during a 2002
sampling event. The sample locations were selected to evaluate if PAH
concentrations in downstream samples were higher than in upstream samples,
which may demonstrate that the PAHSs could be attributed to sources other
than the WBG (i.e., roads and railroad tracks). The sediment and surface
water samples were analyzed for PAHs by USEPA Method 8270.

A complete summary of the samples collected at the WBG during the 2008
investigation is included within the historical sampling matrix presented in Table 2-5.
Further details on ARCADIS’ investigation activities are presented in Section 9 of this
report, along with the findings of the historical investigations conducted at the WBG.
Section 9 of this report also presents a summary of the human-health and ecological
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risk assessments that were conducted for the WBG based on the combined data sets
collected throughout the course of investigation.

2.2.6 Facility-Wide Groundwater

During the 2007 groundwater sampling event, several inorganics were detected in
three monitoring wells at concentrations above applicable screening criteria. In order
to further evaluate inorganics concentrations in groundwater and to provide further
insight into overall groundwater quality at the RFAAP-NRU, ARCADIS completed the
following activities in 2008.

ARCADIS collected samples from all eleven groundwater monitoring wells at
the site to re-evaluate the inorganics concentrations present in groundwater.
Several inorganics had been detected in groundwater samples collected
during the 2007 sampling event and the concentrations at some of the
monitoring wells were above tap water screening levels. As inorganics are
known to be naturally occurring in soils and rock at the RFAAP-NRU it was
theorized that the presence of inorganics in the groundwater samples may be
attributed to the presence of suspended solids in the groundwater samples left
over from the well installation activities. Therefore, ARCADIS utilized low-flow
groundwater sampling techniques with an electric submersible pump in an
effort to minimize the presence of suspended solids in the samples. All of the
collected groundwater samples were submitted for laboratory analysis of total
TAL metals by USEPA Method 6010. Samples were also submitted for
dissolved TAL metals analysis (laboratory filtered samples) by USEPA Method
6010 for monitoring well samples that had turbidity levels greater than 10
nephelometric turbidity units (NTUs) despite the low flow sampling technique.

In addition to the monitoring well sampling activities, ARCADIS collected grab
samples from four springs located throughout the RFAAP-NRU facility. One of
the springs (Wiggins Spring) was located at the head waters of the pond at the
WBG, one spring was at the head waters of the pond near the RY, and the
other two springs were located in the northeastern portion of the facility. The
springs were sampled because they provide an excellent indicator of shallow
groundwater quality due to their function as groundwater collectors for
relatively large areas. The spring samples were analyzed for inorganics by
USEPA Method 6010 and PAHs by USEPA Method 8270.

New River Unit Remedial
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In accordance with the work plan, ARCADIS attempted to install one

monitoring well in the open area downgradient of the BDDT, near the
unnamed stream that runs through the southern portion of the RFAAP-NRU.
This well was to be installed to evaluate potential effects to groundwater from
the BDDT. ARCADIS completed two borings utilizing air rotary drilling
technique in this area in October 2008; one boring was completed to a depth
of 75 ft bgs, the other to a depth of 50 ft bgs. Bedrock was encountered at 5 ft
bgs in both boreholes. Groundwater was not encountered in either borehole;
therefore, the monitoring well installation activities were discontinued. Both
boreholes were abandoned with neat cement.

2.3 ARCADIS Groundwater Investigation 2010

At the request of VDEQ, a third round of groundwater samples was collected from the
RFAAP-NRU monitoring well network in April 2010 to further refine the understanding
of potential groundwater impacts. During the April 2010 groundwater sampling event,
ARCADIS performed the following:

ARCADIS collected samples from all eleven groundwater monitoring wells at
the site to re-evaluate the presence of the following within groundwater: VOCS,
PAHs, PCBs, explosives, dioxins/furans, total metals, and dissolved metals.
Groundwater samples were collected using low-flow sampling techniques in an
effort to minimize the presence of suspended solids in the samples.

In addition to the monitoring well sampling activities, ARCADIS collected grab
samples from each of the four springs located throughout the RFAAP-NRU
facility (as discussed in Section 2.2.6). The spring samples were analyzed for
the following: VOCs, PAHSs, PCBs, explosives, and metals

A complete summary of the samples collected during the 2008 and 2010 facility-wide
groundwater investigations is included within the historical sampling matrix presented
in Table 2-6. Further details on ARCADIS’ groundwater investigation activities are
presented in Section 10 of this report, along with the findings of the 2007 groundwater
investigation. Section 10 of this report also presents a summary of the human-health
and ecological risk assessments that were conducted for groundwater based on the
combined data sets collected throughout the course of investigation.
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3. Environmental Setting and Conceptual Site Model Conceptual Site Model

This section provides a brief discussion of the environmental setting at the RFAAP-
NRU and presents the framework of the conceptual site model (CSM) that has guided
the environmental investigations and risk assessment activities at the facility. The
CSM provides a general overview of the potential contaminant sources, affected media
and transport mechanisms, and exposure/receptor scenarios present at the RFAAP-
NRU Study Areas. CSMs specific to the various Study Areas at the RFAAP-NRU are
presented in Sections 5 through 10 of this report. The following sections present the
various components of the general CSM.

3.1 General Site Conditions

The RFAAP-NRU facility is located in the mountains of southwestern Virginia in the
Great Valley subprovince of the Valley and Ridge Physiographic Province. The
RFAAP-NRU encompasses approximately 2,813 acres of Pulaski County, Virginia,
near the town of Dublin (Figure 1-1). Active manufacturing operations at the facility
ended in 1945, at the completion of WWII. The RFAAP-NRU currently serves as a
storage facility for operations at the MMA. The storage facilities consist of bunker type
buildings that are primarily located throughout the eastern portion of the RFAAP-NRU.
Paved surface roads run throughout the facility to provide access to the storage
bunkers and areas utilized during historical operations at the site. Rail road tracks and
spurs are also located in the area of the site identified as the RY.

Despite the historical manufacturing operations that took place at the RFAAP-NRU,
and its current use as a storage facility for the MMA, the majority of the land area
consists of undeveloped grasslands, heavily forested areas, and agricultural tracts. A
portion of the property has recently been converted for use as a military cemetery. The
two areas utilized during the historical manufacturing operations, now identified as the
BLA and the IAA, are reverting back to more natural conditions as trees, shrubs, and
grasses have grown in the open areas of these sites. The BLA and IAA, along with the
other Study Areas (BDDT, NBG, RY, and WBG) are all located in the western half of
the RFAAP-NRU facility and encompass a small percentage of the total land area at
the RFAAP-NRU. An aerial photograph illustrating the layout of the site is presented in
Figure 1-2.

With the exception of the storage bunkers and a few maintenance/support buildings,
very few active structures remain at the RFAAP-NRU. The buildings at the BLA and
the 1AA that were utilized during the historical manufacturing operations at the site
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have been largely dismantled. The wooden roofs and walls that were a part of the BLA  conceptual Site Model

and IAA buildings have all been removed for fire safety reasons, leaving only concrete
foundations and concrete blast walls. Several open transfer platforms also remain in
the RY area.

3.2 Climate

The climate of the region encompassing the RFAAP-NRU is classified as "moderate
continental,” and is characterized by moderately mild winters and warm summers.
Prevailing winds are from the southwest, with an average yearly wind speed between 8
and 10 miles per hour (SCS 1985). Average monthly temperatures range from 29.6°F
in January to 72°F in July, with an annual average temperature of about 52°F.
Average monthly precipitation ranges from about 2.5 inches to 4.1 inches with an
annual total precipitation between 36.9 inches and 41.5 inches (Virginia State
Climatological Office 1995). Lake evaporation was measured at 32 inches per year in
the same area. Potential evapotranspiration has been calculated at 30 inches/year
using the Thornthwaite method (Parsons 1996). Based on these data, the net
precipitation in the vicinity of RFAAP ranges between 6.9 inches and 11.5 inches
annually. Snowfall in the vicinity of RFAAP averages 17 inches annually. Montgomery
and Pulaski Counties lie in one of the areas of highest occurrence of dense fog in the
United States. Dense fog can be expected to occur between 20 and 45 days per year.

3.3 Physiography, Geology, and Hydrogeology
3.3.1 Regional Setting

The RFAAP-NRU occupies rolling, somewhat hummaocky terrain, underlain by karst
carbonate bedrock. The installation lies in the New River Valley, a portion of the 700-
mile-long Great Valley, which forms the eastern edge of the Valley and Ridge
physiographic province. Like much of the Great Valley, the New River Valley forms a
broad, relatively flat low land on the boundary between two mountain systems — Valley
and Ridge to the north and the Blue Ridge to the south. The RFAAP-NRU is
approximately 5 miles southeast of the foot of the first ridge of the Valley and Ridge
(locally, Cloydes Mountain), and about 11 miles northwest of boundary with the Blue
Ridge Terrain.

The New River drains the New River Valley, flowing in a meandering course from
northwestern North Carolina. The river turns northward near the town of Radford,
Virginia, passing through a water gap between Cloydes and Brush Mountains before
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flowing on northward to the Ohio River. The New River, being the primary drainage Conceptual Site Model

channel for the area, drives basin-scale surface water and groundwater flow patterns.
At its closest approach, the New River is located approximately 2 miles south of the
RFAAP-NRU installation boundary. This portion of the river forms Claytor Lake, which
is a 21-mile long reservoir created by Claytor Dam. As a result of the dam, the water
level in the lake is approximately 100-ft above the natural river channel. The water
level in the New River downstream of Claytor Dam (east of the RFAAP-NRU
installation boundary) is approximately 115-ft lower than the water level in Claytor
Lake. The river runs in its natural channel downstream of the dam; thus, the water
levels in this section of the river likely have a stronger control on regional groundwater
flow patterns than the elevation in Claytor Lake. The following table presents a
summary of the elevation controls:

Summary of Groundwater Elevation Controls

Location Approximate Elevation
(ft AMSL)
Range of site grade at NRU 1,975 t0 2,100
Claytor Lake (2 miles south) 1,845
New River below Claytor Dam (approximately 1,730
2.5 miles east)
Range of groundwater elevations observed at 1,930 to 2,080
NRU
3.3.2 Geology

The RFAAP-NRU is underlain by carbonate bedrock of the Cambrian aged
Conococheague Formation, overlain by a variably thick veneer of unconsolidated
residuum (Virginia Department of Mines, Minerals, and Energy, 2003). A
general description of the characteristics of the regional geologic units is presented in
the table below:
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General Characteristics of RFAAP-NRU Regional Geologic Units Conceptual Site Model
Unit Characteristics Thickness
Residuum The insoluble residual material Highly variable. Zero

resulting from dissolution of the thickness in many
Conococheague Fm. Dominantly | places (i.e., outcrops are

clay and silt, with occasional common throughout the
sand or gravel components, RFAAP-NRU).
typically floating. Depth to bedrock is

most commonly shallow
(e.g., 10 ft or less in the
RY, BDDT and WBG),

but ranges up to 55 ft in

the NBG.
Conococheague Fm | Principally blue-gray limestone Unknown regionally, but
and dolomite, with occasional thin | inferred to be many
beds of sandstone, siltstone, hundreds of feet.
shale. Known to be as thick as
The unit is faulted, structurally 2,200 ft in northern
complex, and karst weathered. Virginia, and 1,700 ft to
the southwest, near
Abingdon.

(Sources: Site boring data; VDMME, 2003)

Bedrock at the RFAAP-NRU is structurally complex, with at least one major thrust fault
trending northeast through the installation. Lesser subsidiary and conjugate faults are
inferred to be present at the site, most commonly with a southeast strike. The
northeast and southeast structural alignment within the bedrock complex appears to
strongly influence surface morphology in terms of stream, mountain, and valley trends,
and/or alignments of sinkholes (VDMME, 2003; N. Simmons, 2008). Boring data and
outcrop exposures demonstrate that the hummocky terrain of the RFAAP-NRU is
bedrock controlled, reflecting both structural controls and differential solution
weathering of the bedrock surface.

Bedrock at the RFAAP-NRU and surrounding area consists of a mature karst system
(N. Simmons, 2008). Preferential solution weathering of the rock has generated
conduit-scale solution porosity, or interconnected networks of solution cavities through
which groundwater may move at rates analogous to surface streams. The karst
conduit networks are similar to rivers — minor tributary conduits connect to successively
larger primary conduits, ultimately converging to the master conduit, which discharges
to land surface at springs. Karst features may include sinkholes, caves, and active
springs.
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The bedrock surface is expected to be pinnacled and grooved, causing the depth to Conceptual Site Model

bedrock to vary significantly over short distances. The vertical zone of pinnacles and
grooves is interpreted as an epikarst, a complex zone that may variably store shallow
perched water or provide rapid infiltration to deeper flow systems (Klimchouk 2004)

A conceptual representation of the geology at the RFAAP-NRU is presented within the
hydrogeologic conceptual model (Figure 3-1).

3.3.3 Soil Types

Detailed descriptions of the soil types encountered at the RFAAP-NRU are presented
in the Facility-Wide Background Study Report (IT 2001) and the Master Work Plan
(URS 2003). The Facility-Wide Background Study Report also provides a summary of
the naturally occurring/background inorganic constituent concentrations that can be
expected at the RFAAP. The background inorganic constituent concentrations are
based on calculated 95 percent Upper Tolerance Limits (95% UTLS) generated from a
facility-wide data set that incorporates both surface and subsurface soil from the
RFAAP-MMA and the RFAAP-NRU. The background inorganic constituent
concentrations are discussed in further detail in Section 4-1.

3.3.4 Hydrogeology

The presence and flow of groundwater in the RFAAP-NRU are governed by several
factors:

Karst solution porosity dominates the facility-wide and valley-scale
groundwater system. The very high transmissivity of the bedrock aquifer
(imparted by solution porosity) appears to keep regional-scale aquifer
groundwater elevations deep, with heads largely controlled by the location and
elevation of base-level discharges on the New River or its low-elevation
tributaries..

Lithologic controls influence the vertical interconnections of solution porosity.
Contrasts in lithology (likely the presence of insoluble beds) provide localized
aquitards that restrict or actually separate flow vertically. This control explains
the presence of shallow (potentially perched) groundwater and high-elevation
springs in the northern portion of the RFAAP-NRU.

Structural controls influence the geometry and interconnections of solution
porosity. The major fault mapped by VDMME (2003) trending northeast
across the RFAAP-NRU truncates the shallow flow system present on the
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north side the RFAAP-NRU. The fault trace corresponds with a dramatic Conceptual Site Model

change in the shallow potentiometric surface. For example, the head in well
IAAM-04, located immediately south of the fault, is approximately 60-ft less
than the head at IAAM-03, on the north side of the fault. A block diagram
depicting the hydrogeologic conceptual model for the site is presented in
Figure 3-1 that illustrates the location of the fault.

Alignments of sinkholes and stream valleys with fault and bedding trends
implies that the karst solution is biased by structural planes of weakness in the
bedrock (N. Simmons, 2008).

Low permeability surface soil (the clay-rich residuum) appears to inhibit diffuse
groundwater recharge. Recharge is concentrated in sinkholes, where flow
through the residuum is short-circuited.

In general terms, groundwater flow in karst systems occurs in convergent conduit
networks that are similar in configuration to the tributary systems in streams. Infiltration
enters the karst system through sinkholes, when the residuum is clay-rich like at the
NRU, and flow through successively larger conduits as flow is contributed from the
tributary network. Groundwater flow in karst systems is governed by the base-
elevation of discharge points such as springs and the geometry of the conduit
networks. From a conceptual perspective, the conduit networks act as collector
systems for the groundwater and the springs provide monitoring points that integrate
flow across the system.

As discussed in Section 10 of this report, a network of 11 groundwater monitoring wells
was installed at the RFAAP-NRU in 2007. Four wells are located in the vicinity of the
IAA (IAAMWO1 through IAAMWO04), three are at the WBG (WBGMWO1 through
WBGMWO03), two at the BLA (BLAMWO01 and BLAMWO02). Two wells are also located
at the NBG (NBGMWO01 and NBGMWO02). The locations of the monitor wells are
depicted in Figure 3-2. The monitor well construction details and depth-to-water
measurements from investigation activities completed in 2007 and 2008 are presented
in Table 3-1. Groundwater level measurements have indicated that depth-to-water can
vary greatly between the monitoring well locations; ranging from 13 ft bgs
(WBGMWO01) to 150 ft bgs (BLAMWO1), and spanning an elevation difference of 150-
ft. In general, hydraulic heads indicate an extreme downward gradient. For example,
between the two wells in the BLA, screened 53-ft apart vertically, the head difference is
30-ft or more, with the lower head in the deeper well. The magnitude of observed
head differences is indicative of poor hydraulic communication and limited groundwater
flux occurring vertically across low permeability. These low permeability beds act as
semi-confining or perching beds within the aquifer and likely cause groundwater to flow
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a structural weakness within the layer that forms a vertical migration pathway.

Four springs have been identified at the RFAAP-NRU. These include Wiggins Spring,
which is at the head of a pond near the WBG; an unnamed spring at the head of the
pond near the WBG; and two unnamed springs in the northeastern portion of the
facility (see Figures 3-1 and 3-2). These springs appear to drain a shallow
groundwater system in bedrock and/or the epikarst. The elevation of the springs is
comparable to shallow groundwater elevations in the NBG, IAA and WBG, which
suggests that the springs discharge groundwater only from a shallow flow system,
most likely local recharge occurring within the northern portions of the facility.

Though sporadically saturated, the unconsolidated residuum is not interpreted to be a
distinct, laterally-extensive aquifer. Site data suggest that saturation within the
overburden is localized in bedrock depressions where it functions as storage for flow
occurring in the epikarst. Water-level elevation changes of 15 to 20 ft between the
2007 and 2008 measurement rounds at some of the shallower wells in the IAA and
WBG, are indicative of a low-storage, slow-draining epikarst.

South of the un-named fault trace, groundwater elevations appear to drop off
precipitously (on the order of 100 ft). This suggests that the fault restricts flow across
the fault scarp, and effectively restricts/acts as a barrier to the shallow flow systems
within the northern fault block. This function of the fault likely explains why the line of
springs in the NRU are oriented parallel to the fault trace.

The streams in the NRU (the unnamed stream and Hazel Hollow Creek) are supported
by baseflow from spring discharge and are clearly gaining in the northern and western
portions of the RFAAP-NRU. After traversing the fault trace, the streams become
losing. Atthe BDDT, a boring completed to approximately 70 ft below the water level
in the unnamed creek was dry. This suggests that the unnamed creek is perched in
this reach, prevented from drying up or losing significant flow by the low permeability of
the clay-rich residuum underlying the stream bed. Infiltration occurring south of the
fault trace is expected to recharge a deeper flow system, and will not discharge to
surface water within the RFAAP-NRU boundaries.

3.3.5 Groundwater Recharge

The low permeability, clay-rich residuum that overlies inhibits diffuse recharge.
Surface runoff is channeled to surface streams or, in some cases, to sinkholes.
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Sinkholes and closed depressions are common in the vicinity and occur within the
RFAAP-NRU, but are infrequent in the western portion of the facility. The structural
and stratigraphic controls that promote the shallow groundwater system in the
northwest portion of the RFAAP-NRU are interpreted to also inhibit major sinkhole
formation. The following general conditions apply to groundwater recharge at the
RFAAP-NRU:

Infiltration that occurs in the northern portion of the RFAAP-NRU (i.e., north of
the fault trace) is expected to be captured in the shallow aquifer system. This
system appears to discharge to the shallow springs, wetlands and gaining
reaches of the unnamed creek that flows through the southwest portion of the
facility, and Hazel Hollow Creek north of the fault trace. A component of flow
in this system likely leaks vertically downward into deeper flow systems.

Infiltration that occurs south of the fault trace is expected to recharge directly to deeper
flow systems that discharge at springs located outside the boundaries of the
installation.

3.4 Surface Water Hydrology

Surface water run-off at the RFAAP-NRU is largely controlled by drainage ditches that
parallel the site roads. These drainage ditches, which remain dry except during heavy
rainfall events, generally direct run-off toward two small stream networks, or tributaries
thereof, located within the RFAAP-NRU. The two stream networks, shown in Figures
3-1 and 3-2, include the following.

A small, unnamed, creek that flows through the southwestern potion of the

facility drains the western portion of the RFAAP-NRU where the Study Areas
discussed in this report are located. This stream, referred to as the unnamed
creek throughout this report, is largely sourced from two small springs located

within the facility. Wiggins Spring is the larger of the two springs and is located

at the head waters of a pond at the WBG. The second spring is located at the
headwaters of a pond at the RY. A component of flow in the unnamed creek
originates from tributaries flowing from offsite to the west. After exiting the
RFAAP-NRU, the creek flows to the south and enters Claytor Lake.

Hazel Hollow Creek emerges in the eastern portion of the RFAAP-NRU from
two unnamed springs and a wetland complex. This creek exits the RFAAP-
NRU along the eastern boundary of the installation and continues to flow east
to the New River, below the Claytor Lake dam.

New River Unit Remedial
Investigation Report

Environmental Setting and
Conceptual Site Model
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are all located immediately downgradient of the springs discussed above, and were
man-made by damming tributaries of the unnamed creek and Hazel Hollow Creek.
The largest of these ponds is located at the Western Burning Ground and is fed by
Wiggins Spring. This pond was constructed in the early 1990's.

3.5 Potential Contaminant Sources

Review of the historical land uses and site conditions at the RFAAP-NRU have
identified several potential sources that could have contributed to the release of
contaminants to environmental media at the site. These potential sources include
building materials, electrical transformers, historical manufacturing operations,
product/waste spills or leaks, burning operations, and road materials (i.e., tar). Itis
also possible that off site sources could have been transported to the site through
precipitation, smoke deposition, surface water runoff or streams, and groundwater
migration. All of these potential sources are considered above ground sources; there
are no known burial sites or below ground sources present at the facility.

3.6 Potentially Affected Media and Transport Mechanisms

Potentially affected media at the RFAAP-NRU include surface soils, subsurface sails,
sediments, surface water, and groundwater. As such, the site investigations at the
RFAAP-NRU have been structured to characterize and delineate potential effects in
each of these media.

3.6.1 Surface Soil

Considering that the potential contaminant sources at the RFAAP-NRU Study Areas
are all above ground, surface soils located within, or in the immediate vicinity of, a
source area would be the media most likely to exhibit effects from historical operations
or materials at the site. Surface soils outside of the immediate vicinity of a source area
would also have the potential to exhibit effects due to the migration of soils or affected
media from the source area. The most common factor affecting surface soil migration
would be erosion due to surface water runoff in areas with significant topographic relief.
Prior to the completion of the 1998 site restoration activities at the BDDT, erosion in the
drainage ditch is known to have transported PAH affected surface soils to a
downgradient area. Based on limited topographic relief within the BLA, IAA, RY, and
WBG, and the findings of comprehensive soil sampling programs, erosion does not
appear to have provided a significant transport mechanism at these Study Area.
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migration of affected surface soils. Grading activities are known to have taken place in
the Western Burning Ground during the course of site operations and when the
adjacent pond was constructed in the 1990s. Based on the findings of the
investigation activities at the RFAAP-NRU the identified constituents of potential
concern (COPCs) generally do not appear to be laterally extensive, which indicates
that contaminant migration in surface soils is limited.

3.6.2 Subsurface Soil

While there are no known subsurface source areas at the RFAAP-NRU, subsurface
soils would have the potential to exhibit effects as a result of contaminant infiltration or
physical mixing with surface soils. However, based on the sampling activities
conducted within the various Study Areas at the RFAAP-NRU, the identified COPCs
are generally confined to surface soils or shallow subsurface soil samples. This
indicates that vertical migration of COPCs is limited at the NRU, which is consistent
with the hydrogeologic CSM conclusions that infiltration is limited.

3.6.3 Sediments

Sediments are present within the various creeks, ponds, and drainage ditches located
throughout the RFAAP-NRU. Sediments in the creeks, ponds, and drainage ditches
have the potential to exhibit effects resulting from the erosion of surface soils and
COPC:s carried by surface water runoff. Sediments also have the potential to exhibit
effects resulting from contaminants present in surface water. Sediments in the ponds
would not be expected to be very mobile due to low velocity water movement.
Sediments in the streams and drainage ditches are expected to be more mobile due to
higher velocity water movement that would have the potential to carry sediments and
COPCs downstream. Sampling conducted at the various RFAAP-NRU sites has
indicated the presence of COPCs in sediments during isolated sampling events at the
BDDT, BLA, IAA, RY, and WBG. Sampling conducted in 2002 has also indicated the
presence of COPCs in sediment samples collected from the unnamed creek that flows
through the southwest corner of the RFAAP-NRU, upstream of the RFAAP-NRU facility
boundary. This indicates sediments affected by off-site and/or upstream sources could
be carried onto the site. Potential upstream sources include residential and agricultural
properties as well as commercial/industrial areas in the town of Dublin, Virginia.
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There are two stream networks within the boundaries of the RFAAP-NRU. One of
these streams, which is unnamed, flows through the southwestern portion of the facility
and is fed by several small tributaries sourced within the facility boundaries. The other
stream network is located in the northeastern portion of the facility and includes Hazel
Hollow Creek, and tributaries thereof. There are also small ponds located at the WBG,
RY, and in the northeastern portion of the RFAAP-NRU, which were formed by
damming spring fed tributaries of the two creeks. The drainage ditches at the RFAAP-
NRU carry surface water during heavy rainfall events and are not identified as surface
water bodies.

The unnamed creek in the southwest portion of the RFAAP-NRU, and its tributaries,
flows in the vicinity of several of the Study Areas, including the BDDT, BLA, RY, and
WBG. As such, the creek has the potential to exhibit effects resulting from surface
water runoff and sediments transported from these areas. The ponds at the RY and
the WBG would also have the potential to exhibit effects resulting from those Study
Areas. The unnamed creek also has the potential to carry constituents onto the facility
from the upstream sources discussed in Section 3.6.3.

3.6.5 Groundwater

The COPCs that have been identified in soil at each of the Study Areas at the RFAAP-
NRU are generally restricted to shallow soils and have not undergone significant lateral
transport in solution, as confirmed by comprehensive soil sampling programs. Based
on the hydrogeologic conceptual model for the RFAAP-NRU the potential for adverse
effects to groundwater are minimal for the following reasons:

Diffuse infiltration is not a significant pathway in the various Study Areas
because of the low permeability of the clay rich soils.

In the karst setting at the NRU, infiltration of dissolved-phase COCs would
occur primarily through sinkholes. However, no evidence exists to suggest
that a sinkhole pathway exists for any of the RFAAP-NRU areas under
investigation.

The function of the springs as shallow groundwater collectors at the RFAAP-NRU
makes them ideal locations for screening for potential groundwater quality issues, as
discussed in Section 3.3.4,. As such, the four springs identified at the site were
included in the 2008 and 2010 groundwater sampling programs.
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The evaluation of potential exposure scenarios under both current and potential future
land use scenarios is an important component of the CSM because it provides the
framework for conducting the human-health and ecological risk assessments.
Exposure points are locations or “points” where exposure could potentially occur, and
exposure routes include the basic pathways through which constituents detected
onsite may potentially be taken up by the receptor. Within this RI report, both human
and ecological exposure scenarios will be evaluated based on all available data.

3.7.1 Human Exposure

The potentially exposed receptors at the site have been identified based on both
current and reasonably anticipated future land use of the areas located in the vicinity of
the site. As discussed in Section 3.1, the site is currently utilized as a storage facility
for operations at the RFAAP-MMA. There are no active manufacturing operations
taking place and there are no residents at the site. Depth to groundwater ranges from
13 ft bgs to more than 150 ft bgs, and groundwater in the vicinity of the site is not being
used as a potable water source.

Based on site characteristics discussed above, the current receptors only include a site
commercial/industrial worker.

Due to the industrialized/military nature of the site, redevelopment of the site for
residential purposes is highly unlikely. Remedial decisions will be based on the current
and reasonably expected future use (military industrial). However, hypothetical
exposure of residential receptors was evaluated in the risk assessment as a
conservative measure and to assist the Army in making risk management decisions.
Exposure pathways in the future could potentially include exposure to surface and
subsurface soil, sediment, surface water, and groundwater used as a potable water
source. Exposure to soil for the residential receptor could occur through ingestion;
dermal contact; and inhalation of vapors, asbestos fibers, and/or COPCs adhered to
fugitive dust. Exposure to sediment for the resident receptor could occur through
ingestion and dermal contact during wading. Exposure to surface water could occur
through ingestion or dermal contact during wading while exposure to groundwater
could occur though all routes if groundwater is used as a domestic water supply.
Further, resident receptors may also be exposed to constituents that might have
accumulated in fish tissue samples collected from the unnamed pond in the WBG.
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to surface and subsurface solil if excavation activities take place.

Exposures of hypothetical current or future trespassers were not evaluated because
their exposures, if any, would be of a limited frequency and duration since the site is
completely fenced and access is controlled. This hypothetical receptor would have far
less exposure than the receptors selected for quantitative evaluation (e.g., exposure
duration of five days per year for a trespasser versus 250 days per year for the
industrial site worker or 350 days per year for a residential scenario).

Likewise, exposure of hypothetical current or future angler receptors from ingestion of
fish from the unnamed pond at the WBG was not evaluated because the exposure, if
any, would be of a limited frequency and duration since the RFAAP-NRU is completely
fenced and access is controlled. In addition, a hypothetical angler receptor would have
far less exposure than the resident angler selected for quantitative evaluation.

The potential exposure pathways for human receptors at the RFAAP-NRU are
presented in Figure 3-3. The human exposure components of the CSM are discussed
in further detail in Appendix A and Section 4.3.3 of this report.

3.7.2 Ecological Exposure

Potential ecological receptors are designated based on the available habitat
associated with the site. Terrestrial habitat and aquatic habitat is present at each of
the Study Areas. The terrestrial habitat consists of mixed forest, open fields, and
grassy areas. The aquatic habitat consists of various storm water drainage channels,
creeks, and ponds.

The potentially exposed receptors at the RAAP-NRU include terrestrial wildlife
(including mammals, birds, reptiles, and invertebrates), terrestrial plants, and aquatic
biota (fish and invertebrates directly within the aquatic habitat). The potential exposure
pathways for ecological receptors at the RFAAP-NRU are presented in Figure 3-4.
The ecological exposure components of the CSM are discussed in further detail in
Appendix A and Section 4.4 of this report.
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This section discusses the methods and procedures that were utilized to evaluate the
environmental site conditions at each of the five Study Areas (i.e., BDDT, IAA, BLA,
WBG, and RY) and site-wide groundwater at the RFAAP-NRU. Data collected during
each phase of investigation were first evaluated by comparison to applicable screening
criteria (See Section 4.1). The combined data sets from all investigations were then
utilized to develop an assessment of the nature and extent of contamination present at
each site. Once the nature and extent of contamination and constituents of potential
concern were identified, a site specific HHRA and ERA was conducted for each Study
Area and for facility-wide groundwater. The purpose of the risk assessments was to
evaluate the potential current and future excess lifetime cancer risks and potential
hazards to both human and ecological receptors at the site from exposure to
constituents detected in soil, groundwater, surface water, and sediment at the RFAAP-
NRU. The risk assessments were conducted in a manner consistent with the approach
outlined in the Master Work Plan (URS 2003) in compliance with Comprehensive
Environmental Response, Compensation, and Liability Act/ Superfund Amendments
and Reauthorization Act (CERCLA/SARA). The results of the data evaluation process
and risk assessments for each of the Study Areas and for facility wide groundwater are
presented in Sections 5 through 10 of this report.

4.1 Initial Data Comparison Criteria

Environmental data collected from each of the Study Areas are initially discussed by
comparison to screening criteria. Comparison criteria are constituent and medium
specific concentrations that are used to provide a reference value for site specific
analytical data. Comparison criteria are typically published values that are based on
calculations which assess the increase in risk under default assumptions to a given
population based on the concentrations of constituents in environmental media at a
site. These values can be used to assess the risk to a human population or to an
ecological population.

The Study Area assessments presented in this report utilize human health based
screening levels derived from those presented in the United States Environmental
Protection Agency’s (USEPA’s) Regional Screening Levels (RSLs) table (USEPA
2009a) as comparison criteria. Screening levels for soil and sediment were based on
industrial and residential soil RSLs while screening levels for groundwater and surface
water were based on tap water RSLs. The RSLs are calculated to demonstrate the
concentration of a given constituent that will not result in an increase in risk to an
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increase in cancer risk of 1 x 10° for potentially carcinogenic compounds. Because
the Study Areas presented in this report are potentially contaminated with multiple
constituents, and because noncarcinogenic effects can sometimes be cumulative, the
RSLs based on noncarcinogenic effects were adjusted to reflect a target HQ of 0.1,
where applicable (i.e., the published RSLs for non-carcinogens were divided by 10).
For screening levels based on cancer effects where the noncancer screening level was
less than 10 times (10x) the cancer level (tagged with c** in RSL table), the non-cancer
level was used after adjustment. This adjustment was not conducted for the lead RSLs
as they are based on blood lead levels rather than cancer or non-cancer endpoints.
Where appropriate, surrogate RSLs were used for constituents that lack screening
levels. The adjusted RSLs are referred to as industrial and residential screening levels
in this report. Table 4-1 presents a summary of the RSLs utilized during the data
comparison process.

It should be noted that there is no RSL available for asbestos. However, it is known
that concrete slab floors in some buildings in the BLA and 1AA Buildings were covered
in a conductive flooring material that contained asbestos. Removal of the walls and
roofs of the buildings has exposed the conductive flooring to weather, causing it to
degrade and break away from the underlying concrete. In some cases, the flooring
has degraded into a red powder-like material and washed onto the surrounding soils.
Since it is known that asbestos is present in some portions of the site, this was carried
through as a COPC. However, asbestos is evaluated somewhat differently from other
constituents. Thus the general approach used to evaluate it is provided in Section
4.3.4.4.

In addition to the RSLs, inorganic constituents (i.e. inorganics) detected in soil were
compared to the background inorganics concentrations presented in the Facility-Wide
Background Study Report (IT 2001). The background inorganics concentrations are
based on calculated 95% UTLs generated from a facility-wide data set that
incorporates both surface and subsurface soil from the RFAAP-MMA and the RFAAP-
NRU. The calculated background concentrations are utilized to help differentiate
between naturally occurring inorganic concentrations and concentrations resulting from
human influence. Inorganics are not considered to be site related contaminants unless
the concentrations are above the background concentrations. Table 4-2 presents a
summary of the background inorganics concentrations for the RFAAP. As indicated in
this table, some of the background inorganics concentrations are higher than the soil
RSLs.
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Samples collected during site investigations conducted from 1997 through 2008 were
considered for inclusion in the risk assessment. The environmental data collected
throughout the various phases of investigation were grouped by Study Area and
medium of interest (e.g., soil, sediment, groundwater and surface water) and then
evaluated to produce risk assessment datasets. Soil data were also subdivided into a
surface soil for evaluating ecological receptors (0-1 ft), and surface soil (0-2 ft) and
combined surface and subsurface soil for evaluating human exposure. The following
components were considered in the preparation of the risk assessment datasets: data
quality, sample and result type, data qualifications, vertical and spatial distribution of
the data, and constituent classification (e.g., dioxins). Each of these considerations is
discussed in detail within the comprehensive RFAAP-NRU Risk Assessment
presented in Appendix A. Appendix A includes a discussion of the methods and
procedures utilized during the risk assessment activities, as well as the findings of the
human health and ecological risk assessments for all of the individual Study Areas
discussed in this report.

After the risk assessment datasets were prepared, the data included in each dataset
were summarized, statistically analyzed, and then tabulated by highlighting the number
of detects, number of samples, frequency of detection (FOD), minimum and maximum
detected concentrations, and minimum and maximum detection limits.

4.3 Human Health Risk Assessment Methods and Procedures

The purpose of the HHRA is to evaluate the potential current and future potential risks
and hazards to human health associated with constituents detected in surface and
subsurface soil, groundwater, sediment and surface water samples collected at the
RFAAP-NRU. Methods and parameters used in the HHRA were in compliance with
USEPA guidance for risk assessments (USEPA 2004a; 2000a; 1997a; 1992; 1991a;
1989) and are consistent with the approach defined in the Master Work Plan (URS
2003). The HHRA methods are discussed in detail in Appendix A and are briefly
summarized in the text below.

4.3.1 Constituent Characterization

This section discusses the methods used to select chemicals of potential concern
(COPCs) for the HHRA and the physical and chemical properties of the selected
COPCs.
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concentrations to health based screening levels. If the maximum detected
concentration was greater than the screening level, the constituent was identified as a
COPC and quantitatively evaluated in the HHRA. A full discussion of the derivation of
the human health based screening levels used is presented in Section 4.1 and the
screening levels are presented in Table 4-1. In addition to the screening levels,
inorganic constituents detected in soil and sediment were compared to the background
inorganic constituent concentrations established in the Facility-Wide Background Study
Report (IT 2001). The background inorganic constituent concentrations are presented
in Table 4-2. Constituents present at levels within background ranges were retained
as COPCs in the HHRA and potential risks and hazards were quantified. The risks
associated with naturally occurring levels of inorganics also were quantified and are
discussed in comparison to site related risks as part of the risk characterization
consistent with USEPA (2002e) guidance. Constituents selected as COPCs based on
human health protection were carried forward into the HHRA.

4.3.2 Toxicity Assessment

Toxicity values for potential non-carcinogenic (reference doses - RfDs) and
carcinogenic effects (cancer slope factors - CSFs) were obtained from the following
sources in order of priority following USEPA (2003b) guidance:

USEPA Integrated Risk Information System (IRIS) database (USEPA 2008Db);

USEPA's National Center for Environmental Assessment Provisional Peer-
Reviewed Toxicity Values (PPRTVS) as reported in USEPA RSL Tables
(USEPA 2009a); and

USEPA'’s Health Effects Assessment Summary Tables (HEAST; USEPA
1997h).

Other sources used included the California Environmental Protection Agency (Cal
EPA), the Agency for Toxic Substances and Disease Registry (ATSDR) and the World
Health Organization (WHO), as referenced by USEPA (2009a).

In accordance with USEPA guidance (USEPA 2005c), PAHs were evaluated using an
age-dependent adjustment factors (ADAFs) for assessing carcinogenic risk associated
with early-life exposures. Chemical-specific ADAFs were calculated for the PAHs
using the data specific to benzo(a)pyrene and other PAHSs.
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animal evidence but inadequate human evidence (USEPA 2007a). However, the
USEPA does not recommend evaluating lead cancer risk using a CSF (USEPA
2003c). Instead, lead non-carcinogenic risks (identified as neurological effects) are
evaluated by predicting blood-lead concentrations using toxicokinetic modeling. This is
because there is a strong correlation between lead exposure and resulting blood lead
levels. Thus, toxicity values were not identified for lead and exposure to lead was
assessed by estimating blood lead levels.

Toxicity values are presented in Tables A.2-4 through A.2-7 within Appendix A.
4.3.3 Exposure Assessment

The exposure assessment is described in detail in Appendix A. The basic components
of the exposure assessment steps are summarized below:

4.3.3.1 Receptors and Exposure Pathways

Exposure pathways were identified in Section 3.5.3.1 based on the site
characterization information and the fate and transport properties of the constituents
detected onsite to identify likely points where human receptors may come in contact
with affected media under current or potential future conditions at the site. The
following receptors and potentially complete and significant exposure pathways were
identified for quantitative analysis at the site:

Current/Future Onsite Commercial/Industrial Worker Receptor

* Dermal contact with surface soil, sediment, and surface water

® Incidental ingestion of surface soil, sediment, and surface water

® Inhalation of particulates in outdoor air

® Inhalation of volatile COPCs in ambient air (if VOCs are selected as COPCs).

