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DEPARTMENT OF THE NAVY
SOUTHERN DIVISION
NAVAL FACLITIES ENGINEERING COMMAND
P.0. BOX 190010 N
2155 EAGLE DRVE 5090/11 -
NOWTH CHARLESTON, S.C. 23419-5010 Code 18710

29 July, 1999

Mzr. John Litton, P.E.
Director, Division of Hazardous and Infectious Waste Management

Bureau of Land and Waste Management
South Carolina Department of Health and Environmental Control

2600 Bull Street
Columbia, SC 29201

Subj: SUBMITTAL OF DRAFT STATEMENT OF BASIS FOR ZONE A-SWMU 2 AND ZONE
H-AOC 653 AND SWMU 159

Dear Mr. Litton:

The purpose of this letter is to submit the enclosed Draft Statement of Basis for Zone A-SWMU 2 And
Zone H-AOC 653 And SWMU |59 for Navai Base Charleston. These documents are submitted to
fulfill the requirements of condition I'V.E.2 of the RCRA Part B permit issued to the Navy by the South
Carolina Department of Health and Environmental Control and the U.S. Environmental Protection
Agency (USEPA). This submuittal is intended to facilitate early input from the project team on content
and structure to be incorporated into future Statement of Basis documents. These documents will be
finalized and submitted for public comment after the CMS reports are finalized.

The Navy requests that the Department and the USEPA review and provide comment or approval
whichever is appropriate. If you should have any questions please contact Billy Drawdy or Tony Hunt
(843) 743-9985 x29 or (843) 820-5325 respectively.

Smcerelv

yri

H N. SHEPPARD II.P.E.
Caretaker Site Officer. Charleston
Encls: k
(1) Draft Statement of Basxs Zone A, Combined SWMU 2, July 9 1999
(2) Draft Statement of Basis Zene H, AOC 653, July 26, 1999
(3) Draft Statement of Basis Zone H, SWMU 139, July 26, 1999

Copy to:
SCDHEC (Paul Bergstrand Mihir Mehta). USEP A (Dann Spariosu)
CSO Naval Base Charleston (Billy Drawdy), SOUTHNAVFACENGCOM (Tony Hunt)
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DRAFT STATEMENT OF BASIS
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1.0 INTRODUCTION

This Statement of Basis (SOB) describes the
propased remedy and summarizes the findings of the
Resource Conservation and Recovery Act {RCRA)
Facility Investigation (RF1} and Corrective Measures
Study (CMS) reports for Solid Waste Management
Unit (SWMU) 158 at the Charleston Naval Complex in
Charleston, South Carolina. The RF| and CMS
addressed environmental concerns at the former
waste accumulation area near Building 665 at the
former naval facility.

The primary purpose of this SOB is to:

O Identify and explain the rationale for selecting the
proposed remedy.

[ Describe all remedies analyzed.

O Serve as a companion to the RFI and CMS
reports.

(I Solicit public involvement in the remedy selection
process.

This SOB should be reviewed in conjunction with the
Zone H RFI and SWMU 159 CMS reports. These
documents can be accessed at the Charleston County
Public Library, Dorchester Road Branch, during
normal operating hours (see Section 2, Public
Participation).

Oversight of the Zone H RFI and SWMU 159 CMS is
provided by the South Carolina Department of Health
and Environmental Control (SCDHEC) and the United
States Environmental Protection Agency (USEPA)
Region IV. The holder of the RCRA permit and the
entity responsible for completion of the RFI and CMS
is the United States Navy, Naval Facilities
Engineering Command, Southern Division (US Navy).

20 PUBLIC PARTICIPATION

The public is encouraged to comment on the remedial
alternative described in this document and the
CMS report, as well as others not addressed therein.

Because selection of a final remedy for SWMU 159
could be affected by community input, a public
comment period has been established from [date to
date {30+ days)]. Comments should be submitted in
writing to the US Navy at the address in the box
below, and should be postmarked no later than [end
date of comment period].

Written and verbal comments will also be accepted at
the next meeting of the Restoration Advisory Board,
which will be held on [date] at 6 p.m. at the following
location:
Live Oak Community Center
2012 Success Street

Public participation could
alter the final remedy from
the one proposed in this
SOB. Public comment is
requested and will be
considered during selection
of the final remedy for
SWMU 159. Section 2
explains the public
involvement process.

Commanding Officer

P.O. Box 190010

Public comments should be submitted in writing to
the address below, and should be postmarked by
[end date of comment period].

SOUTHNAVFACENGCOM
Attn: Tony Hunt (Code 1877)

North Charieston, South Carolina 29419-9010

North Charleston
South Carolina

Representatives from the
US Navy, SCDHEC, and
USEPA will aftend the
advisory board meeting.
Community members are
invited to this open meeting
where they may present

' July 26, 1999
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comments and/or concerns regarding selection of a
remedial alternative for SWMU 159.