Hypothetical Current/Future Onsite Construction/Utility Worker Receptor

® Dermal contact with surface and subsurface soil

® Incidental ingestion of surface or subsurface soil

® Inhalation of particulates in ambient air during soil intrusive activities

® Inhalation of volatile COPCs in surface and subsurface soil in ambient air (if
VOCs are selected as COPCs).
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Hypothetical Future Onsite Resident

® Dermal contact with surface and subsurface soil, sediment, and surface water

® Ingestion of surface and subsurface soil, sediment, and surface water

® Inhalation of particulates (from soil) in ambient air during outdoor activities

® Inhalation of volatile COPCs in indoor air (if VOCs are selected as COPCs)
either from groundwater use in the home or from vapor migration into the
home

® Ingestion of fish caught for recreation (where relevant)

® Ingestion of and dermal contact with groundwater used domestically

4.3.3.2 Exposure Point Concentrations

Exposure point concentrations (EPCs) are representative constituent concentrations
that a receptor may contact at an exposure point over the exposure period (USEPA
1989). Ideally, the EPC should be the true average concentration; however, because of
the uncertainty associated with estimating the true average concentration based on a
limited dataset, the estimated upper confidence level (UCL) on the mean (i.e., a UCL of
95 percent or higher) should be used as the EPC. The maximum concentration can
be used as the EPC where the UCL cannot be calculated.

EPCs were calculated for COPCs by medium at each Study Area consistent with

guidance as discussed in detail with Appendix A. The surface soil, combined surface
and subsurface soil, sediment, surface water, and groundwater EPCs are presented in
the Study Area-specific data summary tables discussed in later sections of this report.

4.3.3.3 Exposure Parameters
Exposure parameters are values used to quantify the assumed exposure to COPCs for
each receptor. For this HHRA, exposure parameters that represent the reasonable

maximum exposure scenario were selected.

The receptor-specific exposure parameters are summarized in Table A.2-10 within
Appendix A, and are discussed in detail within Appendix A.

4.3.4 Risk Characterization

The equations used in the risk characterization calculations are presented in Tables
A.2-11 through A.2-15 within Appendix A.
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exposure levels (i.e., dose) and toxicity data. A distinction is made between non-
carcinogenic and carcinogenic endpoints as discussed in the subsections below.

4.3.4.1 Non-carcinogenic Effects — Hazard Quotients and Hazard Indices

Exposure doses are averaged over the expected exposure period to evaluate non-
carcinogenic effects. The HQ is the ratio of the estimated exposure dose and the RfD.
An HQ greater than 1 indicates that the estimated exposure level for that constituent is
greater than the RfD. This ratio does not provide the probability of an adverse effect.
Although an HQ of 1 indicates that health effects should not occur, an HQ that is
greater than 1 does not imply that health effects will occur, but that health effects are
possible.

The sum of the HQs is the hazard index (HI). A limitation with the HI approach is the
assumption of dose additivity is applied to compounds that may induce different effects
by different mechanisms of action. Consequently, the summing of Hls for a number of
compounds that are not expected to induce the same type of effects or that do not act
by the same mechanism may overestimate the potential for toxic effects (USEPA
1989). Consistent with USEPA risk assessment guidelines for constituent mixtures, in
the event that the total HI for an exposure scenario is greater than 1, it is incumbent on
a risk assessor to segregate HQs by target organ/critical effect (USEPA 1989).
Therefore, if the calculated HI is greater than 1 as a consequence of summing several
HQs for constituents not expected to induce the same type of effects or that do not act
by the same mechanism, the His may be segregated by effect and mechanism of
action to derive separate Hls for each target-organ/critical-effect group (USEPA 1989).
Where target organ HIs exceeded one, the constituents of concern contributing to
those His were identified.

4.3.4.2 Carcinogenic Effects - Excess Lifetime Cancer Risk

The excess lifetime cancer risk (ELCR) is an estimate of the potential increased risk of
cancer that results from lifetime exposure, at specified average daily dosages, to
COPCs at a site. Estimated doses or intakes for each COPC are averaged over the
average lifetime of 70 years. It is assumed that a large dose received over a short
period is equivalent to a smaller dose received over a longer period, as long as the
total doses are equal. The ELCR is calculated as the product of the exposure dose
and the CSF. The use of upper percentile EPC and reasonable maximum exposure
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bound estimate; in other words, the true risk is less than that predicted by the model.

The USEPA considers ELCRs within the target risk range of 10°to 10*to be generally
acceptable. USEPA (1991b) generally considers remediation of sites with risks less
than 1 x 10™ to be unwarranted unless there are ecological affects. Where ELCR
exceeded 1x10™, the risk drivers were identified.

4.3.4.3 Evaluation of Lead Exposures

Exposure to lead is evaluated differently than the other constituents. Cancer risk and
non-cancer hazard quotients are not estimated from exposure to lead because health
effects from exposure to lead are better characterized by estimating the amount of lead
that may reach the bloodstream following exposure.

Consistent with current USEPA guidance (USEPA 2003c), USEPA’s Adult Lead
Methodology (ALM) model and USEPA's Integrated Exposure Uptake Biokinetic Model
for Lead in Children (IEUBK; USEPA, 2005a) were used to evaluate the potential for
adverse health effects from exposure to lead by adults and children, respectively. The
models were used to calculate the 95" percentile blood-lead concentrations for each
receptor, which were compared to the target blood-lead concentration of 10
micrograms per deciliter (ug/dL). The ALM is used to evaluate exposure of both
industrial and hypothetical future adult resident receptors. Appendix A provides a
complete discussion of the input parameters used for blood lead level modeling.

Blood lead levels were estimated for the three areas where lead was identified as a
COPC in soil or sediment: the 1AA, the BLA, and the WBG. The model runs and the
result summaries for each Study Area are discussed in the section of the report
devoted to those Study Areas.

4.3.4.4 Evaluation of Asbestos Exposure

USEPA has recently developed a recommended framework for evaluating potential
risks associated with asbestos in soil. This framework addresses the fact that
asbestos concentrations in soil are not always good predictors of the level of exposure
and risk that may be experienced by individuals who come into contact with that soil.
This is because the potential risk experienced by those individuals is not a function of
the concentration in the soil but is instead a function of their potential inhalation of
asbestos fibers that may become airborne when and if soil is disturbed.
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In recognition of this framework, a different approach was used to evaluate potential Data Evaluation

risks associated with asbestos in surface soil. This approach involved the calculation
of air action levels (AALs) by combining the methodology outlined in USEPA’s
framework document with some of the scenario-specific exposure parameters
discussed above. The AALs were then compared with airborne asbestos
concentrations measured during activity-based air sampling, to determine whether
asbestos might pose a potential risk to individuals who come into contact with that soil.
The specific methodology for calculating the AALs is provided in Section 4.4.5 of
Appendix A.

4.3.5 Uncertainties in the Human Health Risk Assessment

The risk estimates presented herein are a conservative estimate of potential risks
associated with exposure to constituents detected in soil, groundwater, sediment, and
surface water at the RFAAP-NRU. Uncertainty is inherent in the risk assessment
process, and a discussion of these uncertainties is presented in Appendix A. Each of
the three basic building blocks for risk assessment (monitoring data, exposure
scenarios, and toxicity values) contributes uncertainties. Each of the uncertainties is
accounted for by using conservative assumptions wherever site-specific data are
unavailable so that the overall risk estimates are conservative and therefore any
decision based upon the risk estimates would be health-protective.

4.4 Ecological Risk Assessment Methods and Procedures

Site-specific ERAs were conducted at each of the five Study Areas evaluated in this RI.
The purpose of the ERAs was to evaluate the potential current and future risks and
potential hazards to ecological receptors associated with constituents detected in
surface soil, sediment, surface water, and spring water conditions at each of the Study
Areas within RFAAP-NRU.

The ERAs were conducted in a manner consistent with USEPA guidance for ecological
risk assessment (USEPA 2001a; 2000b; 1997c) and follow the approach in the Master
Work Plan (URS 2003). The ERAs are intended to provide a conservative
understanding of environmental conditions as they relate to the protection of wildlife
populations and communities for risk management decision-making at the RFAAP-
NRU.

In accordance with USEPA guidance, the ERAs conducted for the five Study Areas at
the RFAAP-NRU are comprised of a SLERA and a baseline ERA (BERA) (USEPA
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2000b; 1997c). Appendix A provides detailed information on the methods used in the Data Evaluation

ERA and they are also briefly described in the following sections. Appendix A also
contains the complete ERAs for each of the five Study Areas discussed in this report.

4.4.1 Screening Level Ecological Risk Assessment

A SLERA conservatively estimates potential risks that may affect ecological receptors,
including terrestrial and aquatic organisms. The SLERA typically compensates for
uncertainty in a precautionary manner, by incorporating numerous conservative
assumptions. The outcome of the SLERA is the conclusion that either there is a high
probability that ecologically significant risks are not posed to receptors, or further
investigation in the form of a BERA is warranted. Consistent with USEPA (1997c¢)
guidance, the SLERA is comprised of the following steps:

Step 1: Screening-Level Problem Formation,

Step 1: Screening Level Ecological Effects Evaluation,

Step 2: Screening Level Exposure Estimate and Risk Calculation, and
Scientific Management Decision Point (SMDP).

For each of the five Study Areas, a modified SLERA was conducted following the
typical steps in a SLERA and also incorporating some steps typically taken later in the
BERA, as a BERA was anticipated in each Study Area. Methods used during those
steps of the SLERA are described in details in Appendix A and are summarized below.

4.4.1.1 Step 1: Screening-Level Problem Formulation Screening Level Ecological Effects
Evaluation

The screening-level problem formulation presents information that is used to develop a
CSM that illustrates the potential relationships between stressors, pathways, and
receptors such as:

® Environmental Setting,

* Identification of Constituents Detected,

® Description of Constituent Fate and Transport Pathways,
® Description of Constituent Mechanisms of Ecotoxicity,

® Description of Potentially Exposed Receptors,
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® |dentification of Potentially Complete Exposure Pathways, and
® Selection of Generic Assessment and Measurement Endpoints.

For the RFAAP-NRU, hypothetical assessment endpoints include the following:

® Sustainability of small mammal populations;

® Sustainability of avian populations;

® Sustainability of terrestrial plant communities;

® Sustainability of soil invertebrate communities; and

® Sustainability of aquatic communities (i.e., fish and invertebrates).

Because direct measurement of assessment endpoints is often difficult or impossible,
surrogate endpoints called measurement endpoints are used to provide the information
necessary to evaluate whether the values associated with the assessment endpoint
are being protected. A measurement endpoint is defined as a measurable ecological
characteristic and/or response to a stressor (USEPA 1998). HQs typically serve as the
measurement endpoints for SLERAS.

4.4.1.2 Step 1: Screening-Level Ecological Effects Evaluation

The screening-level ecological effects evaluation involves the identification of
ecological screening levels (ESLs) for each detected constituent detected in each
environmental medium at the RFAAP-NRU. ESLs are generally based on effects such
as mortality and reproductive impairment, and are assumed to be widely applicable to
sites around the United States for screening purposes (USEPA 1997c). Typically in a
SLERA, ESLs are gathered from one or two sources leaving constituents without ESLs
to be evaluated in the BERA. In this SLERA, ESLs were gathered from several
sources during the modified SLERA to preserve effort in the BERA.

The following sources were considered in identifying soil ESLs for the SLERA:

USEPA Ecological Soil Screening Levels (EcoSSLs) (USEPA 2005b);
Region 5 Ecological Screening Levels (USEPA 2003e); and
Oak Ridge National Laboratory (Efroymson et. al. 1997a,b; ORNL).

The following sources were considered in identifying sediment ESLs for the SLERA:
Region 3 Sediment Screening Levels (USEPA 2008b);

Oak Ridge National Laboratory (Jones et al. 1997, ORNL);
Region 5 Sediment Screening Levels (USEPA 2003e); and

New River Unit Remedial
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U.S. EPA Assessment and Remediation of Contaminated Sediments Data Evaluation

Program (ARCS) — used for aluminum ESLs.

The following sources were considered in identifying surface water ESLs for the
SLERA:

Region 3 Fresh Water Screening Levels (USEPA 2008c);

Oak Ridge National Laboratory (Suter and Tsao 1996, ORNL);
Region 5 Surface Water Screening Levels (USEPA 2003e); and
USEPA National Ambient Water Quality Criteria (USEPA 2008e).

Where multiple values were provided by sources, the lowest values were
conservatively selected as is appropriate for a SLERA (USEPA 2000b; 1998; 1997c) if
they were considered to have equal relevance and technical basis and rationales for
selection were discussed.

Further, in this step, constituents that have a tendency to bioaccumulate were also
identified if they were designated as such by USEPA Region 3 (USEPA 2008c,d) or
are included in the USEPA list of bioaccumulative compounds (USEPA 2000c).

Soil, sediment, and surface water ESLs for constituents detected onsite and their
bioaccumulation potential are presented in Table A.2-18 within Appendix A.

4.4.1.3 Step 2: Screening-Level Exposure Estimate and Risk Calculation

The screening-level exposure assessment is comprised of the identification of
exposure estimates, risk calculations, and the evaluation of uncertainties (USEPA
2001b; 1997c). These components form the lines of evidence necessary to support
the SMDP at the conclusion of the SLERA.

Exposure estimates used for the modified SLERA were the maximum detected
concentrations for each constituent (USEPA 2001d; 1997c).

Risks to ecological receptors were calculated by dividing the exposure estimates (i.e.,
the maximum detected concentrations) by the conservative ESLs. The resulting ratio,
the “maximum HQ", is a highly conservative surrogate for the assessment endpoints.
HQs equal to or less than a value of 1 (to one significant figure) indicate that adverse
or significant ecological effects are unlikely (USEPA 1997c). Maximum HQs greater
than 1 indicate that further evaluation is warranted to evaluate the potential for adverse
ecological effects. Therefore, the constituents with HQs greater than 1 are identified as
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Constituents of Potential Ecological Concern (COPECs) and carried forward into Step Data Evaluation

3a of the BERA, except where the constituents are inorganics with maximum
concentrations that are not greater than background levels. The comparison with
background is typically done in the first step of a BERA, however it was done here in
the modified SLERA. Constituents were also identified as COPECs if no ESL was
available or if it was identified as bioaccumulative.

4.4.1.4 Scientific Management Decision Point

SMDPs represent critical steps in the ecological risk assessment process where risk
management decision-making occurs. As was previously stated, the BERA is
conducted for constituents with HQs that exceed 1 and constituents that lack ESLs.
Reporting occurs after either Step 2 or Step 3a, depending on the results obtained in
Step 2, so that additional evaluation of risks can be evaluated if needed and reporting
can be streamlined into a single report (USEPA, 2000b). Generally, the following types
of decisions are considered at this SMDP:

®* Whether the available information is adequate to conclude that ecological risks
are negligible and, therefore, there is no need for remediation on the basis of
ecological risk.

® Whether the available information is not adequate to make a decision at this
point, and the ecological risk assessment process should continue.

®* Whether the available information indicates a potential for adverse ecological
effects, and a more thorough assessment or remediation is warranted.

The results of the screening-level risk calculations determine if the ERA should
continue into the BERA.

4.4.2 Baseline Ecological Risk Assessment

The BERA is designed to more realistically identify the nature and extent of ecological
risks to support informed risk management decision-making (USEPA 2000b; 1997c).
This approach contrasts with the SLERA, which is designed to conservatively rule out
further evaluation of constituents and media that clearly do not pose a significant
ecological risk.
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This section presents Step 3a of the BERA for the RFAAP-NRU, which is a refinement  pata Evaluation

of the Step 2 exposure estimates and risk characterization, and focuses only on
COPEC:Ss that were not eliminated in the SLERA. The refinement of the assessment
presented in Step 1 and Step 2 is necessary to help focus and streamline further risk
assessment activities on the constituents that pose the greatest potential risk to
ecological receptors (USEPA 2001b; 2000b; 1997c). It is intended as an “incremental
iteration of exposure, effects, and risk characterization” (USEPA 2001a). The outcome
of this refined screening process is a list of COPECS to be retained for further
evaluation in the BERA process.

The Step 3a discussion for the RFAAP-NRU is comprised of the following:

Refinement of the list of COPECsS,

Refinement of Risk Calculations for Direct Contact COPECs,
Assessment and Measurements Endpoints for Bioaccumulative COPECs,
and

Uncertainties.

Step 3a is followed by a SMDP that involves the reporting of results of Steps 1 through
3a.

4.4.2.1 Step 3a: Refinement of Constituents of Potential Ecological Concern and Direct Contact
Risk Estimates

The list of COPECs was refined in this BERA by refining the HQs. The refined HQs
were calculated for the COPECs identified in the SLERA, using refined EPCs (i.e., the
lesser of the maximum detected concentration and the UCL) which is consistent with
the approach for “incremental iteration of exposure, effects, and risk characterization”
(USEPA 2001a; 1997c). Constituents identified as COPECSs in the BERA that were
bioaccumulative were evaluated using food chain models.

Further, it is well known that sediment toxicity of a substance is related to the
bioavailable fraction of that substance in the pore water of sediments. Substances that
are sequestered by sediment ligands are neither bioavailable nor toxic to benthic
organisms. Organic compounds typically adhere to other organics in sediment such as
humic acid. Inorganics can be sequestered by both organic matter in sediment and by
sulfides present in the anoxic region of sediment. Risk from organic compounds can be
refined by using partitioning techniques- specifically by normalizing the concentration to
the amount of organic carbon in sediment then dividing that quotient by a value that
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represents an acceptable limit to give what is referred to as a Toxic Unit (TU). For Data Evaluation

whole assess of compounds that might be additive, the summation of the TUs
represents the HQ. If the HQ (total TUs) is equal to or less than one in a particular
sediment sample, the concentration of the organic mixture in sediment is acceptable
for the protection of benthic organisms. If the HQ exceeds one, the concentration of
the organic mixture in the sediment may not be acceptable for the protection of benthic
organisms.

When PAHSs were identified as COPECs, toxic units based on PAH Equilibrium
Partitioning Sediment Benchmarks (ESBs; USEPA 2003g) referred to as ESBTU were
used to refine risk estimates. The ESBTU approach was used to calculate a total TU
which was compared to the benchmark of one. Where available, sample specific total
organic carbon (TOC) was used otherwise the average TOC at the site was used
instead. TOC ranged between 2.2% to 5.4% at the site and averaged at 3.4 percent
(Tables 5-7, 6-2, 7-7, 7-8, 9-5, 9-8, 9-10, and 9-11). This approach is discussed in
detail in Appendix A.

4.4.2.2 Step 3 a: Assessment and Measurement Endpoints for Bioaccumulative COPECs
Following the identification of bioaccumulative COPECS, the assessment and
measurement endpoints at the RAAFP-NRU were refined. Additional assessment and

measurement endpoint are summarized in the following table:

Additional Assessment and Measurement Endpoints

Assessment Endpoint

Measurement Endpoint

Effects Measured

Survival and reproductive
success of mammals exposed to
bioaccumulative compounds in
the terrestrial and aquatic food
chain

Survival and reproductive
success of birds exposed to
bioaccumulative compounds in
the terrestrial and aquatic food
chain

Adverse changes in survival and
reproduction as indicated by
food chain modeling for short-
tailed shrews and mink

Adverse changes in survival and
reproduction as indicated by
food chain modeling for
American robins and for the
Great Blue Heron

NOAELs and LOAELs
related to adverse chronic
effects, such as reduced
survival and reduced litter
size

NOAELs and LOAELs
related to adverse chronic
effects, such as eggshell
thinning or reduced
fledgling survival

NOAEL no observed adverse effect level.
LOAEL lowest observed adverse effect level.

A discussion of the wildlife receptors selected as measurements endpoints at the
RAAF-NRU is presented in Appendix A. Wildlife receptor exposure parameters were

4-15



New River Unit Remedial
Investigation Report

. ) o Methods and Procedures for
gathered from USEPA (1993a,b) and from literature sources as applicable. Wildlife Data Evaluation

receptor exposure parameters are summarized in Table A2-19 within Appendix A.
4.4.2.3 Food chain Modeling

Bioaccumulative COPECs were identified and were assessed using food chain
modeling in both the terrestrial and aquatic food chains. Food chain models predict
detrimental effects to wildlife survival and reproduction. Food sources for terrestrial
model include solil, vegetation, invertebrates and small mammals and food sources for
aquatic food chains include sediment, surface water, vegetation, invertebrates, small
mammals, and fish. Measured concentrations in the food sources were used where
available (i.e., soil, sediment, and surface water in all Study Areas and whole body fish
tissue concentrations in the unnamed pond in the WBG). To estimate concentrations
in plants, invertebrates and small mammals, and fish, bioconcentration factors (BCFs)
and bioaccumulation factors (BAFs) were used. BCFs describe the transfer (uptake) of
a constituent from environmental media into tissues of vegetation and organisms in the
food chain, while BAFs describe the transfer (uptake) of a constituent from dietary
tissue into tissues of organisms in the food chain. The following medium-biota BCFs
and BAFs were developed:

® Soil-to-Vegetation Uptake (BCFsl,)

® Soil-to-Invertebrate Uptake (BCFsl)

¢ Soil-to-Mammal/Bird Uptake (BAFS|mam)-

¢ Sediment-to-Plant Uptake (BCFsedgan; dw)
® Sediment-to-Invertebrate (BCFsed;n,)

® Sediment-to-Mammal (BAFsedam)

® Sediment-to-Fish (BAFsedsg).

The soil and sediment BCFs and BAFs for the COPECs are identified in Tables A.2-20
and A.2-21, within Appendix A, respectively. The tables include the sources where
each value was obtained.

4.4.2.3.1 Intake Assessment

Daily intake represents an estimate of a COPEC dose that a receptor might receive on
a daily basis, and is calculated by summing intakes for assumed exposure pathways
(i.e., dietary composition types) for each receptor. Intake is calculated by combining
the concentration of a COPEC in an exposure media (soil/sediment, food, and water)
with applicable receptor exposure assumptions. Two types of exposure concentrations
were used in the BERA. For the maximum risk estimates, maximum concentrations
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were used as exposure concentrations while for the refined scenario, EPCs based on Data Evaluation

the lower of the maximum and the UCL (where calculable) were used as the exposure
concentrations.

To estimate the concentration of a bioaccumulative COPEC in a secondary food
source (vegetation, invertebrates, small mammals, fish), bioaccumulation factors
(BAFs) are used. To estimate intake in the wildlife receptor, the concentrations in the
food sources were combined with wildlife receptor exposure parameters.

4.4.2.3.2 Effects Assessment

Food chain modeling requires the use of toxicity reference values (TRVS) to describe
the potential toxicity of the COPECs to ecological receptors. The TRV is the assumed
safe dose (in milligrams per kilogram body weight per day [mg/kg-BW-day]) to the
receptor species. Calculation of TRVs generally relies on the use of laboratory toxicity
benchmarks for laboratory species, as data on wildlife species usually are not
available. Ecotoxicity benchmarks are typically reported as no observed adverse effect
levels (NOAELSs) and lowest observed adverse effect levels (LOAELS) for the
laboratory species upon which testing was conducted.

For mammalian receptors, NOAELs and LOAELSs are adjusted to account for the
differences in body weights between the species tested and the receptor species
(Sample et al. 1996). The extrapolation is based on the premise that metabolic function
and toxicity are related to body size (i.e., constituents are less toxic to smaller animals
because they metabolize and excrete constituents faster). Therefore, mammalian
toxicity values were derived from toxicity values from laboratory studies using the
Sample et al. (1996) equation. Toxicity values for birds are not adjusted to reflect the
different weights of test species and wildlife receptor species (Sample et al. 1996).

Avian and mammalian TRVs used in this BERA are presented in Tables A.2-22 and
A.2-23, within Appendix A, respectively.

4.4.2.4 Risk Characterization

Potential risk was estimated using HQs, which were the ratio of the concentration in a
given media to the screening level in the media. For the assessment endpoint on
higher trophic levels, the HQ was the ratio of the daily intake to the TRV. Equations
used for risk characterization including intake equations and equation used to estimate
mammalian and avian TRVs are presented in Table A.2-24.
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Maximum risk estimates were calculated by combining maximum concentrations and Data Evaluation

conservative (maximum) exposure assumptions in the food chain models. Refined risk
estimates were calculated by combining EPCs, based on the UCL where calculable
and maximum concentrations if not, and screening levels or refined exposure
assumptions in the food chain models.

4.4.2.5 Refined Uncertainties

A BERA is designed to evaluate potential risks for wildlife by incorporating iterative
changes that reduce uncertainty (when possible) and provides more realistic exposure
assumptions. Uncertainties associated with the BERA are summarized on Table A.2-
18 within Appendix A.

4.4.2.6 Scientific Management Decision Point

As discussed previously, the SMDP represents a critical step in the ecological risk
assessment process where risk management decision-making occurs (Figures 4-1 and
4-2). An SMDP occurs after Step 2 and Step 3a (if necessary based on the results of
Step 2), so that additional evaluation of risks can be conducted if needed and reporting
can be streamlined into a single report (USEPA 2000b). Generally, the following types
of decisions are considered at this SMDP:

Whether the available information is adequate to conclude that ecological risks
are negligible and, therefore, there is no need for remediation to mitigate
ecological risks.

Whether the available information is not adequate to make a decision at this
point, and the ecological risk assessment process should continue.

Whether the available information indicates a potential for adverse ecological
effects, and a more thorough assessment or remediation is warranted.

If the SMDP indicates that either information is not adequate to make a decision or

information indicates a potential for adverse ecological effects, then the ERA process
should continue.
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5. Building Debris Disposal Trench Trench

5.1 Site Description and History

The BDDT is located in the southern portion of the RFAAP-NRU, south of A Avenue
(Figure 1-2). The trench was formerly an ephemeral unlined natural drainage channel
that had eroded into the clay surficial soil. The trench channels surface water runoff
from the surrounding area down the length of the trench towards an unnamed creek
which passes through the area at the base of the BDDT. An approximately 600 ft long
portion of the natural depression formed by the trench was previously utilized for the
disposal of miscellaneous building debris derived from the dismantling of various
structures at the RFAAP-NRU. The building debris consisted of concrete, wood, and
rusted and broken drums of a black, tarry substance believed to be roofing tar. The
building debris and any visibly stained soil were removed from the trench during a
1998 site investigation. The excavated material was replaced with clean fill and the
trench was lined with a geotextile fabric and filled with riprap to minimize the potential
for erosion. The open area downgradient of the trench did not contain any debris and
was not addressed during the 1998 site restoration activities. However, the open area
downgradient of the trench is covered with a thick grass groundcover and is a natural
depositional area for any soils that would have washed out of the disposal trench prior
to the site restoration. An aerial photograph of the BDDT area is included as Figure 5-
1 that depicts the layout of the site.

5.2 Physical Setting

Rolling, grass-covered hills with incised drainage channels provide the setting for the
BDDT. The trench runs from north to south between two hills and is approximately
650ft long by 15 ft wide. The head of the trench begins at A Avenue, at an
approximate elevation of 2,000 ft above mean sea level (amsl) and slopes downward
to the south ending an elevation of approximately 1970 ft amsl. The area
downgradient of the trench widens into an open area between the two hills before
ending at a small unnamed creek that runs through the southern portion of the RFAAP-
NRU. The elevation of the creek bed downgradient of the BDDT is approximately 1960
ft amsl.

The surface soils in the BDDT area generally consist of an organic-rich silty-clay
approximately 1 ft deep, which is typical of topsoil throughout the vegetated areas of
the RFAAP-NRU. A silty-clay layer with a lower organic content, typical of the Carbo
Unit, underlies the surface soils. This unit ranges from strong brown to brownish
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yellow in color and extends to approximately 4 ft bgs. Bedrock is generally Trench

encountered around 5.5 ft bgs, with a saprolitic weathering zone extending from 4 ft
bgs to refusal at the bedrock surface. The reported depths are approximate, since the
bedrock surface is variable and consists of weathered shale interbedded with layers of
limestone and dolomite. Bedrock outcrops are visible along the length of the trench.

5.3 Conceptual Site Model

In accordance with the general CSM presented in Section 3.5, potentially affected
media at this site include surface and subsurface soil in the disposal trench and the
open area downgradient of the trench. Potentially affected media also include
sediments and surface water in the downgradient creek. Surface and subsurface soils
within the former disposal trench are known to have been affected by the debris that
had been placed in the trench. These effects were mitigated by the 1998 site
restoration activities. In addition to minimizing the exposure scenarios in the source
area, the site restoration activities removed the potential for erosion to carry
contaminants to downgradient areas.

While debris has not been detected in areas downgradient of the disposal trench, soils
and COPCs from the trench were carried downslope during rainfall events prior to, and
during, the restoration activities. The eroded soils collected in the heavily vegetated,
open area downgradient of the trench resulting in the presence of COPCs in surface
soil within this area. During heavy rainfall events eroded soils and surface water from
the disposal area would have reached the unnamed creek at the downgradient reach
of the BDDT, with potential effects to sediment and surface water. A heavy rainfall
event is known to have occurred during the 1998 site restoration activities that resulted
in the detection of PAHs in creek sediments during a subsequent sampling event.

5.4 Environmental Investigations

The BDDT was originally designated a Study Area for the RFAAP-NRU due to the
disposal of construction debris in the trench. The debris included deteriorating 55-
gallon drums of a black, tarry substance interpreted to be roofing tar. The presence of
these drums, and other debris in a surface water drainage pathway warranted an
investigation of environmental media, including soil from the trench, soil downgradient
of the trench, and surface water/sediment from the unnamed creek at the base of the
trench. Environmental investigations at the BDDT have been on-going since 1997 and
have included:
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1997 — Preliminary Sampling by Alliant Techsystems, Inc. (ATK) Trench

1998 — Independent Sampling by Gannett Fleming

1998 — Remedial Investigation by ICF Kaiser Engineers, Inc. (ICF KE)
2002 — Remedial Investigation by Shaw Environmental, Inc. (Shaw)
2004 — Additional Characterization Sampling by Shaw

2008 — Remedial Investigation by ARCADIS

The goals and findings of each of these investigations are summarized in the following
sections. As discussed in Section 4.1 the constituent detections reported in these
sections are compared to their medium specific screening criteria (i.e. 2009 RSLS),
where applicable.

5.4.1 Preliminary Sampling, ATK, 1997

The initial investigation at the BDDT was conducted by ATK in October 1997. The
investigation was conducted for purpose of characterizing potential effects from the
building debris at the site. The following samples were collected during this event:

One tar sample for Toxicity Characteristic Leachate Procedure (TCLP)
SVOCs;

One surface water sample from the unnamed creek downstream from the
confluence with the BDDT for Target Compound List (TCL) SVOCs; and,
One surface soil sample for TCL SVOCs.

The laboratory analytical results from these samples reportedly indicated that SVOC
concentrations from the TCLP tar sample and the surface water sample were below
detection limits. However, the results from the soil sample, which was collected directly
downslope from a leaking drum, indicated that the following seven compounds were
detected at concentrations above industrial RSLs:

benzo(a)anthracene
benzo(b)fluoranthene
benzo(k)fluoranthene
chrysene
dibenzo(a,h)anthracene
indeno(1,2,3-cd)pyrene
naphthalene
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Two additional PAHSs (fluoranthene and pyrene) were detected in the soil sample at Trench

concentrations between the residential and industrial RSLs. The analytical results for
the soil sample are summarized in Table 5-1. The exact locations of the samples
collected during this preliminary sampling event are unknown; therefore, the sample
locations are not depicted on any of the figures presented in this report.

5.4.2 Independent Sampling, Gannett Fleming, 1998

Gannett Fleming conducted an independent sampling event in 1998 under the
direction of the USEPA to help further characterize the site and to identify potential
effects to the unnamed creek downgradient of the BDDT (Shaw 2004b). The following
samples were collected during this investigation:

One downstream surface water sample (SW-07), and
Three downstream sediment samples (SD-06, SD-07, SD-08).

The surface water and sediment samples were analyzed for TCL VOCs, TCL SVOCs,
PCBs, explosives, and TAL inorganics. The laboratory analytical results for these
sediment and surface water samples are summarized in Tables 5-2 and 5-3,
respectively. The sample locations are depicted in Figure 5-2. The analytical data from
this event indicated the following:

TCL VOCs. No VOCs were detected in the sediment or surface water samples.

TCL SVOCs. A total of eleven SVOC/PAH compounds were detected in the sediment
samples collected at locations SD-07 and SD-08 (see Table 5-2). The PAH
benzo(a)pyrene was detected at a concentration above the industrial RSL in one of the
sediment samples (SD08). Benzo(a)anthracene, benzo(b)fluoranthene, and
indeno(1,2,3-cd)pyrene were also detected at sample location SD0O8 at concentrations
above residential RSLs. No SVOCs were detected in the surface water sample.

PCBs. No PCBs were detected in the sediment or surface water samples.

Explosives. No explosive constituents were detected in the sediment or surface water
samples.

TAL Inorganics. Seventeen inorganic constituents were detected in the sediment

samples collected at SD-06, SD-07, and SD-08 (Table 5-2). All of the detected
concentrations were below applicable industrial and residential RSLs and/or the

5-4



New River Unit Remedial
Investigation Report

. . . . e . . Building Debris Disposal
established facility-wide background concentrations. Five inorganic constituents were Trench

detected in the surface water sample collected at SW-07 (see Table 5-3); the reported
concentrations were all below applicable tap water RSLs.

5.4.3 Remedial Investigation, ICF KE, 1998

ICF KE conducted an RI at the BDDT in 1998 to further assess effects that disposal
activities may have had on the unnamed creek and soil underlying building debris in
the trench (Shaw 2004b). Activities completed during this phase of investigation at the
site included:

A geophysical survey to identify buried debris in the disposal trench.

Removal of debris and stained soils from the disposal trench.

Collection of 34 soil samples along the length of the disposal trench.
Collection of 3 soil samples from the area downgradient of the disposal
trench.

Collection of 7 co-located surface water/sediment samples from the unnamed
creek.

Site restoration activities that included the placement of clean fill and rip-rap in
the former disposal area.

5.4.3.1 1998 Geophysical Survey

A Geonics EM61 bottom coil geophysical survey was conducted along the length of the
disposal trench to locate potentially buried drums and other miscellaneous metallic
subsurface debris. The results of the survey were used to guide the collection of
subsurface soil samples and indicated that metallic debris was largely limited to the
confines of the open disposal trench. The findings of the geophysical survey are
summarized in a report entitled Results of Geophysical Investigation Report prepared
by NAEVA Geophysics, Inc. (NAEVA 1998).

5.4.3.2 1998 Debris and Soil Removal Activities

The construction debris and underlying surface soils were removed from the BDDT
during 1998 to allow ICF KE to evaluate the quality of the soil below the debris. The
removal activities commenced at the northern end of the trench, approximately 120 ft
south of the culvert that passes under A Avenue, and extended approximately 605 ft to
the south. Soil and debris that had been removed from the trench were sampled and
analyzed for TCLP waste characteristics. The waste characterization sample results
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indicated that the material was non-hazardous; therefore, the debris and soil were Trench

segregated and disposed off-site as nonhazardous material. No visible debris
remained at the BDDT upon completion of the removal activities.

5.4.3.3 1998 Debris Area Soil Sampling

Upon completion of the debris and soil removal activities, a total of 34 soil samples
(DTSB1 through DTSB23 and DTSB35 through DTSB45) were collected along the
length of the trench. The samples were collected from the newly excavated trench
floor to a depth of 1 ft bgs and were collected at an average spacing of 17.5 ft along
the length of the trench. The sample locations were biased towards areas that had
contained abundant debris or visibly stained soils. A site map depicting the sample
locations is presented as Figure 5-2. All samples were analyzed for TCL VOCs, TCL
SVOCs, PAHSs, explosives, and TAL inorganics. The laboratory analytical results from
this sampling event, which are summarized in Table 5-4, indicated the following:

TCL VOCs. Two VOCs (1,2,3-trichloropropane and methylene chloride) were
detected at very low concentrations within a limited number of the soil samples (see
Table 5-4). The reported concentrations of these constituents were several orders of
magnitude below applicable residential and industrial screening levels.

SVOCs. A total of nine different SVOCs were detected in various debris area solil
samples (Table 5-4). The detected concentrations of these constituents were all below
applicable industrial and residential RSLs.

PAHSs. A total of fifteen different PAH constituents were detected in the debris area
soil samples using the PAH specific analytical method. A complete list of the detected
constituents and sample specific concentrations is included in Table 5-4. Five of the
detected constituents [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] were present at several sample
locations at concentrations above industrial RSLs. Benzo(k)fluoranthene and chrysene
were also detected in several samples at concentrations above their respective
residential RSLs. The other detected PAH constituents were not detected at
concentrations above applicable industrial or residential RSLs.

Explosives. No explosives were detected in the BDDT soil samples (see Table 5-4).

TAL Inorganics. Several TAL inorganics were detected in the soil samples collected
from the disposal trench. Aluminum, antimony, arsenic, cobalt, iron, manganese,
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thallium, and vanadium were detected at concentrations above residential or industrial ~ Trench

RSLs. However, the detected inorganics concentrations were all below their
respective background concentrations developed in the facility-wide background study
(IT 2001).

It should be noted that trench sampling locations were reportedly covered with clean
fill, a geotextile membrane and riprap upon completion of the site restoration activities.

5.4.3.4 1998 Downgradient Soil Sampling

Three surface soil samples (DTSS1, DTSS2, and DTSS3) were collected from the area
downgradient of the disposal trench to assess whether surface soils in this area had
been affected by the downgradient transport of constituents from the disposal site. The
sample locations are depicted in Figure 5-2 and the laboratory analytical results are
presented in Table 5-4. All three samples were analyzed for TCL VOCs,
SVOCs/PAHSs, explosives, and TAL inorganics. The analytical results indicated the
following:

VOCs. Two VOCs (trimethylbenzene and xylene) were detected in two of the three
soil samples (see Table 5-4). The detected concentrations were several orders of
magnitude below applicable RSLs.

SVOCs. Seventeen PAH constituents were detected in soil samples at DTSS1,
DTSS2 and DTSS3 via the SVOC laboratory analyses (see Table 5-4). There were no
non-PAH SVOCs detected in the soil samples. Benzo(a)pyrene was detected in each
of the three soil samples at concentrations above the industrial RSL.
Benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene,
benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene were also detected in each of the
three samples at concentrations above residential and/or industrial RSLs.

Explosives. No explosives were detected in the soil samples (see Table 5-4).

Inorganics. Several inorganics (i.e., aluminum, arsenic, cobalt, iron, manganese, and
vanadium) were detected at concentrations above residential and/or industrial RSLs.
However, the majority of the detections were below the established facility-wide
background concentrations for the RFAAP-NRU. The only exceptions were cobalt and
manganese at sample location DTSS2, both of which were detected at concentrations
above the industrial RSLs and slightly above background levels. Iron was also
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detected at DTSS3 at a concentration above the residential RSL and slightly above Trench

established background level.
5.4.3.5 1998 Surface Water and Sediment Sampling

Two rounds of surface water and sediment sampling were conducted during the 1998
ICF KE investigation activities to assess the presence of site related constituents in the
unnamed creek downgradient of the BDDT. The first round, completed on July 17,
1998, included the collection of three co-located surface water/sediment samples. One
of the sample locations (DTSW/SD3) was located approximately 70 ft upstream of the
confluence of the BDDT and the unnamed stream. Sample locations DTSW/SD2 and
DTSW/SD1 were located approximately 114 and 223 ft downstream from the
confluence and corresponded to the Gannett Fleming sample locations SD-06 and SD-
07, respectively.

The second round of sampling, conducted on August 18, 1998, included the collection
of four additional co-located surface water/sediment samples following a heavy rainfall
event that occurred during the site restoration activities for the disposal trench. During
this rainfall event, exposed soils in the disposal trench were washed downgradient into
the creek and the open area between the creek and the trench. Samples DTSW/SD1-
2, DTSW/SD2-2, and DTSW/SD3-2 were collected from the same locations as the July
1998 surface water/sediment samples. Sample DTSW/SD4 was collected
approximately 545 ft downstream from the confluence of the disposal trench area and
the creek.

The sediment and surface water samples collected during both the July and August
2008 sampling events were submitted for laboratory analysis of VOCs, SVOCs, PAHSs,
explosives, and TAL inorganics. The analytical results for the sediment samples are
summarized in Table 5-5. The analytical results for the surface water samples are
summarized in Table 5-6. The sample locations are depicted in Figure 5-2. The results
indicated the following:

VOCs. Bromodichloromethane and chloroform were detected in surface water sample
DTSW3 collected in August, 1998 (See Table 5-6). The detected concentrations were
above their respective tap water RSLs in this sample, but these constituents were not
detected in any of the other surface water samples collected in 1998. Both
constituents are common laboratory contaminants and are not believed to be related to
the site. No VOCs were detected at concentrations above applicable screening criteria
in any of the sediment samples (See Table 5-5).
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PAHs/SVOCs. Chrysene, fluoranthene, phenanthrene, and pyrene were detected in Trench

sediment samples collected during both the July and August sediment sampling events
(see Table 5-5). However, the detected concentrations of these constituents were
below applicable residential RSLs. During the August 1998 sampling event,
benzo(a)pyrene was detected in two sediment samples (DTSDO1 and DTSDO04) at
concentrations above the applicable residential RSL. This constituent was not
detected in the samples collected at these locations in July 1998, indicating that the
rainfall event may have washed PAH contaminated soil into the creek from the
disposal area. No other PAHs were detected at concentrations above applicable
screening levels in sediment. PAHs were not detected in the surface water samples
(See Table 5-6).

Explosives. No explosives were detected in any of the sediment or surface water
samples (see Table 5-5).

Inorganics. Several inorganics were detected in the surface water samples collected
in 1998 (see Table 5-6); however, thallium was the only inorganic detected at a
concentration above of the applicable tap water RSLs. Thallium was detected above
the tap water RSL at sample location DTSW?2 during both the July and August 1998
sampling events. It was also detected above the tap water RSL at sample location
DTSW4 in August 1998. Several inorganics were also detected in all of the sediment
samples (see Table 5-5). However, iron and manganese at sample location DTSDO3-
2 in August 1998, were the only constituents detected above background levels and
applicable residential RSLs. These constituents have not been attributed to the
disposal activities at the site and are believed to be naturally occurring.

5.4.3.6 1998 Site Restoration Activities

After completion of site sampling activities, the excavated portion of the BDDT was
backfilled with clean fill material. A geotextile membrane and riprap was placed over
the fill to provide erosion control and prevent soils in the trench with residual PAHs
from washing to downgradient areas.

5.4.4 Remedial Investigation, Shaw, 2002

During 2002 Shaw completed remedial investigation activities at the BDDT to further
evaluate potential effects to the soils in the open area downgradient of the BDDT and
to re-evaluate constituent detections in the unnamed creek (Shaw 2004b). Although
there was no evidence of any debris having been disposed in the open area
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downgradient of trench, soils from the trench were known to have washed out of the Trench

trench and into this area prior to the 1998 site restoration activities. Activities
completed during the 2002 phase of the investigation included:

Two soil borings (DTSB46 and DTSB47) to evaluate the vertical extent of site
related constituents in soil downgradient of the BDDT.

Six co-located surface water and sediment samples (DTSW/SDO05,
DTSW/SD06, DTSW/SD07, DTSW/SD08, DTSW/SD09, and DTSW/SD10)
from the creek downgradient of the BDDT.

5.4.4.1 2002 Soil Sampling

Soil samples were collected at 0 to 0.5 ft bgs and 1 to 3 ft bgs at sample locations
DTSB46 and DTSB 47. The samples were analyzed for VOCs, PAHs, PCBs,
pesticides, herbicides, and TAL inorganics. The laboratory analytical results from this
sampling event are summarized in Table 5-7 and the sample locations are depicted in
Figure 5-2.

VOCs. VOCs were not detected in the surface or subsurface soil samples.

PAHSs. A total of seventeen PAHs were detected in the surface and subsurface soil
samples (see Table 5-7). However, only six of the detected PAHS [i.e.,
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] were detected at concentrations
above industrial screening levels. The concentrations above the industrial screening
levels all occurred in the both of the surface soil samples. No constituents were
detected at concentrations above the industrial RSL in the two subsurface soil
samples. Although, benzo(a)pyrene was detected in one of the subsurface soil
samples (DTSB46) at a concentration above the residential RSL.

PCBs. PCBs were not detected in any of the surface or subsurface soil samples (see
Table 5-7).

Pesticides. Two pesticides (4,4’-DDD and methoxylchlor) were detected in the

surface soil sample at DTSB46 (see Table 5-7). The concentrations of both detected
pesticides are approximately three orders of magnitude below residential RSLs.
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Herbicides. Four herbicides were detected in surface soil sample DTSB46 (see Trench

Table 5-7). Reported concentrations of three (2,4-D; dalapon; and dicamba) of the four
compounds are below the residential RSL. However, MCPP was detected at a
concentration of 13.5 mg/kg, which is greater than its residential screening level (6.1
mg/kg), but below the industrial screening level (62 mg/kg).

TAL Inorganics. Several inorganics were detected in both the surface and subsurface
soil samples (See Table 5-7); however, the detected concentrations were either below
the applicable residential and industrial screening levels or the facility-wide background
inorganics concentrations.

5.4.4.2 2002 Sediment Sampling

Sediment samples were collected from six locations (DTSD05, DTSD06, DTSDOQ7,
DTSDO08, DTSD09, and DTSD10) in the unnamed creek downgradient of the BDDT.
The samples were analyzed for VOCs, PAHs, PCBs, pesticides, herbicides, and TAL
inorganics. The laboratory analytical results from this sampling event are summarized
in Table 5-8 and the sample locations are depicted in Figure 5-2.

VOCs. Three VOCs (acetone, carbon disulfide and toluene) were detected in the
sediment samples (see Table 5-8). The reported concentrations were several orders
of magnitude below applicable industrial and residential RSLs. The detected
constituents were also detected in the laboratory method blanks for these samples;
therefore, it is likely that the detections are unrelated to the BDDT.

PAHSs. A total of seventeen PAHs were detected in the sediment samples from the
creek (see Table 5-8). Benzo(a)pyrene was detected at concentrations above the
industrial RSL at sample locations DTSD05 and DTSD10. Benzo(a)anthracene,
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were also
detected at DTSDO05 and DTSD10 at concentrations above residential RSLs. The
detected PAH concentrations were less than residential screening levels in the other
sediment samples.

PCBs. PCBs were not detected in any of the sediment samples (see Table 5-8).
Pesticides. Six pesticides (4,4-DDD, 4,4"DDE, 4,4'DDT, alpha-chlordane, and delta-
BHC) were detected in the sediment at sample locations DTSDO05 and DTSDO7 (see

Table 5-8). The detected concentrations were all several orders of magnitude below
their respective residential screening levels.
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Herbicides. Herbicides were not detected in any of the sediment samples (see Table Trench

5-8).

TAL Inorganics. Several inorganics were detected in the sediment samples (see
Table 5-8); however, the detected concentrations were either below the applicable
residential and industrial screening levels or the facility-wide background inorganics
concentrations.

5.4.4.3 2002 Surface Water Sampling

Surface water samples (DTSWO05, DTSW06, DTSW07, DTSW08, DTSWQ9, and
DTSW10) were collected at each of the six 2002 sediment sample locations discussed
in Section 5.4.4.2. The samples were analyzed for VOCs, PAHs, PCBs, pesticides,
herbicides, perchlorate, TAL inorganics, and hardness. The laboratory analytical
results from this sampling event are summarized in Table 5-9 and the sample locations
are depicted in Figure 5-2.

VOCs. Two VOCs (carbon disulfide and chloroform) were detected in the surface
water samples. However, the reported concentrations were below their respective tap
water RSLs (See Table 5-9).

PAHSs. Five PAH constituents (naphthalene, 2-methylnaphthalene, acenaphthene,
acenaphthylene, and fluorine) were detected in surface water samples. The reported
concentrations were below their respective tap water RSLs (See Table 5-9).

Herbicides. Herbicides were not detected in any of the surface water samples (see
Table 5-9).

Pesticides. Three pesticides (4,4’-DDT, dieldrin, and endrin ketone) were detected at
sample locations DTSWO05 and DTSWO07 (see Table 5-9). The detected
concentrations of dieldrin were above the tap water RSLs at both sample locations. No
other pesticides were detected in surface water.

PCBs. PCBs were not detected in any of the surface water samples (see Table 5-9).

Perchlorate. Perchlorate was not detected in any of the surface water samples (see
Table 5-9).

5-12



New River Unit Remedial
Investigation Report

. . . . . Building Debris Disposal
TAL Inorganics. Several inorganic constituents were detected in the surface water Trench

samples (see Table 5-9); however, the detected concentrations were all below
applicable tap water RSLs.

Hardness. Hardness of the surface water samples ranged from 181 milligrams per liter
(mg/L) to 204 mg/L (see Table 5-9). Hardness is an indicator parameter and does not
have an associated RSL.

5.4.5 Additional Characterization, Shaw, 2004

Shaw completed additional soil sampling activities at the BDDT site in 2004 that were
designed to assess the horizontal and vertical extent of elevated PAHSs in the open
area at the downgradient end of the BDDT (Shaw 2007). This investigation included:

42 Surface soil samples (DTSB48 through DTSB89) were collected from
parallel sample lines downslope from the BDDT to complete the horizontal
delineation. These samples were collected from 0-0.5 ft bgs.

5 Subsurface soil samples (DTSB48, DTSB55, DTSB59, DTSB67, and
DTSB77) were collected to complete the vertical delineation of PAH
detections. These samples were collected from 1-3 ft bgs.

All of the soil samples collected during this event were submitted for laboratory
analysis of low-level PAHs. Thirty-three of the samples were also submitted for
laboratory analysis of PCBs. The laboratory analytical results from this sampling event
are summarized in Table 5-10, and the sampling locations are depicted in Figure 5-2.

PAHs. Similar to the 2002 Investigation, a total of seventeen different PAHs were
detected in surface soil samples in the open area at the downgradient end of the BDDT
(see Table 5-10). Of the detected PAHs only seven constituents [benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] were detected at concentrations
above applicable industrial and/or residential RSLs. Only 14 of the 42 sample
locations contained PAHSs at concentrations above industrial RSLs; while a total of 25
sample locations contained PAHs at concentrations above residential RSLs. Only two
of the five subsurface soil sample locations (DTSW48 and DTSB55) contained PAHS
above applicable industrial and/or residential RSLs.

PCBs. PCBs were not detected in any of the soil samples (See Table 5-10).
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5.4.6 Remedial Investigation, ARCADIS, 2008 Trench

In accordance with Remedial Investigation Work Plan Addendum 27 (ARCADIS
2008b), ARCADIS completed additional RI activities at the BDDT in 2008 to finalize the
characterization and delineation work at this site. This investigation included the
following components:

Two soil borings were completed in the area immediately downgradient of the
disposal trench to complete the vertical delineation of PAH detections. Soil
samples were collected from 0-0.5 ft bgs, 2-3 ft bgs, and 3-4 ft bgs at each
location. The surface soil (0-0.5 ft bgs) samples were labeled BDDT-SS01
and BDDT-SS02. The subsurface soil samples were labeled BDDT-SB01 and
BDDT-SS02.

Six soil samples (BDDT-SS03 through BDDT-SS08) were collected from the
perimeter of the open area between the two hills at the downslope end of the
BDDT to confirm that the horizontal extent of PAH detections above screening
levels had been fully delineated

Four co-located surface water (BDDT-SWO01 through BDDT-SWO04) and
sediment samples (BDDT-SEO1 through BDDT-SE04) were collected from the
unnamed creek downgradient of the BDDT to evaluate the potential for on-
going effects to the creek.

All of the soil, sediment, and surface water samples were analyzed for low-level PAHs
by USEPA Method 8270. The analytical results are summarized in Tables 5-11, 5-12,
and 5-13, respectively. The sample locations are depicted in Figure 5-2. The
laboratory analytical reports from ARCADIS’ 2008 sampling event are included in
Appendix C.

5.4.6.1 2008 Soil Sampling Results
The analytical results from the two surface soil samples (BDDT-SS001 and BDDT-
SS002) and two subsurface soil borings (BDDT-SB001 and BDDT-SB002) completed

immediately downgradient from the former disposal area indicated the following:

A total of 16 different PAH constituents were detected in surface and
subsurface soil samples (See Table 5-11).
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Benzo(a)pyrene was detected at concentrations above its industrial RSL in
the two surface soil samples (BDDT-SS01 and BDDT-SS02).
Benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and
indeno(1,2,3-cd)pyrene were also detected at concentrations higher than their
residential RSLs at these locations. No other PAHs were detected at
concentrations above applicable RSLs.

Benzo(a)pyrene was detected at concentrations above the residential RSL in
the samples collected at 2-3 ft bgs at both BDDT-SB001 and BDDT-SB002.
The sample from 3-4 ft bgs at BDDT-SB002 also contained benzo(a)pyrene at
concentrations above the residential RSL.

Bedrock was encountered at approximately 5 ft bgs at both BDDT-SB001 and
BDDT-SB002.

The analytical results from the soil samples collected at the perimeter of the open area
downgradient of the disposal trench (BDDT-SS03 through BDDT-SS08) indicated the
following:

A total of 8 different PAHs were detected in various soil samples (See Table 5-
11). However, the detected concentrations were all below applicable
residential RSLs. This confirms that the horizontal and vertical delineation of
PAH:s in soil at the BDDT has been completed.

5.4.6.2 2008 Sediment and Surface Water Results

The laboratory analytical results from the four sediment samples collected from the
unnamed creek downgradient of the BDDT indicated the following:

No PAHs were detected in the two sediment samples collected closest to the
BDDT (BDDT-SE001 and BDDT-SE002).

Several PAHs were detected in the two sediment samples collected
downstream from the BDDT ( BDDT-SE003 and BDDT-SE004) (see Table 5-
12). None of the detected PAHs were at concentrations above industrial RSL;
however, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and
dibenzo(a,h)anthracene were detected at concentrations above their
residential RSLs at sediment sample location BDDT-SE04.
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The laboratory analytical results from the four surface water samples collected during Trench

the 2008 sampling event indicated the following:
No PAHs were detected in any of the surface water samples (see Table 5-13).
5.5 Nature and Extent of Constituent Detections

The analytical results presented in the previous sections indicate that soil at the BDDT
site was affected by historical disposal activities that included the placement of building
debris/materials in a surface water drainage pathway. Soil samples collected from the
disposal area confirmed that PAHs were present in soil underneath the debris at
concentrations above applicable industrial screening levels. Site restoration activities
were completed in 1998 that included the removal of the building debris and stained
soils, replacement of the excavated soil with clean fill, and lining the trench with
geotextile fabric and rip rap to prevent erosion. It should be noted that sampling
performed in 1998 prior to the placement of the clean fill, geotextile liner, and rip rap
indicated that PAHs were left in place at concentrations above residential and industrial
RSLs. A site map depicting the PAH detections in the disposal trench from the 1998
site investigations is presented as Figure 5-3. The site restoration activities mitigated
the source area and potential exposure pathways along the trench; therefore,
subsequent investigations focused on soil, sediments, and surface water,
downgradient of the trench. This section summarizes the nature and extent of the
constituent detections observed during the course of environmental investigation at the
site.

5.5.1 Soall

A total of 55 surface soil samples and 11 subsurface soil samples have been collected
from the open area between the trench and the downgradient creek to characterize
and delineate the extent of constituents in soil resulting from the former disposal
activities at the BDDT. Due to the physical characteristics of the site (i.e., topography
and grass groundcover), this area is a natural depositional area for media (i.e., soil and
debris) that may have washed out of the trench prior to the site restoration activities.
The sampling results indicate that several PAHs are present in surface soils
downgradient of the trench. However, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and
indeno(1,2,3-cd)pyrene are the only PAHs that have been detected at concentrations
above residential and industrial RSLs (see SVOC and PAH analytical results presented
in historical sampling tables). The horizontal extent of the PAHs at concentrations
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above industrial and residential RSLs has been fully delineated as confirmed by the Trench

samples collected in 2004 and 2008, and are contained within area of approximately
0.4-acres. A site map depicting PAH detections in soil downgradient of the restored
trench is presented as Figure 5-4.

The subsurface soil samples confirmed that the PAHSs are confined to surface soil (0-1
ft bgs) throughout most of the open area between the former disposal area and the
downgradient creek. However, two soil borings completed immediately downgradient
of the former disposal area indicated that PAHS were present at concentrations above
residential RSLs at depths up to 4 ft bgs. Bedrock is present at approximately 5 ft bgs
throughout the BDDT area so the elevated PAH concentrations are not expected to go
any deeper. Based the findings of attempted monitoring well installation activities at
the BDDT in 2008, groundwater is not present in the bedrock formations at the BDDT
to at least a depth of 75 ft (see Section 2.2.6).

Although two pesticides and four herbicides were detected in one surface soil sample
collected immediately downgradient of the disposal trench (DTSB46), the herbicide
MCPP was the only constituent detected in this sample at a concentration above a
residential RSL.

Inorganics were detected in both surface and subsurface soil samples from the BDDT
area. While the detected concentrations of several of these inorganics were higher
than applicable residential and or industrial RSLs, the detected concentrations were
typically below the background concentrations presented in the facility-wide
background study. The only exceptions were cobalt, iron, and manganese. These
constituents were each detected in one sample at concentrations above background
and applicable RSLs. Cobalt and manganese were detected at concentrations above
the industrial RSL and established background levels at 1998 sample location DTSS2
and iron was detected at a concentration above the residential RSL and established
background levels at 1998 sample location DTSS3. Both the DTSS2 and DTSS3
sample locations were in the open area downgradient of the trench. Cobalt, iron, and
manganese were not detected at elevated concentrations in the former disposal
trench; therefore, it is likely that these isolated detections were either laboratory
anomalies or the metals are naturally occurring at higher concentrations in this area.

Explosives and PCBs have not been detected in any of the soil samples collected at
the BDDT.
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A figure depicting non-PAH constituent detections at the BDDT is presented in Figure Trench

5-5.
5.5.2 Sediment

Sediment sampling events were conducted in 1998, 2002, and 2008 within the
unnamed creek downgradient of the BDDT to evaluate whether creek sediments have
been affected by ongoing releases from the site. A total of seventeen sediment
samples have been collected during these investigations. A site map depicting the
constituents detected in sediment samples at the site is presented in Figure 5-6.

A total of 17 different PAH constituents have been detected in sediment samples from
the unnamed creek. The majority of the detections occurred during the June 2002
sampling event, which was conducted approximately 4 years following the completion
of the site restoration activities. During the 2002 event, PAHs were detected at varying
concentrations in six separate sediment samples; including two samples collected
upgradient of the BDDT (DTSD08 and DTSD09). However, only two samples during
the 2002 investigation (DTSD5 and DTSD10 — both of which are located downstream
of the BDDT) contained benzo(a)pyrene at concentrations above industrial RSLs. No
other PAHs were detected at concentrations above industrial RSLs. Although, DTSD5
and DTSD10 did contain benzo(a)anthracene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene at concentrations higher than
residential RSLs.

During the 2008 sampling event no PAHs were detected at concentrations above
industrial RSLs. Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and
dibenzo(a,h)anthracene were detected at concentrations above the residential RSL in
the sample collected furthest downstream from the BDDT (BDDT-SE004). The two
samples collected closest to the BDDT (BDDT-SE001 and BDDT-SE002) did not have
any PAH detections. These results appear to indicate the PAH concentrations in the
stream sediments may be attenuating over time or are currently a result of runoff from
the perimeter road affecting the results at the most downgradient sample.

The stream sediment samples have been found to contain several inorganics at
concentrations similar to those observed in soil samples from the BDDT and those
reported in the Facility-Wide Background Study. The only inorganics that have been
detected at concentrations above established background soil levels and applicable
RSLs are iron and manganese; these detections both occurred in one sample in 1998
(DTSDO04). As neither of these constituents were detected above applicable screening
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criteria in soil from the BDDT, the detections in sediment are believed to be naturally Trench

occurring.

No explosives, herbicides, or PCBs were detected during the course of sediment
sampling.

5.5.3 Surface Water

A total of 17 surface water samples have been collected from the unnamed stream
downgradient of the BDDT during the course of environmental investigation at this site.
The surface water samples were collected in conjunction with (i.e., co-located with) the
sediment samples to aid in determining if surface water quality was being influenced by
the sediments, or vice versa. A site map depicting constituents detected in surface
water samples is presented in Figure 5-7.

Despite the PAH detections in surface soil and sediment at the BDDT, PAHsS/SVOCs
have rarely been detected in surface water in the unnamed creek. During the 2002
sampling event 2-methylnapthalene, naphthalene, acenaphthene, acenaphthylene,
and fluorene were detected at low concentrations within several samples. The
detected concentrations were several orders of magnitude below applicable tap water
RSLs, and laboratory data validation indicated that many of these constituents were
also detected in a laboratory blank samples. No PAHs were detected in surface water
samples collected in 2008 which indicates that the PAHs detected in site soils and
sediments are not having any adverse effects to surface water.

The pesticide dieldrin was detected in two samples during the 2002 investigation
(DTSWO05 and DTSWO07) at concentrations above the tap water RSL. Dieldrin was
also detected in the sediment samples at these locations; albeit at concentrations
below applicable residential RSL. Dieldrin was not detected in soil at the BDDT,
therefore, it is likely that the detection in surface water is not site related. It should also
be noted that during the 2002 sampling event, dieldrin was detected at a concentration
above the tap water RSL in several samples collected from the unnamed stream far
upstream of the BDDT; including one sample that was collected before the stream
flows onto the RFAAP-NRU facility (WBGSW 14 — see Table 9-12). This further
indicates that the dieldrin detection is likely due to an off-site source.

Several inorganics have been detected in all surface water samples collected both

upstream and downstream of the unnamed creek’s confluence with the BDDT. With
the exception of thallium, which was detected in three samples during 1998
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[DTSW2(7/17/98), DTSW2(8/17/98), and DTSW4(8/17/98], the detected inorganics Trench

concentrations have been below applicable tap water RSLs. Thallium was not
detected in any of the six surface water samples collected during the 2002 sampling
event and thallium has not been detected at concentrations above established
background concentrations in soil or sediment at the site. Therefore, the 1998
detections do not appear to be site related.

No PCBs, herbicides, explosives, or perchlorate were detected during the course of
surface water sampling.

5.6 Risk Assessment Datasets

Data generated from the site characterization activities were used in the risk
assessment. Risk assessment datasets for soil, sediment, and surface water for the
BDDT were prepared then summarized and statistically analyzed. Risk assessment
datasets summaries highlighting: the number of detects, number of samples, FOD,
minimum and maximum detected concentrations, minimum and maximum detection
limits, and EPC are presented in Tables 5-14 through 5-18.

Previous site restoration activities mitigated the source area and potential exposure
pathways along the portion of the trench that is now covered by a geotextile liner and
riprap. Although the soils in the riprap covered portion of the BDDT are not currently
accessible for either human or wildlife exposures, the data from these locations were
included in the soil dataset to evaluate potential risks if the rip rap was to be removed
in the future so that the soils under it would become accessible. Because the source
of COPCs in the rip rap covered portion of the site differed from the source in the
remainder of the BDDT, an additional analysis was also conducted to determine if
potential risks would differ if the soils in that portion of the BDDT were to become
accessible in the future and future activities were focused on that area.

5.7 Human Health Risk Assessment
The purpose of this risk assessment is to evaluate the potential current and future risks
and hazards to human health associated with constituents detected in soil, sediment

and surface water samples collected at the BDDT. The risk assessment approach
follows the Radford Army Ammunition Plant Final Master Work Plan (URS 2003).
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5.7.1 Selection of Constituents of Potential Concern Trench

This section discusses the selection of COPCs for the HHRA for each medium at the
BDDT.

5.7.1.1 Surface Soll

Surface soil COPCs were selected by comparing the analytical data with USEPA

(2009a) RSLs for residential soil. Table 5-19 presents the selection of surface soil

COPC:s for the human health risk assessment. The COPCs for surface soil are:
SVOCs/PAHSs: carbazole, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,

dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and naphthalene.

Herbicides: MCPP

Inorganics: cobalt, iron, and manganese
5.7.1.2 Combined Surface and Subsurface Soil
Combined surface and subsurface soil COPCs were selected by comparing the
analytical data with USEPA (2009a) RSLs for residential soil. Table 5-20 presents the
selection of the combined surface and subsurface soil COPCs for the human health
risk assessment. As summarized in Table 5-20, 13 constituents were identified as
COPCs in combined surface and subsurface soil. These constituents include:
SVOCs/PAHSs: carbazole, dibenzofuran, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and naphthalene.

Herbicides: MCPP

Inorganics: cobalt, iron, and manganese
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5.7.1.3 Sediment Trench

Sediment COPCs were selected by comparing the analytical data with USEPA (2009a)
RSLs for residential soil. Table 5-21 presents the selection of sediment COPCs for the
human health risk assessment. As summarized in Table 5-21, the following 12
constituents were identified as COPCs in sediment:

SVOCs/PAHSs: benzo[a]anthracene, benzo[a]pyrene, benzol[b]fluoranthene,
dibenzo[a,h]anthracene, and indeno[1,2,3-cd]pyrene.

Inorganics: aluminum, arsenic, cobalt, iron, manganese, thallium, and
vanadium.

5.7.1.4 Surface Water

Surface water COPCs were selected by comparing the analytical data with USEPA
(2009a) RSLs for tap water. Table 5-22 presents the selection of surface water COPCs
for the human health risk assessment. As summarized in Table 5-22, four constituents
were identified as COPCs in surface water:

VOCs: bromodichloromethane and chloroform

Pesticides: dieldrin

Inorganics: thallium
5.7.2 Human Health Risk Characterization
Methods used to calculate the excess lifetime cancer risks and non-cancer hazards are
described in Appendix A. Tables presented in the constituent and pathway-specific
risk calculations for each of the receptors at the BDDT are presented in Appendix A.
The results of the risk calculations are summarized below. The excess lifetime cancer
risks and non-cancer hazards for each potentially exposed receptor included in the risk

assessment for the BDDT are presented in Appendix A and are summarized in the
tables and subsections below.
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5.7.2.1 Site Worker Trench

A current or future site worker could be present at the BDDT area, and could be
exposed to surface soil, sediment, surface water, or combined surface and subsurface
soil via vapor migration to indoor air. The ELCR and non-cancer hazard index for site
worker exposure to each medium at the entire BDDT are presented in Appendix A
(Tables A-HHRA-6 through A-HHRA-9), and are summarized in Table 5-24. The
ELCR and non-cancer hazard index for site worker exposure to each medium at the rip
rap portion only are presented in Appendix A (Tables A-HHRA-20 through A-HHRA-
21), and are summarized in Table 5-24a. The following ELCRs and non-cancer
hazard indices have been calculated:

Summary of Calculated ELCRs for the Site Worker Exposure Scenarios for Entire BDDT and Rip Rap

Portion Only
ELCR for
ELCR at Rip Rap
Site Worker BDDT Portion
Surface Soil - Direct Contact 5E-05 2E-05
Combined Surface and Subsurface Soil - Vapor Migration to Indoor Air NA NA
Sediment — Wading 1E-05 NA
Surface Water — Wading 4E-07 NA
TOTAL SITE RISKS (Site Worker): 7E-05 2E-05

*See Appendix A for individual tables.

Summary of Calculated Hls for the Site Worker Exposure Scenarios for Entire BDDT and Rip Rap

Portion Only
HI for Rip
HI at Rap
Site Worker BDDT Portion

Surface Soil - Direct Contact 0.5 0.1
Combined Surface and Subsurface Soil - Vapor Migration to Indoor Air 0.04 0.1
Sediment — Wading 0.02 NA
Surface Water — Wading 0.04 NA
TOTAL SITE RISKS (Site Worker): 0.6 0.3

*See Appendix A for individual tables.

The total cumulative ELCR for site workers exposed to surface soil, sediment, surface
water, and air at the entire BDDT is 7 10 and 2 x 10” for the rip rap portion only
both of which are within the USEPA target risk range of 1~ 10°to 1~ 10™. The total
cumulative HI for site workers is 0.6 for the entire BDDT and 0.3 for the rip rap portion
only, both of which are less than the benchmark of 1.
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5.7.2.2 Hypothetical Future Construction Worker Trench

A hypothetical future construction worker could be present at the BDDT area, and
could be exposed to combined surface and subsurface soil. The ELCR and non-
cancer hazard index for hypothetical future construction worker exposure to soil are
summarized below.

Summary of Calculated ELCRs for the Construction Worker Exposure Scenario for Entire BDDT and

Rip Rap Portion Only

ELCR for

ELCR at Rip Rap

Construction Worker BDDT Portion
Combined Surface and Subsurface Soil — Direct Contact 2E-06 2E-06
TOTAL SITE RISKS (Construction Worker): 2E-06 2E-06

*See Appendix A for individual tables.

Summary of Calculated Hls for the Construction Worker Exposure Scenario for Entire BDDT and Rip

Rap Portion Only

HI for Rip
HI at Rap
Construction Worker BDDT Portion
Combined Surface and Subsurface Soil — Direct Contact 1 0.4
TOTAL SITE RISKS (Construction Worker): 1 0.4

*See Appendix A for individual tables.

The total cumulative ELCR for hypothetical future construction workers exposed to
combined surface and subsurface soil at the entire BDDT or for the rip rap portion only
was 2~ 10, which is within the USEPA target risk range of 1~ 10°to 1~ 10™ The
total cumulative HI for hypothetical future construction workers is 1 for the entire BDDT
which is equivalent to the benchmark of 1. When the HI is segregated into target site
and critical effects, all hazards are less than the benchmark. For the rip rap portion
only, the HI for hypothetical future construction workers is 0.4, which is less than the
benchmark.

5.7.2.3 Hypothetical Future Residents

A hypothetical future adult or child resident could be present at the BDDT area, and
could be exposed to combined surface and subsurface soil, sediment, surface water or
combined surface and subsurface soil via vapor migration to indoor air. The ELCR and
non-cancer hazard index for hypothetical future adult or child resident exposure to
each medium are summarized below.
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Summary of Calculated ELCRs for Hypothetical Future Residential Exposures for Entire BDDT and

Rip Rap Portion Only.

ELCR for
ELCR at Rip Rap
Hypothetical Future Resident BDDT Portion
Combined Surface and Subsurface Soil - Direct Contact 4E-04 3E-04
Combined Surface and Subsurface Soil - Vapor Migration to Indoor Air NA NA
Sediment — Wading 5E-05 NA
Surface Water — Wading 2E-07 NA
TOTAL SITE RISKS (Resident): 4E-04 3E-04

*See Appendix A for individual tables.

Summary of Calculated Hls for Hypothetical Future Residential Exposures for Entire BDDT and Rip

Rap Portion Only.

HI for Rip
HI at Rap
Hypothetical Future Adult Resident BDDT Portion
Combined Surface and Subsurface Soil - Direct Contact 0.5 0.2
Combined Surface and Subsurface Soil - Vapor Migration to Indoor Air 0.06 0.2
Sediment — Wading 0.04 NA
Surface Water — Wading 0.01 NA
TOTAL SITE RISKS (Adult Resident): 0.6 0.4
Hypothetical Future Child Resident
Combined Surface and Subsurface Soil - Direct Contact 4 2
Combined Surface and Subsurface Soil - Vapor Migration to Indoor Air 0.06 0.2
Sediment — Wading 0.3 NA
Surface Water - Wading 0.04 NA
TOTAL SITE RISKS (Child Resident): 5 2

*See Appendix A for individual tables.

The total cumulative ELCR for hypothetical future residents exposed to combined

surface and subsurface soil, sediment, surface water, and air for the entire BDDT is 4~
10, which is above the USEPA target risk range of 1~ 10°to 1~ 10™. For the rip rap

portion only, the ELCR for hypothetical future residents was 3 x 10", which is also
above the target risk range. The total cumulative HI for hypothetical future adult

residents is 0.6 for the entire BDDT and 0.4 for the rip rap portion only, which are both

less than the benchmark of 1.

The total cumulative HI for hypothetical future child residents is 5 for the entire BDDT
and 2 for the rip rap portion only, both of which are greater than the benchmark of 1.

When the HI for the entire BDDT is segregated into target site and critical effects,

hazards were only greater than the benchmark of 1 in the skin due to the presence of

cobalt. In the rip rap area, hazards segregated by target organ are all less than 1.
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5.7.3 Human Health Risk Summary

Tables 5-24 and 5-24a summarize the calculated cancer risks and non-cancer hazards
for the site worker, construction worker, and residential exposure scenarios for the
entire BDDT site and the rip rap covered portion only, respectively. As shown in the
table above, the total ELCR values for all surface soil, combined surface and
subsurface soil, sediment, and surface water exposures for the site worker and

construction worker scenarios are below or within the generally acceptable range of 10°

®to 10™ for cancer risk. However, the total ELCRs for the future hypothetical resident
exposed to surface and subsurface soil at the BDDT site as a whole, and within the rip
rap covered portions of the site only, were both above the acceptable range of 10°to
10" for cancer risk. The driver for the elevated ELCRs in both cases was
benzo(a)pyrene.

The total HI values for all surface soil, combined surface and subsurface soil,
sediment, and surface water exposures for each exposure scenario are below or equal
to the benchmark of 1 for non-cancer hazard, with the exception of hypothetical future
child residential exposures to combined surface and subsurface soil. When the His
are segregated into target site and critical effects, hazards were only greater than the
benchmark of 1 in the skin for hypothetical future child resident exposure to the entire
BDDT only. Cobalt is the constituent exceeding the benchmark in all of these exposure
scenarios. The cobalt risks are being driven by a single sample from the area
downgradient of the trench that had a concentration above established background
levels. All other cobalt detections at the site were within background levels.

The results of the risk assessment for the BDDT indicate that industrial redevelopment
of the entire area would not result in risks or hazards outside the regulatory
benchmarks. However, the presence of benzo(a)pyrene in surface soil at the site, and
within the rip rap covered portion of the site only, resulted in slightly elevated cancer
risks under residential land use scenarios. Therefore, the site is not suitable for
residential development in its current state. The maximum detected concentration of
cobalt at the site also resulted in slightly elevated non-cancer hazards for child
residents. All of the other detections of cobalt at the BDDT were within the background
range and there is no evidence that suggests cobalt was utilized or disposed of at the
BDDT. Therefore, the one elevated cobalt detection is likely the result of an isolated
natural anomaly.

New River Unit Remedial
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5.8 Ecological Risk Assessment Trench

The purpose of the ERA is to evaluate whether ecological receptors may be adversely
impacted by exposure to site-related constituents detected in surface soil, sediment,
and surface water at the BDDT. The ERA approach is based on the Master Work Plan
(URS 2003) in compliance with CERCLA/SARA. The ERA was conducted in a manner
consistent with Virginia policy and USEPA guidance for ecological risk assessment
(USEPA 2001a; 2000b; 1997c¢). This ERA is intended to provide input for risk
management decision-making for the BDDT, while maintaining a conservative
approach protective of wildlife populations and communities. In accordance with
USEPA guidance, the ERA for the BDDT commenced with a SLERA and then
concluded with a BERA (USEPA 1997c).

This section summarizes the occurrence of constituents in each medium and identifies
COPECs at the BDDT for the ERA; identifies the potential ecological exposure
scenarios relevant to the BDDT; and presents the estimated ecological risks
associated with the identified COPECs and the relevant ecological exposure scenarios
at the BDDT. Methodologies for data summary and selection of COPECS, exposure
assessment, and toxicity assessment for the ERA were presented in Section 2.4.

5.8.1 Selection of Constituents of Potential Ecological Concern

This section discusses the selection of COPECs for each medium. HQs greater than 1
indicate that further evaluation may be warranted. Therefore, the constituents with
HQs greater than 1 are carried forward as COPECs into the BERA.

5.8.1.1 Surface Soil

Surface soil COPECs were selected by comparing the analytical data with ecological
screening levels (ESLs) from the following sources in order of priority: USEPA (2005b)
EcoSSLs, USEPA (2003e) Region 5 Ecological Screening Levels, and ORNL values
for soil (Efroymson et al. 1997a,b). Table 5-25 presents the selection of surface soil
COPEC:s for the ecological risk assessment. As summarized in Table 5-25, a total of
30 constituents were identified as COPECs in surface soil as follows:

SVOCs: carbazole and dibenzofuran

PAHSs: 2-methylnaphthalene, acenaphthylene, acenaphthene, anthracene,
benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene
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benzo(k)fluoranthene, dibenzo(a,h)anthracene, fluorene, indeno(1,2,3-cd)pyrene, Trench

benzo(a)pyrene, chrysene, naphthalene, fluoranthene, phenanthrene, and
pyrenelnorganics: cobalt, copper, iron, manganese, selenium, and lead

Herbicides: dalapon, dicamba, and MCPP
Pesticides: 2,4-D and methoxychlor
5.8.1.2 Sediment

Sediment COPECs were selected by comparing the analytical data with ESLs from the
following sources in order of priority: USEPA (2008d) Region 3 Sediment Screening
Levels; ORNL values (Jones et al. 1997); and USEPA (2003a) Region 5 Ecological
Screening Levels for sediment. Table 5-26 presents the selection of sediment
COPEC:s for the ecological risk assessment. As summarized in Table 5-26, a total of
37 constituents were identified as COPECs in sediment as follows:

VOCs: acetone and carbon disulfide.

PAHs: 2-methylnaphthalene; acenaphthylene, acenaphthene; anthracene;
benzo(a)anthracene; benzo(a)pyrene; benzo(b)fluoranthene;
benzo(g,h,i)perylene; benzo(k)fluoranthene; chrysene;
dibenzo(a,h)anthracene; fluoranthene; fluorene; indeno(1,2,3-cd)pyrene;
phenanthrene; and pyrene.

Inorganics: arsenic, barium, beryllium, chromium, copper, iron, lead,
manganese, nickel, thallium, vanadium, and zinc.

5.8.1.3 Surface Water

Surface water COPECs were selected by comparing the analytical data with ESLs
from the following sources in order of priority: USEPA (2008d) Region 3 Surface Water
Screening Levels; ORNL values (Suter and Tsao 1996); USEPA (2003a) Region 5
Ecological Screening Levels; and USEPA (2008e) Ambient Water Quality Criteria for
surface water. Table 5-27 presents the selection of surface water COPECs for the
ecological risk assessment. Surface water COPECs are:

VOCs: Chloroform and bromodichloromethane
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Pesticides: 4,4’-DDT, dieldrin Trench

PAHSs: acenaphthene, acenaphthylene, fluorene

Inorganics: aluminum, barium, copper, iron; lead, nickel, silver, thallium, and
zinc

5.8.2 Summary of Selected Constituents of Potential Ecological Concern

A total of 30 constituents were selected as COPECs in surface soil, 37constituents
were selected as COPECs in sediment, and 16 constituents were selected as
COPEC:s in surface water because the HQs were greater than 1, the chemical was
bioaccumulative or an HQ could not be calculated because an ESL was not available.

5.8.3 Refinement of Risk Calculations for Direct Contact Constituents of Potential Ecological
Concern

The list of COPECs identified in the BERA was reevaluated by calculating refined HQs.
The refined HQs were calculated for the COPECs identified in the SLERA using
refined EPCs. Constituents identified as COPECS in the BERA that were
bioaccumulative were carried forward into food chain models. The results of the
recalculation of the HQs for the BDDT are summarized in the subsections below.

5.8.3.1 Surface Soil

Thirty COPECs in surface soil were carried forward into the BERA. When refined
EPCs were compared with the ESLs, only eight constituents [benzo(a)anthracene;
benzo(a)pyrene; chrysene; naphthalene; cobalt; copper; manganese, and lead] had a
refined HQ greater than 1. In addition, ESLs were not available for six other
constituents (carbazole; dibenzofuran; dalapon; dicamba; MCPP; and iron). The
BERA results for surface soil COPECs at the BDDT are presented in Table 5-28.