The RFl and CMS reports can be found in the
Information Repository (i.e., administrative record),
established o provide public access to documents
pertaining to the environmental program. The
repository is open Monday through Thursday from
10 A.M. to 8 P.M., Friday and Saturday from 10 A.M.
to 6 P.M., and Sundays from 2 to 5 P.M. between
Labor Day and Memorial Day. It is maintained at:

Charlestan County Public Library
Dorchester Road Branch
6325 Dorchester Road
North Charieston, South Carolina
1-843-552-6466

Public comments will be summarized and included
with the US Navy's responses in a formal Response
to Comment and Final Decision Document.

Notification of the public comment period has been
published in The Post and Courier, a local daily
newspaper. in addition, community members of the
Restoration Advisory Board have received copies of
this SOB for review. In keeping with the policy of
community outreach for the Charleston Naval
Complex environmentai program, the US Navy has
maintained two-way communication with the
community through regular open meetings of the
Restoration Advisory Board. The US Navy has also
distributed technical information paraphrased in non-
technical fact sheets.

3.0 SITE BACKGROUND

SWMU 159 is south of Buildings 655 and 665 in the
south-central portion of Zone H (Figure 1).
Building 655 was the former base commissary and
Building 665 was the former base package store.
This SWMU was a former waste accumulation area
located in a low area near the southwest corner of
Building 665. The area was used to temporarily
accumulate and store hazardous materials such as
batteries, aerosol cans, and paint waste. An
aboveground storage tank containing diesel fuel, a
can crusher, and small debris piles were also at the

Page 2

unit. Soil, sediment, and surface water were sampled
during the RFI to assess any residual contamination
from the former storage area.

SWMU 159 is not currently used by either federal or
nonfederal tenants. According to the Charleston
Naval Complex Redevelopment Authority, this area
will likely be used for industrial purposes in the future.
A tidal marsh adjacent to SWMU 159 could limit
potential development through wetland permitting
restrictions.

Nineteen soil samples were collected during the
1985 RFI and analyzed for volatile organic
compounds (VOCs), semivolatile organic compounds
(8VOCs), pesticides/polychlorinated biphenyls
(PCBs), metals, cyanide, and total petroleum
hydrocarbons (TPH). Two samples were duplicated
and analyzed for herbicides, hexavalent chromium,
organophosphate pesticides, and dioxin. Sixteen soil
samples were upper-interval samples and three were
lower-interval samples. Sampling locations were
selected to address the possibie contamination area
described above (Figure 1). Soil was not sampled
during the CMS investigations.

Groundwater at SWMU 159 was not monitored during
the RFI, but the project team requested that it be
addressed in the CMS process due to potential
groundwater concerns. Two wells, installed during
the CMS to monitor shallow groundwater for VOCs,
were sampled in three consecutive quarters.

An interim Stabilization Measure (ISM) was
implemented by the Navy Environmental Detachment
(DET) at the site in September 1996. An interim
measure is designed to eliminate sources of
environmental contamination or limit the spread of
environmental contaminants prior to completion of the
CMS. A May 20, 1897 DET ISM completion report
summarizes these activities, which are listed below.

0 An estimated 16 cubic yards of soil and sediment
were removed that contained contaminant levels
greater than Risk-Based Concentrations (RBCs).
RBCs are chemical- and medium-specific
concentrations based on selected exposure
assumptions (such as exposure frequency and
duration, land use condition, intake rate, etc.) and
target risk levels.

July 26, 19997[
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1 Confirmation samples were collected from the
remaining soil to ensure compliance with RBCs.

Q The site was cleared of all visible debris.

L All excavated areas were backfilled with clean
soil.

O Allexcavated soil was sampled and characterized
as nonhazardous, and transported offsite for
disposal.

4.0 SUMMARY OF SITE RISKS

Human Health Risks — Soil

Benzo(a)pyrene equivalents (BEQs) were found in
one RFI soil sample at concentrations high enough to
identify them as site chemicals of concern (COCs).

These are the only COCs identified in site surface
soil. A COC is considered to be any chemical that
contributes to a cumulative risk level of 1E-06 or
greater and/or a cumulative hazard index above 1.0.
This one sample presented a surface soil point risk
greater than 1E-06 above background for a residential
scenario. A cancer risk level of 1E-06 means that one
person out of a million is at risk of developing cancer
if the person is directly exposed to site contamination
over an extended period of time. This boring is
surrounded by borings that yielded samples with
concentrations less than the BEQ Risk-Based
Screening Level (RBSL). No site point risk exceeded
1E-06 in the industrial scenario, and no site point
hazard quotient exceeded 0.1 in either the residential
or industrial scenario. For noncarcinogens, other

July 26, 1999
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toxic effects are considered possible if the hazard
quotient exceeds 1.