Of the thirty COPECSs evaluated, twenty were considered bioaccumulative and were
evaluated in the terrestrial food chain model presented in Section 5.8.4.1.
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5.8.3.2 Sediment Trench

A total of thirty-seven COPECs in sediment were carried forward into the BERA. When
refined EPCs were compared with the ESLs, a total of 15 constituents [acetone;
carbon disulfide; 2-methylnaphthlene; acenaphthene; anthracene;
benzo(a)anthracene; benzo(a)pyrene; chrysene; dibenzo(a,h)anthracene;
fluoranthene; indeno(1,2,3-cd)pyrene; phenanthrene; pyrene; iron; and manganese]
had a refined HQ greater than 1. In addition, ESLs were not available for four other
constituents (barium, beryllium, thallium, and vanadium). The BERA results for
sediment COPECs at the BDDT are presented in Table 5-29.

Of the COPECs evaluated, twenty-seven were identified as bioaccumulative and
evaluated in the aquatic food chain model presented in Section 5.8.4.2.

5.8.3.3 Surface Water

Sixteen COPEC:s in surface water were carried forward into the BERA. When refined
EPCs were compared with the ESLS, only five constituents (4,4’-DDT; aluminum;
barium; copper; and thallium) had a refined HQ greater than 1. In addition, an ESL
was not available for bromodichloromethane. The BERA results for surface water
COPECs at the BDDT are presented in Table 5-30.

Of the COPECs evaluated, eight were also identified as bioaccumulative and were
evaluated in the aquatic food chain model (Section 5.8.4.2).

5.8.4 Refinement of Assessment and Measurement Endpoints for Bioaccumulative COPECs

Food chain modeling was conducted at the BDDT in order to evaluate the potential
ecological effects of the bioaccumulative COPECs in soil, sediment, and surface water
on the receptors identified in Appendix A. COPECs identified in soil were evaluated in
the terrestrial food chain, and COPECs identified in sediment and surface water were
evaluated in the aquatic food chain. The results for both the maximum and refined
scenarios of these models are presented in Appendix A.

5.8.4.1 Terrestrial Food chain Model
As summarized in Table 5-31, the refined scenario LOAEL and NOAEL HQs for both

the short-tailed shrew and the American robin were less than or equal to 1 for most
COPECs. A few PAHs have NOAEL HQs above 1, however, with the exception of
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dibenzo(a,h)anthracene none has a LOAEL HQ above 1 or a NOAEL HQ above 10. Trench

The TRYV for dibenzo(a,h)anthracene was conservatively extrapolated from acute
toxicity values so the risks presented are likely to overestimate the actual risks. These
results indicate that individual shrews and robins (or other insectivorous mammals and
birds) exposed to these COPECSs are not expected to experience adverse effects.

Based on the overall analysis of terrestrial food chain modeling HQs, adverse effects
are not expected for wildlife exposed to bioaccumulative COPECS in soil at the BDDT.

5.8.4.2 Aquatic Food chain Model

As summarized in Table 5-32, the refined scenario LOAEL and NOAEL HQs for both
the mink and the great blue heron were less than or equal to 1 for all COPECs
identified in sediment and/or surface water with the exception of arsenic which had a
slight exceedance of the NOAEL HQ for mink.. These results indicate that mink and
herons (or other piscivorous mammals and birds) exposed to these COPECs are not
expected to experience adverse effects.

Based on the overall analysis of aquatic food chain modeling HQs, adverse effects are
not expected for wildlife exposed to bioaccumulative COPECs in sediment and/or
surface water at the BDDT.

5.8.5 Ecological Risk Summary

Screening-level and baseline risk assessments were completed for the BDDT. After
the SLERA, 30 constituents were selected as COPECSs in surface soil, 37constituents
were selected as COPECSs in sediment, and 16 constituents were selected as
COPEC:s in surface water because the HQs were greater than 1, the chemical was
considered bioaccumulative, or an HQ could not be calculated because an ESL was
not available. After the BERA, 14 constituents in surface soil, 19 constituents in
sediment, and six constituents in surface water were retained because the HQs were
greater than 1 or an HQ could not be calculated because an ESL was not available. In
addition, food chain modeling was evaluated for all those constituents identified as
bioaccumulative.

Tables 5-31 and 5-32 summarize the constituents in surface soil, sediment, and
surface water carried through the BERA and evaluated in the terrestrial and/or aquatic
food chain models. As shown in these tables, the majority of constituents evaluated in
the terrestrial and aquatic food chain refined scenarios had LOAEL and NOAEL HQs
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less than or equal to 1. Those that exceeded 1 were below 10 with the exception of the  Trench

NOAEL HQ associated with dibenzo(a,h)anthracene exposures to shrew. However, as
noted previously, that chemical was detected in less than half of the samples analyzed,
and the TRVs evaluated were conservatively extrapolated from acute studies, so the
risks are likely overestimated. Based on the overall analysis of the ERA for the BDDT,
the results indicate that adverse effects are not expected for wildlife at the site.

As discussed in Section 5.1, previous site restoration activities mitigated the source
area and potential exposure pathways along the trench. Because the soils in the
riprap covered portion of the BDDT were not included in the soil dataset for the ERA,
the potential impact of this approach was evaluated by calculating the risks associated
with the rip-rap soils, as detailed in Appendix A. Based on the results of that
assessment, risks associated with the rip-rap soils are less than or very similar to those
associated with the rest of BDDT.

5.9 BDDT Summary and Conclusions

The BDDT was formerly an ephemeral unlined natural drainage swale that channeled
surface water runoff from the surrounding area towards the unnamed creek which
passes through the southwestern portion of the RFAAP-NRU. An approximately 600-ft
long section of the drainage swale was utilized for the disposal of miscellaneous
building debris derived from the dismantling of various structures at the RFAAP-NRU.
The building debris consisted of concrete, wood, and rusted and broken drums of a
black, tarry substance believed to be roofing tar. Samples collected from the trench
indicated that PAHs were present in soils underlying the debris at concentrations
above applicable screening levels. Site restoration activities were performed at the
BDDT in 1998 as part of a remedial investigation that included the removal of all
building debris and any visibly stained soil from the trench. The excavated material
was replaced with clean fill and the trench was lined with a geotextile fabric and filled
with riprap to minimize the potential for erosion. The site restoration activities mitigated
the source area and potential exposure pathways along the trench; therefore,
subsequent investigations focused on soil, sediments, and surface water,
downgradient of the trench.

Sampling activities performed at the BDDT between 1998 and 2008 focused on the
areas downslope of the trench that may have been affected by the transport of
constituents prior to the site restoration activities. These areas included an open area
between two hills at the downgradient reach of the trench and an unnamed stream
located further downslope. Based on the physical characteristics of the site, the
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stream and the open area downgradient of the disposal area would have been natural Trench

depositional areas for media (i.e., soil and debris particles) that may have washed out
of the trench prior to the site restoration activities. The open area downgradient of the
trench is heavily vegetated with tall grasses and has a gentle slope towards the
downgradient stream. Bedrock is present at approximately 5 ft bgs throughout the
BDDT Analyte classes included during the various phases of investigation at the
BDDT have included VOCs, SVOCs, PAHs, PCBs, pesticides, herbicides, explosives,
and inorganics.

A total of 55 surface soil samples and 11 subsurface soil samples were collected from
the open area between the trench and the downgradient creek to characterize and
delineate the extent of constituents in soil resulting from the former disposal activities at
the BDDT. The sampling results indicated that several PAHs were present in surface
soils (i.e., 0 to 1 ft bgs). The detected concentrations of benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were present at concentrations
above initial screening levels. Other constituents detected at concentrations above
initial screening levels included the herbicide MCPP; and the metals cobalt, iron, and
manganese. Cobalt, iron, manganese, and MCPP were each only detected in one
surface soil sample at concentrations above the applicable screening criteria. No
other constituents were detected at concentrations above the initial screening levels.

Soils: The delineation of the PAHs was completed during the 2008 sampling
event which defined the outer edges of the PAH detections in surface soil. PAHs
were detected at concentrations above initial screening levels in 34 of the 55
surface soil samples and in 6 subsurface soil samples. The 2008 sampling
event also confirmed that the subsurface PAH detections are confined to a small
area immediately downgradient of the end of the formal disposal area and only
extend to a depth of approximately 4 ft bgs. PAH detections are not expected to
extend any deeper due to the presence of shallow bedrock throughout the
BDDT area.

Sediments: A total of 17 sediment and surface water samples were collected
from the unnamed stream downslope of the BDDT area during environmental
investigations conducted in 1998, 2002, and 2008. The sediment samples
indicated that the PAHs benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cdpyrene)
were present at concentrations above applicable screening criteria in two
samples collected downstream of the BDDT in 2002. PAH concentrations
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decreased in the samples collected during 2008, with only the furthest Trench

downstream sample (BDDT-SD4) containing PAHs at concentrations above
applicable screening levels. These results appear to indicate that the residual
PAHSs present in the surface soils within the open area downslope of the BDDT
are not resulting in continued releases of PAHSs to the stream. The only other
constituents detected in sediment at concentrations above applicable screening
levels were iron and manganese, which were only detected at concentrations
above screening criteria in one sample DTSD3 in 1998.

Surface Water: The surface water data from the un-named stream have
indicated that no PAHs have been detected at concentrations above tap water
RSLs. The pesticide dieldrin was detected at a concentration above the tap
water RSL in two samples collected in 2002. The VOCs bromodichloromethane
and chloroform were detected above the tap water RSL in one sample in 1998.
The inorganic constituent thallium was also detected above the tap water RSL in
two samples collected in 1998 (thallium was not detected in any samples
collected in 2002). The isolated occurrences of these detections, and the fact
that dieldrin, bromodichloromethane, chloroform, and thallium were not identified
as COPCs for the BDDT soils indicate that the BDDT area is not resulting in
continued releases of these constituents. It should also be noted that during the
2002 sampling event, dieldrin was detected at a concentration above the tap
water RSL in several samples collected from the unnamed stream, far upstream
of the BDDT; including one sample that was collected before the stream flows
onto the RFAAP-NRU facility (WBGSW14 — see Table 9-12). This indicates that
the dieldrin detection is likely due to an off-site source.

An HHRA was conducted to evaluate exposure to COCPs in surface soil, combined
surface and subsurface soil, sediment, and surface water for site workers, construction
workers, hypothetical residents under both current and future land-use conditions.
The HHRA considered data collected from the entire BDDT site as well as a second
scenario that only included data collected from the rip rap covered portion of the site.
The calculated excess lifetime cancer risks and hazards were within the USEPA’s
target risk range of 1 x 10°to 1 x 10™, or less than or equal to the hazard index of
1,with the exception of the future residential scenario. The ELCR for the hypothetical
future resident exceeded 1 x 10™ primarily due to the presence of benzo(a)pyrene in
surface soils. The hazard index exceeded 1 for the hypothetical future resident due to
potential exposure to the maximum concentration of cobalt in subsurface soil.
However, it should be noted that with the exception of the single maximum detection of
cobalt, all other cobalt detections were within established backgroundd levels for the
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RFAAP facility. Therefore, it is likely that the isolated elevated cobalt detection is Trench

related to natural conditions rather than historical activities at the BDDT or would pose
a chronic heath hazard.

A SLERA and BERA were completed for the BDDT, to evaluate surface soil, sediment,
and surface water for ecological receptors, and food chain modeling was evaluated for
all those constituents identified as bioaccumulative. The results of the evaluation of the
SLERA and BERA for direct contact and the constituents evaluated in the terrestrial
and aquatic food chain models indicate that adverse effects are not expected for
wildlife at the BDDT.

Based on the results of the combined investigation activities completed at the BDDT
between 1997 and 2008, the extent of soils affected by the former disposal activities at
the site have been defined and delineated. The results from the 2008 sediment and
surface water sampling event indicate that the residual PAHs present in the surface
soils within the open area downslope of the BDDT are not resulting in continued
releases of PAHSs to the creek. The results of the HHRA and ERA indicate that
potential risks associated with the site are within generally acceptable ranges for
current and future industrial use of the site. However, elevated risks are present under
the hypothetical residential land use scenario due to the presence of benzo(a)pyrene in
soil under the rip rap covered portion of the site, as well as the downslope area. While
the maximum concentration of cobalt at the BDDT also contributed to an elevated HI
under the resident child exposure scenario, cobalt is not considered to be a real threat
for hypothetical future residents or a driver for remediation. Based upon the location of
the detection and the lack of cobalt in the ditch area, its presence is unlikely the result
of disposal activities at the site and is likely naturally occurring.

Due to the potential residential risk associated with the benzo(a)pyrene in surface soil
located downgradient of the trench and the soil located under the rip rap covered
portions of the trench, it is recommended that a FS be conducted to evaluate the
available CERCLA response actions for the site. The response action alternative
analysis will include an evaluation of potential actions to reduce risk to levels
acceptable for residential use of the property, as well as options for maintaining the
industrial use of the property.
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6. Bag Loading Area

6.1 Site Description and History

The BLA is located along the southwestern boundary of the RFAAP-NRU, to the south
of the RY (Figure 1-2). The BLA ran two smokeless powder bag loading lines from
1941-1943. The propelling charge that was loaded in the bags consisted of smokeless
powder and an igniter charge consisting of black powder. The bags loaded at the BLA
were used for artillery, cannon, and mortar projectiles. A total of ten buildings were
once located at the BLA. These buildings included those that were used for the
loading operations, storage buildings, shipping and receiving buildings, as well as a
changehouse/canteen. However, all process equipment, wooden roofs, and wooden
walls have been removed from all of the buildings, leaving only concrete slabs and
walls. The concrete slab floors in Buildings 404 through 413 (including the second
story floors of Buildings 404 and 407) were covered in a conductive flooring material
that contained various metals and asbestos. The BLA site layout depicting locations of
building and conductive flooring is presented as Figure 6-1. This conductive flooring
was used to prevent the build-up of static charges in areas where energetic materials
were handled. Removal of the walls and roofs of the buildings has exposed the
conductive flooring to weather, causing it to degrade and break away from the
underlying concrete. In some cases, the flooring has degraded into a red powder-like
material and washed onto the surrounding soils. The concrete walls of these buildings
were also painted with lead-based paint. Deterioration of the paint may have provided
a potential source of lead to the soils immediately surrounding the former building
areas. Buildings 414 through 416 were not utilized for handling the propellant materials
and did not contain conductive flooring or concrete walls, and thus are not considered
an environmental concern at BLA. Surface water at the BLA generally drains to the
unnamed stream located to the north of the BLA via overland flow and through series
of drainage ditches/culverts.

6.2 Physical Setting

Topography in the vicinity of the BLA buildings is generally flat. Vegetation is mostly
limited to grass and small shrubs. Surface water is drained through a series of
drainage ditches and culverts. Surface soil at the BLA consists of tan to dark brown
silty clay and clay. The BLA is located on a hilltop and the soil is typical of the Lowell
Silt Loam which forms from the weathering of limestone and interbedded shale. The
Lowell Silt Loam is found on the hills and ridges throughout the NRU.
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6.3 Conceptual Site Model

In accordance with the general CSM, presented in Section 3.5, potentially affected
media at this site would include surface soil, subsurface soil, sediment, and surface
water. Potential sources of adverse environmental effects at this site are historical
manufacturing operations, deteriorating conductive flooring material, deteriorating lead
based paint, and PCB containing electrical transformers that were formerly located at
the site. It is also possible that residual asbestos containing materials (i.e., pipe
insulation, mastic, joint compounds, etc.) are present in the BLA buildings that could be
released to the environment, or could have been released during historic building
demolition activities.

Surface soils in the areas surrounding the buildings with conductive flooring material
appear to have the greatest potential to exhibit effects from historical operations and
from the conductive flooring material. Surface soils located next to the buildings show
signs of staining as a result of deteriorated conductive flooring material washing off of
the building pads. Due to the composition of the flooring material, soils next to the
buildings are expected to exhibit elevated concentrations of metals and asbestos. Soll
sampling at the BLA has indicated that the COPCs at the site are generally confined to
surface soils. Therefore, contaminant infiltration into subsurface soils does not appear
to be a major pathway.

The majority of the BLA area is relatively flat, therefore erosion and/or migration of
surface soils is expected to be fairly minimal. However, during heavy rainfall events
surface water run-off has the potential to carry COPCs and affected soils to area
drainage ditches which eventually direct the surface water to the unnamed creek that
flows to the north of the BLA.

6.4 Environmental Investigations

The BLA was designated a Study Area for the RFAAP-NRU site due to the presence of
deteriorating conductive flooring in site buildings that are composed of various
inorganics and asbestos. In addition to the conductive flooring there were PCB-
containing transformers at the site. The presence of these materials at the site
warranted investigations of site media including soil surrounding building and former
transformer locations, as well as sediment from drainage ditches in the vicinity of these
locations. Environmental investigations at the BLA have been on-going since 1997
and have included:
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1997 — Preliminary Sampling by Dames and Moore, Inc.

1997 and 1998 — Independent Sampling by Gannett Fleming
2002 — Conductive Flooring Assessment by USACE

2002 — Remedial Investigation by Shaw

2005 — Asbestos and Lead Investigation by Shaw

2008 — Remedial Investigation by ARCADIS

2009 — Supplemental Remedial Investigation by ARCADIS

The goals and findings of each of these investigations are summarized in the following
sections. As discussed in Section 4.1, the constituent detections reported in these
sections are discussed in terms relative to their medium specific screening criteria (i.e.,
RSLs), where applicable.

6.4.1 Preliminary Sampling, Dames and Moore, 1997

An initial December 1997 soil sampling effort was conducted by Dames and Moore,
Inc. to provide an assessment of the lateral and vertical distribution of organic and
inorganic constituents in soil around Buildings 407 at the BLA, resulting from the
weathering of the conductive flooring. Three soil boring locations were positioned in a
line perpendicular to the building at distances of 12, 36, and 60 inches from the
building pad. Three samples were collected from depths of 0-1, 1-2, and 2-3 ft bgs at
the location 12 inches away from the sidewalk. For the sampling locations 36 and 60
inches away from the sidewalk, two samples were collected at depths of 0-1 and 1-2 ft
bgs. Sample identifications include the sample location code followed by the sample
depth in parentheses. The following samples were collected during this investigation:

Three surface soil samples (407712 (0-1), 407736 (0-1), and 407760 (0-1))
Four subsurface soil samples (407712 (1-2), 407712 (2-3), 407736 (1-2), and
407760 (1-2))

All soil samples were analyzed for TAL inorganics. The laboratory analytical results for
the soil samples are summarized in Table 6-1 and the sample locations are depicted in
Figure 6-2. The results indicated the following:

Inorganics. Several inorganic constituents were detected in the surface and
subsurface soil samples (see Table 6-1). With the exception of cobalt and aluminum,
all of the detected constituents were below applicable RSLs and/or the established
facility-wide background levels. Cobalt was detected in one subsurface soil sample
[407712 (2-3 ft bgs)] at a concentration above the industrial RSL and slightly above
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background levels. Cobalt was not detected in any of the other subsurface or surface

soil samples at concentrations above the established background level. Aluminum
was also detected in subsurface soil sample 407712 (2-3) at a concentration between
the residential soil and industrial soil RSLs and slightly above the established
background level.

6.4.2 Independent Sampling, Gannett Fleming, 1997 and 1998

The objective of the independent sampling was to further characterize soil at the BLA.
Initial investigation activities included the collection of one surface soil sample (SS-09)
from the north side of Building 405 and one sample of the conductive flooring (WS-01)
from Building 405. In 1998 two additional soil samples (SS-14 and TR-03E) were
collected from areas northeast and northwest of Building 405 and two additional
conductive flooring samples (WS-04 and WS-05) were collected. A total of three
surface soil samples were collected and analyzed as follows:

One surface soil sample for explosives and pesticides analysis (SS-09);

Three surface soil samples for PCBs and SVOCs analysis (SS-09, SS-14, and
TR-03E);

Two surface soil samples for VOCs and TAL inorganics analysis (SS-09 and
SS-14);

A total of three conductive flooring samples were collected and analyzed as follows:
One conductive flooring sample for VOCs, SVOCs, PCBs, and pesticides
analysis (WS-01);

Three conductive flooring samples for TAL inorganics analysis (WS-01, WS-04
and WS-05)
Two conductive flooring sample for asbestos analysis (WS-04 and WS-05)

The laboratory analytical results for soil and conductive flooring samples are

summarized in Table 6-2 and 6-3, respectively. The sample locations are depicted in

Figure 6-2.

6.4.2.1 Soil Sampling

The results of the soil sampling activities indicated the following:
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VOCs. One VOC (methylene chloride) was detected in two of the three soil samples

(see Table 6-2). However, the detected concentrations were several orders of
magnitude below applicable industrial and residential RSLs.

SVOCs. A total of 26 different SVOC constituents were detected in the surface soil
samples collected during this phase of investigation as indicated in Table 6-2.
However, benzo(a)pyrene at sample location SS-09 was the only constituent detected
at a concentration above an applicable industrial RSL. Six other SVOC analytes [i.e.,
benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene,
dibenzo(a,h)anthracene, dinitrotoluene mix, and indeno(1,2,3-cd)pyrene] were also
detected in sample SS-09 at concentrations above residential RSLs.
Benzo(a)pyrene was also detected in sample TR-03E at a concentration above the
residential RSL. SVOCs were not detected above industrial or residential soil RSLs
in any other soil samples.

PCBs. One PCB (Aroclor 1254) was detected in the soil samples (see Table 6-2).
Aroclor 1254 was detected above the industrial RSL in sample SS-09. PCBs were not
detected at concentrations above industrial or residential RSLs in any other soil
samples.

Pesticides. Five different pesticides (4,4'DDD, alpha-chlordane, Endosulfan I,
gamma-chlordane, and heptachlor epoxide) were detected in the soil sample collected
at sample location SS-09 (see Table 6-2). The detected concentrations were all below
applicable industrial and residential RSLs.

Explosives. One explosive constituent (2,4-dinitrotoluene) was detected at sample
location SS-09. The detected concentration was below the reported industrial and
residential soil RSL for 2,4-dinitrotoluene; however, the reported concentration was
above the residential RSL for dinitrotoluene mix.

Inorganics. Several inorganic constituents were detected in the soil samples (see
Table 6-2). However, copper and lead at sample location SS-09 were the only
constituents detected at concentrations above applicable industrial RSLs and
established background levels. Barium and zinc were also detected at sample location
SS-09 at concentrations above the residential RSL and established background levels.
No other inorganics were detected at concentrations above background and residential
RSLs.
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6.4.2.2 Conductive Flooring Samples

VOCs. Two VOCs (acetone and methylene chloride) were detected in flooring sample
WS-01 (see Table 6-3). The detected concentrations of both constituents were several
orders of magnitude below applicable industrial and residential soil RSLs.

SVOCs. Seventeen different SVOC constituents were detected in flooring sample WS-
01 (see Table 6-3 for complete list). Five of the SVOCs [Benzo(a)anthracene,
Benzo(a)pyrene, Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, and Indeno(1,2,3-
cd)pyrene] were detected at concentrations above industrial RSLs. One SVOC,
benzo(k)fluoranthene, was also detected at a concentration between the residential
and industrial soil RSLs. The other SVOCs were all detected at concentrations
below applicable industrial and residential RSLs.

PCBs. Aroclor 1254 was the only PCB detected in flooring sample WS-01 (see Table
6-3). The detected concentration of Aroclor 1254 (2.80 mg/kg) was above the
industrial RSL of 0.74 mg/kg.

Pesticides. A total of eight pesticides were detected in flooring sample WS-01 (see
Table 6-3). However, heptachlor epoxide was the only pesticide detected at a
concentration above the industrial soil RSL. No other pesticides were detected at
concentrations above respective industrial or residential soil RSLs.

Inorganics. Several inorganic constituents were detected in flooring samples WS-01,
WS-04 and WS-05 (see Table 6-3). Copper was detected in all three samples at
concentrations above industrial RSLs and established background levels. Barium,
lead and zinc were also detected in flooring sample WS-01 at concentrations above
background levels and residential RSLs; as was nickel in flooring sample WS-04.

Asbestos. Asbestos (Chrysotile) was detected in both conductive flooring samples
WS-04 and WS-05 at a concentration of 1.6 percent. Sample WS01 was not analyzed
for asbestos.

6.4.3 Conductive Flooring Assessment, USACE, 2002

The USACE completed a conductive flooring assessment in 2002 to further evaluate
the composition of the conductive flooring material at the IAA and the BLA. The results
of this investigation are summarized in the 2003 report entitled Site Screening Report
of Conductive Flooring at the Igniter Assembly Area and Bag Loading Area in the New
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River Unit (USACE, 2003). The sampling activities at the BLA included the collection

of flooring samples from three buildings (Buildings 405, 407 and 413).

Three conductive floor samples (one from each building) were collected from buildings
in the BLA to verify floor material composition and assess transport and mobility. A
small chunk of the red conductive flooring material was collected from the surface of
the building foundation. The flooring appeared as a dry, dull red colored material
containing white fibers. The samples were analyzed for TCL VOCs, TCL SVOCs,
PCBs, TCL pesticides, explosives, inorganics, and asbestos. The laboratory analytical
results are summarized in Table 6-4 and the sample locations are depicted in Figure 6-
2. The results indicated the following:

VOCs. Methylene chloride was the only VOC detected in the three flooring samples
(see Table 6-4). The detected concentrations were all below the residential soil RSL.

SVOCs. Two SVOCs [bis(2-Ethylhexyl)phthalate and Di-n-Butylphthalate] were
detected in all three conductive flooring samples (see Table 6-4). The detected
concentrations were all below residential soil RSLs.

PCBs. The PCB Aroclor 1254 was detected at concentrations below the residential
RSL in three conductive flooring samples (see Table 6-4). No other PCBs were
detected in any of the conductive flooring samples.

Pesticides. A total of four pesticides (4,4'DDE, 4,4-DDT, dieldrin, and endrin) were
detected in the flooring samples (see Table 6-4). The detected concentrations were all
below applicable industrial and residential soil RSLs.

Explosives. Explosives were not detected in any of the conductive flooring samples
(see Table 6-4).

Inorganics. Several inorganic constituents were detected in the conductive flooring
samples (see Table 6-4). Copper was detected at concentrations above both industrial
RSLs and established background concentrations in all three conductive flooring
samples (RFAAP-405, RFAAP-407, and RFAAP-413). No other inorganics were
detected at concentrations above industrial RSLs; however, cadmium and nickel were
detected at concentrations above residential RSLs and background levels at samples
RFAAP-413 and RFAAP-405, respectively.
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Asbestos. The asbestos constituent chrysotile was detected in all three conductive

flooring samples RFAAP-405, RFAAP-407, and RFAAP-413 at a concentration of 2
percent in each sample.

6.4.4 Remedial Investigation, Shaw 2002

The objective of the 2002 remedial investigation was to further characterize soil,
sediment, and surface water at the BLA. This section is intended to provide a brief
summary of the field activities conducted at the BLA by Shaw during the 2002 field
investigation. The following samples were collected during this investigation:

Eleven surface soil samples [BLASS01 (0-0.5) through BLASS11 (0-0.5)] were
collected from areas adjacent to BLA buildings containing conductive flooring.
Three additional soil borings (BLASBO01 through BLASBO03) were also
advanced in the vicinity of buildings with conductive flooring material to collect
both surface and subsurface soil samples.

Three soil samples (BLATRO1 through BLATRO03) were collected from three
former transformer locations.

Two sediment samples (BLASDO1 and BLASDO0?2), were collected from dry
stormwater drainage ditches that channel runoff from the BLA.

Two co-located sediment (BLASD04 and BLASDO05) and surface water
(BLASWO04 and BLASWO05) samples were collected from the unnamed creek
located to the north of the BLA buildings.

6.4.4.1 Soil Sampling

A total of 14 surface soil samples and three subsurface soil samples were collected
next to the BLA buildings during the 2002 investigation. All of the soil samples were
analyzed for TAL inorganics. Other analyte classes sampled for in this investigation
included VOCs, SVOCs, PAHs, PCBs, pesticides, herbicides, explosives, pH, and
grain size; however, not all analytes were included at every location. The laboratory
analytical results from this sampling event are summarized in Table 6-5 and the
sample locations are depicted in Figure 6-2. The results indicated the following:

VOCs. Six VOCs (3-octanone, acetone, carbon disulfide, d-Limonene,
tetrachloroethene, and toluene) were detected in a limited number of the soil samples
during the 2002 investigation (see Table 6-5). The detected concentrations were all
below applicable residential RSLs.
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SVOCs. A total of 25 SVOCs were detected in the soil samples collected during

Shaw's 2002 investigation. A complete breakdown of the detected constituents is
included in Table 6-5. The analytical results indicated that five of the SVOCs were
detected at concentrations above industrial soil RSLs, including:

Benzo(a)anthracene in two samples (BLASB02A and BLASBO03A);
Benzo(a)pyrene in eight samples (BLASB02A, BLASBO03A, BLASSO05,
BLASSO06, BLASS07, BLASS09, BLASS10, and BLASS11);

Benzo(b)fluoranthene in three samples (BLASBO02A, BLASBO03A, and

BLASSO07);
Dibenzo(a,h)anthracene in two samples (BLASB02A and BLASB03A); and
Indeno(1,2,3-cd)pyrene in two samples (BLASB02A and BLASBO03A).

Several SVOCs, including benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene,
indeno(1,2,3-cd)pyrene, 2,4-dinitrotoluene, and 2,6-dinitrotoluene were also detected
in at least one soil sample at concentrations above applicable residential soil RSLs.

PAHSs. A total of 17 PAHs were detected in the samples analyzed for PAHs (see Table
6-5). The analytical results indicated that no constituents were present at
concentrations above industrial RSLs. Benzo(a)pyrene was detected at concentrations
above the residential RSL in three surface soil samples (BLASB01, BLASSO01, and
BLASSO02). No other PAHs were detected at concentrations above residential RSLs in
any of the surface or subsurface soil samples.

PCBs. Aroclor 1254 was the only PCB detected in soil during the 2002 investigation
(see Table 6-5). Aroclor 1254 was detected above the industrial RSL in one of the
surface soil samples (BLASS01) located next to Building 405 and in one of the former
transformer sample locations (BLATR02). PCBs were not detected at concentrations
above industrial or residential RSLs in any other surface or subsurface soil samples
during this phase of the investigation.

Pesticides. 4,4-DDD and methoxychlor were the only pesticides detected in solil
during this phase of investigation. Both constituents were only detected in individual
samples and the reported concentrations were below applicable industrial and
residential RSLs (See Table 6-5).

Herbicides. No herbicides were detected in any of the soil samples collected during
this phase of investigation.
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Explosives. A total of nine different explosive constituents were detected in a limited

number of surface soil samples collected adjacent to BLA buildings. The detected
constituents and concentrations are outlined in Table 6-5. The concentrations of all of
the detected constituents were below applicable residential and industrial RSLs;
however, the cumulative concentration of 2,4-dinitrotoluene and 2,6-dinitrotoluene at
sample location BLASS03 was above the industrial RSL for dinitrotoluene mix. These
two constituents were also detected at sample location BLASS03 via the explosives
laboratory analysis.

Inorganics. Several inorganic constituents were detected in all of the surface and
subsurface soil samples collected during this phase of the investigation (see Table 6-
5). Four inorganics were detected at concentrations above both industrial RSLs and
established background concentrations in soil samples, including:

Cobalt in one sample (BLASS11);

Lead in three samples (BLASB03, BLASS03, and BLASS08);
Manganese in one sample (BLASS11); and

Mercury in one sample (BLASSO03).

In addition to the above, the following six inorganics were detected at concentrations
above residential RSLs and established background concentrations in soil samples,
including:

Aluminum in two samples (BLASB01B and BLASB02B);

Barium in two samples (BLASBO3A and BLASSO03);

Cadmium in three samples (BLASB03A, BLASS03, and BLASS08);
Copper in seven samples (BLASB0O3A, BLASS03, BLASS05, BLASS06,
BLASS07, BLASS08, BLASS09);

Iron in one sample (BLASB01B); and

Zinc in one sample (BLASSO08).

6.4.4.2 Sediment Sampling

Two sediment samples (BLASDO1 and BLASDO02) were collected from BLA area
drainage ditches during the 2002 investigation. The ditches were all dry during the
sampling event and only carry water during heavy rainfall events. Two additional
sediment samples (BLASDO04 and BLASDO05) were collected from the unnamed creek
located to the north of the BLA buildings. The samples were analyzed for VOCSs,
PAHs/SVOCs, PCBs, pesticides, herbicides, explosives, and TAL inorganics. The
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laboratory analytical results from this sampling event are summarized in Table 6-6, and

the sample locations are depicted in Figure 6-2. The results indicated the following:
VOCs. VOCs were not detected in any of the sediment samples (see Table 6-6).

SVOCs. Five SVOCs were detected between the four sediment samples [bis(2-
ethylhexyl)phthalate, fluoranthene, phenanthrene, pyrene, and benzoic acid]. As
presented in Table 6-6, all of the detected concentrations were below applicable
residential and industrial RSLs.

PAHSs. A total of sixteen PAHs were detected between the four sediment samples
(see Table 6-6). The detected concentrations were all below applicable residential and
industrial RSLs.

PCBs. PCBs were not detected in any of the sediment samples (see Table 6-6).

Pesticides. A total of 11 different pesticides were detected between the four sediment
samples included in this event. These constituents, and their detected concentrations,
are outlined in Table 6-6. The detected concentrations were all below applicable
industrial and residential RSLs. .

Herbicides. Herbicides were not detected in any of the sediment samples (see Table
6-6).

Explosives. Explosives were not detected in any of the sediment samples (see Table
6-6).

Inorganics. Several inorganic constituents were detected in all of the sediment
samples (see Table 6-6); however, all of the detected concentrations were below
applicable RSLs (residential and industrial) and/or established background levels.

6.4.4.3 Surface Water Sampling
Two surface water samples (BLASWO04 and BLASWO05) were collected from the
unnamed creek located to the north of the BLA buildings. The laboratory analytical

results from the surface water samples are summarized in Table 6-7, and the sample
locations are depicted in Figure 6-2. The results indicated the following:
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VOCs. Carbon disulfide and chloroform were the only VOCs detected in the surface

water samples from the unnamed creek. The detected concentrations were lower than
the tap water RSLs (see Table 6-7).

SVOCs. Butylbenzylphthalate and di-n-butylphthalate were the only SVOCs detected
in the surface water samples (see Table 6-7). The detected concentrations of these
constituents were lower than tap water RSLs.

PAHs. PAHs were not detected in either of the surface water samples.
PCBs. PCBs were not detected in either of the surface water samples.

Pesticides: Dieldrin was the only pesticide detected in the surface water samples
(see Table 6-7). The detected concentration of dieldrin in surface water sample
BLASWO05 was higher than the tap water RSL. It should be noted that during this
sampling event, dieldrin was also detected at a concentration above the tap water RSL
in an upstream surface water sample collected for the WBG (see Table 9-11). This
sample (WBGSW14) was collected upstream of where the stream first enters the
RFAAP-NRU indicating a potential off-site source.

Herbicides. 2,4-D was detected on one surface water sample (BLASWO04) during this
sampling event (see Table 6-7). The detected concentration was several orders of
magnitude below the tap water RSL.

Explosives. m-Nitrotoluene was detected in both of the surface water samples
during this event (see Table 6-7). There is not an established tap water RSL for this
constituent. No other explosives were detected in the surface water samples.
Inorganics. Several inorganics were detected in both of the surface water samples
(see Table 6-7). However, the detected concentrations were all lower than established
tap water RSLs.

6.4.5 Asbestos and Lead Investigation, Shaw, 2005.

Shaw completed an asbestos and lead based paint survey at the BLA during 2005.
This event included the collection of the following samples:

Six soil samples (BLASS12 through BLASS17) were collected for asbestos
analysis
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Two samples of deteriorated conductive flooring material (BLADFO1 and

BLADF02) were collected for asbestos analysis

Two samples of intact conductive flooring (BLAIFO1, and BLAIF02) were
collected for asbestos analysis

Three wipe samples (BLAWO01, BLAWO02 and WBO01) for asbestos analysis
One paint chip sample (BLAPCO01) from BLA Building 405 for lead analysis

The exact locations of the samples collected during this investigation were not
recorded by Shaw. According to a February 2005 Draft Field Sampling Plan, three soil
samples would be collected adjacent to each of two previous sample locations
(BLASBO03 and BLASSO03), flooring and wipe samples would be collected from
Buildings 404 and 405 adjacent to previous soil samples BLASB03 and BLASS03 and
a paint chip sample would be collected from Building 405 adjacent to previous soil
sample BLASSO03. The laboratory analytical results for the soil samples, conductive
flooring samples, wipe samples, and paint chip sample are presented in Table 6-8.

The results of the asbestos analysis indicated that the chrysotile was the only asbestos
type detected. Total asbestos concentrations detected in the soil samples ranged from
3.2 to 14.2%. Asbestos concentrations in the intact flooring material ranged from 16.5
to 20.8% and from 10.5% to 11.3% in the deteriorated flooring. Asbestos was detected
at a concentration ranging from 2,820 to 225,000,000 structures per cm? (s/cmz) in the
three wipe samples collected from red-stained walls.

The results from the paint chip sample indicated that the lead concentration was 306
mg/kg. Very little paint remains on the BLA buildings.

6.4.6 RI Investigation, ARCADIS 2008

In accordance with Remedial Investigation Work Plan Addendum 27 (ARCADIS
2008b), ARCADIS completed additional investigation activities at the BLA in 2008 to
finalize the characterization and delineation work at this site. The primary goal of the
2008 investigation was to complete the delineation of inorganics, PAHs, and asbestos
in surface soils around buildings containing conductive flooring. The investigation also
included the collection of soil samples to delineate historical PCB and PAH detections
at previous transformer locations near Buildings 405 and 416, and lead detections in
sediments from area drainage pathways. One ponded water sample was collected
from an elevator shaft in Building 405 and one water sample was also collected from a
utility vault below Building 405. The investigation activities and results for these areas
are discussed in the following sections.
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6.4.6.1 2008 Building Area Inorganics and Asbestos Investigation

The primary goal of ARCADIS’ 2008 investigation was to delineate the extent of PAHS,
inorganics, and asbestos detections in surface soil surrounding buildings with
conductive flooring material. Following is a summary of the investigation activities
performed to complete this assessment:

® ARCADIS performed an inventory of the buildings at the BLA to identify
buildings with conductive flooring, including those that may not have appeared
on historic site maps. The locations of all buildings were surveyed utilizing
GPS equipment and measurements were collected of the building dimensions.
All buildings at the BLA are depicted in Figure 6-1. The building inventory
identified seven buildings with conductive flooring material. In total
approximately 19,000 ft* of conductive flooring material is present at the site.

®* Review of the analytical data collected during the previous investigations of the
BLA indicated that lead could be used as a good predictor of where other
constituents may also be present in surface soil at concentrations above
applicable screening criteria as a result of the deteriorating conductive flooring.
Therefore, ARCADIS developed a field screening program that utilized a hand-
held X-Ray Fluorescence (XRF) meter to screen surface soil samples for lead.
Samples were typically collected in rows of three screening points spaced at 1
ft, 5 ft, and 10ft distances from the building footprint. In cases where the XRF
result indicated a lead concentration above 400 mg/kg, the samples were also
collected further away from the building (i.e., 15 ft and 20 ft). The rows were
located on approximately 25 ft centers around the perimeter of each building,
with a bias towards preferential flow paths off of the building pads (i.e., where
red staining was present in soil). A total of 63 rows containing 192 individual
points (BLA-R1A through BLA-R63C) were screened with the XRF around the
perimeters of buildings identified with conductive flooring. The field screening
locations are depicted in Figure 6-3. The screening points were identified with
the letter R for Row followed by a number (001 through 63) representing the
row number where the screening point was located, followed by a letter (A, B,
C, or D) representing the distance from the building pad to the sample location
(1, 5, 10, 15ft, respectively).