While not identified as a COC, petroleum
hydrocarbons (as indeterminate lubricating oil [ILO]}
were detected in all 19 soil samples. 1LO exceeded
its screening level of 100 mg/kg in two surface
samples and one subsurface sampie.

The site ISM completed by the DET removed the soit
around the sample peint that had produced the point
risk greater than 1E-06 above background. Removal
of this point has met the risk-based residential surface
soil requirements, and no other remedial actions are
required.

Human Health Risks — Groundwater

Groundwater was not monitored during the
SWMU 159 RFI. When trichloroethene (TCE) — a
toxic, cancer-causing chiorinated solvent typically
used for degreasing parts, tools, etc. -~ was detected
in 14 out of 16 surface soil sampies, the project team
requested that SWMU 159 groundwater be sampied
during the CMS. Although soil concentrations were
well below the RBSL for TCE, the team wanted to
definitively address potential groundwater concerns.

Two shallow groundwater monitoring wells were
constructed during the CMS in the area of greatest
potential for TCE contamination. Groundwater was
sampled for three rounds to confirm or refute the
presence of chlorinated solvents and to determine if
remedial action was required. No TCE was detected
in either of the CMS wells during any of the three
sampling rounds (Tabte 1). Since drinking water
maximum contaminant levels {(MCLs) have been met
for all parameters at the site, further groundwater
remedial objectives are not required.

Human Health Risks — Sediment

No COCs were identified in sediment at SWMU 159,
and sediment did not present any human health risks
greater than 1E-08 for the residential scenario.
SWMU 159 sediment was included in the CMS
process on the basis of petroleum hydrocarbon
concentrations that exceeded the RBSL of 100 mg/kg
at two sample locations. Soil surrounding both
sample points was excavated during the DET ISM
and replaced with clean sail.

Page 4

Table 1
TCE Groundwater Data at SWMU 1598

159-G-W001-01 08/13/98 5U
159-G-W001-02 11/12/98 5U
159-G-WC01-01 03/23/99 sSuU

Notas:
TCE —  Tnchioroathene
u — Not detected at the listed numerical quantitation limit.

Boxad value indicates sampie concentration sxceeded the screening value.
oL — micrograms per liter

Human Health Risks — Surface Water

No organic compounds were detected in the single
surface water sample coliected at SWMU 159. No
reference (background) surface water data were
collected as part of the Zone H RFI.

Ecological Risk

SWMU 159 is located in Area of Ecological Concern
(AEC)-1, and partially included in Subzone H-2. A
refatively high risk to soil infaunal organisms is
predicted in Subzone H-2 from inorganic ecological
chemicais of potential concern (ECPCs} (zinc, copper,
and lead). Infaunal organisms are animals
(invertebrates or vertebrates) that live on top of or
within sediments (£.g., small crustaceans). Norisk is
expected from organic ECPCs in H-2 seil. For
terrestrial wildlife (ahimals who spend their entire
lifespan on land such as deer, swine, rabbits, and box
turtles), Subzone H-2 copper, zinc, cadmium, and
manganese concentrations contributed to a hazard
index (H!) value predicting lethal effects to rabbits.
This Hi was derived primarily from soil samples
collected at another SWMU in Subzone H-2. Risk to
young herbaceous species (plants, mostly shrubs,
having little woody tissue and often lasting for only
one growing season) from soil ECPCs (copper, lead,
and zinc) is also predicted in Subzone H-2. Although
two SWMU 159 sediment samples exhibited high
concentrations of metals and SVOCs, the samples
were collected in narrow drainage ditches which could
not support nor pose significant risk to site-specific
aquatic wildlife {i.e., organisms typically associated
with water bodies such as beavers, otters, and
alligators). Furthermore, the DET excavated and

July 26, 1999 '
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disposed of sediments surrounding these two sample
points during the ISM.

Contaminant Fate and Transport
Soil-to-Groundwater

No groundwater samples were collected from
SWMU 159 during the RFI for qualitative screening of
the soil-to-groundwater migration pathway.
Quantitative screening identified four constituents
(barium, copper, selenium, and trichloroethene) that
marginally exceeded their soil screening criteria.
These constituents were detected above groundwater
protection soil screening levels (SSLs) or background
upper tolerance limits (UTLs } in only one or two soil
samples each. This limited number at concentrations
slightly above conservative screening levels is not
expected to threaten the shallow aquifer. These
findings indicate that SWWMU 159 soil concentrations
are protective of the shaliow aquifer.

Groundwater-to-Surface Water
The RFI determined that the groundwater-to-surface
water transport route is not a concern at SWMU 159.

Surface Soil-to-Sediment/Surface Water
Numerous organics and inorganics were detected in
both media at similar concentrations. This suggests
that surface-soil erosion forming sedimentary deposits
inthe adjacent tidal estuary may be a significant factor
governing fate and transport of contaminants. Three
constituents (bis[2-ethylhexyllphthalate, heptachlor,
and heptachlor epoxide) were detected in sediment at
a significantly higher concentration than in surface
soil. 2-Butanone and butylbenzylphthalate were
detected in sediment only once and cannot be related
to a potential surface soil source. No constituents
were detected in SWMU 159 surface-water samples
above salt-water chronic Water Quality Criteria
(WQC). These findings suggest that surface soil
concentrations are protective of the surface water
environment assessed in the SWMU 159 RF1.

Surface Soil-to-Air
The RF! determined that the surface soil-to-air
transport route is not a concern at SWMU 159,

5.0 PROPOSED REMEDY

The US Navy proposes No Further Action as the
optimal solution for addressing soil and groundwater
atthis site. The DET removed approximately 16 cubic

July 26, 1999

yards of contaminated soil and sediment from
SWMU 159 during an ISM. Confirmation soil
sampling performed after completion of the ISM
determined that this removal had met the established
clean-up requirements. Groundwater monitored
during the CMS determined that site shallow
groundwater complies with all regulatory
requirements. The US Navy therefore proposes no
further corrective action at this site under the RCRA
CMS process, aithough new information or public
input could affect the final remedy decision.

6.0 SCOPE OF CORRECTIVE ACTION AND
REMEDIATION OBJECTIVE

Soil

Based on post-ISM confirmation sample results, the
petroleum-impacted soil has been removed from the
site and SWMU 159 is recommended for no further
corrective action under the RCRA CMS process. Soil
corrective action is not required since the DET ISM
removed the contaminated soil, and the remaining soil
meets the residential risk-based requirements.

Groundwater

Based on CMS sampling results that documented
shallow groundwater compliance with all MCLs,
SWMU 158 shallow groundwater is recommended for
no further corrective action under the RCRA CMS
process.

Sediment

Based on post-ISM confirmation sample resuits, the
petroleum-impacted sediment has been removed
from the site and SWMU 159 is recommended for no
further corrective action under the RCRA CMS
process. Sediment corrective action is not required
since the DET ISM removed the petroleum
hydrocarbon-contaminated sediments, and no other
sediment COCs were identified.

7.0 SUMMARY OF ALTERNATIVES

Soil

Evaluation of soil remedial alternatives is not
warranted for this site since further soil corrective
action is not required.

Groundwater

Evaluation of groundwater remedial alternatives is not
warranted for this site since groundwater corrective
action is not required.

Pagesj
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Sediment

Evaluation of sediment remedial alternatives is not
warranted for this site since further sediment
corrective action is not required.

8.0 EVALUATIONOF THE PROPOSED REMEDY
AND ALTERNATIVES

Since no further soil, groundwater, or sediment

corrective action is required at SWMU 159, no

remedial alternatives were developed and no

evaluation of alternatives is required.

9.0 SCHEDULE

An estimated time line for corrective action milestones
and document submittals is not necessary as no
further action is proposed for SWMU 158,

For more information on the proposed remedy for
SWMU 159, the Restoration Advisory Board, or the
enhvironmental program at the Charfeston Naval
Complex, please call Tony Hunt at 1-843-820-5525 or
write to the address in the box on Page 1.

- Page &6
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DEPARTMENT OF THE NAVY

SOUTHERN DIMSION
NAVAL FACILITIES ENGINEERING COMMAND
.0, BOX 180010 5090/11
2155 EAGLE ORIVE Code 18710 -
NORTH CHARLESTON, $.C. 29419-0010 21 June, 1999

Mr. John Litton, P.E.

Director, Division of Hazardous and Infectious Waste Management
SCDHEC-Bureau of Land and Waste Management

2600 Bull Street

Columbia, SC 29201

Subj: SUBMITTAL OF DRAFT CORRECTIVE MEASURE STUDY REPORT FOR ZONE
A, SWMU 2 AND SWMU 38

Dear Mr. Litton:

The purpose of this letter is to submit the enclosed Zone A Corrective Measures Study Reports
for SWMU 2 and SWMU 38 for Naval Base Charleston. The report is submitted to fulfill the
requirements of condition [V.E.2 of the RCRA Part B permit issued to the Navy by the South
Carolina Department of Health and Environmental Control and the U.S. Environmental
Protection Agency (USEPA).

The Navy requests that the Department and the USEPA review and provide comment or approva
whichever is appropriate. If you should have any questions please contact Billy Drawdy or
David Dodds at (843) 743-9985 and (843) 820-5563 respectively.

Sincerely,

/}f/ﬂ gﬁ? EbR
H.N. SHEPPARD IEP.E.