® In order to evaluate the results of the XRF screening results and to provide
additional characterization data, samples for laboratory analysis were collected
from 19 of the 192 XRF screening locations. A minimum of one sample was
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collected at each building identified with conductive flooring. These samples

(BLA-SS001 through BLA-SS019) were submitted for laboratory analysis of
TAL inorganics, SVOCs, and asbestos. Five of these samples (BLA-SS003,
BLA-SS008, BLA-SS010, BLA-SS017, and BLA-SS019) were also submitted
for laboratory analysis of TCLP-inorganics. The sample locations are depicted
in Figure 6-2.

6.4.6.2 XRF Lead Screening Results

The results of the XRF lead screening activities at the BLA buildings are summarized in
Table 6-9. The locations and results of the XRF screening are also presented in
Figure 6-3. The XRF screening activities indicated the following:

®* The XRF screening results indicated that lead concentrations were above
industrial RSL in 30 of the 192 field screening locations. In addition, there were 20
locations where the detected lead concentrations were between the residential and
industrial RSL. Figure 6-4 illustrates the distribution of the detected lead
concentrations during the XRF field screening program. All of the screening
locations that had lead concentrations above the RSLs occurred at four site
buildings (Buildings 404, 405, 406, and 407) located in the central portion of the
BLA. Field observations indicated that these buildings were surrounded by a
significant amount of gravel debris that may have influenced the XRF results. The
XRF screening results at Buildings 411, 412, and 413 were all below the
residential RSL.

®* Following is a summary of the XRF detected lead concentrations at each of the
BLA buildings:

o Building 404 — 14 of 65 screening locations at Building 404 had lead
detections above the industrial RSL. The detected lead
concentrations in these samples, ten of which were collected 1-ft away
from the building pad, three at 5 ft and one at 10 ft, ranged from 773
mg/kg to 4,640 mg/kg. All but two of the screening points above the
industrial RSL were located on the southern and eastern sides of
Building 404. Nine locations at Building 404 had lead detections
between the residential and industrial RSLs. The detections above
the residential RSL extended up to 15-ft from the building pad in one
location on the south side of the building. See Table 6-9 for a
complete summary of the XRF results.
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Building 405 — Six of 58 screening locations at Building 405 had lead

detections above the industrial RSL. The detected lead
concentrations in these samples, four of which were collected 1-ft
away from the building pad, one at 5 ft and one at 10 ft, ranged from
808 mg/kg to 1,294 mg/kg. All of the six screening points above the
industrial RSL were located on the northern and eastern sides of
Building 405. Eight locations at Building 404 had lead detections
between the residential and industrial RSLs. See Table 6-9 for a
complete summary of the XRF results.

Building 406 — Building 406 is a small building located to the west of
Building 404 in the southern portion of the BLA. Five of the six
screening locations at Building 406 had lead detections above the
industrial RSL. The detected lead concentrations in these samples,
two of which were collected 1-ft away from the building pad, two at 5 ft
and one at 10 ft, ranged from 1,940 mg/kg to 12,799 mg/kg. One
screening point at Building 406 had lead detections between the
residential and industrial RSLs. All screening points were located on
the southeast and southwest sides of the building. See Table 6-9 for
a complete summary of the XRF results.

Building 407 — Building 407 is a small building located to the west of
Building 405 in the northern portion of the BLA. Like Building 406,
many of the XRF readings collected around this building were
elevated in comparison to other areas of the site. Five of the seven
screening locations resulted in lead concentrations above the
industrial RSL. The detected lead concentrations in these samples,
two of which were collected 1-ft away from the building pad, two at 5 ft
and one at 10 ft, ranged from 2,055 mg/kg to 12,843 mg/kg. The other
two screening points contained lead concentrations below residential
soils RSLs at 10 and 15 ft from the building. The detections above the
industrial RSL were confined to soils within five to ten ft of the building
pad. See Table 6-9 for a complete summary of the XRF results.

Buildings 411, 412, and 413 — Buildings 411, 412, and 413 are
located in the western portion of the BLA. All screening locations at
these three buildings had reported lead concentrations below the
residential RSL. See Table 6-9 for a complete summary of the XRF
results.
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6.4.6.3 BLA Inorganics and Asbestos Sampling

ARCADIS collected soil samples at 19 of the 192 XRF field screening locations to
evaluate the results of the XRF field screening and to provide additional
characterization of the surface soils. At least one sample was collected at each of the
seven conductive flooring buildings at the BLA. These samples (BLA-SS001 through
BLA-SS019) were submitted for laboratory analysis of TAL inorganics and asbestos.
The sample locations are depicted in Figure 6-2, and the laboratory analytical results
are summarized in Table 6-10. The laboratory analytical reports for the 2008 sampling
activities are included in Appendix D. The laboratory analytical results indicated the
following:

® |Lead was the inorganic most frequently detected inorganic at concentrations
above the industrial soil RSLs and established background concentrations.
Lead was detected at concentrations above the industrial RSL in 10 of the 19
samples, and between the residential and industrial RSLs in 2 other samples
(see Table 6-10). The maximum lead concentration (58,000 mg/kg) was
detected in sample BLA-SS013 located 1-ft away from Building 406. Of the
ten samples at concentrations above industrial soil RSLs, eight were located
1-ft from the building pads (Buildings 404 through 407), one was located 5-ft
and one located 10-ft from building pads. Figure 6-5 illustrates the distribution
of the lead concentrations detected in the laboratory samples during the 2008
sampling event.

®* In general, the detected lead concentrations were very comparable with the
XRF readings; although, the XRF readings were typically biased slightly high
compared to the laboratory detected concentration. These data indicate that
the XRF field analysis was a good screening tool for identifying areas with lead
concentrations above applicable RSLs. See Table 6-10 for comparison
between the XRF screening results and the laboratory analytical results.
Figure 6-6 also presents a graphical comparison of the XRF and laboratory
lead results.

® Arsenic was detected above the established background concentration (15.8
mg/kg) and above the industrial RSL (1.6 mg/kg) in 2 of the 19 soil samples
collected in 2008 from the BLA (see Table 6-10). The two samples with lead
concentrations above the industrial RSL were collected at 1-foot distance from
Buildings 404 and 406. The maximum arsenic concentration (47.2 mg/kg) was
detected in sample BLA-SS014 located adjacent to Building 404.
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Barium was not detected above the industrial soil RSL (190,000 mg/kg) in any

samples, but was detected above the established background concentration
(209 mg/kg) and above the residential soil RSL (1,500 mg/kg) in seven of the
19 soil samples collected in 2008 from the BLA (see Table 6-10). The
maximum barium concentration (11,100 mg/kg) was detected in sample BLA-
SSO008 located 1-ft from Building 405. Five of the seven samples with lead
concentrations above residential RSL were collected at 1-foot distance from
Buildings 404 and 405, while one was collected 5 ft and one collected 10 ft
from Building 405.

Cadmium was detected above the established background concentration (0.69
mg/kg) and above the residential soil RSL (7 mg/kg) in seven of the 19 soil
samples collected in 2008 from the BLA (see Table 6-10); however, cadmium
was not detected above the industrial soil RSL (81 mg/kg) in any samples.

The maximum cadmium concentration (44.8 mg/kg) was detected in sample
BLA-SS013 located adjacent to Building 406. Five of the seven samples with
cadmium concentrations above residential RSL were collected at 1-ft distance
from Buildings 404, 405, and 406, while one was collected 5 ft and one
collected 10 ft from Building 405.

Copper was detected above the established background concentration (53.5
mg/kg) and above the industrial soil RSL (4,100 mg/kg) in five of the 19
samples collected in 2008 from the BLA (see Table 6-10). In addition, copper
was detected between the residential and industrial soil RSLs in eight other
samples. The maximum copper concentration (72,000 mg/kg) was detected in
sample BLA-SS013 located 1 ft from Building 406. Of the 13 samples with
copper concentrations above residential or industrial RSLs, nine were located
at 1 ft, three at 5 ft and one at 10 ft distance from Buildings 404, 405, 406 and
407.

Iron was detected above the established background concentration (50,962
mg/kg) and above the residential soil RSL (5,500 mg/kg) in two of the 19 soil
samples collected in 2008 from the BLA, but was not detected above the
industrial soil RSL (720,000 mg/kg) in any samples (see Table 6-10). The
maximum iron concentration (61,500 mg/kg) was detected in sample BLA-
SS012 located 5 ft distance from Building 405. The other sample with iron
concentration above the residential RSL was located 5 ft distance from
Building 412, which had no other inorganics at concentrations above both
residential RSLs and established background concentrations.
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® Mercury was detected above the established background concentration (0.13

mg/kg) and above the residential and industrial soil RSL (3.1 mg/kg, each) in
two of the 19 soil samples collected in 2008 from the BLA (see Table 6-10).
The two samples with mercury concentrations above RSLs were collected at 1
ft distance from Buildings 404 and 405.

® Zinc was detected above the site-wide natural background concentration (202
mg/kg) and above the residential soil RSL (2,300 mg/kg) in six of the 19 soll
samples collected in 2008 from the BLA (see Table 6-10); however, zinc was
not detected above the industrial soil RSL (310,000 mg/kg) in any samples.
The maximum zinc concentration (12,500 mg/kg) was detected in sample
BLA-SS013 located 1 ft distance from Building 406. Of the six samples with
zinc concentrations above residential RSLs, five were located at 1 ft distance
and one at 5 ft distance from Buildings 404, 405, and 406.

® Asbestos was detected in all 19 of the surface soil samples collected at the
BLA in 2008 (see Table 6-10). These samples were generally collected from
sample locations where XRF screening and laboratory analytical results also
indicated the presence of elevated metals.

® TCLP analysis of soil samples collected in 2008 indicated that no inorganics
were present in soil at concentrations above TCLP disposal standards (see
Table 6-10).

6.4.6.4 BLA PAH Sampling

Each of the 19 soil samples (BLA-SS001 through BLA-SS019) collected adjacent to
BLA buildings containing conductive flooring were also submitted for laboratory
analysis of PAHs. Four additional samples (BLA-SS005 through BLA-SS008)
collected from the central area of the BLA were also analyzed for PAHs. The sample
locations are depicted in Figure 6-2, and the laboratory analytical results are
summarized in Table 6-10. The laboratory analytical reports for the 2008 sampling
activities are included in Appendix D. The laboratory analytical results indicated the
following:

Central BLA Area

ARCADIS collected four surface soil samples surrounding the location of a sample
collected near the center of the BLA in 2002 (BLASBO02) that contained PAHs above
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industrial RSLs. Laboratory analytical results from the four surface soil samples

collected near the center of the BLA indicated that five PAHs were detected at
concentrations above the industrial soil RSLs, including: Benzo(a)anthracene,
Benzo(a)pyrene, Benzo(b)fluoranthene, Dibenzo(a,h)anthracene, and Indeno(1,2,3-
cd)pyrene. One PAH constituent (Benzo(k)fluoranthene) was also detected in all four
samples at a concentration between the residential and industrial RSLs.

BLA Conductive Flooring Buildings

Laboratory analytical results from the 19 surface soil samples collected in the vicinity of
the BLA conductive flooring buildings indicated that six PAHs were detected at
concentrations above the industrial soil RSLs, including:

Benzo(a)anthracene in four soil samples (BLA-SS005, BLA-SS007, BLA-
SS009, and BLA-SS017)

Benzo(a)pyrene in 14 soil samples (BLA-SS001, BLA-SS004, BLA-SS005,
BLA-SS007, BLA-SS009, BLA-SS010, BLA-SS011, BLA-SS012, BLA-SS013,
BLA-SS014, BLA-SS016, BLA-SS017, BLA-SS018, and BLA-SS019)

Benzo(b)fluoranthene in five soil samples (BLA-SS005, BLA-SS007, BLA-
SS009, BLA-SS010, and BLA-SS017)

Benzo(k)fluoranthene in one soil sample (BLA-SS005)

Dibenzo(a,h)anthracene in seven soil samples (BLA-SS001, BLA-SS005,
BLA-SS007, BLA-SS009, BLA-SS010, BLA-SS017, and BLA-SS018), and

Indeno(1,2,3-cd)pyrene in three samples (BLA-SS005, BLA-SS009, and BLA-
SS017)

These six PAH constituents plus Chrysene were also detected at concentrations
between the residential and industrial soil RSLs in many of the soil samples collected
in the vicinity of the BLA buildings with conductive flooring. PAHs appeared to be
present equally in samples collected at distances 1 ft, 5 ft, and 10 ft from the buildings.

6.4.6.5 Former Transformer Area Sampling

The analytical results from samples collected north of Building 405 in 2002 (BLASS01)
indicated that Aroclor 1254 was present in surface soil at concentrations above the
industrial RSL. Additionally, sample BLATRO2 collected in 2002 at the location of a
former transformer east of Building 416 also contained Aroclor 1254 at a concentration
above the industrial RSL. In order to complete the delineation of these two areas,
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ARCADIS collected two surface soil samples (BLASS001 and BLASS002) and two

subsurface soil samples [BLA-SB001 (1-2), and BLA-SB001 (2-3)] near 2002 sample
BLASSO01 and two surface soil samples (BLA-SS003 and BLA-SS004) near the 2002
IBLATRO2 sample location (see sample locations in Figure 6-2). The surface and
subsurface samples were analyzed for PCBs. The analytical results from these
samples are summarized in Table 6-10. The results indicated that PCBs were not
detected above residential RSLs in any of the soil samples.

6.4.6.6 Utility Vault and Elevator Shaft Water Samples

Underground, concrete, utility vaults were identified at Buildings 404 and 405 that
appear to extend around the perimeter of the buildings. Standing water was present in
the vaults with a depth of approximately 1 ft. No sediment was visible at the bottom of
the vaults. A sample of the vault water (BLA-VLTWO01) was collected from the Building
405 vault for laboratory analysis of VOCs, PAHs, and TAL metals (see Figure 6-2 for
sample location).

Ponded water along with sediment material were also observed at the base of an
elevator shaft in Building 405. A sample of the ponded water (BLA-SPSW01) was
collected from the elevator shaft for analysis of PAHs and TAL metals (see Figure 6-2
for sample location). The analytical results from the ponded water sample are
summarized in Table 6-11. The ponded water results indicated that no constituents
were detected at concentrations above tap water RSLs except for arsenic which was
detected at concentrations within expected background levels.

6.4.6.7 Elevator Shaft Sediment Samples

Sediment material was observed at the base of an elevator shaft in Building 405 along
with the ponded water discussed above. This material appeared to be composed of
degraded flooring material along with soil and miscellaneous debris. A sample of the
sediment material (BLA-SPSDO01) was collected from the elevator shaft for analysis of
PAHs and TAL metals (see Figure 6-2 for sample location). The analytical results are
summarized in Table 6-12. The results indicated the following:

PAHs. Seventeen different PAHs were detected in the elevator shaft sediment sample
(see Table 6-12). Three of the PAHs [benzo(a)pyrene, benzo(b)fluoranthene, and
dibenzo(a,h)anthracene] were detected at concentrations above industrial soil RSLs.
Two other PAHs [Benzo(a)anthracene and Indeno(1,2,3-cd)pyrene] were also detected
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at concentrations between residential and industrial soil RSLs. No other PAHs were

detected above residential soil RSLs.

Inorganics. Several inorganics were detected in the elevator shaft sediment samples
(see Table 6-12). None of the detected constituents were detected at concentrations
above both industrial soil RSLs and established background concentrations. However,
copper was detected at a concentration above the established background
concentration and the residential soil RSL. Copper is known to be a major component
of the degrading conductive flooring material in Building 405. No other inorganics were
detected at concentrations above both the established background concentrations and
residential soil RSLs.

6.4.7 Supplemental RI Investigation, ARCADIS 2009

In accordance with the June 2009 Supplemental Remedial Investigation Work Plan
(ARCADIS 2009b), ARCADIS completed additional investigation activities at the BLA
in 2009. The goals of the 2009 investigation were to: 1) enhance the delineation of
asbestos in surface soils around buildings containing conductive flooring; and 2) to
evaluate potential airborne asbestos exposure risks associated with the asbestos in
soil. Both soil and air samples were collected and analyzed for asbestos during this
investigation. The investigation activities and results for these areas are discussed in
the following sections.

6.4.7.1 Asbestos Delineation Sampling

ARCADIS’ 2008 sampling activities at the BLA indicated that asbestos was present in
surface soil adjacent to buildings with conductive flooring. However, the analytical
method utilized during the 2008 event was only able to provide a qualitative evaluation
of whether or not asbestos fibers were present in the samples. In order to conduct a
guantitative risk evaluation of asbestos in surface soil, and to further define how far the
asbestos extends from the buildings, ARCADIS collected additional soil samples from
the site in 2009. These surface soil samples were collected at locations where
asbestos was detected during the 2008 sampling event and where there was visible
evidence that degraded flooring material has washed off of the building pads. The
samples were collected at step out distances of 1 ft, 5 ft, 10 ft, 15 ft, and 20 ft from the
building at each sample location. A total of 10 rows of samples were collected for this
evaluation (BLA-SS020 through BLA-SS029) and a minimum of one row of samples
was collected at each of the seven BLA Buildings with conductive flooring. Note that
the suffixes A, B, C, D, and E were used to designate whether the sample was
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collected 1, 5, 10, 15, or 20 ft from the building, respectively. The samples were

analyzed for asbestos by TEM CARB Level B in sequence by distance from building
until the reported concentration was at or below 0.1% by weight. Once
concentrations were at or below this level, samples that were collected at further
distances were not analyzed. The sample locations from the 2009 investigation are
depicted in Figure 6-2 and the analytical results are summarized in Table 6-13. The
laboratory analytical reports are presented in Appendix D. The analytical results from
the delineation sampling indicated the following:

Asbestos fibers were detected in all of the analyzed samples. However, the
detected concentrations were less than 0.1% asbestos by weight in 11 of the
19 analyzed samples. Only one sample (9.4 % at BLA-SS026A) had a
reported asbestos concentration greater than 0.2%. This sample was
collected 1-ft from Building 406. The sample collected 5 ft from Building 406
(BLA-SS026B) had a reported concentration of <0.1%, indicating that the
asbestos is limited to the soil immediately adjacent to the building.

Chrysotile was the only asbestos type detected in the 18 of the 19 analyzed
soil samples. The only other asbestos type detected was crocidolite; one fiber
of which was detected in soil sample BLA-SS023C. This sample was
collected 10 ft from Building 405 and the total asbestos concentration at this
sample was 0.1%.

6.4.7.2 Activity Based Sampling

In an effort to facilitate an evaluation of the potential risk of exposure to airborne
asbestos fibers resulting from asbestos in soil, ARCADIS conducted an activity based
sampling program at two of the BLA buildings where asbestos had historically been
detected in soil (Buildings 404 and 411). This sampling program, which utilized the
USEPA recommended generic action scenario of raking, was performed in accordance
with USEPA SOP 2094: Activity-Based Air Sampling for Asbestos (USEPA, 2007c)
and Framework for Investigating Asbestos-Contaminated Superfund Sites (USEPA,
2008g). The following subsections discuss the sample locations and analytical results.

6.4.7.2.1 Sample Locations

Buildings 404 and 411 were selected for the 2009 activity based sampling programs
based on the presence of asbestos detections during the 2008 sampling event and
visible evidence of conductive flooring material having washed off the building pads
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onto surrounding soils. The following sample locations were established at each

building:

Two 10 ft by 10 ft sample grids were set up near the southwest corner of
Building 404 in an area that has had historic asbestos detections. The first
grid was located 0-10 ft from the edge of the building pad. The second grid
was located adjacent to the first, but at a distance of 10-20 ft from the edge of
the building. The grid locations are depicted in Figure 6-2.

Two 10 ft by 10 ft sample grids were also established at the southwest corner
of Building 411. Like at Building 404, the first grid was located 0-10 ft from the
edge of the building and the second grid was located 10-20 ft from the
building. The grid locations are depicted in Figure 6-2.

Soil samples were collected from the centerline of each sampling grid pair at
both buildings. The samples were collected at distances of 1, 5, 10, 15, and
20 feet from Building 404 (BLA404-SS001A through BLA404-SS001E) and
Building 411 (BLA411-SS001A through BLA411-SS001E). These samples
were collected from a depth of 0-3 inches. The samples were analyzed for soil
moisture by ASTM Method D2216-05, grain size by ASTM Method D6913-
04e, and asbestos by TEM CARB Level B) to establish soil conditions and
asbestos levels in the soil within the grids. The analytical results for the soil
samples are presented in Table 6-13. The laboratory analytical reports are
presented in Appendix D.

6.4.7.2.2 Activity Based Sampling Technique

This section presents a brief discussion of the sampling technique for the activity based
sampling activities.

Starting at the grid located furthest from Building 404, each 10ft by 10 ft grid
was vigorously raked by a participant wearing Level C person protection
equipment to simulate an aggressive soil disturbance activity. During the
raking activity, the participant wore a personal air monitoring pump fitted with a
0.8 um mixed cellulose ester (MCE) filter and sampling tube mounted in the
subjects breathing zone. A stationary air monitoring pump fitted with a 0.8um
filter and sampling tube mounted at a height of 5 feet was also set on the
downwind perimeter of the grid to collect air samples during the raking activity.
The raking activity was performed for a duration that allowed a minimum of
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750 to 1,000 liters of air to be pulled through each filter (approximately 2

hours).

The personal air monitoring pump samples collected at each grid were
identified as follows:

0 Building 404, 0-10 ft Grid: BLA404-AA1

0 Building 404, 10-20 ft Grid: BLA404-AA2

0 Building 411, 0-10 ft Grid: BLA411-AA1

0 Building 411, 10-20 ft Grid: BLA411-AA2

The stationary perimeter air monitoring pump samples collected at each grid
were identified as follows:

0 Building 404, 0-10 ft Grid: BLA404-AP1

0o Building 404, 10-20 ft Grid: BLA404-AP2

0 Building 411, 0-10 ft Grid: BLA411-AP1

0 Building 411, 10-20 ft Grid: BLA411-AP2

In addition to the air samples collected at the sample grids, background air
samples were collected near Building 404 and 411 to evaluate the potential for
background interferences. Stationary air monitoring pumps were set up at
upwind locations at both buildings in a fashion similar to the stationary air
monitoring pumps at the sampling grids. The background sample at Buildings
404 and 411 were labeled BLA404-BK2 and BLA411-BK1, respectively.

All of the personal air monitoring pump samples, stationary perimeter pump
samples, and background samples were submitted for laboratory analysis of
asbestos by TEM Method 10312. The analytical results for all of the air
samples are presented in Table 6-14. The laboratory analytical reports are
presented in Appendix D. The analytical results from the TEM Method 10312
report the asbestos concentrations in air using several different methods,
including: 1) the Asbestos Hazard Emergency Response Act (AHERA)
counting method; 2) Phase Contrast Microscopy- equivalents (PCME); 3)
Berman Crump Protocol Structures (BCPS) (i.e. structures that are greater
than 10 pm long and less than or equal to 0.4 pm in width); and 4) total
structures by Transmission Electron Microscopy (TEM).
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6.4.7.2.3 Laboratory Analytical Results

This subsection presents a summary of the analytical results from the 2009 activity
based sampling areas:

Building 404 Soil Samples: Asbestos concentrations in soil ranged from
0.2% asbestos by weight at 1 ft from the edge of the building to <0.1%
asbestos in the samples collected 5, 10, 15, and 20 ft from the Building 404.
Chrysotile was the only type of asbestos present in the samples. Although not
sampled, it should be noted that red staining from the degraded flooring
material was observed in soil located approx 0-8 inches from the edge of
Building 404.

Building 404 Personal Air Monitoring Pump Samples: No asbestos fibers
were detected in the personal air monitoring pump sample collected in the grid
located 10-20 ft from the edge of Building 404 (BLA404-AA2). Asbestos was
detected in the personal air monitoring pump sample collected from the grid
located 0-10 ft from Building 404 (BLA404-AA1). The results indicated that all
of the detected fibers were chrysotile. The asbestos concentrations reported
via the various counting methods ranged from 0.0019 structures per cubic
centimeter (s/cc) using PCME to 0.022 s/cc using TEM.

Building 404 Perimeter Air Monitoring Pump Samples: No asbestos fibers
were detected in the perimeter air monitoring pump sample collected from the
grid located 10-20 ft from the edge of Building 404 (BLA404-AP2). Asbestos
was detected in the perimeter air monitoring pump sample collected 0-10 ft
from Building 404 (BLA404-AP1). The results indicated that all of the detected
fibers were chrysotile. The asbestos concentrations reported via the various
counting methods ranged from 0.0018 s/cc using PCME to 0.090 s/cc using
TEM.

Building 404 Background Air Monitoring Pump Sample: No asbestos
fibers were detected in the background air monitoring sample from Building
404 (BKG404-BK2).

Building 411 Soil: Asbestos concentrations in soil ranged from <0.1 % to

0.6% asbestos by weight. Chrysotile was the only type of asbestos present in
the samples. Although not sampled, it should be noted that red staining from
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the degraded flooring material was observed in soil located approx 0-6 inches

from the edge of Building 411.

Building 411 Personal Air Monitoring Pump Samples: No asbestos fibers
were detected in the personal air monitoring pump sample collected in the grid
located 10-20 ft from the edge of Building 411 (BLA411-AA2). Asbestos was
detected in the personal air monitoring pump sample collected from the grid
located 0-10 ft from Building 411 (BLA411-AA1). The results indicated that all
of the detected fibers were chrysotile. The asbestos concentrations reported
via the various counting methods ranged from 0.014 s/cc using PCME to 0.078
s/cc using TEM.

Building 411 Perimeter Air Monitoring Pump Samples: No asbestos fibers
were detected in the perimeter air monitoring pump sample collected from the
grid located 10-20 ft from the edge of Building 411 (BLA411-AP2). Asbestos
was detected in the perimeter air monitoring pump sample collected 0-10 ft
from Building 411 (BLA411-AP1). The results indicated that all of the detected
fibers were chrysotile. The asbestos concentrations reported via the various
counting methods were all the same, 0.034 s/cc.

Building 411 Background Air Monitoring Pump Sample: No asbestos
fibers were detected in the background air monitoring sample from Building
411 (BKG-411BK1).

6.5 Nature and Extent of Constituent Detections

The analytical results presented in the previous sections indicate that constituents have
been detected at concentrations above applicable screening criteria at the BLA. The
majority of the detections appear to be the result of degrading conductive flooring
material in site buildings. Areas that have been investigated at the BLA include: soil
surrounding all buildings that contain conductive flooring, soil surrounding the locations
of former transformers, sediment from drainage ditches in the vicinity of buildings that
contain conductive flooring, ponded water from within a subsurface concrete vault
adjacent to Building 522, surface water and sediment from a small unnamed stream
located to the north of the BLA buildings, and building materials, including conductive
flooring and paint samples.
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6.5.1 Soil

6.5.1.1 Building Area Assessment

The primary focus of the environmental investigations at the BLA was to identify
potential adverse affects to soil quality as a result of historical operations at the site and
from degrading flooring material in site buildings. To this affect, approximately 57
surface soil samples and 9 subsurface soil samples were collected around the various
BLA buildings between 1997 and 2008. A total of 192 surface soil samples were also
collected around the BLA buildings for lead field screening using XRF. During 2009
approximately 29 additional surface soil samples and 10 air filter samples were
collected for an activity based sampling effort designed to evaluate potential risks
associated with asbestos in surface soil. Site maps depicting the inorganic
constituents detected in soil samples during the BLA investigation are presented in
Figure 6-7. Figure 6-8 displays the organic constituents that were detected in the soll
samples. Figure 6-9 displays the results of the 2009 asbestos investigation. Figure 6-3
displays the results of the 2008 XRF field screening activities.

As illustrated by the figures, the results of the investigation activities indicated the
following:

No VOCs, pesticides, or herbicides were detected in surface soil or subsurface
soil samples at concentrations above residential RSLs.

Dinitrotoluene Mix was the only explosive detected above residential soil
RSLs. Historical samples SS-09 and BLASS03 contained Dinitrotoluene Mix
above the residential and industrial soil RSLs, respectively. Both samples
were adjacent to Building 405.

Aroclor 1254 was the only PCBs detected in soil at the site. A limited number
of the PCB detections were above applicable RSLs.

0 Aroclor 1254 was detected in 1997 at sample location SS-09 (8.3
mg/kg) next to Building 405. Aroclor 1254 was detected in 2002 at
sample location BLASSO01 (3.2 mg/kg) next to Building 405 and
previous sample SS-09. These concentrations were above the
industrial RSL for Aroclor-1254 of 0.74 mg/kg. Aroclor 1254 was not
detected above the residential RSL in two surface soil samples
(BLASBO1 and BLASS02) and one subsurface soil sample (BLASBO1
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(2-4) collected in 2002 in the vicinity of the previous detects. Aroclor

1254 was also not detected above the residential RSL in one surface
soil sample (BLA-SS001) and two subsurface soil samples (BLA-
SBO001 (1-2) and BLA-SB001 (2-3) collected in 2008 in the vicinity of
the previous detects. Therefore, the detections at BLASS01 and
SS-09 north of Building 405 appear to be isolated.

o No other surface soil or subsurface soil samples collected adjacent to
BLA buildings contained PCBs at concentrations above applicable
residential RSLs.

Several SVOC/PAH compounds were detected at concentrations above
applicable RSLs in five soil samples collected near the center of the BLA site
and sporadically in surface soil samples collected around the perimeter of
buildings containing conductive flooring. PAH compounds detected above
RSLs included: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.

Several inorganics were detected in soil samples collected around the BLA
buildings at concentrations above applicable RSLs. In most cases the
concentrations above the applicable RSLs were detected in surface soil
samples collected immediately adjacent to buildings with conductive flooring
material. Inorganics concentrations typically decreased considerably with
depth and distance from the buildings. Inorganics concentrations also varied
along the length of the buildings; likely due to the presence of preferential flow
paths that would have carried the degraded flooring materials from the
buildings. Inorganics that were detected above RSLs included:

0 Aluminum — Aluminum was detected at concentrations above the
residential RSL and slightly above the established background level
(40,041 mg/kg) in three subsurface soil samples [407712 (2-3 ft bgs),
BLASBOL1 (2-4 ft bgs), and BLASBO02 (2-4 ft bgs]. Aluminum was not
detected at concentrations above background in any surface soil or
other subsurface soil samples at the BLA.

0 Arsenic — Arsenic was detected above the background level and
industrial RSL in two surface soil samples (BLA-SS013 and BLA-
SS014). The maximum detected arsenic concentration (47.2 mg/kg)
occurred in sample BLA-SS014 collected 1-ft from Building 404 in
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2008. The other sample (BLA-SS013) contained arsenic at a

concentration only slightly higher than background.

Barium - Barium was detected above the residential RSL and
established background level in ten surface soil samples. Three of the
samples with detections above the residential RSL were collected
adjacent to Building 404 (BLASBO03, BLA-SS014, and BLA-SS019).
Seven of the samples with detections above the residential RSL were
collected adjacent to Building 405 (SS-09, BLASS03, BLA-SS007,
BLA-SS008, BLA-SS009, BLA-SS011, and BLA-SS012). The
maximum detected barium concentration of 11,100 mg/kg at sample
location BLA- SS008 was also collected 1 ft from Building 405. The
other samples that had barium concentrations above residential RSLs
were collected with 1-10 ft of buildings with conductive flooring.
Barium was not detected above RSLs in any subsurface soil samples.

Cadmium — Cadmium was detected above background levels and the
residential RSL in ten surface soil samples collected within 10-ft of
BLA buildings. Three of the samples with detections above the
residential RSL were collected adjacent to Building 404 (BLASBO3,
BLA-SS014, and BLA-SS016). Five of the samples with detections
above the residential RSL were collected adjacent to Building 405
(BLASSO03, BLA-SS007, BLA-SS008, BLA-SS011, and BLA-SS012).
Two of the samples with detections above the residential RSL were
collected adjacent to Building 406 (BLASS08 and BLA-SS013).
Cadmium was not detected above the industrial RSL in any samples.

Cobalt —Cobalt was detected above both the established background
concentration and the industrial RSL in one surface soil sample near
Building 406 (BLA-SS11) and one subsurface soil sample next to
Building 407 [407712 (2-3 ft bgs)]. Cobalt was not detected above
background levels in any other soil samples at the site.

Copper — Copper, which is thought to have been a major component
of the conductive flooring material, was the inorganic most frequently

detected at concentrations above applicable RSLs.

§ Copper concentrations were detected above the industrial
RSL of 4,100 mg/kg in six surface soil samples (SS-09, BLA-
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SS001, BLA-SS008, BLA-SS013, BLA-SS014, and BLA-
SS017) at the BLA. The samples with concentrations above
industrial RSLs were all collected within 1-5 ft of buildings with
conductive flooring material.

§ Copper was detected above both the established background
concentration and between the residential RSL (310 mg/kg)
and the industrial RSL in 15 surface soil samples surrounding
BLA buildings with conductive flooring.

8 The highest detected concentration of copper (72,000 mg/kg)
occurred at sample location BLA-SS013, next to Building 406
during the 2008 sampling event. Each of the seven BLA
buildings containing conductive flooring had at least one
adjacent soil sample with copper concentrations above RSLs
and background concentrations.

0 Lead - Lead is also believed to have been a major component of the
conductive flooring material, and was the inorganic second most
frequently detected at concentrations above applicable RSLs.

8 Lead was detected at concentrations above the residential
RSL (400 mg/kg) in 16 surface soil samples collected at the
BLA. Of these detections, 14 surface soil samples were also
above the industrial RSL of 800 mg/kg. No subsurface soil
samples contained lead at concentrations above the
residential RSL.

8 All of the surface soil samples with concentrations above
residential RSLs were collected within 10 ft of Buildings 404,
405, 406, and 407. The results of the XRF sampling also
indicated that lead concentrations above RSLs were confined
to surface soils within 10 ft of BLA Buildings 404, 405, 406,
and 407.

o Iron —Iron was detected above the residential RSL and background
levels in two surface soil samples (BLA-SS002 and BLA-SS012) and
one subsurface soil sample BLASB01. The maximum detected
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concentration was 61,500 mg/kg at sample location BLA-SS012,

which was collected 5 ft from Building 405.

0 Manganese— Manganese was detected at a concentration above the
industrial RSL in one surface soil sample (BLASS11) collected
approximately 20 ft from Building 405. Manganese was not detected
above established background concentrations in any subsurface or in
other surface soil samples at the BLA. The concentration of
manganese in sample BLASS11 appears to be an anomaly, unrelated
to site activities, and therefore manganese is not considered a COC at
the BLA.

o0 Mercury — Mercury was detected in three surface soil samples
(BLASSO03, BLA-SS009, and BLA-SS016) at concentrations above
industrial RSLs. Two of the surface soil samples were collected
adjacent to Building 405 and one was collected adjacent to Building
404.

0 Zinc —Zinc was detected above both the established background
level of 202 mg/kg and the residential RSL in 8 surface soil samples at
the BLA. Zinc was not detected above the industrial RSL in any
surface or subsurface soil samples. The samples with zinc
concentrations above residential RSLs typically occurred with 1-5 ft of
Buildings 404, 405, and 406.

During ARCADIS’ 2008 site investigation, asbestos was detected in all of the surface
soil samples collected within 1-10 ft of the BLA buildings where conductive flooring
material has washed off of the building pads (Buildings 404, 405, 406, 407, 411, 412,
and 413). However, during the 2009 investigation it was demonstrated that while
chrysotile asbestos fibers are present in the surface soil around these buildings, the
concentrations are generally very low (i.e., 0.1% by weight or less) at distances of 1-ft
and greater from the building pad. Only one sample during the 2009 investigation
contained asbestos at a concentration above 1%; that was BLA-SS026A (9.4%
asbestos by weight), which was collected 1 ft from Building 406. The sample collected
5 ft from Building 406 (BLA-SS026B) had a reported concentration of <0.1%, which
demonstrates that the asbestos fibers are not migrating at high concentrations from the
edge of the building. Visual observation of the degraded flooring material that has
washed off the building pads indicates that it is generally confined to the soil
immediately adjacent to the buildings.
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While asbestos in soil is not inherently hazardous, the activity based sampling event

conducted at the BLA demonstrated that intensive soil disturbance activities in areas
located immediately adjacent to the buildings has the potential to result in measureable
concentrations of asbestos in air. Asbestos can pose a potential hazard to human
receptors in an airborne state. TEM analysis conducted on personal air monitoring
pump and perimeter air monitoring pump filter samples associated with activity based
sampling in a grid located within 0-10 ft of BLA Building 404 indicated asbestos
concentrations in air of 0.0218 s/cc and 0.0899 s/cc, respectively. Likewise, activity
based sampling conducted within 0-10 ft of Building 411 resulted in airborne asbestos
concentrations of 0.0783 s/cc and 0.0345 s/cc in the personal air monitoring pump and
perimeter air monitoring pump samples, respectively. Activity based sampling
conducted in grids located 10-20 ft from Buildings 404 and 411 did not generate
airborne asbestos.

6.5.1.2 Former Transformer Area Assessment

The PCB Aroclor 1254 was detected in surface soils near two former transformer
locations at the BLA. One sample collected from a former transformer location east of
Building 416 (BLATRO01) contained Aroclor 1254 at a concentration above the industrial
RSL. Two samples (SS09 and BLASSO01) collected near a former transformer at the
northwest corner of Building 405 also contained Aroclor 1254 at concentrations above
the industrial RSL. Additional samples collected in the vicinity of these two locations
did not contain any PCBs at concentrations above applicable screening levels
indicating that the detections of Aroclor 1254 were isolated. PCBs were not detected
at other former transformer locations at the site and PCBs have not been detected in
sediments or surface water samples at the BLA.

6.5.1.3 Summary of Soil Investigation

In summary, the environmental investigations at the BLA have confirmed that soils
surrounding four of the buildings (Buildings 404, 405, 406, and 407) have been
affected by asbestos and inorganics from the deteriorating conductive flooring material.
Inorganics, primarily copper and lead, and to a lesser extent arsenic, barium, cadmium,
mercury and zinc have been detected at concentrations above applicable RSLs. The
elevated metals and asbestos concentrations are typically confined to soils in the
immediate vicinity of the buildings (i.e., less than 5-ft distance from building footprint)
with the exception of one or two discrete areas around each of four BLA buildings
(Buildings 404, 405, 406, and 407), where the elevated metals concentrations extend
from 10 to 15-ft from the buildings. Subsurface sampling has confirmed that the
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elevated concentrations affected by site activities are confined to surface soil, as no

samples deeper than 2-ft bgs contained target inorganics at concentrations above
background levels and residential RSLs. Aluminum and iron were detected in
subsurface samples at concentrations above residential RSLs, but these inorganics do
not appear related to site activities, as they were generally not detected at elevated
concentrations in surface soils surrounding BLA buildings.

The PCB compounds that were detected above applicable RSLs in samples collected
adjacent to BLA buildings and transformers have been delineated and are isolated to a
small area north of Building 405.

PAHs were detected above applicable soil RSLs in surface soil samples collected in
the center of the BLA and sporadically around the BLA buildings. PAHs do not appear
to be more concentrated in areas closer to buildings and therefore are likely due to the
presence of asphalt roads and other building materials through the BLA rather than
related to conductive flooring or other site activities.

6.5.2 Surface Water

There is one small unnamed stream to the north of the BLA. Two surface water
samples were collected from the stream in 2002. The pesticide dieldrin was detected
above the tap water screening value (0.0042 pg/kg) in one of the two samples
(BLASWO5) at a concentration of 0.0058 pg/kg. No other constituents were detected
in either sample at concentrations above tap water screening values. A site map
depicting the constituents detected in surface water samples during the BLA
investigation is presented as Figure 6-10.

Two water samples were collected from ponded water within an elevator shaft and a
concrete subsurface vault at Building 405 during the 2008 investigation. Arsenic was
detected at concentrations above the tap water screening value in both samples. No
other constituents were detected above respective tap water screening values.

6.5.3 Sediment

There is one small unnamed stream to the north of the BLA. No constituents were
detected above soil RSLs and established background concentrations (inorganics only)
in sediment samples collected from the stream. There are also several drainage
ditches located within the boundaries, and on the perimeter, of the BLA. During the
course of environmental investigation at the BLA, samples have been collected from
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the drainage pathways to evaluate the potential for runoff from the buildings and other

areas of the site to have transported constituents into the ditches. The samples
collected from the drainage ditches have been called sediment samples due to the
loose nature of some of the material, but would be more accurately classified as
surface soil. The drainage ditches were all dry at the time of sampling. No
constituents were detected at concentrations above applicable soil RSLs and
established background concentrations (inorganics only) in any of the sediment
samples collected from drainage ditches at the BLA. A site map depicting the
constituents detected in sediment samples during the BLA investigation is presented
as Figure 6-10.

One sample was also collected of solid material that had accumulated at the bottom of
the elevator shaft discussed above. Copper was detected at a concentration above
both the established background concentration for soil and the residential soil RSL. No
other inorganics were detected above both of these criteria. Three PAHs
(Benzo(a)pyrene, Benzo(b)fluoranthene, and Dibenzo(a,h)anthracene) were detected
at concentrations above respective industrial soil RSLs and two PAHS
(Benzo(a)anthracene and Indeno(1,2,3-cd)pyrene) were detected at concentrations
above residential soil RSLs.

6.5.4 Conductive Flooring and Building Materials

Conductive flooring material is present on seven of the ten building pads at the BLA.
Results of the conductive flooring survey indicate that there is approximately 19,000 ft*
of conductive flooring present on building pads at the BLA. The condition of the
flooring during the 2008 investigation ranged from mostly intact to highly deteriorated.
Based on the flooring characterization sampling events, the flooring is known to contain
aluminum, barium, cadmium, chromium, copper, iron, lead, and zinc; as well as several
other inorganics that have been identified in soils at the BLA. The flooring material is
also known to contain asbestos, which could pose a potential hazard to human
receptors in a degraded, friable state.

While very little paint remains on the concrete walls of the BLA buildings, one paint
chip sample collected in 2005 and analyzed for lead indicated that the paint does
contain lead. However, the reported lead concentration (306 mg/kg) was below 0.5%
by weight (i.e., 5,000 mg/kg) which is the minimum concentration that the federal
government uses to define lead based paint in residences (40 CFR 745.223).
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6.6 Risk Assessment Datasets

Data generated from the site characterization activities were used in the risk
assessment. Risk assessment datasets for soil, sediment, and surface water for the
BLA were prepared then summarized and statistically analyzed per methods described
in Appendix A. Risk assessment dataset summaries highlighting the number of
detects, number of samples, FOD, minimum and maximum detected concentrations,
minimum and maximum detection limits, and EPC are presented in Tables 6-15
through 6-19.

6.7 Human Health Risk Assessment

The purpose of this risk assessment is to evaluate the potential current and future risks
and hazards to human health associated with constituents detected in soil, sediment,
and surface water samples collected at the BLA. The general risk assessment
approach follows the Radford Army Ammunition Plant Final Master Work Plan (URS
2003). The approach for evaluating the risks associated with asbestos is somewhat
different than the other constituents at the site. The approach for evaluating asbestos
is presented in detail in Section 4.4.5 of Appendix A.

6.7.1 Selection of Constituents of Potential Concern
This section discusses the selection of COPCs for each medium.
6.7.1.1 Surface Sail
Surface soil COPCs were selected by comparing the analytical data with USEPA
(2009a) RSLs for residential soil. Table 6-20 presents the selection of surface soil
COPC:s for the HHRA. The following twenty-three constituents were identified as
COPCs in surface soil:
VOCs: 3-octanone and d-limonene;
SVOCs/PAHSs: carbazole, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,

dibenzo(a,h)anthracene, and indeno( 1,2,3-cd)pyrene;

Explosives: pentaerythritol tetranitrate;
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PCBs: Aroclor 1254; and

Inorganics: antimony, arsenic, barium, cadmium, cobalt, copper, iron, lead,
manganese, mercury and zinc.

In addition to the constituents listed above, asbestos has been identified as a COPC
for surface soil at the BLA. Soil sampling conducted at the site has confirmed the
presence of asbestos in soil immediately adjacent to site buildings where conductive
flooring has washed off the building pads. While asbestos fibers in soil are not
inherently hazardous, activity based sampling has indicated that intensive soil
disturbance activities in the areas located immediately adjacent to the buildings, where
soil asbestos concentrations are highest, have the potential to generate measureable
concentrations of asbestos in air.

6.7.1.2 Combined Surface and Subsurface Soil
Combined surface and subsurface soil COPCs were selected by comparing the
analytical data with USEPA (2009a) RSLs for residential soil. Table 6-21 presents the
selection of combined surface and subsurface soil COPCs for the HHRA. Twenty-four
constituents were identified as COPCs in combined surface and subsurface soil,
including:
VOCs: 3-octanone and d-limonene;
SVOCs: carbazole, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno( 1,2,3-cd)pyrene;
Explosives: pentaerythritol tetranitrate;

PCBs: Aroclor 1254; and

Inorganics: aluminum, antimony, arsenic, barium, cadmium, cobalt, copper,
iron, lead, manganese, mercury and zinc.

6.7.1.3 Sediment

Sediment COPCs were selected by comparing the analytical data with USEPA (2009a)
RSLs for residential soil. Table 6-22 presents the selection of sediment COPCs for the
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HHRA. As summarized in Table 6-22, five constituents were identified as COPCs in

sediment:
Inorganics: aluminum, arsenic, cobalt, iron, and manganese.
6.7.1.4 Surface Water

Surface water COPCs were selected by comparing the analytical data with USEPA
(2009a) RSLs for tap water. Table 6-23 presents the selection of surface water
COPCs for the HHRA. As summarized in Table 6-23, six constituents were identified
as COPCs in surface water:

Pesticides: dieldrin; and
Inorganics: arsenic, copper, lead, manganese, and mercury.
6.7.2 Human Health Risk Characterization

Although not currently occupied, under current land use conditions, site workers were
identified as a potential receptor due to the industrial use of the BLA and surrounding
area. Assuming hypothetical redevelopment of the area for residential land use,
construction workers, adult and child residents were identified as potential receptors.

Exposure via direct contact to COPCs in soil, sediment, and surface water were
evaluated. Exposure via inhalation of indoor air to VOCs identified as COPCs in soil at
the BLA were also evaluated. Two VOCSs, 3-octanone and d-limonene, were identified
as COPCs in soil at the BLA. Those two COPCs do not have identified inhalation
toxicity values; therefore, the indoor vapor intrusion pathway could not be assessed at
this Study Area. In addition, potential risks associated with inhalation of asbestos
becoming airborne from soil were estimated. These are summarized in Section 6.7.3.
The uncertainty associated with the lack of toxicity values is presented In Appendix A.
The EPCs for the BLA are presented in Table 6-24.

The excess lifetime cancer risks and non-cancer hazards and the blood lead level
model estimates for each potentially exposed receptor included in the risk assessment
for the BLA are presented in Appendix A. These results are presented in the tables
below and are discussed by receptor in following subsections.
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Summary of Calculated ELCRs and Hls for Receptor Exposure Scenarios.

Hypothetical Future Adult Resident

RECEPTOR/ EXPOSURE MEDIUM - SCENARIO ELCR HI
Site Worker
Surface Soil - Direct Contact 1E-04 0.7
Sediment — Wading 4E-07 0.007
Surface Water — Wading 2E-06 0.05
TOTAL SITE RISKS (Site Worker): 1E-04 0.8
Hypothetical Future Construction Worker
Combined Surface and Subsurface Soil - Direct Contact 7E-06 3
TOTAL SITE RISKS (Construction Worker): 7E-06 3
Hypothetical Future Adult Resident
Combined Surface and Subsurface Soil - Direct Contact - 1
Sediment — Wading - 0.01
Surface Water — Wading - 0.01
TOTAL SITE RISKS (Adult Resident): - 1
Hypothetical Future Child Resident
Combined Surface and Subsurface Soil - Direct Contact - 12
Sediment — Wading - 0.09
Surface Water — Wading - 0.04
TOTAL SITE RISKS (Child Resident): - 12
Hypothetical Future Resident (Adult and Child)
Combined Surface and Subsurface Soil - Direct Contact 1E-03 -
Sediment — Wading 1E-06 -
Surface Water — Wading 1E-06 -
TOTAL SITE RISKS (Child Resident): 1E-03 -
Summary of Estimated Blood Lead Levels for Receptor Exposure Scenarios.
Estimated Blood Lead Level (ug/dL)
RECEPTOR Adult Child Fetus
50th percentile Range 95th percentile
4.9 - 17
Site Worker
Hypothetical Future Construction 52 B 18
Worker
- 11-18 -
Hypothetical Future Child Resident
6.5 - 23

*See Appendix A for individual tables.
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Levels of asbestos measured in air during the activity based sampling were greater

than the AALs developed for the site worker and resident. Thus, asbestos in soil also
poses an unacceptable risk under both industrial and residential land uses.

6.7.2.1 Site Worker

A current or future site worker could be present at the BLA area, and could be exposed
to surface soil, sediment, and surface water. The ELCR and non-cancer hazard index
for site worker exposure to each medium are presented in Appendix A, and are
summarized in Table 6-25. As presented in the table above, the ELCRs for surface
soil, sediment, and surface water are all within or equal to the high end of the USEPA
target risk range, and the His for each medium are all below the benchmark value of 1.

The total cumulative ELCR for site workers exposed to surface soil, sediment, and
surface water at the BLAis 1~ 10, which is equal to the high end of the USEPA
target risk range of 1~ 10°to 1~ 10™. This is due to the presence of benzo(a)pyrene
in surface soil. The total cumulative HI for site workers is 0.8, which is less than the
benchmark of 1.

The 50" percentile blood lead level estimates for the site worker receptor was at 4.9
micrograms per deciliter (ug/dL), below the benchmark of 10 pg/dL; however the 95"
percentile fetal blood lead level was 17 pg/dL which exceeds the benchmark.

6.7.2.2 Hypothetical Future Construction Worker

A hypothetical future construction worker could be present at the BLA area, and could
be exposed to combined surface and subsurface soil. The ELCR and non-cancer
hazard index for hypothetical future construction worker exposure to soil are presented
in Appendix A, and are summarized in Table 6-25. As presented in the table above,
the ELCR for combined surface and subsurface soil is within the USEPA target risk
range, and the HI is above the benchmark value of 1.

The total cumulative ELCR for hypothetical future construction workers exposed to
combined surface and subsurface soil at the BLA is 7~ 10°®, which is within the
USEPA target risk range of 1~ 10°to 1° 10™ The total cumulative HlI for hypothetical
future construction worker is 3, which is above the benchmark of 1. When the Hl is
segregated into target site and critical effects, hazards were above the benchmark of 1
in the gastrointestinal tract due to the presence of copper.
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The 50 percentile blood lead level estimates for the construction worker receptor was

at 5.2 pg/dL below the target level of 10 pg/dL; however the 95" percentile fetal blood
lead level was calculated to be 18 pg/dL which exceeds the benchmark.

6.7.2.3 Hypothetical Future Residents

A hypothetical future resident could be present at the BLA area, and could be exposed
to surface soil, sediment, or surface water. The ELCR and non-cancer hazard index
for hypothetical future adult or child resident exposure to each medium are presented
in Appendix A, and are summarized in Table 6-25.

The total cumulative ELCR for hypothetical future residents exposed to combined
surface and subsurface soil, sediment, and surface water at the BLA is 1~ 10°°, which
is greater than the USEPA target risk range of 1~ 10°to 1 10™, due to the presence
of benzo(a)pyrene. The ELCRs for hypothetical future residential exposure to
sediment and surface water are both equal to the low end of the USEPA target risk
range; however, the ELCR for combined surface and subsurface soil was above the
USEPA risk range. The Hls for each medium are all below the benchmark value of 1,
with the exception of the child resident exposure to combined surface and subsurface
soil.

The total cumulative HI for hypothetical future adult residents is equal to the
benchmark of 1. The total cumulative HI for hypothetical future child residents is 12,
which is greater than the benchmark of 1. When the HI is segregated into target site
and critical effects, hazards exceed the benchmark of 1 for the Gl tract, due to copper;
the eyes, nails hair and skin, due to cobalt and Aroclor 1254; and the immune system,
due to Aroclor 1254,

The 50" percentile blood lead level estimates for the hypothetical adult resident
receptor was 6.5 pg/dL which is well below the benchmark of 10 pg/dL; however the
95" percentile fetal blood lead level was predicted to be 23 pg/dL, which is greater than
the benchmark. The range of blood lead level estimates for the child receptor was 11
po/dL to 18 pg/dL looking at annual predicted blood lead levels which is greater than
the benchmark of 10 pg/dL. The predicted exposure of a child over a seven year period
resulted in a geometric mean blood lead concentration of 14.9 pg/dL, also above the
10 pg/dL benchmark and a prediction of 80 percent of the population having blood lead
concentrations above the 10 pg/dL benchmark.
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6.7.3 Asbestos Evaluation

As discussed in Appendix A, the risks and hazards associated with asbestos in soil
cannot be evaluated utilizing traditional risk assessment techniques. This is because
the measurement of asbestos in soils may not be a good indicator of potential for
exposure due to the fact that the main route of asbestos toxicity is through inhalation of
fibers. Thus, the important metric in defining potential risk is the measurement of
asbestos fibers in air within a breathable zone. Based on this information, USEPA
recommends that the results of activity-based air sampling be utilized to determine
whether disturbance of soils in areas known to contain asbestos can result in the
mobilization of asbestos into air at potential hazardous levels where it may be inhaled
by the individuals engaged in activities there.

To evaluate the results of the activity based sampling conducted at the BLA in 2009,
risk based Air Action Level (AALs) for relevant, site-specific exposure scenarios have
been developed in accordance with the methods outlined in the USEPA’s Framework
for Investigating Asbestos-Contaminated Superfund Sites (2008f). AALs were
calculated for all of the exposure scenarios identified at the BLA including the current
and future site worker, the hypothetical future construction worker, the hypothetical
future adult resident, and the hypothetical future child resident. AALs were also
calculated for each potential receptor group at the 1E-06 and 1E-04 risk levels,
representing the lower and upper ends of USEPA'’s acceptable risk range. The
calculation of the AALs is presented in detail within Section 4.4.5 of Appendix A. The
calculated AALs are presented in the following table.

Calculated AAL (s/cc) at Indicated Target
Risk Level
Receptor Group Target Risk = 1E-06 Target Risk = 1E-04

Current/Future Site Worker 0.00007 0.007
Hypothetical Future Construction 0.002 0.2

Worker

Hypothetical Future Child Resident 0.00002 0.002
Hypothetical Future Adult Resident 0.00001 0.001

New River Unit Remedial
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The total asbestos concentration measured in air at Building 404 was non-detect in
samples taken from the activity based sampling grid located 10-20 feet from the
building edge (sample IDs: BLA404-AA2 and BLA404-AP2). However, asbestos was
detected in air samples taken from the activity based sampling grid located
immediately adjacent to the building (0-10 feet from building edge) (sample IDs:
BLA404-AAl and BLA404-AP1). At BLA404-AA1, the total asbestos structures
(specifically chrysotile) measured by Total TEM were 0.022 s/cc; total asbestos
structures (i.e., chrysotile) measured at BLA404-AP1 were 0.090 s/cc. The average of
all airborne asbestos samples at Building 404, including the two samples where it was
non-detect, was 0.028 s/cc. All of these exceed the AAL of 0.007 s/cc (based on a 1E-
04 risk level) calculated for the current and future site worker, as well as the AALs of
0.001 and 0.002 s/cc calculated for the hypothetical future child and adult residents,
respectively. None of these exceed the AAL of 0.2 calculated for the hypothetical
future construction worker.

The total asbestos concentration measured in air during the activity based sampling at
Building 411 was similar to Building 404. The total asbestos concentrations measured
in air during the activity based sampling conducted in the grid located nearest the
building (sample IDs: BLA411-AA1 and BLA411-AP1) were 0.078 and 0.034 s/cc,
respectively. The activity based air samples collected from the grid located 10-20 ft
from Building 411 (sample IDs BLA411-AA2 and BLA411-AP2) were non-detect for
asbestos. For all four samples at Building 411, the average concentration is 0.028
s/cc. The samples from the 0-10 ft grid and the building average exceed the calculated
AALs for the current/future site worker and the hypothetical future residents, but do not
exceed the calculated AAL for the hypothetical future construction worker.

This comparison indicates that the presence of asbestos in the soils closest to
Buildings 404 and 411, and other buildings with conductive flooring at the BLA may
result in unacceptable air concentrations if those soils are subject to intensive
disturbance. These unacceptable risks would be expected under the current/future
industrial scenario and hypothetical future residential exposure scenarios.

6.7.4 Human Health Risk Summary
Table 6-25 summarizes the calculated cancer risks and non-cancer hazards for each

potentially exposed receptor included in the risk assessment for the BLA. As shown in
the table above, the total ELCR values for all surface soil, combined surface and
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subsurface soil, sediment, and surface water exposures for each exposure scenario

are below or within the benchmark range of 10 to 10™ for cancer risk, with the
exception of hypothetical future resident exposure to combined surface and subsurface
soil. The risk driver in this exposure scenario is benzo(a)pyrene.

The total HI values for all surface soil, combined surface and subsurface soil,
sediment, and surface water exposures for each exposure scenario are below the
benchmark of 1 for non-cancer hazard, with the exception of hypothetical future
construction worker and hypothetical future child resident exposure to combined
surface and subsurface soil. When the His are segregated into target site and critical
effects, hazards were only greater than the benchmark of 1 in the gastrointestinal (Gl)
tract for the hypothetical future construction worker, due to copper. For the
hypothetical future child resident exposure to surface soil, hazards exceed the
benchmark of 1 for the Gl tract, due to copper; the eyes, nails hair and skin, due to
cobalt and Aroclor 1254; and the immune system, due to Aroclor 1254.

The results of the risk assessment indicate that under industrial exposure scenarios,
exposure to lead may pose an unacceptable risk. The predicted blood lead levels for
the worker were below the benchmark, but the fetal blood lead levels were above the
benchmark. In addition, predicted blood lead levels for a future hypothetical child
resident were also greater than the benchmark.

As discussed in Section 6.5, removal of the walls and roofs of the buildings has
exposed the conductive flooring to weather, causing it to degrade and wash onto the
surrounding soils. Activity based sampling conducted at the BLA has demonstrated
that intensive disturbance of the soils located immediately adjacent to the buildings
where the flooring has washed off the building pads has the potential to generate
airborne asbestos concentrations that may present an unacceptable risk to human
receptors under current and hypothetical future industrial and/or residential land use
scenarios. Soil sampling at the BLA has indicated that the elevated concentrations of
asbestos in soil that have the potential to generate the airborne asbestos
concentrations are primarily located immediately adjacent to the site buildings, which is
the same general area where the inorganic risk drivers are located.

While not evaluated in the risk assessment any residual lead based paint on the
concrete walls at the BLA or other possible asbestos containing building materials (i.e.,
pipe insulation, joint compounds, mastic, etc.) could also present a risk for current and
future site workers, construction workers, or residents.
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6.8 Ecological Risk Assessment

The purpose of the ERA is to evaluate whether ecological receptors may be adversely
impacted by exposure to site-related constituents detected in surface soil, sediment,
and surface water at the BLA. This section summarizes the occurrence of constituents
in each medium and identifies COPECs at the BLA for the ecological risk assessment;
identifies the potential ecological exposure scenarios relevant to the BLA; and presents
the estimated ecological risks associated with the identified COPECs and the relevant
ecological exposure scenarios at the BLA. Methodologies for data summary and
selection of COPECS, exposure assessment, and toxicity assessment for the ERA are
presented in Appendix A.

6.8.1 Selection of Constituents of Potential Ecological Concern

This section discusses the selection of COPECs for each medium. Risks to ecological
receptors are calculated by dividing the exposure estimates (i.e., the maximum
detected concentrations) by the conservative ESLs. The resulting ratio, the hazard
quotient (HQ), is a highly conservative surrogate for the assessment endpoints
identified in Appendix A. HQs equal to or less than a value of 1 (to one significant
figure) indicate that adverse ecological effects are unlikely (USEPA 1997c). HQs
greater than 1 indicate that further evaluation is warranted. Therefore, the constituents
with HQs greater than 1 or that are identified as bioaccumulative are carried forward as
COPECs into the BERA. Maximum HQs greater than 1 for the BLA area are
summarized in the subsections below.

6.8.1.1 Surface Soll

Surface soil COPECs were selected by comparing the analytical data with USEPA
(2005b) EcoSSLs, USEPA (2003e) Region 5 ESLs, and ORNL values (Efroymson et
al. 1997a,b) for surface soil. Table 6-27 presents the selection of surface soil COPECs
for the ERA. As summarized in Table 6-27, 53 constituents were identified as
COPEC:s in surface soil:

VOCs: 3-octanone and d-limonene;

SVOCs: 2,4-dinitrotoluene,2,6-dinitrotoluene, benzoic acid, carbazole,
dibenzofuran, di-n-butylphthalate, and n-nitrosodiphenylamine;
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Explosives: 2,4,6-trinitrotoluene, m-nitrotoluene, nitroglycerine, and

pentaerythritol tetranitrate;

Pesticides: 4,4’-DDD, 4,4'-DDE, Endosulfan, beta-BHC, alpha-chlordane,
endrin, heptachlor epoxide, and methoxychlor;

PAHSs: acenaphthene, acenaphthylene, anthracene, benzo[a]anthracene,
benzo[a]pyrene, benzo[b]fluoranthene, benzo[g,h,i]perylene,
benzo[k]fluoranthene, chrysene, dibenzo[a,h]anthracene, fluoranthene,
fluorene, indeno[1,2,3-cd]pyrene, naphthalene, phenanthrene, and pyrene

PCB: Aroclor 1254;

Inorganics: antimony, arsenic, barium, cadmium, chromium, cobalt, copper,
iron, lead, manganese, mercury, nickel, selenium, silver, and zinc.

6.8.1.2 Sediment

Sediment COPECs were selected by comparing the analytical data with ESLs from the
following sources in order of priority: USEPA (2008c) Region 3 Sediment Screening
Levels; ORNL values (Jones et al. 1997); and USEPA (2003e) Region 5 Ecological
Screening Levels for sediment. Table 6-28 presents the selection of sediment
COPEC:s for the ERA. As summarized in Table 6-28, thirty constituents were identified
as COPECs in sediment:

VOCs: acetone

Pesticides: 4,4'-DDD, 4,4’-DDE, 4,4’-DDT, beta-BHC, alpha-chlordane, and
dieldrin

PAHSs: anthracene, benzo[a]anthracene, benzo[a]pyrene,
benzo[b]fluoranthene, benzol[g,h,i]perylene, benzo[k]fluoranthene, chrysene,
dibenzo[a,h]anthracene, fluoranthene, fluorene, indeno[1,2,3-cd]pyrene,
phenanthrene, and pyrene

Inorganics: arsenic, barium, beryllium, chromium, copper, lead, nickel,
thallium, vanadium and zinc.
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6.8.1.3 Surface Water

Surface water COPECs were selected by comparing the analytical data with ESLs
from the following sources in order of priority: USEPA (2008d) Region 3 Surface Water
Screening Levels; ORNL values (Suter and Tsao 1996); USEPA (2003a) Region 5
Ecological Screening Levels; and USEPA (2008e) Ambient Water Quality Criteria for
surface water. Table 6-29 presents the selection of surface water COPECSs for the
ERA. As summarized in Table 6-29, 18 constituents were identified as COPECs in
surface water:

Pesticides: dieldrin
PAHSs: benzo[a]anthracene, benzo[b]fluoranthene, chrysene, fluoranthene,
phenanthrene, and pyrene

Inorganics: aluminum, arsenic, barium, chromium, copper, iron, lead,
manganese, mercury, selenium, and zinc.

6.8.2 Summary of Selected Constituents of Potential Ecological Concern

Fifty-three constituents were selected as COPECS in surface soll, thirty constituents
were selected as COPECSs in sediment, and eighteen constituents were selected as
COPEC:s in surface water because the HQs were greater than 1, the chemical was
identified as bioaccumulative, or an HQ couldn’t be calculated because an ESL was
not available.

6.8.3 Refinement of Risk Calculations for Direct Contact COPECs

The list of COPECs identified in the BERA was reevaluated by calculating refined HQs.
The refined HQs were calculated for the COPECs identified in the SLERA using
refined EPCs. Constituents identified as COPECSs in the BERA that were
bioaccumulative were carried forward into food chain models. The results of the
recalculation of the HQs for the BDDT are summarized in the subsections below.

6.8.3.1 Surface Soil
Fifty-three COPECS in surface soil were carried forward into the BERA. When refined
EPCs were compared with the ESLs, 20 constituents [2,6-dinitrotoluene, di-n-

butylphthalate, n-nitrosodiphenylamine, 4,4’-DDD, methoxychlor, benzo(a)anthracene,
benzo(a)pyrene, chrysene, naphthalene, antimony, barium, cadmium, chromium,
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cobalt, copper, lead, mercury, selenium, and zinc] had a refined HQ greater than 1. In

addition, ESLs were not available for 12 other constituents (3-octanone, d-limonene,
benzoic acid, carbazole, dibenzofuran, 2,4,6-trinitrotoluene, m-nitrotoluene,
nitroglycerine, pentaerythritol tetranitrate, Endosulfan, Aroclor 1254, and iron). The
BERA results for surface soil COPECs at the BLA are presented in Table 6-30 and are
discussed in Appendix A. The refined analysis indicated that adverse impacts are not
expected to occur.

Thirty-two of the soil COPECs were identified as bioaccumulative and were also
evaluated in the terrestrial food chain model.

6.8.3.2 Sediment

Thirty COPECs in sediment were carried forward into the BERA. When refined EPCs
were compared with the ESLS, only one constituent (acetone) had a refined HQ
greater than 1. In addition, ESLs were not available for four other constituents (barium,
beryllium, thallium, and vanadium). However, six pesticides, thirteen PAHs, and five
inorganics were evaluated in the aquatic food chain model. The BERA results for
sediment COPECs at the BLA are presented in Table 6-31 and discussed in Appendix
A.

6.8.3.3 Surface Water

Eighteen COPEC:s in surface water were carried forward into the BERA. All but
chromium were identified as bioaccumulative and evaluated in the aquatic food chain
model. When refined EPCs were compared with the ESLs, 10 constituents
(fluoranthene, pyrene, aluminum, arsenic, barium, copper, iron, lead, manganese, and
mercury) had a refined HQ greater than 1. The BERA results for surface water
COPEC:s at the BLA are presented in Table 6-32 and are discussed in detail in
Appendix A. Based on the results of the BERA indicated that adverse impacts to
aquatic life are not expected to occur.

6.8.4 Refinement of Assessment and Measurement Endpoints for Bioaccumulative COPECs

Food chain modeling was conducted at the BLA in order to evaluate the potential
ecological effects of the bioaccumulative COPEC in soil, sediment, and surface water
on the receptors identified in Appendix A. COPECs identified in soil were evaluated in
the terrestrial food chain, and COPECs identified in sediment and surface water were
evaluated in the aquatic food chain. The results for both the maximum and refined
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scenarios of these models are presented in Appendix A, and the results of each of the

refined scenarios are discussed in the subsections below.
6.8.4.1 Terrestrial Food chain Model

As summarized in Table 6-33, the refined scenario LOAEL and NOAEL HQs for most
COPECs were below 1 for both the short-tailed shrew and the American robin. Based
on the overall analysis of terrestrial food chain modeling HQs, as presented in
Appendix A, and consideration of the limited spatial extent of affected soils, adverse
effects are not expected for short-tailed shrews (and other insectivorous mammals)
and American robins (and other insectivorous birds) populations exposed to
bioaccumulative COPECSs in soil at the BLA.

6.8.4.2 Aquatic Food chain Model

As summarized in Table 6-34, the refined scenario LOAEL and NOAEL HQs for both
the mink and the great blue heron were less than or equal to 1 for all bioaccumulative
COPEC:s identified in sediment and/or surface water. These results indicate that mink
and herons (or other piscivorous mammals and birds) exposed to these COPECs are
not expected to experience adverse effects.

Based on the overall analysis of aquatic food chain modeling HQs, adverse effects are
not expected for mink (and other piscivorous mammals) and great blue herons (and
other piscivorous birds) populations exposed to bioaccumulative COPECSs in sediment
and/or surface water at the BLA.

6.8.5 Ecological Risk Summary

Screening-level and baseline risk assessments were completed for the BLA. After the
SLERA, 53 constituents were selected as COPECSs in surface soil, 30 constituents
were selected as COPECSs in sediment, and 18 constituents were selected as
COPEC:s in surface water because the HQs were greater than 1, the chemical was
bioaccumulative, or an HQ could not be calculated because an ESL was not available.
After the BERA, 52 constituents in surface soil, 39 constituents in sediment, and 17
constituents in surface water were retained because the HQs were greater than 1, the
chemical was bioaccumulative or an HQ could not be calculated because an ESL was
not available. Food chain modeling was evaluated for all those constituents identified
as bioaccumulative.

6-49



New River Unit Remedial
Investigation Report

. . . . . Bag Loading Area
Tables 6-33 and 6-34 summarize the constituents in surface soil, sediment, and

surface water carried through the BERA and evaluated in the terrestrial and/or aquatic
food chain model. Although there are a few HQs that exceed 1, when these results are
considered in conjunction with pertinent site information on the limited spatial
distribution and extent of these constituents in surface soil, the potential for population-
level effects is low (Appendix A, Figure 6-5). As shown in Table 6-34, all constituents
evaluated in the aquatic food chain refined scenarios had LOAEL and NOAEL HQs
less than or equal to 1. These results indicate that individual mink and herons (or other
piscivorous mammals and birds) potentially exposed to these COPECSs are not
expected to experience adverse effects.

Based on the overall analysis of the ERA for the BLA, the results indicate that adverse
effects are not expected for wildlife at the site.

6.9 BLA Summary and Conclusions

The BLA is a former powder bag loading facility that operated from 1941 through 1943.
The facility included a total of ten buildings that were connected by elevated walkway
platforms. Seven of the buildings (Buildings 404, 405, 406, 407, 411, 412, and 413),
contained a conductive flooring material that covered the concrete slab floors (including
the second story of Buildings 404 and 405). Samples of the conductive flooring
material indicate that it contained asbestos and several different metals. All process
equipment, wooden roofs, and wooden walls have been removed from the buildings,
leaving only concrete slabs and walls in place. Removal of the building wall and roofs
has exposed the conductive flooring to weather, causing it to degrade and begin to
break away from the underlying concrete. In many cases, the flooring has degraded
into a red powder-like material and washed onto the surrounding soils.

Environmental investigations conducted at the BLA between 1997 and 2008 focused
on evaluating the effects that the deteriorating conductive flooring material and
historical site operations have had on the soils surrounding the BLA buildings. Soll
samples were also collected at former electrical transformer locations, near area
walkways, and from area drainage ditches. Sediment and surface water samples were
collected from the unnamed stream located to the north of the BLA to evaluate the
potential for constituents to have migrated from the site. Water and sediment samples
were also collected from an underground utility vault and former elevator shaft in
Building 405. Laboratory analyte classes varied between the investigation activities but
have included explosives, herbicides, pesticides, PAHs, PCBs, VOCs, SVOCs, TAL
inorganics, asbestos, TCLP-inorganics, and lead-based paint analysis. An extensive
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soil sampling program was also conducted in 2008 that included screening 192 soil

samples around BLA buildings for lead using XRF.

The primary constituents of concern identified during the investigation at the BLA are
associated with the deteriorating conductive flooring in the existing structures.
Inorganics, including arsenic, barium, cadmium, cobalt, copper, lead, and zinc have
been detected in surface soil samples collected around the buildings. Lead and
copper, which are believed to have been the primary components of the conductive
flooring material, were the most frequently detected constituents at concentrations
above applicable industrial and residential RSLs. The 2008 sampling activities
confirmed that the inorganics concentrations above applicable RSLs and/or
background levels are generally limited to surface soils immediately adjacent (i.e.
within 1 to 5 ft) to buildings with conductive flooring material; although, the elevated
concentrations extend up to 10 ft from buildings in a few isolated areas. Subsurface
soil sampling activities at the BLA have not identified any of the inorganics associated
with the flooring material at concentrations above the applicable RSLs. Samples
collected from BLA drainage ditches have also indicated that the concentrations of
inorganic constituents were within background levels. The subsurface soil and
drainage ditch sampling results indicate that the mobility of these constituents is very
limited. The only inorganics detected at concentrations above applicable RSLs and
background inorganics concentrations in subsurface soil were aluminum (2 samples )
and iron (1 sample).

PAHSs, which are possibly associated with the flooring material and other building
materials used at the BLA are also present in surface soils around the BLA buildings
and former elevated walkway corridors. Benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and
indeno(1,2,3-cd)pyrene were detected in several surface soil samples at
concentrations above industrial and residential RSLs. Concentrations of PAHs did not
exceed residential RSLs in subsurface soil samples at the BLA or in drainage ditch
samples.

Asbestos, another component of the conductive flooring and other BLA building
materials, has been identified in surface soils surrounding the various BLA buildings.

The PCB Aroclor 1254 was detected in surface soils near two former transformer
locations at the BLA. One sample collected from a former transformer location east of
Building 416 (BLATRO01) contained Aroclor 1254 at a concentration above the industrial
RSL. Two samples (SS09 and BLASSO01) collected near a former transformer at the
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northwest corner of Building 405 also contained Aroclor 1254 at concentrations above

the industrial RSL. Additional samples collected in the vicinity of these two locations
did not contain any PCBs at concentrations above applicable residential screening
levels indicating that the detections of Aroclor 1254 were isolated. PCBs have not
been detected in sediments or surface water samples at the BLA, further supporting
the theory that constituents are not migrating from the BLA.

Sediment and surface water samples were collected from two locations in the
unnamed stream that passes to the north of the BLA during the 2002 site investigation.
While the data indicated that several pesticides, and PAHS were present at low
concentrations in the sediment, no constituents were detected at concentrations above
applicable RSLs. The pesticide dieldrin was detected in one surface water sample
(BLASWO05) from the unnamed creek north of the BLA, at a concentration above the
tap water RSL; however, dieldrin was also detected in other surface water samples
collected from the unnamed stream in 2002, upstream of the BLA, including a sample
where the unnamed stream first enters the RFAAP-NRU (WBGSW14). No other
constituents were detected in stream surface water at concentrations above applicable
tap water RSLs.

Water samples collected from two utility vaults identified at the BLA (at Building 405) in
2008 contained arsenic at concentrations above the tap water RSL. No other
constituents were identified in the vault water samples at concentrations above
applicable RSLs.

For the purposes of the HHRA, surface soil, total soil, surface water and sediment were
evaluated for both current and future land-use conditions. Under current land-use
conditions, site worker exposures to surface soil, surface water, and sediment were
evaluated. Under future conditions, the site worker exposures remained the same as
the current exposures and construction or excavation worker, adult resident and child
resident exposures to total soil, surface water, and sediment were evaluated.

The potential cumulative cancer risks for site workers and hypothetical construction
workers under current and future land-use conditions at the BLA were within the
generally acceptable ELCR target risk range of 1 x 10°to 1 x 10™for health
protectiveness at Superfund sites (USEPA, 1990). The cumulative ELCRs for
hypothetical future residents was greater than the USEPA target risk range of 1~ 10°
to1° 10™ The risk driver under for the residential scenario is benzo(a)pyrene.
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The total HI values for all surface soil, combined surface and subsurface soill,

sediment, and surface water exposures for each exposure scenario are below the
benchmark of 1 for non-cancer hazard, with the exception of hypothetical future
construction worker and hypothetical future child resident exposure to combined
surface and subsurface soil. When the His are segregated into target site and critical
effects, hazards were only greater than the benchmark of 1 in the gastrointestinal (Gl)
tract for the hypothetical future construction worker, due to copper. For the
hypothetical future child resident exposure to surface soil, hazards exceed the
benchmark of 1 for the Gl tract, due to copper; the eyes, nails hair and skin, due to
cobalt and Aroclor 1254; and the immune system, due to Aroclor 1254.

Lead was also a constituent of potential concern for each of the receptors considered
in the BLA risk assessment. For the current industrial and future hypothetical
residential land use scenarios, exposure to lead resulted in predicted blood lead levels
greater than the benchmark.

Removal of the walls and roofs of the buildings has exposed the conductive flooring to
weather, causing it to degrade and wash onto the surrounding soils. Activity based
sampling conducted at the BLA has demonstrated that intensive disturbance of the
soils located immediately adjacent to the buildings where the flooring has washed off
the building pads has the potential to generate airborne asbestos concentrations that
may present an unacceptable risk to human receptors under current/future industrial
exposure scenarios and hypothetical future residential land use scenarios. Activity
based sampling has also indicated that airborne asbestos fibers are not generated at
distance from the buildings where asbestos concentrations in soil are low. Soil
sampling at the BLA has indicated that the elevated concentrations of asbestos in soil
that have the potential to generate the airborne asbestos concentrations are primarily
located immediately adjacent to the site buildings, which is the same general area
where the inorganic risk drivers are located.

While not evaluated in the risk assessment any residual lead based paint on the
concrete walls at the BLA or other possible asbestos containing building materials (i.e.,
pipe insulation, joint compounds, mastic, etc.) could also present a small risk to current
and future receptors. However, it should be noted that the overall extent of these
materials at the site is limited. It should also be noted that the one paint chip sample
collected at the BLA during the RI activities contained lead at a concentration below the
federal standard for lead based paint of 5,000 mg/kg.
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A SLERA and BERA were completed for the BLA, to evaluate surface soil, sediment,

and surface water for ecological receptors, and food chain modeling was evaluated for
all those constituents identified as bioaccumulative. The results of the evaluation of the
SLERA and BERA for direct contact and the constituents evaluated in the terrestrial
food chain models indicate that some of the NOAEL and LOAEL HQs were greater
than 1, which suggests the potential for risk to some individual insectivorous mammals
and birds exposed to surface soils. However, when these results are considered in
conjunction with pertinent site information on the limited spatial distribution and extent
of these constituents, affects of these COPECSs at the population-level are unlikely at
the BLA. All constituents evaluated in the aquatic food chain refined scenarios had
LOAEL and NOAEL HQs less than or equal to 1, indicating that individual mink and
herons (or other piscivorous mammals and birds) potentially exposed to COPECs are
not expected to experience adverse effects.

The environmental investigations completed at the BLA have successfully defined and
delineated the extent of effects that historical operations and degrading flooring
material have had on environmental media at the site. The investigations have
confirmed that the effects are generally limited to surface soils located immediately
adjacent to buildings with conductive flooring, former elevated walkways, and two
former transformer locations. The results of the HHRA activities indicated that lead,
copper, and asbestos would be the primary risk drivers under the industrial site worker
and construction worker exposure scenarios. Under the hypothetical future residential
land use scenario, benzo(a)pyrene, Aroclor 1254, cobalt, copper, lead and asbestos
were also found to be potential risk drivers. The ERA activities indicated the potential
for risk to individual ecological receptors (i.e., short-tailed shrew and the American
robin) due to Hazard Quotients (HQs) greater than 1 for Aroclor 1254, cadmium,
copper, lead, and zinc; although no adverse population-level effects would be expected
due to the limited areal distribution of these constituents.