Caretaker Site Officer
by direction

Encl:
(1) Zone A, SWMU 2 and SWMU 38 Corrective Measure Study Reports, June 15 1999

Copy to:

SCDHEC (Paul Bergstrand, Mihar Mehta)

USEPA (Dann Spariosu)

CSO Naval Base Charleston (Billy Drawdy), SOUTHNAVFACENGCOM (Tony Hunt)
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ENSAFE Ax

Six Manhattan Squere, Suite 201
Hampton, Virginia 236866

(757) 766-9566 T
{757) 786-9558 F

David Dodds Larry Bowers 27 May 99

843 820 5663 Number of Pages: 6

Fax to Number:

David,

Attached are informal responses to your comments regarding the following CMS reports; 2,
38, 159, 853. A few loose ends may still be present ... which we are currently working to

resolve.

Please review. If you still have any questions regarding our responses and intended directions
please call. Otherwise we are making necessary changes to all 4 reports (really 2 combined
reports) and will subsequantly distribute.

In order to expedite the process, | suggest you call the author direct to question and/or clarify
any specific Issue. 1 800 588 7962 {321 for Memphis, 323 for Nashville and 331 for Dallas).
However, if necessary, don’t hesitate to call me.

SWMU 2 responses provided by Ted Blahnik (Dallas)
SWMLU 38 responses provided by Don Cooke {Memphis)

AQC 653 and SWMU 159 responses provided by Don Schroeder (Nashville)

Larry
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From: “Dodds, David P* <DoddsDP@EFDSOUTH.NAVFAC.NAVY .mil>
To: *Larry (E-mail)" <|bowers@ensafe.com>
Date: Mon, May 17, 1999 10:23 AM

Subject: CMS Report comments

Please include the Zone in the title of all reports. I suggest that we take
some risk here and send the draft Statement of Basis out in parallel for PT
review for sites where we have confidence in the selected remedy or that no
remedy is needed. Also, where we use flow and distance to a receptor as
justification for not needing to take action it is not un-reasonable to

expect a flow map showing distance and flow.

SWMU 2 CMS Report

1) General: This report needs to acknowledge that the Detachment is
currently under contract to excavate and dispose of all Lead impacted soil

above 400 ppm as an IM.

The first paragraph of Section 1.0 has been revised to read:

“Combined SWMU 2 encompasses SWMUSs 1 and 2 in the northeast portion of Zone A. The
two units have been combined because SWMU 1 lies within the confines of SWMU 2, and
because the two units will be addressed jointly during corrective measures.

The Navy has contracted Environmental Detachment Charleston to excavate, remove from the
site, and properly dispose of all soils containing lead in excess of 400 mg/kg per residential
cleanup standards as set by the USEPA. However, this Corrective Measures Study (CMS) is
provided so that the planned remedy can be compared relative to other potential alternatives
capable of achieving similar remedial goals.”

Text will also be added 10 Page 2-24 at the end of Section 2.3:
“However, the DET is planning to remove all SWMU 2 soils containing greater than 400 ppm

lead.”

2) General: Have the DHEC comments on the Final RFI Report for Zone A,
dated 1/29/99 been addressed in this document? I did not find where
concerns at Ecological Subzone A-1 were addressed in this document, as
requested.

Page 2-24

A new section 2.4 has been added:

Section 2.4  Ecological Subzone A-1

The Zone A RFI conditional approval letter required that concerns at ecological subzone A-1
(AEC-1-1) be further addressed in the CMS. AEC-1-1 is located in the southwest comner of
SWMU 2 in an area formerly kept moist by a nearby underground leaky water pipe. The leaks
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have reportedly since been repaired, and AEC-1-1 i3 now similar to other non-wetland, non-
mowed grassy areas found at the complex, Parts of this area will also be excavated as part of
DET lead cleanup activities. Therefore, this area no longer appears to be causing a potential
threat to ecological receptors and will not be further addressed in this CMS.

2a) Also, SCDHEC letter dated 3/16/99 on the Draft Zone A CMS Workplan
requests that mercury levels above the SSLs be addressed. Where they
addressed in the Final Workplan. if not, please include that here.

Page 2-15

Mercury exceeded its SSL (1.0 mg/kg) in only 4 of 134 upper and lower interval soil samples at
Combined SWMU 2. Three of these sample points (§02SB011, -021, and -020) will be removed
as part of DET lead removal activitics. The only point not scheduled for removal is S02SB022
(1.3 mg/kg). Because this point is isolated among many other points where mercury was either
present below 1.0 mg/kg or not detected at all, and because mercury was not detected in
groundwater at this site, mercury in soil does not appear to be a threat to groundwater at this site.
Therefore, mercury will not be further addressed in this CMS.

3) Page 1-1 Please explain what Combined SWMU 2 is before using the term.

See Comment 1.

4) Figure 2.2 and 2.3. Please make sure that these figures and the figures
for the upcoming DET TM workplan are not contradictory. Jed Heames, (843)
743 6777 can be contacted for a copy of the drawings.

Called in request for DET map to Jed on 5/24, 5/25

5) Revise page 2-24, paragraph 2.3 to reflect that the DET is preparing to
perform an IM to remove all Iead contaminated soil above 400 ppm.

See Comment 1.

6) Section 3 should reflect the upcoming IM for soil. The text discussing
the inorganic results should remain as it justifies why lead is the driver.

The discussion on arsenic with respect to the remaining site risk after the
lead is addressed should consider the extent of removal proposed by the DET
when calculating the value,

Page 3-2

The third buliet under arsenic'has been revised to read:

The DET is scheduled to remove much of the arsenic contaminated soils where they coincide
with lead contamination in excess of 400 mg/kg. This activity will reduce site risk due to arsenic
10 2.3E-05 residential which is below the calculated Zone A inorganic background risk due to
arsenic (4.1E-05 residential).
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7) Page 3-7. Why was the background value for manganese not derived
parametrically? Please explain briefly. Give the maximum or range of
concentrations in this paragraphs so we don't have to look back in the
document to see the relevance.

Page 3-7

The first bullet on Page 3-7 under Manganese has been revised to read:

There were not enough sample points to parametrically determine background values for
manganese in groundwater in Zone A. Therefore, the maximum observed background sample
value (0.58 mg/L in shallow groundwater and 2.7 mg/L in deeper groundwater) was approved by
the project team for use as the reference background concentration. Concentrations above
shallow background were consistently detected in only well 002GW002, and these
concentrations were comparable to deeper background. Because the shallow and deeper aquifer
zones in Zone A appear to be interconnected, the high concentrations seen in well 002GW002
may likely be attributed to decper aquifer background concentrations.

8) Revise Section 4, 5, and 6 to reflect upcoming IM.

Sections 4 and § are screening and evaluation sections which can be used to evaluate the planned
IM relative to other technologies. Alternatives 3 through 6 all include excavation as planned by
the detachment, however disposal options other than at a hazardous waste landfill were examined
for cost purposes.

Section 6 has been revised to reflect the Navy's plans for excavation to residential standards.
Alternative 3, excavation and disposal without pretreatment, is now the recommended alternative
due to a decrease in Subtitle C disposal costs from $225 to $150 per ton per the Environmental
Detachment.
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ABBREVIATIONS, ACRONYMS, AND SYMBOLS

The following abbreviations, acronyms, and units of measurement are used in this report.

AEC Area of Ecological Concern

BEQ Benzo(a)pyrene Equivalent

bgs Below ground surface

BRA Baseline Risk Assessment

CMS Corrective Measures Study

CNC Charleston Naval Complex

CNSY Charleston Naval Shipyard

COC Chemical of Concern

CRP Community Relations Plan

DET Navy Environmental Detachment

DOT Department of Transportation

DRMO Defense Reutilization Marketing Office
E/A&H EnSafe/Allen & Hoshall

HSWA Hazardous and Solid Waste Amendments
ISM Interim stabilization measures

LDR Land disposal restriction

MCL Maximum Contaminant Level

mg/kg Milligram per kilogram

mg/L Milligram per liter

MNA Monitored natural attenuation

OSWER Office of Solid Waste and Emergency Response
Oo&M Operations and Maintenance

PCB Polychlorinated biphenyl

PIP Public Involvement Plan

PPE Personal Protective Equipment

ppm Parts per million

RAB Restoration Advisory Board

RBC Risk-Based Concentration

RC Reference Concentration
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ABBREVIATIONS, ACRONYMS, AND SYMBOLS (Continued)

RCRA Resource Conservation and Recovery Act
RDA Redevelopment Authority

RFA RCRA Facility Assessment

RFI RCRA Facility Investigation

RGO Remedial Goal Option

RIMS Remediation Information Management System
SCDE Supercritical Carbon Dioxide Extraction
SCDHEC South Carolina Department of Health and Environmental Control
SOB Statement of Basis

SOUTHDIV Southern Division Naval Facilities Engineering Command
SQL Sarnple Quantitation Limit

SSL Soil Screening Level

SVE Soil Vapor Extraction

SVOC Semivolatile Organic Compound

SWMU Solid Waste Management Unit

S/S Solidification/stabilization

TCLP Toxicity characteristic leaching procedure
TTAL Treatment Technique Action Level

USEPA United States Environmental Protection Agency
UTL Upper Tolerance Limit

WF Weighting Factor

yd? Square yard

yd® Cubic yard

ug/kg Microgram per kilogram

pg/l Microgram per liter
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1.0 INTRODUCTION
Combined SWMU 2 encompasses SWMUs 1 and 2 in the northeast portion of Zone A. The two
units have been combined because SWMU 1 lies within the confines of SWMU 2, and because the

two units will be addressed jointly during corrective measures.