An FS is recommended for the BLA to assess potential remedial alternatives to

mitigate the unacceptable risks and hazards associated with the site soils, conductive
flooring material, and other building materials.
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7. Igniter Assembly Area

7.1 Site Description and History

The IAA is located in the western portion of the RFAAP-NRU (Figure 1-2). Many of the
buildings in this area were used for the assembly of igniter charges used for artillery,
cannon, and mortar projectiles. To support the igniter assembly operations there were
also several outparcel buildings that were used to store and prepare the black powder
used in the igniters. There were also buildings used for the shipping and receiving of
materials related to the IAA as well as offices, change houses, and break rooms. The
main igniter assembly buildings (Buildings 8102-1 through 8102-8, and Buildings 502,
504, 522 and 522A), and many of the outparcel buildings that handled the igniter
materials contained, conductive flooring material similar to the BLA buildings. This
conductive flooring was used to prevent the buildup of static electrical charges which
could have potentially ignited explosive materials during assembly operations. The
buildings with conductive flooring at the IAA are depicted on Figure 7-1. This flooring
material contains various heavy metals and asbestos and was exposed to the weather
when the wooden roof and walls were removed from the buildings. As a result, the
conductive flooring has degraded into a red powder-like substance very similar to what
has been observed at the BLA. In many areas, the degraded conductive flooring
material has washed off the concrete pads onto surrounding surface soils. The
concrete walls of many buildings were also painted with lead-based paint.
Deterioration of the paint may have provided a potential source of lead to the soils
immediately surrounding the former building areas

7.2 Physical Setting

The areas surrounding the main assembly buildings and multiple outparcel buildings
are generally flat and vegetated with tall grass, shrubs, and pine trees. Previously
maintained grassy areas have been allowed to revert to more natural conditions.
Raised concrete sidewalks connect the assembly buildings with various outbuildings;
however, none of these sidewalks were constructed with conductive flooring. A
change-house/canteen (Building 8101) has been removed to its foundation. Building
8101 also contains no conductive flooring material. An engineered drainage system
around the IAA consists of a series of culverts to divert water under the sidewalks to
ditches which eventually drain into the unnamed creek that provides drainage for
much of the RFAAP-NRU. However, the length of the unlined ditches suggests that
runoff from normal rain events would infiltrate prior to arriving at the creek.
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The soil at the site varies from fill material to native soil. Generally, native soil at the

IAA belongs to the Groseclose Urban Land Complex soil grouping. Stratigraphic
characterization indicates that the soil consists of yellowish-red to dark yellowish-brown
to strong brown silt and silty clay. Below this lies a layer of mottled, moderately hard to
soft clay with intermixed quartz gravel and weathered bedrock (saprolite). This
material grades downward to a tight, saprolitic clay at approximately 25 ft bgs (IT
2001).

7.3 Conceptual Site Model

In accordance with the general CSM, presented in Section 3.5, potentially affected
media at this site would include surface soil, subsurface soil, sediment, and surface
water. Potential sources of adverse environmental effects at this site are historical
manufacturing and storage operations, deteriorating conductive flooring material,
deteriorating lead based paint, and PCB containing electrical transformers that were
formerly located at the site. It is also possible that residual asbestos containing
materials (i.e., pipe insulation, mastic, joint compounds, etc.) are present in some I1AA
buildings that could be released to the environment, or could have been released
during historic building demolition activities.

Surface soils in the areas surrounding the buildings with conductive flooring material
appear to have the greatest potential to exhibit effects from historical operations and
from the conductive flooring material. Surface soils located next to the buildings show
signs of staining as a result of deteriorated conductive flooring material washing off of
the building pads. Due to the composition of the flooring material, soils next to the
buildings are expected to exhibit elevated concentrations of metals and asbestos. Soll
sampling at the IAA has indicated that the COPCs at the site are generally confined to
surface soils. Therefore, contaminant infiltration into subsurface soils does not appear
to be a major pathway.

The majority of the IAA area is relatively flat, therefore erosion and/or migration of
surface soils is expected to be fairly minimal. However, during heavy rainfall events
surface water run-off has the potential to carry COPCs and affected soils to area
drainage ditches. These drainage ditches remain dry except during heavy rainfall
events .
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7.4 Environmental Investigations

The IAA was designated a Study Area for the RFAAP-NRU site due to the former
manufacturing activities at the site and the presence of deteriorating conductive
flooring in site buildings that are composed of various inorganics and asbestos. In
addition to the conductive flooring there were PCB-containing transformers at the site.
The presence of these materials at the site warranted investigations of site media
including soil surrounding building and former transformer locations, as well as
sediment from drainage ditches in the vicinity of these locations. Environmental
investigations at the IAA have been on-going since 1997 and have included:

1997 — Preliminary Sampling by Dames and Moore, Inc.

1998 — Additional Characterization Sampling by Dames and Moore, Inc.
1997 and 1998 — Independent Sampling by Gannett Fleming

1998 — Remedial Investigation by ICF Kaiser Engineers, Inc. (ICF KE)
2002 — Conductive Flooring Assessment by USACE

2002 — Remedial Investigation by Shaw

2005 — Additional Characterization Sampling by Shaw

2008 — Remedial Investigation by ARCADIS

2009 — Supplemental Remedial Investigation by ARCADIS

The goals and findings of each of these investigations are summarized in the following
sections. As discussed in Section 4.1, the constituent detections reported in these
sections are compared to their medium specific screening criteria (i.e., RSLs), where
applicable.

7.4.1 Preliminary Sampling, Dames and Moore, 1997

An initial December 1997 soil sampling effort was conducted by Dames and Moore,
Inc., to provide an assessment of the lateral and vertical distribution of organic and
inorganic constituents in soil around Buildings 8102-2, 8102-7, 502 and 504 at the 1AA,
resulting from historical operations and the weathering of the conductive flooring in the
buildings. At each building, three soil boring locations were positioned in a line
perpendicular to the building at distances of 1 ft, 3 ft, and 5 ft out from the sidewalk.
Sample locations are shown on Figure 7-2. Three samples were collected from depths
of 0to 1, 1to 2, and 2 to 3 ft bgs at the location 1 ft away from the sidewalk. For the
sampling locations 3 ft and 5 ft away from the sidewalk, samples were collected at
depths of 0to 1 and 1 to 2 ft bgs. In total 15 surface soil samples and 20 subsurface
soil samples were collected:
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15 surface soil samples [50240 (0-1) through 81027260 (0-1)]

20 subsurface soil samples [50240 (1-2) through 8102727 (2-3)]
The surface and subsurface soil samples were analyzed as follows:

Four surface and seven subsurface soil samples for SVOC analysis
Seven surface and 11 subsurface soil samples for PCB analysis
One surface and three subsurface soil samples for pesticides

15 surface and 20 subsurface soil samples for TAL metals;

The laboratory analytical results for the soil samples are summarized in Table 7-1 and
the sample locations are depicted in Figure 7-2. The results indicated the following.

SVOCs. A total of seven different SVOC compounds were detected in soil samples
during this phase of investigation (see Table 7-1). Two SVOCs, were detected at
concentrations above industrial RSLs including:

2,4-Dinitrotoluene in sample 504360 (1-2); and
Bis(2-ethylhexyl)phthalate in samples 504312 (0-1) and 504360 (1-2)

Three SVOCs were also detected at concentrations between the residential and
industrial RSLs, including:

2,4-Dinitrotoluene in sample 504360 (0-1);

bis(2-Ethylhexyl)phthalate in samples 504312 (2-3), 504336 (0-1), and 504360
(0-1); and

Chrysene in sample 504360 (1-2).

No other SVOCs were detected at concentrations above residential RSLs.

PCBs. Aroclor 1254 was the only PCB detected in soil samples collected from the I1AA
(See Table 7-1). Aroclor 1254 was detected above the industrial soil RSL in two soll
samples [504312 (0-1) and 504360 (1-2)] and at concentrations between the
residential and industrial RSL in three samples [50240 (0-1), 504336 (0-1), and 504360

(0-1)1.

Pesticides. Four pesticides (4,4-DDT, Endosulfan I, endrin, and methyoxychlor)
were detected in soil samples collected at Building 8102-7 (see Table 7-1). The
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detected concentrations were below residential RSLs. Pesticides were not detected in

samples collected at the other buildings.

Inorganics. Several inorganics were detected in all of the soil samples collected from
the IAA (see Table 7-1). Three inorganics were detected at concentrations above
industrial RSLs and established background concentrations in at least one soil sample,
Including:

Chromium in surface soil sample 504360 (1-2 ft bgs)

Lead in surface and subsurface soil samples 504312 (0-1 ft bgs), 504336 (0-1
ft bgs), 504336 (1-2 ft bgs), 504360 (0-1 ft bgs), and 504360 (1-2 ft bgs)
Mercury in surface soil sample 503460 (0-1 ft bgs)

Four inorganics were also detected at concentrations between the residential and
industrial RSLs and above established background concentrations in at least one soil
sample, including:

Aluminum in sample 81027160 (1-2 ft bgs)

Copper in samples 504312 (0-1 ft bgs), 504336 (0-1 ft bgs), 504360 (0-1 ft
bgs), and 504360 (1-2 ft bgs)

Chromium in surface soil samples 504312(0-1 ft bgs), 504336(0-1 ft bgs), and
504360 (0-1 ft bgs).

Lead in surface soil sample 8102727 (0-1 ft bgs)

Iron in samples 504312 (0-1 ft bgs) and 504360 (1-2 ft bgs),

Zinc in sample 504360 (1-2 ft bgs)

While several other naturally occurring inorganics were detected in the soil samples,
none were detected at concentrations above both residential RSLs and established
background concentrations.

7.4.2 Additional Characterization Sampling, Dames and Moore, 1998

Additional characterization sampling in February 1998 was conducted by Dames and
Moore, Inc. to enhance delineation of organic and inorganic constituents in soil around
Building 8102-7 at the IAA. Three borings were advanced in locations of previous
borings (81027112, 81027136, and 81027160) at Building 8102-7 from the 1997
investigation. The borings were advanced at locations that previously had only been
analyzed for TAL metals. The following samples were collected during this
investigation:
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Three surface soil samples were collected for SVOCs, PCB, and pesticides

analyses.
Four subsurface soil samples were collected for SVOCs, PCBs, and pesticides
analyses.

The laboratory analytical results for the soil samples are summarized in Table 7-2 and
the sample locations are depicted in Figure 7-2. The results indicated the following.

SVOCs. Only one SVOC [bis(2-ethylhexyl)phthalate] was detected during the
February 1998 investigation (see Table 7-2). The detected concentration was below
the residential RSL.

PCBs. No PCBs were detected in any of the surface or subsurface soil samples.

Pesticides. A total of two pesticides (4,4-DDT and endrin) were detected during the
February 1998 investigation (see Table 7-2). 4,4’-DDT was detected at a
concentration above the residential RSL but below the industrial soil RSL in one
surface soil sample (81027112 (0-1).

7.4.3 Independent Sampling, Gannett Fleming, 1997 & 1998

The objective of the independent sampling was to characterize surface soil at areas in
the IAA that were not investigated previously. Initial investigation activities included the
collection of two surface soil samples from the vicinity of IAA Buildings 8102-8 and
8102-5 in 1997 and five more soil samples collected from borings or test pits in 1998.
In 1998, six additional soil samples (SS- 11a, SS-11b, SS-12, SS-12¢, TR-01a, and
TR-01b) were collected from borings and test pits at three locations at the I1AA.
Samples SS-11a and SS-11b were collected adjacent to Building 8102-5, samples SS-
12 and SS-12c were collected adjacent to Building 8102-6 and Samples TR-0la and
TR-01b were collected adjacent to the former transformer located north of Building
8102-4. A total of seven surface soil samples were collected and analyzed as follows:

Two surface soil samples for VOCs

Four surface soil samples for SVOCs

Four surface soil samples for PCBs

Four surface soil samples for Pesticides
Five surface soil samples for TAL inorganics;
One surface soil sample for asbestos
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Additionally, one paint chip sample (WS-03) from the conductive flooring was collected

and analyzed for TAL inorganics.

The laboratory analytical results are summarized in Table 7-3 and the sample locations
are depicted in Figure 7-2. The results indicated the following:

VOCs. Acetone, methylene chloride, and naphthalene were detected in two surface
soil samples (SS-03 and SS-11). The detected concentrations were several orders of
magnitude below applicable residential RSLs (see Table 7-3). No other VOCs were
detected during this event.

SVOCs. A total of nineteen SVOCs were detected in various soil samples during this
event (see Table 7-3). Five of the SVOCs [benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] were
detected at concentrations above industrial RSLs at soil sample TR-01A. Soil sample
TR-01b, which was collected immediately adjacent to TR-O1a only contained
benzo(a)pyrene at a concentration above the residential RSL. Benzo(a)pyrene and
benzo(b)fluoranthene were also detected at concentrations above the residential RSL
at sample location SS-11. The other SVOCs detected during this event were at
concentrations below applicable industrial and residential RSLs.

PCBs. Aroclor 1260 was the only PCB detected during this sampling event. Aroclor
1260 was detected at a concentration above the industrial RSL in one soil sample (SS-
03) and between the residential and industrial RSLs in one soil sample (SS-03) (see
Table 7-3). PCBs were not detected in samples TR-01A and TR-01B collected
adjacent to the former transformer location.

Pesticides. One pesticide (Endrin) was detected at sample location TR-01 (see Table
7-3). The detected concentration was below the residential RSL. No other pesticides
were detected in the soil samples.

Inorganics. Several inorganic constituents were detected in all of the soil samples
collected during this investigation (see Table 7-3). Three inorganics were detected at
concentrations above both industrial RSLs and established background concentrations
in at least one soil sample, including:

Arsenic in all soil samples analyzed for TAL metals (SS-03, SS-11, SS-11a,
SS-11b, and SS-12) and in the paint chip sample WS-03
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Copper in all soil samples analyzed for TAL metals and in the paint chip

sample WS-03
Cobalt in soil samples SS-11 and SS-12
Lead in soil samples SS-11 and SS-11a

Five inorganics were also detected at concentrations between the residential and
industrial screening levels and natural background concentrations in at least one soil
sample, including:

Barium in soil samples SS-11, SS-11a, SS-11b, and SS-12

Cadmium in soil sample SS-11

Nickel in soil sample SS-12

Zinc in soil samples SS-11, SS-11a, SS-11b, and SS-12 and the paint chip
sample WS-03

Asbestos. Asbestos (chrysotile) was detected in one soil sample (SS-12) at 2.1%
(see Table 7-3).

7.4.4 Remedial Investigation, ICF KE, 1998

The purpose of the 1998 RI was to further characterize the nature and extent of target
constituents at the IAA through the investigation of surface/subsurface soil and
conductive flooring. Activities completed during this investigation included:

The advancement of test pits adjacent to Buildings 8101-1 and 8101-7 to
characterize the soil profile and assess the nature and extent of contamination
due to the runoff of conductive flooring material from the buildings. Four
surface soil samples and four subsurface soil samples were collected as part
of the test pitting activities.

Five soil borings (IASB1 through IASB5) in various areas of the I1AA. Five
surface soil samples [IASB1 (0.5-1), IASB2 (0-2), IASB3 (0.5-1), IASB4 (0.5-
1.5), and IASBS5 (0.5-1)] and five subsurface soil samples [IASB1 (5-6), IASB2
(4-6), IASB2 (26-28), IASB3 (5-6), IASB4 (5-6), IASB5 (0.5-6)] were collected
from these soil borings.

One conductive floor sample (IACF2) was collected from the northeast corner
of Building 8102-1.
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7.4.4.1 1998 Test Pitting Activities

Two 6 x 2 ft test pits (IATP1 and IATP2) were advanced to a depth of 4 ft on the
northeast corner of Buildings 8102-1 and 8102-7, respectively. These test pits were
advanced to characterize the soil profile and assess the nature and extent of
constituent detections due to the runoff of conductive flooring material from the
buildings. A substantial quantity of red-stained surface soil was encountered in the
immediate vicinity of both buildings. Field observations during the advancement of test
pit IATP1 indicated that red-stained soil was visible to a distance of 2.5 ft from the
building foundation and to a depth of approximately 1.2 ft bgs. Field observations at
test pit IATP2 indicated that the red-stained soil extended to nearly 3 ft from the
building foundation to a depth of 0.5 ft bgs. The soil physical characteristics and the
discovery of fill material, encountered during the advancement of IATP2, indicated that
soil directly surrounding Building 8102-7 is not native. However, the soil physical
characteristics encountered during the advancement of test pit IATP1 were indicative
of native soil.

Samples were collected from both test pits. Test pit samples IATP1A and IATP1C
were collected a distance of approximately 1 ft and 5 ft from the foundation of Building
8102-1, respectively, at a depth of 0.5-1.0 ft bgs. Samples IATP1B and IATP1D were
collected at the same locations as IATP1A and IATP1C at depths of 4.0-4.5 ft bgs.
The same strategy was utilized for soil samples (IATP2A through IATP2D) collected
from test pit IATP2. The soil samples from both test pits were analyzed for explosives
and TAL inorganics. The surface soil samples were also analyzed for TCL SVOCs.
The analytical results from the test pit samples are summarized in Table 7-4 and the
sample locations are depicted in Figure 7-2.

SVOCs. A total of eleven different SVOCs were detected in various test pit soil
samples (See Table 7-4). Benzo(a)pyrene was detected at a concentration of 0.080
mg/kg at IATP1A, which is above the residential RSL but below the industrial RSL. No
other SVOC/PAH constituents were detected at concentrations above applicable
RSLs.

Explosives. No explosives were detected in any of the test pit samples.

Inorganics. As with all samples at the RFAAP-NRU, several inorganics were detected
in all of the test pit soil samples (see Table 7-4). Arsenic (28.8 mg/kg) and copper
(7,070 mg/kg) were detected in surface soil sample IATP2A at concentrations above
established background concentrations and industrial RSLs. The other surface soil
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sample from test pit ITAP2 (IATP2B) had copper present at a concentration of 1,440

mg/kg, which is above the residential RSL and background. The subsurface soil
samples from the IATP2 test pit did not have any inorganics detected at concentrations
above background levels. The only constituent detected above background in the
IATP1 test pit was copper in surface soil sample IATP1A. Copper was detected in this
sample at a concentration of 1,280 mg/kg, which is above the residential RSL.

7.4.4.2 1998 Soil Borings

In addition to the test pit samples, eleven soil samples were collected from five borings
(IASB1, IASB2, IASB3, IASB4, and IASB5) located adjacent to Buildings 8102-2, 8102-
3, 8102-4, 8102-6, and 8102-7 respectively. Boring IASB4 was located at previous
location SS-12, where the highest concentrations of copper and arsenic were detected
by Gannett Fleming in 1998. A shallow sample (0-2 ft bgs) and a medium depth
sample (4-6 ft bgs) were collected from each boring. Additionally, one deep sample
[IASB2C] was collected from a depth of 26-28 ft bgs to characterize the lower
subsurface region. All eleven samples were analyzed for SVOCs and inorganics. One
sample [IASB5B (4-6 ft bgs)] was also analyzed for explosives. The analytical results
from these samples are also summarized in Table 7-4 and the sample locations are
depicted in Figure 7-2. The results indicated the following:

SVOCs. Seven different SVOCs/PAHs were detected in isolated soil samples during
this event (See Table 7-4). The detected constituents were all at concentrations lower
than applicable industrial and residential RSLs.

Explosives. No explosive compounds were detected in soil sample IASB5B (4-6 ft
bgs).

Inorganics. Several inorganics were detected in all of the soil samples collected
during this event (see Table 7-4). Iron was detected in surface soil sample IASB3 (0.5-
1 ft bgs) at a concentration of 52,600 mg/kg, which is above the residential RSL, and
slightly above the background level of 50,962 mg/kg. No other inorganics were
detected in surface or subsurface soil at concentrations above background and
residential RSLs.

7.4.4.3 1998 Conductive Flooring Sample

One conductive floor sample (IACF2) was collected from the northeast corner of
Building 8102-1 to verify floor material composition and assess transport and mobility.
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A small chunk of the red conductive flooring material was collected from the surface of

the building foundation and was considered representative of the material found in
each of the buildings. The flooring was a dry, dull red colored material containing white
fibers. The sample was analyzed for TCL SVOCs, TCLP inorganics, and asbestos.
Results of the conductive flooring analysis are summarized in Table 7-5. TCLP results
indicate that barium, cadmium, chromium, lead, and selenium were present in
leachable forms in the conductive floor sample. None of the detected inorganics were
at concentrations above their respective TCLP regulatory guidelines. Asbestos and
TCL SVOCs were not detected in the flooring sample.

7.4.5 Conductive Flooring Assessment, USACE, 2002

The USACE completed a conductive flooring assessment in 2002 to further evaluate
the composition of the conductive flooring material at the IAA and the BLA. The results
of this investigation are summarized in the 2003 report entitled Site Screening Report
of Conductive Flooring at the Igniter Assembly Area and Bag Loading Area in the New
River Unit (USACE, 2003). The sampling activities at the 1AA included the collection of
flooring samples from 14 buildings [Buildings 502, 504, 509, 522, 529, 8102-A (a
loading dock located to the north of Building 8102-8), 8102-2, 8102-7, Building XXXX
(located between Buildings 522 and 529), 1, 562, 565, and 571].

Fifteen conductive flooring samples (two from Building 8102-7, one from each of the
remaining buildings) were collected from buildings in the 1AA to verify floor material
composition and assess transport and mobility. A small chunk of the red conductive
flooring material was collected from the surface of the building foundation. The flooring
is a dry, dull red colored material containing white fibers. The samples were analyzed
for TCL VOCs, TCL SVOCs, PCBs, TCL pesticides, explosives, and asbestos. In
addition, one sample, was analyzed for TCLP VOCs and TCLP metals. The laboratory
analytical results are summarized in Table 7-6. The results indicated the following:

VOCs. Two VOCs (acetone and methylene chloride) were detected in conductive
flooring samples. The detected concentrations were all below applicable industrial and
residential soil RSLs.

SVOCs. Fourteen different SVOCs/PAHs were detected in the conductive flooring
samples (see Table 7-6). However, the detected concentration of the PAH
benzo(a)pyrene in the sample from Building 509, was the only constituent detected at
a concentration above the industrial RSL. Two other PAHs [benzo(a)anthracene and
benzo(b)fluoranthene] were also detected above the residential RSL in the sample
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from Building 509, No other PAHs were detected at concentrations above residential

RSLs in any of the conductive flooring samples.

PCBs. The PCB Aroclor 1254 was detected in samples from Buildings 504, 509, 522,
and 529 at concentrations above industrial soil RSLs. Aroclor 1254 was also detected
in samples from Buildings 502 and XXXX at concentrations between the residential
and industrial soil RSLs. With the exception of Aroclor 1232 at Building 502, which
was detected at a concentration below the residential RSL, no other PCBs were
detected during this sampling event.

Pesticides. Six different pesticides (4,4'DDE, 4,4'DDT, dieldrin, endrin, lindane, and
gamma chlordane) were detected in isolated samples during this event (see Table 7-
6). Dieldrin was detected at concentrations above the residential RSL in three of the
conductive flooring samples (RFAAP-502, RFAAP-522, and RFAAP-529. No other

pesticides were detected above residential RSLs in the conductive flooring samples.

Explosives. No explosives were detected in any of the conductive flooring samples.

Inorganics. Several inorganics were detected in all of the flooring samples collected
during this sampling event (see Table 6-6). Arsenic, copper, and lead were all
detected in several samples at concentrations above background soil concentrations
and industrial soil RSLs. Chromium, nickel, and zinc were also detected in several
samples at concentrations above background and residential soil RSLs.

Asbestos. Asbestos (chrysotile) was detected at low concentrations (approximately 2
percent) in all of the conductive flooring samples (see Table 7-6).

TCLP VOCs and TCLP Metals. The VOC tetrachloroethylene (PCE) was the only
constituent detected in leachable form in the sample analyzed for TCLP VOCs and
TCLP metals. The detected concentration was lower than the TCLP disposal standard
of 700 pg/L (see Table 7-6).

The conclusions of the investigation indicated that the composition of the conductive
flooring was generally consistent among all buildings at the 1AA.
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7.4.6 Site Investigation, Shaw, 2002.

This section is intended to provide a brief summary of the field activities conducted at
the IAA by Shaw during the 2002 field investigation. The field activities included the
following:

Five surface soil samples (IASS01 through IASS05) were collected from areas
located adjacent to IAA buildings.

Ten additional surface soil samples and 15 subsurface soil samples were
collected from ten borings (IASB06 through IASB15) located adjacent to
buildings with conductive flooring.

Eight surface soil samples (IATRO1 through IATR08) were collected from test
pits completed at former transformer locations.

Nine sediment samples (IASD04 through IASD12) were collected from area
drainage ditches.

7.4.6.1 Soil Sampling

A total of 15 surface soil samples and 15 subsurface soil samples were collected next
to the 1AA buildings during the 2002 investigation. All of the soil samples were
analyzed for TAL inorganics. Other analyte classes sampled for in this investigation
included VOCs, PAHsS/SVOCs, PCBs, pesticides, herbicides, explosives, pH, and grain
size; however, not all analytes were included at every location. The laboratory
analytical results from this sampling event are summarized in Table 7-7, and the
sample locations are depicted in Figure 7-2. The results indicated the following:

VOCs. Two VOCs (acetone and toluene) were detected in isolated samples at
concentrations several orders of magnitude below applicable residential RSLs (see
Table 7-7).

SVOCs. Twenty different SVOC/PAH constituents were detected in the surface soil
sample at sample location IAASSO5 (see Table 7-7). The analytical results indicated
that the concentration of benzo(a)pyrene was higher than the industrial RSL at this
location. Benzo(a)anthracene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and
indeno(1,2,3-cd)pyrene were also detected at this location at concentrations above the
residential RSL. The other detected constituents were at concentrations lower than
residential RSLs.
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PAHSs. A total of 17 PAH constituents were detected in isolated surface and

subsurface soil samples (see Table 7-7). The analytical results indicated that no
constituents were at concentrations higher than industrial RSLs. Benzo(a)pyrene was
detected at a concentration higher the residential RSL at sample location IASSO05 (this
is the same sample location that had several PAH constituents at concentrations
above applicable RSLs in the SVOC analysis). No other PAHs were detected at
concentrations above applicable RSLs.

PCBs. The PCB Aroclor 1254 was detected above the industrial RSL in sample
IASSO05, which was collected adjacent to Building 8101 (this building did not contain
conductive flooring). PCBs were not detected in any of the other surface or subsurface
soil samples collected next to IAA buildings during this event (see Table 7-7).

Pesticides. Pesticides were not detected in the one surface soil sample (IASBO6)
collected for pesticide analysis.

Herbicides. No herbicides were detected the one surface soil sample (IASBO6)
collected for herbicide analysis.

Explosives. The explosive nitroglycerine was detected at soil sample location IASS05
at a concentration of 0.57 mg/kg (see Table 7-7). The detected concentration was
below the residential RSL of 0.61 mg/kg. No other explosives were detected.

Inorganics. Several inorganic constituents were detected in all of the soil samples
collected during this sampling event (see Table 7-7). Arsenic at IASB12 (4-6 ft bgs),
lead at IASB14 (0-0.5 ft bgs), and cobalt at IASB0O7 (0-0.5 ft bgs)were the only
constituents detected at concentrations above background levels and industrial RSLs.
Aluminum, copper, iron and lead were also detected in various samples at
concentrations above background levels and residential RSLs.

The eight surface soil samples collected from the former transformer locations (IATR0O1
through IATRO08) were analyzed for PCBs. The analytical results for these samples are
summarized in Table 7-7 and the sample locations are depicted in Figure 7-2. The
results indicated that sample location IATRO7 was the only location that contained a
PCB detection. Aroclor 1260 was detected at a concentration of 0.40 mg/kg at
IATRO7, which is above the residential RSL of 0.24 mg/kg.
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7.4.6.2 Sediment Sampling

Nine sediment samples (IASD04 through IASD12) were collected from I1AA area
drainage ditches during the 2002 investigation. The ditches were all dry during the
sampling event and only carry water during heavy rainfall events. The samples were
analyzed for VOCs, PAHs/SVOCs, PCBs, pesticides, herbicides, explosives, and TAL
inorganics. One sediment sample (IASD12) was also analyzed for TOC and pH. The
laboratory analytical results from this sampling event are summarized in Table 7-8, and
the sample locations are depicted in Figure 7-2. The results indicated the following:

VOCs. Two VOCs (acetone and toluene) were detected in a limited number of
sediment samples (see Table 7-8). The detected concentrations were several orders
of magnitude below applicable industrial and residential RSLs. No other VOCs were
detected in any of the samples.

SVOCs/PAHs. Twenty one SVOCs were detected in sediment samples (see Table 7-
8). Five SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene] were detected at concentrations
above their respective industrial RSL in sample IASD09. Benzo(a)pyrene was also
detected above its industrial RSL at IASD10. These samples (IASD9 and IASD10)
were not analyzed by the more sensitive PAH method. The IASD09 and IASD10
samples were collected from culverts that pass under a paved road in the southern
portion of the IAA. Benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were also detected in a limited
number of samples at concentrations above applicable residential RSLs.

PCBs. PCBs were not detected in any of the sediment samples.

Pesticides. Thirteen different pesticides were detected in various sediment samples
(see Table 7-8). However, all of the detected concentrations were below applicable
residential RSLs.

Herbicides. No herbicides were detected in any of the sediment samples.
Explosives. The explosive 1,3,5-trinitrobenzene was detected at a concentration of
0.07 mg/kg at IASD11 and 4-amino-2,6-dinitrotoluene was detected at a concentration

of 0.04 mg/kg at IASDO5. Neither of the detected concentrations were above
applicable residential RSLs. No other explosives were detected in any of the samples.
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Inorganics. Several inorganics were detected in all of the sediment samples included

in the event (see Table 7-8). However, lead was the only inorganic detected at
concentrations above applicable RSLs and established background levels. The
sediment sample collected at IASDO6 contained lead at a concentration of 884 mg/kg,
which is above the industrial RSL of 800 mg/kg. The sediment sample collected at
IASD12 contained lead at a concentration of 643 mg/kg, which is above the residential
RSL of 400 mg/kg. These sample locations were both in culverts that receive rain
water runoff from the central portion of the IAA.

7.4.7 Asbestos and Lead Investigation, Shaw, 2005

Shaw completed an asbestos and lead based paint survey at the IAA during 2005.
This event included the collection of the following samples:

Nine soil samples (BPASS01, BPASS02, BPASS03, and IASS06 through
IASS11) were collected for asbestos analysis

Three samples of deteriorated conductive flooring material (BPADFO1,
IADF01, and IADFQ2) for asbestos analysis

Three samples of intact conductive flooring material (BPAIFO1, IAIFO1, and
IAIF02) for asbestos analysis

One sample of the building wall material (IAWMO1) for asbestos analysis
Three wipe samples (IAW01, IAWO02 and IAWO03) for total asbestos analysis
Three paint chip samples (IAPC01, IAPCO02, and IAPCO03) from IAA buildings
for lead analysis

The exact locations of the samples collected during this event were not recorded.
However, sample locations as described in this report have been inferred based on a
February 2005 Draft Field Sampling Plan by Shaw. Sample labels starting with BPA
were collected at, or in the vicinity of, Building 570 in the black powder area of the I1AA.
The soil samples (IASS06 through IASS11) were collected in the vicinity of previous
soil samples SS-11 and 504312012 (0-1 ft bgs). The conductive flooring samples
(IADF02, IADF01, IAIFO1, and IAIF02) were collected from Buildings 8102-5 and 504.
The laboratory analytical results for the soil samples are presented in Table 7-9. The
laboratory analytical results for the conductive flooring samples and paint chip samples
are presented in Table 7-10.

The results of the asbestos analysis indicated that the chrysotile was the only asbestos

type detected. Total asbestos concentrations detected in the soil samples ranged from
non-detect to 1.9% in the samples collected around Building 507. The asbestos
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concentrations detected in the soil samples in other areas of the IAA ranged from

0.1 % to15%. Asbestos concentrations in the intact flooring material ranged from
13.6% to 23.7% and from 7.1% to 16% in the deteriorated flooring.

The results from the paint chip samples indicated that lead concentrations ranged from
1,100 mg/kg to 49,500 mg/kg. Very little paint remains on the 1AA buildings.

7.4.8 RI Investigation, ARCADIS 2008

In accordance with Remedial Investigation Work Plan Addendum 27 (ARCADIS
2008b), ARCADIS completed additional investigation activities at the 1AA in 2008 to
finalize the characterization and delineation work at this site. The primary goal of the
2008 investigation was to complete the delineation of inorganics and asbestos in
surface soils around buildings containing conductive flooring. The investigation also
included the collection of samples to delineate historical PCB and PAH detections near
Building 8101, and lead detections in area drainage pathways. One water sample was
also collected from a utility vault below Building 522. The investigation activities and
results for these areas are discussed in the following sections

7.4.8.1 2008 Building Area Investigation Activities

The primary goal of ARCADIS’ 2008 investigation was to delineate the extent of
inorganics and asbestos detections in surface soil surrounding buildings with
conductive flooring material. Following is a summary of the investigation activities
performed to complete this assessment:

®* ARCADIS performed an inventory of the buildings at the 1AA to identify
buildings with conductive flooring, including those that may not have appeared
on historic site maps. The locations of all buildings were surveyed utilizing
GPS equipment and measurements were collected of the building dimensions.
All buildings at the IAA are depicted in Figure 7-1. The building inventory
identified 29 buildings with conductive flooring material. In total approximately
25,000 ft* of conductive flooring material is present at the site.

®* Review of the analytical data collected during the previous investigations of the
IAA indicated that lead could be used as a good predictor of where other
constituents may also be present in surface soil at concentrations above
applicable screening criteria as a result of the deteriorating conductive flooring.
Therefore, ARCADIS developed a field screening program that utilized a hand-
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held XRF meter to screen surface soil samples for lead. Samples were

typically collected in rows of three screening points spaced at 1 ft, 5 ft, and 10ft
distances from the building footprint. In cases where the XRF result indicated
a lead concentration above 400 mg/kg, the samples were also collected further
away from the building (i.e., 15 ft and 20 ft). The rows were located on
approximately 25 ft centers around the perimeter of each building, with a bias
towards preferential flow paths off of the building pads (i.e., where red staining
was present in soil). A total of 157 rows containing 475 individual points (IAA-
R1A through IAA-R157C) were screened with the XRF around the perimeters
of buildings identified with conductive flooring. The field screening locations
are depicted in Figure 7-3. The screening points were identified with the letter
R for Row followed by a number (001 through 157) representing the row
number where the screening point was located, followed by a letter (A, B, C,

D, or E) representing the distance from the building pad to the sample location
(1, 5, 10, 15, 20 ft, respectively).

® In order to evaluate the results of the XRF screening results and to provide
additional characterization data, duplicate samples were collected from 41 of
the 475 XRF screening locations. A minimum of one sample was collected at
each building identified with conductive flooring. These samples (IAA-SS003
through IAA-SS043) were submitted for laboratory analysis of TAL inorganics
and asbestos. Five of these samples (IAA-SS009, IAA-SS021, IAA-SS028,
IAA-SS033, and IAA-SS043) were also submitted for laboratory analysis of
TCLP-inorganics. The sample locations are depicted in Figure 7-2.
Comparison of the XRF field screening results generally indicated a positive
correlation between the XRF results and the results of the laboratory reported
lead concentrations; with the XRF results typically biased slightly high. Figure
7-7 presents a graphical comparison between the XRF and laboratory results.

7.4.8.2 XRF Lead Screening Results

The results of the XRF lead screening activities at the IAA buildings are summarized in
Table 7-11. The results of the XRF screening are also presented in Figure 7-3A and 7-
3B. The XRF screening activities indicated the following:

®* The XRF screening results indicated that lead concentrations were above
industrial RSLs in 49 of the 475 field screening locations. There were also 11
locations where the detected lead concentration was between the residential and
industrial RSL. Figure 7-4 illustrates the distribution of the detected lead
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concentrations during the XRF field screening program. A total of 49 of the 60

screening locations that had lead concentrations above the RSLs occurred at 4
site buildings (Buildings 502, 504,522, and 522A) located in the southern portion of
the IAA. Field observations indicated that these buildings were surrounded by a
significant amount of gravel debris that may have influenced the XRF results.

Lead was detected at the following buildings at concentrations above applicable
RSLs

o0 Building 8102-3 — Three screening locations at Building 8102-3 (I1AA-
R45A, IAA-R46A, and IAA-R51A) had lead detections above the
industrial RSL. The detected lead concentrations in these samples, all
of which were collected 1-ft away from the building pad, ranged from
970 mg/kg to 1,340 mg/kg (see Table 7-11). All of the other screening
locations at this building had lead concentrations below the residential
screening level.

o Building 8102-4 — Lead was detected at a concentration of 1,185
mg/kg screening location IAA-R39A and 487 mg/kg at screening
location IAA-R38A. Both samples were collected 1-ft away from the
building pad (see Table 7-11). All of the other screening locations at
this building had lead concentrations below the residential screening
level.

o0 Building 502 — Building 502 is located in the southern portion of the
IAA. The field screening results for the samples collected around this
building indicated that lead concentrations were above the industrial
RSL in 21 separate sample locations on the northeast (IAA-R112A
through IAA-R113C), southeast (IAA-R114A through IAA-R114C), and
southwest (IAA-R115A through IAA-R117C) sides of the building. The
detections above the RSL extended up to 15-ft from the building pad.
XRF reported lead concentrations ranged from 291 mg/kg to 50,000
mg/kg on these sides of the building (see Table 7-11). The XRF
reported lead concentrations around this building may have been
influenced by the presence of a large amount of gravel debris in the
soil.

0 Building 504 — Building 504 is located adjacent to Building 502 in the
southern portion of the IAA. Like Building 502, many of the XRF
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readings collected around this building were elevated in comparison to
other areas of the site. Eleven of the 24 screening locations resulted
in lead concentrations above the industrial RSL (see Table 7-11). The
XRF lead concentrations in these eleven samples ranged from 857
mg/kg to 16,597 mg/kg. Three additional locations had lead
concentrations reported between the residential RSL and the industrial
RSL. Unlike Building 502, the detections above the RSL generally
were confined to soils within 5-ft of the building pad. The XRF reported
lead concentrations around this building may also have been
influenced by the presence of a large amount of gravel debris in the
soil.

Building 522 — Building 522 is located in the southern portion of the
IAA, north of Building 504. Four screening locations (IAA-R83A and
IAA-R85A through IAA-R85C) had reported lead concentrations above
the industrial RSL. Four other samples (IAA-R80A, IAA-R81A, IAA-
R82A, and IAA-R86A), all collected within 1-ft of the building pad,
contained lead concentrations above the residential RSL (see Table 7-
112).

Building 522A — Building 522A is located adjacent to Building 522A.
Four of the samples collected from a distance of 1-ft from the building
pad (IAA-R88A, IAA-R89A, IAA-RI0A, and IAA-RI3A) contained XRF
reported lead concentrations above industrial RSL. In addition, two
samples (IAA-R90B and IAA-R92A) had concentrations reported
above the residential RSL (see Table 7-11).

Building 4 — Building 4 is located in northwest portion of the IAA. One
screening location at this building (IAA-R123A) resulted in a lead
concentration above the residential RSL (see Table 7-11). All of the
other screening locations at this building were below the residential
RSL. .

Building 5 — Building 5 is also located in northwest portion of the IAA.
Three screening locations at this building, IAA-R126A, IAA-126B, and
IAA-126C resulted in lead concentrations of 1,046 mg/kg, 885 mg/kg,
and 1,425 mg/kg, respectively. These samples were all collected from
one row on the southwest side of the building, at a distance extending
out to 10-ft from the building pad. A fourth sample from this row,
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collected 15-ft from the building resulted in a concentration of 121

mg/kg, which is below the residential RSL. None of the other
screening locations at this building contained lead at concentrations
above the residential RSL (see Table 7-11).

o0 Building 562 — Building 562 is located in northeast portion of the I1AA.
One screening location at this building (IAA-R137A) resulted in a lead
concentration of 2,695 mg/kg. This sample was collected 1-ft away
from the building pad. All of the other screening samples collected at
this building had lead concentrations below the residential RSL (see
Table 7-11).

o Building 565B — Building 565B is located in northeast portion of the
IAA. One screening location at this building (IAA-R149A) resulted in a
lead concentration of 945 mg/kg. This sample was collected 1-ft away
from the building pad. All of the other screening samples collected at
this building had lead concentrations below the residential RSL (see
Table 7-11).