The Navy has contracted Environmental Detachment Charleston to excavate, remove from the site,
and properly dispose of all soils containing lead in excess of 400 mg/kg per residential cleanup
standards set by the USEPA. However, this Corrective Measures Study (CMS) is provided so that
the planned remedy can be compared relative to other potential alternatives capabie of achieving
similar remedial goals. This Corrective Measures Study (CMS) identifies, screens, develops,
evaluates, and compares remedial action alternatives to mitigate hazards and threats to human
health and the environment from soil and groundwater contamination at Combined SWMU 2 at

the Charieston Naval Complex (CNC) Charleston, South Carolina.

The CMS is being performed under the Resource Conservation and Recovery Act of 1976
(RCRA), based on findings reported in the Zone A RCRA Facility Investigation Report, NAVBASE
Charleston, North Charleston, South Carolina (EnSafe, 1998). As required by RCRA, the CNC
Restoration Advisory Board (RAB) provides a focus for community input to the remedial decision
making process. The RAB, which regularly holds open public meetings, consists of community
members, regulators, and representatives of the Navy Southern Division (SOUTHDIV) and other

CNC project team members.

When the CMS is complete, a Statement of Basis (SOB) that documents the CMS process and
presents the preferred site alternative will be made available for public comment to ensure that
decision makers are aware of public concerns. The selection of the final remedy for the site could

be affected by public input. The primary CNC decision makers include SOUTHDIV, the
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South Carolina Department of Health and Environmental Control (SCDHEC), the United States
Environmental Protection Agency (USEPA).

This CMS report has been organized according to the format in the Office of Solid Waste and
Emergency Response (OSWER) Directive 9902.3-2A, RCRA Corrective Action Plan
(Final, May 1994):

. Section 1, Introduction: This section presents the purpose of this document and

summarizes the project.

. Section 2, Site Description: This section presents Combined SWMU 2’s history and
background and the results of previous investigations, including the RCRA Facility
Investigation (RFI), baseline risk assessment (BRA), interim stabilization measures (ISM)
performed by the Navy Environmental Detachment (DET), and supplemental
CMS sampling.

) Section 3, Remedial Objectives: This section describes the areas requiring CMS analysis
and remedial action objectives. The objectives were developed using RFI characterization
and assessments, and by considering applicable requirements and special requests by the
CNC project team. This section also presents site remedial goals and volumes and/or areas

that require remediation.
. Section 4, Identification and Screening of Technologies: This section outlines response

actions and identifies and screens remedial technologies that may be used to achieve

remedial action abjectives.
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Section 5, Development and Evaluation of Alternatives: This section evaluates potential
remedial alternatives according to the nine evaluation criteria identified in OSWER
Directive 9902.3-2A, RCRA Corrective Action Plan (Final, May 1994), presenting

strengths and weaknesses to prioritize or rank them relative to the nine evaluation criteria.

Section 6, Recommendations: This section assesses the relative performance of the

alternatives and presents recommendations.

Section 7, Public Involvement Plan: This section summarizes the public involvement

plan as it relates to the CMS.

Section 8, References: This section list applicable references used for the preparation of
and/or during the CMS.

Section 9, Signatory Requirement: This section provides the applicable signatory
requirement for the CMS.

1-3
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2.0 SITE DESCRIPTION

2.1  General

Combined SWMU 2 (Figure 2.1), in the northeast corner of Zone A, includes SWMUs 1 and 2.
SWMU 1 was used by the Defense Reutilization and Marketing Office (DRMO) to store military
property and was confined primarily to former Building 1617. This covered storage shed was
used to store hazardous materials prior to their transportation offsite for disposal or reuse.
SWMU 2 encompasses SWMU 1 and includes Buildings 1606 and 1649; the area around the rail
switch, north and northeast of Building 1640; the former DRMO salvage bin No. 3; and the
adjacent paved ground surface. The area was used to store recovered lead from lead-acid
submarine batteries from the mid-1960s until 1984. Electrodes and associated internal metallic
components were removed from the battery jars in the battery electrode treatment area, SWMU 5
in Zone E, and then placed on a railcar and transferred to the DRMO area for storage and eventual

sale to a salvage contractor.

The majority of Combined SWMU 2 consists of open space that is not presently in use. A movie
company has a short-term lease on Building 1606. Building 1649 within Combined SWMU 2, as
well as Buildings 1627 and 1640 adjacent to SWMU 2, are unoccupied. Carolina Marine
Handling occupies Buildings 1604, 1605, and 1607 and the surrounding parking and open storage
areas adjacent to the northwest portion of Combined SWMU 2.