7.4.8.3 1AA Inorganics and Asbestos Sampling

ARCADIS collected soil samples at 41 of the 475 XRF field screening locations to
evaluate the results of the XRF field screening and to provide additional
characterization of the surface soils. At least one sample was collected at each of the
29 conductive flooring buildings at the IAA. These samples (IAA-SS003 through 1AA-
SS043) were submitted for laboratory analysis of TAL inorganics and asbestos. Five
of these samples (IAA-SS009, IAA-SS021, IAA-SS028, IAA-SS033, and IAA-SS043)
were also submitted for laboratory analysis of TCLP-inorganics. The sample locations
are depicted in Figure 7-2, and the laboratory analytical results are summarized in
Table 7-12. The laboratory analytical reports for the 2008 sampling activities are
included in Appendix E. The laboratory analytical results indicated the following:

® |Lead was detected at concentrations above the industrial RSL in eight of the
41 samples, and above the residential RSL in two other samples. Figure 7-5
illustrates the distribution of the lead concentrations detected in the laboratory
samples during the 2008 sampling event. All but one of the samples that had a
concentration above an applicable RSL (IAA-SS014) corresponded with an
XRF reading that was also above the industrial RSL.
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In general, the detected lead concentrations were very comparable with the

XRF readings; although, the XRF readings were typically biased slightly high
compared to the laboratory detected concentration. These data indicate that
the XRF field analysis was a good screening tool for identifying areas with lead
concentrations above applicable RSLs. See Table 7-12 for comparison
between the XRF screening results and the laboratory analytical results.
Figure 7-6 also presents a graphical comparison of the XRF and laboratory
lead results..

Six of the samples (IAASS026, IAA-SS027, IAA-SS028, IAA-SS029, IAA-
SS032, and IAA-SS033) that had lead detections above applicable RSL were
collected in the southern portion of the 1AA, near Buildings 502, 504, and 522.
The XRF readings had also indicated that elevated lead concentrations were
present in this area. The other samples that had lead detections above
applicable RSLs included:

o IAA-SS009 (1,170 mg/kg) was collected in the sample location spaced
1-ft from Building 8102-3

0 IAA-SS012 (14,400 mg/kg) was collected in the sample location
spaced 1-ft from Building 8102-4

o IAA0SSO014 (567 mg/kg) was collected in the sample location spaced
5-ft from Building 8102-5

o IAA-SS017 (6,160 mg/kg) was collected in the sample location spaced
5-ft from Building 8102-6

Copper was the inorganic most frequently detected at concentrations above
applicable RSLs (see Table 7-12). Of the 41 samples collected during this
event, 20 samples had copper detected at concentrations above the
residential RSL (310 mg/kg) and background levels (53.5 mg/kg). The
concentrations in six of these samples also were above the industrial RSL
(4,100 mg/kg). The maximum copper concentration (14,600 mg/kg) was
detected in sample IAA-SS022 located approximately 5-ft from Building 8102-
8. Lead was also detected above the RSL at this location. The samples that
had copper detections above the industrial RSL (IAA-SS006, IAA-SS009, IAA-
SS022, IAASS025, IAA-SS033, and I1AA-SS041) were all located within 1-ft of
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a building foundation. The results indicate that copper concentrations were

generally lower in the samples collected 5-ft and 10-ft away from buildings.

Arsenic was detected above the established background concentration (15.8
mg/kg) and above the industrial RSL (1.6 mg/kg) in ten of the 41 soil samples
collected in 2008 from the IAA (see Table 7-12). The maximum arsenic
concentration (62.9 mg/kg) was detected in sample IAA-SS029 located
approximately 5-ft from Building 502.

Barium was detected above the established background concentration of 209
mg/kg in 15 of the 41 sample locations (see Table 7-12). However, the
detected concentrations were only above the residential RSL of 1,500 mg/kg in
five of the samples (IAA-SS009, IAA-SS012, IAA-SS022, IAA-SS025, and
IAA-SS033). The maximum detected barium concentration (5,740 mg/kg)
occurred in sample IAA-SS009 located approximately 1-ft from Building 8102-
3. All of the barium concentrations above the residential RSL were collected
within 1-ft of a building foundation.

Cadmium was detected above the established background concentration (0.69
mg/kg) and above the residential soil RSL (7 mg/kg) in two of the 41 soll
samples collected in 2008 from the IAA (see Table 7-12). Cadmium was not
detected above the industrial soil RSL (81 mg/kg) in any samples. Both
locations that had cadmium detections above the residential RSL, IAA-SS015
(15.2 mg/kg) and IAA-SS033 (9.20 mg/kg), were located within 1-ft of a
building foundation.

Chromium was detected above the established background concentration
(65.3 mg/kg) and above the residential soil RSL (23 mg/kg) in two samples
(IAA-SS026 and IAA-SS028) (see Table 7-12). These samples were collected
in the southern portion of the 1AA, near buildings 502 and 504,. The maximum
chromium concentration (1,110 mg/kg) was detected in sample IAA-SS026,
located approximately 5 ft from Building 504. This sample also contained
elevated concentrations of copper, iron, lead, and zinc.

Iron was detected above the established background concentration (50,962
mg/kg) and above the residential soil RSL (5,500 mg/kg) in three of the 41 soil
samples collected in 2008 from the IAA (see Table 7-12). However iron was
not detected above the industrial soil RSL (720,000 mg/kg) in any samples.
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The maximum iron concentration (328,000 mg/kg) was detected in sample

IAA-SS028 located approximately 5-ft from Building 502.

Mercury was detected at concentrations above the background level (0.13
mg/kg) in 7 of the 41 samples from the IAA area (see Table 7-12). However,
sample IAA-SS022 (79.5 mg/kg) was the only sample that contained mercury
at a concentration above the industrial RSL. 1AA-SS022 was located
approximately 1-ft from the building pad at Building 8102-8. None of the other
detected mercury concentrations were above applicable RSLs.

Nickel was detected at a concentration of 213 mg/kg at sample location IAA-
SS028, which was collected 5-ft away from Building 502 (see Table 7-12).
This concentration was above the established background nickel concentration
of 62.8 mg/kg and the residential RSL of 160 mg/kg. Arsenic, chromium,
copper, iron, and lead were also detected above applicable RSLs and
background at this location. Nickel was not detected above the background
level in any of the other soil samples collected at the IAA in 2008.

Zinc was detected above the established background concentration of 202
mg/kg in 21 of the 41 sample locations (see Table 7-12). However, the
detected zinc concentrations were only above the residential RSL in 4 of the
41 samples (IAA-SS006, IAA-SS009, IAA-SS012, and IAA-SS022). These
samples were all collected from locations approximately 1-ft away from
buildings in the central portion of the IAA. The maximum zinc concentration
(6,430 mg/kg) was detected in sample IAA-SS009 located adjacent to Building
8102-3.

Previous sampling efforts at the IAA had identified the type of asbestos at the
site to be chrysotile. The soil samples collected during ARCADIS 2008
sampling event only identified whether or not asbestos was present in the soil.
(i.e., yes/no). The results of the 2008 investigation indicated that 20 of the 41
soil sample locations contained asbestos (see Table 7-12). Fifteen of the
samples that contained asbestos were collected within 1-ft of buildings
containing conductive flooring material. The other samples containing
asbestos were collected within 5-ft of a building.

The results of the TCLP analysis performed on the five soil samples indicated
that arsenic, barium, cadmium, chromium, and lead were detected (see Table
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7-12). However, the detected concentrations were all below applicable TCLP

screening levels.
7.4.8.4 Building 8101 Area Sampling

The analytical results from a sample collected near Building 8101 in 2002 (IASS05)
indicated that Aroclor 1254 and benzo(a)pyrene were present in surface soil at
concentrations above industrial RSLs. In order to complete the delineation of these
constituents, ARCADIS collected two surface soil samples (IAA-SS001 and IAA-
SS002) and one subsurface soil sample (IAA-SB001) near the historical IASS05
sample location (see sample locations in Figure 7-2). The surface and subsurface
samples were analyzed for PCBs and SVOCs. The analytical results from these
samples are summarized in Table 7-12. The results indicated that surface soil sample
IAA-SS002 contained benzo(a)pyrene, benzo(a)anthracene, and benzo(b)fluoranthene
at concentrations above residential RSLs. The results also indicated that the Aroclor
1254 was detected at IAA-SS002 (0.090 mg/kg), but that the concentration was below
residential RSLs. PAHs and PCBs were not detected at sample locations IAA-SB001
or IAA-SS001.

7.4.8.5 Drainage Ditch Sampling

Laboratory analytical results from Shaw’s 2002 sampling event indicated that lead was
detected at concentrations above applicable RSLs in samples collected from two [AA
area drainage ditches Lead was detected at IASD06 (northeast of Building 8102-1) at
a concentration of 884 mg/kg, which is above the industrial RSL. Lead was also
detected at sample location IASD12 (northeast of Building 8102-5) at a concentration
of 643 mg/kg which is above the residential RSL. In an effort to evaluate the extent of
the elevated lead concentrations in the two IAA drainage pathways, ARCADIS
collected the following samples for field screening and laboratory analysis during 2008.

Three samples were selected for field screening using XRF near the 2002
IASDO06 sample location (IAA-SE007X through IAA-SE009X). Two samples
(IAA-SEO01 and IAA-SE002) were also submitted for laboratory analysis of
inorganics from this drainage pathway.

Six samples were collected from the drainage pathway downgradient of the
2002 IASD06 sample location (IAA-SE001X through IAA-SEQ06X) for field
screening using XRF. Two samples (IAA-SE003 and IAA-SE004) were also
submitted for laboratory analysis of inorganics from this drainage pathway.
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The results of the field screening and laboratory analytical samples are summarized in

Tables 7-11 and 7-13, respectively. The field screening sample locations are depicted
in Figures 7-3A and 7-3B and the samples submitted for laboratory analysis are
depicted in Figure 7-2. The results of both the field screening and laboratory samples
indicated that the lead concentrations in both drainage pathways were only slightly
above background and were well below residential RSLs. No other inorganics were
detected in the samples at concentrations above background levels. The sample
results appear to indicate that lead is not a concern in the drainage pathways.

7.4.8.6 Utility Vault Sampling

An underground, concrete, utility vault was identified at Building 522 that appears to
run around the perimeter of the building. Standing water was present in this vault that
was approximately 2 ft deep. No sediment was present at the bottom of the vault. A
sample of the vault water (IAA-VLTWO01) was collected for laboratory analysis of
VOCs, PAHSs, and TAL metals (see Figure 7-2 for sample location). The analytical
results from this sample are summarized in Table 7-14. The results indicated that no
constituents were detected at concentrations above tap water RSLs.

7.4.9 Supplemental RI Investigation, ARCADIS 2009

In accordance with the June 2009 Supplemental Remedial Investigation Work Plan
(ARCADIS 2009b), ARCADIS completed additional investigation activities at the IAA in
2009. The goals of the 2009 investigation were to: 1) enhance the delineation of
asbestos in surface soils around buildings containing conductive flooring; and 2) to
evaluate potential airborne asbestos exposure risks associated with the asbestos in
soil. Both soil and air samples were collected and analyzed for asbestos during this
investigation. The investigation activities and results for these areas are discussed in
the following sections.

7.4.9.1 Asbestos Delineation Sampling

ARCADIS’ 2008 sampling activities at the IAA indicated that asbestos was present in
surface soil adjacent to several buildings with conductive flooring. However, the
analytical method utilized during the 2008 event was only able to provide a qualitative
evaluation of whether or not asbestos was present in the sample. In order to conduct a
guantitative evaluation of the asbestos concentrations in surface soil, and to further
define how far the asbestos impacts extend from the buildings, ARCADIS collected
additional samples from the site in 2009. These surface soil samples were collected at
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representative locations where asbestos was detected during the 2008 sampling event.

The samples were collected at distances of 1 ft, 5 ft, 10 ft, 15 ft, and 20 ft distances
from the building at each sample location. A total of 6 rows of samples were collected
for this evaluation (IAA-SS044 through IAA-SS049) and a minimum of one row of
samples was collected at each of the IAA building types with conductive flooring. Note
that the suffixes A, B, C, D, and E were used to designate whether the sample was
collected 1, 5, 10, 15, or 20 ft from the building, respectively (e.g., IAA-SS044A). The
samples were analyzed for asbestos by TEM CARB Level B in sequence by distance
from building until the reported concentration was below 0.2% by weight. Once a low-
detect result was achieved for a sample row, samples collected at further distances in
the row were not analyzed. The sample locations from the 2009 investigation are
depicted in Figure 7-2 and the analytical results are summarized in Table 7-15. The
laboratory analytical reports are presented in Appendix E. The analytical results from
the delineation sampling indicated the following:

Asbestos fibers were detected in all 12 of the analyzed samples. However,
the detected concentrations were less than 0.1% asbestos by weight in 7 of
the 12 samples. Only two samples (IAA-SS044A and IAA-SS045A) had
reported asbestos concentrations above 0.2%. The asbestos concentrations
in samples IAA-SS044A (collected 1-ft from Building 8102-3) and IAA-SS045A
(collected 1 ft from Building 8102-7) were 2.2% and 2.4%, respectively. The
sample collected 5 ft from Buildings 8102-3 and 8102-7 had a reported
concentrations of 0.1% and <0.1%, respectively. This indicates that the higher
asbestos concentrations were confined to the soil immediately adjacent to the
buildings.

Chrysotile was the only asbestos type detected in the analyzed soil samples.

7.4.9.2 Activity Based Sampling

In an effort to facilitate an evaluation of the risk of exposure to airborne asbestos fibers
resulting from asbestos in soil, ARCADIS conducted an activity based sampling
program at two of the 1AA buildings where asbestos had historical been detected in soil
(Buildings 8102-1 and 5). This sampling program, which utilized the USEPA
recommended generic action scenario of raking, was performed in accordance with
USEPA SOP 2094: Activity-Based Air Sampling for Asbestos (USEPA, 2007c) and
Framework for Investigating Asbestos-Contaminated Superfund Sites (USEPA,
2008g). The following subsections discuss the sample locations and analytical results.
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7.4.9.2.1 Sample Locations

Building 8102-1 and Building 5 were selected for the 2009 activity based sampling
programs based on the presence of asbestos detections during the 2008 sampling
event and visible evidence of conductive flooring material having washed off the
building pads onto surrounding soils. The following sample locations were established
at each building:

Two 10 ft by 10 ft sample grids were set up on the northeast side of Building
8102-1 in an area that has had historic asbestos detections. The first grid was
located 0-10 ft from the edge of the building pad. The second grid was located
adjacent to the first, but at a distance of 10-20 ft from the edge of the building.
The grid locations are depicted in Figure 7-2.

Two 10 ft by 10 ft sample grids were also established at the northeast side of
Building 5. Like at Building 8102-1, the first grid was located 0-10 ft from the
edge of the building and the second grid was located 10-20 ft from the
building. The grid locations are depicted in Figure 7-2.

Soil samples were collected from the centerline of each sampling grid pair at
both buildings. The samples were collected at distances of 1, 5, 10, 15, and
20 feet from Building 8102-1 (IAA8102-SS001A through IAA8102-SS001E)
and Building 5 (IAA5-SS001A through IAA5-SS001E). These samples were
collected from a depth of 0-3 inches. The samples were analyzed for soil
moisture by ASTM Method D2216-05, grain size by ASTM Method D6913-
04e, and asbestos by TEM CARB Level B) to establish soil conditions and
asbestos levels in the soil within the grids. The analytical results for the soil
samples are presented in Table 7-15. The laboratory analytical reports are
presented in Appendix E.

7.4.9.2.2 Activity Based Sampling Technique

This section presents a brief discussion of the sampling technique for the activity based
sampling activities.

Starting at the grid located furthest from Building 8102-1, each 10ft by 10 ft
grid was vigorously raked by a participant wearing Level C person protection
equipment to simulate an aggressive soil disturbance activity. During the
raking activity, the participant wore a personal air monitoring pump fitted with a
0.8 um MCE filter and sampling tube mounted in the subjects breathing zone.
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A stationary air monitoring pump fitted with a 0.8 pum filter and sampling tube

mounted at a height of 5 feet was also set on the downwind perimeter of the
grid to collect air samples during the raking activity. The raking activity was
performed for a duration that allowed a minimum of 750 to 1,000 liters of air to
be pulled through each filter (approximately 2 hours).

The personal air monitoring pump samples collected at each grid were
identified as follows:

0 Building 8102-1, 0-10 ft Grid: IAA8102-AA1

0 Building 8102-1, 10-20 ft Grid: 1AA8102-AA2

0 Building 5, 0-10 ft Grid: IAA5-AA1

o Building 5, 10-20 ft Grid: 1AA5-AA2

The stationary perimeter air monitoring pump samples collected at each grid
were identified as follows:

0 Building 8102-1, 0-10 ft Grid: IAA8102-AP1

0 Building 8102-1, 10-20 ft Grid: 1AA8102-AP2

0 Building 5, 0-10 ft Grid: IAA5-AP1

o Building 5, 10-20 ft Grid: I1AA5-AP2

In addition to the air samples collected at the sample grids, background air
samples were collected near Building 8102-1 and 5 to evaluate the potential
for background interferences. Stationary air monitoring pumps were set up at
upwind locations at both buildings in a fashion similar to the stationary air
monitoring pumps at the sampling grids. The background samples at
Buildings 8102-1 and 5 were labeled IAA8102-BK2 and IAA5-BK2,
respectively.

All of the personal air monitoring pump samples, stationary perimeter pump
samples, and background samples were submitted for laboratory analysis of
asbestos by TEM Method 10312. The analytical results for all of the air
samples are presented in Table 6-14. The laboratory analytical reports are
presented in Appendix D. The analytical results from the TEM Method 10312
report the asbestos concentrations in air using several different methods,
including: 1) the AHERA counting method; 2) PCME; and 3) total structures by
TEM.
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7.4.9.2.3 Laboratory Analytical Results

This subsection presents a summary of the analytical results from the 2009 activity
based sampling areas:

Building 8102-1 Soil Samples: Asbestos concentrations in soil ranged from 17.2%
asbestos by weight at 1 ft from the edge of the building to 0.1% asbestos or less in the
samples collected 5, 10, 15, and 20 ft from the Building 8102-1. Chrysotile was the only
type of asbestos fiber present in the samples. It should be noted that abundant red
staining from the degraded flooring material was observed in the sample collected from
the 1-ft interval.

Building 8102-1 Personal Air Monitoring Pump Samples: No asbestos fibers were
detected in the personal air monitoring pump sample collected in the grid located 10-20
ft from the edge of Building 8102-1 (IAA8102-AA2). However, asbestos was detected
in the personal air monitoring pump sample collected from the grid located 0-10 ft from
Building 8102-1 (IAA8102-AA1). The results from this sample indicated that all of the
detected fibers were chrysotile. The total asbestos concentrations in air reported via
the various counting methods ranged from 0.00098 s/cc using PCME to 0.00783 s/cc
using TEM.

Building 8102-1 Perimeter Air Monitoring Pump Samples: No asbestos fibers were
detected in the perimeter air monitoring pump sample collected from the grid located
10-20 ft from the edge of Building 8102-1 (IAA8102-AP2). Asbestos was detected in
the perimeter air monitoring pump sample collected 0-10 ft from Building 8102-1
(IAA8102-AP1). The results from this sample indicated that while the majority of the
detected asbestos was chrysotile, single fibers of tremolite and amphibole asbestos
were also detected in air. The total asbestos concentrations in air reported via the
various counting methods ranged from 0 s/cc using PCME to 0.0534 s/cc using TEM.

Building 8102-1 Background Air Monitoring Pump Sample: No asbestos fibers
were detected in the background air monitoring sample from Building 8102-1
(BKG8102-BK2).

Building 5 Soil: Chrysotile asbestos fibers were detected in each of the soil samples

collected from grid centerline locations at Building 5. However, the reported
concentrations of asbestos by weight in these samples were all less than 0.1%.
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Building 5 Personal Air Monitoring Pump Samples: No asbestos fibers were

detected in either of the personal air monitoring pump samples collected from the two
sample grids located at Building 5 (IAA5-AA1 and IAA5-AA2).

Building 5 Perimeter Air Monitoring Pump Samples: No asbestos fibers were
detected in either of the perimeter air monitoring pump samples collected from the two
sample grids located at Building 5 (IAA5-AP1 and IAA5-AP2).

Building 5 Background Air Monitoring Pump Sample: No asbestos fibers were
detected in the background air monitoring sample from Building 5 (IAA5-BK?2).

7.5 Nature and Extent of Constituent Detections

The analytical results presented in the previous sections indicate that constituents have
been detected at concentrations above applicable screening criteria at the IAA. The
majority of the detections appear to be the result of degrading conductive flooring
material in site buildings. Areas that have been investigated at the IAA include: soil
surrounding all buildings that contain conductive flooring, soil surrounding the locations
of former transformers, sediment from drainage ditches in the vicinity of buildings that
contain conductive flooring, ponded water from within a subsurface concrete vault
adjacent to Building 522, and building materials, including conductive flooring and paint
samples.

7.5.1 Soil
7.5.1.1 Building Area Assessment

The primary focus of the environmental investigations at the IAA was to identify
potential adverse affects to soil quality as a result of historical operations at the site or
from degrading flooring material in site buildings. To this affect, approximately 98
surface soil samples and 50 subsurface soil samples were collected around the
various IAA buildings between 1997 and 2008. An additional 475 surface soil sample
were collected around the IAA buildings in 2008 for lead field screening using XRF.
During 2009 approximately 22 additional surface soil samples and 10 air filter samples
were collected for an activity based sampling effort designed to evaluate potential risks
associated with asbestos in surface soil. Site maps depicting constituents detected
above applicable RSLs in soil samples during the IAA investigation are presented in
Figures 7-7 through 7-9. A site map depicting the results of the 2009 asbestos
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investigation is presented in Figure 7-10. Figures 7-3A and 7-3B display the results of

the XRF field screening activities.

As illustrated by the figures, the results of the investigation activities indicated the
following:

No herbicides, or pesticides were detected in surface soil or subsurface soil
samples at concentrations above residential RSLs.

The explosive compound 2,4-dinitrotoluene (DNT) was detected at
concentrations above the soil RSL in two samples from a single boring location
near Building 504 during the 1997 site investigation. This constituent was not
detected during any of the subsequent investigations, including samples
collected near the location of the original 1997 detection.

Aroclor 1254 and Aroclor 1260 were the only PCBs detected in soil at the site. A
limited number of the PCB detections were above applicable RSLs.

0 Aroclor 1254 was detected at 2002 sample location IASS05
(12/mg/kg) next to Building 8101. This concentration was above the
industrial RSL for Aroclor 1254 of 0.74 mg/kg. Aroclor 1254 was not
detected above the residential RSL in two surface soil samples (IAA-
SS01 and IAA-SS002) and one subsurface soil sample (IAA-SB001)
that were collected next to Building 8101 in 2008; therefore, the
detection at IASS005 is believed to be isolated.

0 Aroclor 1254 was also detected at concentrations above the
residential RSL in surface soil samples collected adjacent to Building
502 [50240 (0-1 ft bgs] and Building 504 [504312 (0-1 ft bgs), 504336
(0-1 ft bgs) and 504360(0-1 ft bgs)] during the 1997 investigation.
Aroclor 1254 was also detected above the industrial RSL in one
subsurface soil sample [504360 mg/kg (1-2 ft bgs)] next to Building
504. No other surface soil or subsurface soil samples in this area
contained PCBs at concentrations above applicable residential RSLs.

0 Aroclor 1260 was detected in one surface soil sample (SS-11) next to

Building 8102-5 at a concentration above the industrial RSL; and in
one surface soil sample next to Building 8102-A at a concentration
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above the residential RSL during the 1997 investigation. Aroclor 1260

was not detected in any other samples around IAA buildings.

Several SVOC/PAH compounds were detected in isolated surface soil
samples at concentrations above applicable RSLs, including: bis(2-
ethylhexyl)phthalate, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, dibenzo(a,h)anthracene, and
indeno(1,2,3-cd)pyrene.

Several inorganics were detected in soil samples collected around the IAA
buildings at concentrations above applicable RSLs. In most cases the
concentrations above the applicable RSLs were detected in surface soil
samples collected immediately adjacent to buildings with conductive flooring
material. Inorganics concentrations typically decreased considerably with
depth and distance from the buildings. Inorganics that were detected above
RSLs included:

0 Aluminum — Aluminum was detected at concentrations above the
residential RSL and slightly above the established background level
(40,041 mg/kg) in two subsurface soil samples [81027160 (1-2 ft bgs)
and IASB13 (2-4 ft bgs)]. Aluminum was not detected at
concentrations above background in any other surface soil or
subsurface soil samples at the 1AA.

0 Arsenic — Arsenic was detected above the background level and
industrial RSL in 16 surface soil samples and 1 subsurface soil
sample. The detected concentrations in these samples were typically
only slightly above the established background level of 15.8 mg/kg.
The maximum detected arsenic concentration (164 mg/kg) occurred in
1998 sample SS-12 next to Building 8102-6. During a later 1998
investigation, soil boring IASB4 was advanced at the SS-12 sample
location. The results from surface soil and subsurface soil samples
indicated that arsenic concentrations were below background.

0 Barium - Barium was detected above the residential RSL and
established background level in nine surface soil samples. Three of
the samples with detections above the residential RSL were collected
adjacent to Building 8102-5 (SS-11, SS-11A, and SS-11b). The
maximum detected barium concentration of 11,800 mg/kg at sample
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location SS-11A was also collected adjacent to Building 8102-5. The

other samples that had barium concentrations above residential RSLs
were collected with 1-3 ft of buildings with conductive flooring. Barium
was not detected above RSLs in any subsurface soil samples.

Cadmium — Cadmium was detected above background levels and the
residential RSL in three surface soil samples collected within 1-ft of
IAA buildings. Soil samples SS-011 (7.8 mg/kg) and IAA-SS015 (15.2
mg/kg) were collected adjacent to Building 8102-5, and soil sample
IAA-SS033 (9.20 mg/kg) was collected adjacent to Building 522A.
Cadmium was not detected above the industrial RSL in any samples

Chromium — Chromium was detected above the residential RSL in 5
surface soil samples and above the industrial RSL in one subsurface
soil sample [504360(1-2 ft bgs)]. All of the samples with chromium
concentrations above applicable RSLs were collected in the vicinity of
Buildings 502 and 504. The chromium concentrations in this area
were above the residential RSL in samples collected up to 10-ft from
the buildings.

Cobalt — Cobalt was detected above the industrial RSL and above
established background levels in three surface soil samples SS-11,
SS-12, and IASBO7 in the central portion of the IAA. No other surface
soil samples or subsurface soil samples contained cobalt at
concentrations above background.

Copper — Copper, which is thought to have been a major component
of the conductive flooring material, was the inorganic most frequently
detected at concentrations above applicable RSLs.

§ Copper was detected above the residential RSL (310 mg/kg)
in 34 surface soil samples and one subsurface soil sample
collected during the course of investigation. The one
subsurface soil sample that had a concentration above the
residential RSL [504360 (1-2 ft bgs)] was collected from
approx 1 to 2 ft bgs near Building 504. Copper was not
detected above background levels in deeper samples
collected in this area or any other area of the IAA.
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8§ The detected copper concentrations in 12 surface soil

samples were above the industrial RSL of 4,100 mg/kg. The
samples with concentrations above industrial RSLs were all
collected within 1 to 3 ft of buildings with conductive flooring
material.

8 The highest detected concentration of copper (56,500 mg/kg)
occurred at sample location SS-12, next to Building 8102-6
during a 1998 sampling event. Soil boring IASB4 was
advanced at the SS-12 location later in 1998. The surface
soil sample from IASB4 resulted in a copper concentration
slightly above background, but below the residential RSL and
the subsurface soil sample (collected from 5-6 ft bgs) had a
copper concentration below the background level. Copper
concentrations were also below residential RSLs in surface
soil samples collected in this area during the 2002
investigation (IASS01 and IASS03).

8 The most widespread copper detections were found in soil
samples collected around Buildings 502, 504, 522, and 522A
in the southern portion of the IAA. Copper was detected
above the residential RSL in 8 of the 34 soil samples collected
in this area and included one sample (IAA-SS029) collected
10-ft from Building 502. The results of the XRF analysis
indicated that this area also contained the most widespread
lead concentrations above applicable RSLs.

0 Lead - Lead is also believed to have been a major component of the
conductive flooring material, and was the inorganic second most
frequently detected at concentrations above applicable RSLs.

8 Lead was detected at concentrations above the residential
RSL in 20 surface soil samples and 2 subsurface soil
samples. Of these detections, 14 surface soil samples and
both subsurface soil samples were also above the industrial
RSL of 800 mg/kg. The maximum detected lead
concentration (16,200 mg/kg) was detected at sample
location 504360, which was collected near Building 504.
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8 Nine of the surface soil samples with concentrations above

industrial RSLs were collected near Buildings 502, 504, 522,
and 522A in the southern portion of the IAA (504312, 504336,
504360, IASB14, IAA-SS026, IAA-SS028, IAA-SS0029, IAA-
SS032, and IAA-SS033). Two of the samples with
concentrations above the residential RSL were also collected
next to Building 504 (IASB15 and IAA-SS027). These
samples were collected at distances up to 10-ft from the
buildings in this area. The results of the XRF sampling also
indicated that lead concentrations were highest in this area of
the site.

8 The two subsurface soil samples with concentrations above
the industrial RSL [504336 (1-2 ft bgs) and 504360 (1-2 ft
bgs)] were collected adjacent to Building 504 at a depth of 1-2
ft bgs. Additional sampling conducted in this area indicated
that lead concentrations in deeper soils were below residential
RSLs. Lead was not detected above applicable RSLs in any
other subsurface soil samples collected at the 1AA.

8 Eleven surface soils collected from the central portion of the
IAA also had lead concentrations above applicable RSLs. In
general these samples were collected from distances of less
than 5-ft from the main igniter assembly buildings. The XRF
sampling from this area confirmed that the lead
concentrations around these buildings were generally below
residential RSLs.

Iron — Iron was detected above the residential RSL and background
levels in five surface soil samples and three subsurface soil samples.
The maximum detected concentration was 328,000 mg/kg at sample
location IAA-SS028, which was collected 5 ft from Building 502.

Mercury — Mercury was detected in two surface soil samples at
concentrations above industrial RSLs. Mercury was detected at a
concentration of 3.30 mg/kg at 1997 sample location 502460 (0-1 ft
bgs) next to Building 502. It was also detected at a concentration of
79.5 mg/kg in 2008 sample location IAA-SS022 next to Building 8102-

7-36



New River Unit Remedial
Investigation Report

. . . Igniter Assembly Area
8. Mercury was not detected above residential RSLs in any other

surface or subsurface soil samples at the 1AA.

o Nickel — The nickel concentrations detected at the IAA were typically
below the established background concentration of 62.8 mg/kg.
However, the concentration in one surface soil sample collected
adjacent to Building 504 [IAA-SS028 (213 mg/kg)] was above
background and the residential RSL. Several other inorganics
(arsenic, chromium, copper, iron, lead) were also detected at
concentrations above screening levels at this location.

0 Zinc —Zinc was detected above the established background level of
202 mg/kg in 38 surface soil samples and 2 subsurface soil samples.
However, the detected concentrations were only higher than the
residential RSL in 9 surface soil samples and 1 subsurface soil
sample. Zinc was not detected above the industrial RSL in any surface
or subsurface soil samples. The samples with elevated zinc
concentrations typically occurred with 1 to 5 ft of buildings.

During the 2008 investigation, asbestos was detected in 20 of the 41 surface soil
samples collected within 1-10 ft of the IAA buildings with conductive flooring. However,
during the 2009 investigation it was demonstrated that while chrysotile asbestos fibers
are present in the surface soil around IAA buildings, the concentrations are generally
very low (i.e., 0.1% by weight or less). Only three samples during the 2009
investigation contained asbestos at a concentration above 1%. These samples,
IAA8102-SS001 (17.2% asbestos by weight), IAA-SS044A (2.2% by weight), and 1AA-
SS045A (2.4% by weight) were all collected within 1 ft of IAA buildings where
degraded conductive flooring material had washed off site buildings. Samples collected
5 ft away from the buildings at these locations all had asbestos concentrations of 0.1%
by weight or less, which confirms that the asbestos impacts are largely confined to the
surface soils located immediately adjacent to the buildings. Visual observation of the
degraded flooring material that has washed off the building pads further indicates that it
is generally confined to the soil immediately adjacent to the buildings.

While asbestos in soil is not inherently hazardous, the activity based sampling event
conducted at the IAA demonstrated that intensive soil disturbance activities in areas
located immediately adjacent to the buildings (i.e., areas where high concentrations of
asbestos may be present in soil) has the potential to result in measureable
concentrations of asbestos in air. TEM analysis conducted on personal air monitoring
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pump and perimeter air monitoring pump filter samples associated with activity based

sampling in a grid located within 0-10 ft of IAA Building 8102-1 (where asbestos was
detected in soil at a concentration of 17.2% by weight 1-ft from the building) indicated
asbestos concentrations in air of 0.00783 s/cc and 0.0534 s/cc, respectively. Activity
based sampling conducted in a grid located 10-20 ft from Building 8102-1, where
asbestos concentrations in soil were below 0.1% by weight did not generate any
measureable asbestos concentration in air. Similarly, activity based sampling at
Building 5 at the IAA, where asbestos concentrations in soil were below 0.1% by
weight, did not generate any airborne asbestos fibers.

In summary, the environmental investigations at the IAA have confirmed that soils
surrounding several of the buildings have been affected by asbestos and the leaching
of inorganics from the deteriorating conductive flooring material. Inorganics, primarily
lead, arsenic, chromium, copper, and zinc have been detected at concentrations above
applicable RSLs. The elevated inorganics concentrations are typically confined to soils
in the immediate vicinity of the buildings (i.e., less than 5-ft distance from building
footprint) with the exception of the area around Buildings 502, 504, 522, and 522A,
where the elevated inorganics concentrations extend up to 15-ft from the buildings in
some locations. Subsurface sampling has confirmed that the elevated concentrations
are confined to surface soil, as no samples deeper than 2-ft bgs contained inorganics
at concentrations above background levels and residential RSLs. Elevated asbestos
concentrations are also confined to surface soils located immediately adjacent to the
buildings with conductive flooring. The PCBs and PAH compounds that were detected
above applicable RSLs have been delineated and are isolated to very small areas.

7.5.1.2 Former Transformer Area Assessment

Eight samples were collected from locations of former pole mounted transformers in
2002 (IATRO1 through IATRO08). With the exception of the transformer at the IATR04
sample location, the transformers are no longer present at the site and little to no
physical evidence (i.e., pole stumps, staining, or stressed vegetation) of the
transformer locations remain. Therefore, the sample locations, depicted in Figure 7-2,
were selected based on a base utility drawing dated April 1942. The analytical results
for the transformer area samples are presented in Table 7-12. The analytical results
indicated that the PCB Aroclor 1260 was detected at a concentration of 0.40 mg/kg at
sample location IATRO7. This concentration is slightly higher than the residential RSL
for Aroclor 1260 of 0.24 mg/kg. No other PCBs were detected at any of the other
transformer area sample locations. A site map depicting the sample results at the
transformer sample locations is presented in Figure 7-7 through Figure 7-9.
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7.5.2 Sediment

There are no surface water bodies or aquatic habitats in the immediate vicinity of the
IAA. However, there are several drainage ditches located within the boundaries, and
on the perimeter, of the IAA. During the course of environmental investigation at the
IAA, samples have been collected from the drainage pathways to evaluate the
potential for runoff from the buildings and other areas of the site to have transported
constituents into the ditches. The samples collected from the drainage ditches have
been called sediment samples due to the loose nature of some of the material, but
would be more accurately classified as surface soil. The drainage ditches were all dry
at the time of sampling.

Two samples (IASD11 and IASD12) were collected during a 2002 site investigation
from the storm water drainage swales that capture runoff from around the main igniter
assembly buildings. These swales were designed to capture runoff from the central
portion of the IAA that does not infiltrate into the flat grassy areas between the
buildings; therefore, the swales would be a likely depositional point for any constituents
of concern transported from the buildings by rain water runoff. These sample were
analyzed for a full suite of analytes, including explosives, pesticides, PAHs, PCBs,
VOCs, SVOCs, and inorganics. The analytical results from these samples indicated
that no explosives, pesticides, herbicides, PCBs, or VOCs were detected at
concentrations above applicable residential RSLs. Several PAHs were detected in
both samples; however, only benzo(a)pyrene was detected in both samples at
concentrations above residential RSLs. Inorganics analysis indicated that lead and
zinc were detected at concentrations above applicable background levels in IASD12,
but that only lead (643 mg/kg) was present at concentrations above the residential
RSL. Lead was also detected at a concentration slightly above background in IASD11,
but below the residential RSL.

During the 2008 site investigation, samples were collected from the drainage ditch
downgradient of the IASD12 sample location. The samples were field screened for
lead using XRF (IAA-SE001X through IAA-SE006X). Two samples (IAA-SE003 and
IAA-SE004) were also submitted for laboratory analysis of TAL metals. The results of
both the field screening and laboratory analysis indicated that lead was present at
concentrations slightly above background, but below residential RSLs. No other
inorganics were detected at concentrations above background levels.

Seven sediment samples (IASD4 through IASD10) were also collected during the 2002
site investigation from drainage pathways or culverts that control surface water runoff
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in the vicinity of the expanded IAA. These samples were spaced around the perimeter

of the 1AA, further away from the assembly buildings than IASD11 and IASD12. The
samples were analyzed for a full suite of analytes, including explosives, pesticides,
PCBs, VOCs, SVOCs, and TAL metals. The analytical results indicated the following:

No explosives, pesticides, PCBs, or VOCs were detected at concentrations
above applicable residential RSLs.

Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were detected at
concentrations above the industrial RSL at sample location IASD09. This
sample was collected from a drainage culvert that passes under Cameron
Road in the southern portion of the IAA.

Benzo(a)pyrene was detected at a concentration above the industrial RSL at
sample location IASD10. Benzo(a)anthracene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene were also detected at
concentrations above the residential RSL at IASD10. This sample location
was also collected from a drainage culvert that passes under Cameron Road
in the southern portion of the 1AA.

Benzo(a)pyrene was also detected at concentrations above the residential
RSL at samples IASDO05, and IASDO6.

Lead was detected at a concentration above the industrial RSL at sample
location IASDO6 (884 mg/kg). No other inorganics were detected at
concentrations above applicable RSL and background levels.

During the 2008 site investigation, samples were collected from the drainage ditch
downgradient of the IASD6 sample location. The samples were field screened for lead
using XRF (IAA-SE007X through IAA-SE009X). Two samples (IAA-SE001 and IAA-
SE002) were also submitted for laboratory analysis of TAL inorganics. The results of
both the field screening and laboratory analysis indicated that lead was present at
concentrations slightly above background, but below residential RSLs. No other
inorganics were detected at concentrations above background levels.

A site map depicting the analytical results from the sediment sampling activities is
presented in Figure 7-11.
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7.5.3 Surface Water

There are no surface water bodies (i.e. streams or ponds) in the vicinity of the IAA, and
the area drainage ditches only carry surface water runoff during very heavy rainfall
events; therefore, no true surface water samples were collected during the
investigation of the IAA. However, one water sample (IAA-VTLWO01) was collected at
the 1AA from ponded water within a subsurface concrete vault located below a
sidewalk adjacent to Building 522. The sample location is depicted in Figure 7-11.
Sample IAA-VTLWO01 was submitted for laboratory analysis of VOCs, SVOCs/PAHS,
and TAL inorganics. Acetone was detected at an estimated concentration of 0.0051
mg/L which is below the tap water RSL of 22 mg/L. No other VOCs and no SVOCs
(PAHSs) were detected in the sample. Inorganics detected in the sample were all at
concentrations below respective tap water RSLs.