According to the Charleston Naval Complex Redevelopment Authority, this area may be used for

industrial or residential purposes in the future.
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2.2  RFI/CMS Sampling Results

2.2.1 Seil

1986 Sampling Event

Soil samples were collected from the DRMO site in 1986. Because Hurricane Hugo struck the
Charleston area in 1989 and could have altered site conditions, the 1986 data were compared to
1993 data. Data from the 1993 investigation and the 1995 RFI showed that the 1986 data no
longer reflected current site conditions. Therefore, the data from this 1986 sampling event will

not be considered during the CMS.

1993 Sampling Event

Twenty-four upper-interval soil samples and 22 lower-interval soil samples were collected from
25 soil borings to investigate soil contamination near this Combined SWMU. This investigation
was conducted by EnSafe/Allen & Hoshall (E/A&H) and the data are of sufficient quality to be
included in the CMS process.

1995-1997 Sampling Event

Zone A second round sampling included 41 upper-interval soil samples and 35 lower-interval soil
samples collected from Combined SWMU 2. Sixteen soil boring samples were delayed until 1997
to accommodate Charleston Naval Shipyard (CNSY) Radiological Control Office radiological
surveys in the area. Three sediment samples were also collected for metals analysis from the
wetland southwest of Combined SWMU 2 during this sampling round. Because this wetland area

dried out after a leaking underground water line was repaired, these samples have been reported

with the soil sample results.
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1998 Sampling Event
At the request of the Navy, the DET collected additional samples to further delineate lead in

surface soil.

1986-1998 Soil Sampling Summary

Extensive surface soil samples collected from Combined SWMU 2 from 1986 to the present
defined an extensive area of lead contamination in surface soil. Aluminum, antimony,
Aroclor-1260, arsenic, BEQs, copper, and thallium were also identified as chemicals of concern
(COCs) in surface soil. Table 2.1 combines and summarizes sampling results from the 1993,
1995, and 1998 sampling events for all the COCs except lead. Figures 2.2 and 2.3 illustrate lead

sampling results.

Lead concentrations in surface soil from the 1993, 1995, and 1998 sampling events were
combined. Figure 2.2 shows concentrations for upper-interval samples; and Figure 2.3 shows
lower-interval samples. At large areas of the site, lead exceeds regulatory standards
(400 milligrams/kilograms [mg/kg] for residential reuse; 1,300 mg/kg for industrial reuse) and

is the primary COC at this site based on USEPA blood-level modeling.

In general, grid samples collected by the DET appear to correlate with RFI sampling results.
However, lead samples collected in the southwest area of the site near the former intermittent
wetland varied significantly between the 1998 DET event and previous events. Five sediment
samples collected from this intermittent wetland area during the 1995 RFI contained lead from
441 to 1,500 mg/kg. Of 60 samples collected by the DET in 1998, the maximum concentration
was 120 mg/kg. Only one physical change is known to have occurred in site conditions. The area
was saturated during 1995 sampling due to an underground water line leak, and the area was dry

during 1998 due to repairs done on the leaking line.
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Table 2.1
Surface Soil Data for COCs AT SWMU 2

Alominum Arsenic Antimony Copper BEQs Aroclor - 1260 Thallium
Sample Number (Type) Date (mg/kg) (mg/kg) (mg/kg) {(mg/kg) («g/kg) (ug/kg) (mg/kg)
Risk Based
Screening Level 78000 0.43 31 3100 NC 320 5.5
Background 12800 ND 165 590 NA ND

002M000101 (sed) 11-Oct-95 13400 4.4 13U 7 NS NS 0.99U

002M000301 (sed) 29-Mar-96 11300 19.6 12 125 NS NS 1.1U

002M000501 (sed) 29-Mar-96 27000 9.0 2] 1060 NS NS 1.6 U

002SB00101 (dupy 10-Oct-95 7260 12.7 13Ul 80 NS NS 098U

002SB00201 (dup) 10-Oct-95 6810 3.7 12 U] 8 NS NS 095U

0025B00401 10-Oct-95 11000 &5 12 UJ 19 NS NS 092U
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Table 2.1
Surface Soil Data for COCs AT SWMU 2

Aluminum Arsenic Antimony Copper BEQs Aroclor - 1260 Thallium
Sample Number  (Type) Date (mg/kg) (mg/kg) (mg/kg) (mg/kg) (ug/kg) (ug/kg) (mg/kg)
Risk Based
Screening Level 78000 0.43 3 3100 NC 320 5.5
Background 12800 9.44 165 590 NA ND

002SB00601 10-Oct-95 17400 15.4 13 Ul 27 NS NS 1.t U

002SB00701 10-Oct-95 5870 39 10 U 126 NS NS

002SB00%01 10-Oct-95 5630 9.5 181 108 NS NS 097U

0025B01101 10-Oct-95 12800 9.3 12U] 14 NS NS 093U

002S8B01301 {dup) 10-Oct-95 11100 6.1 11U 11 NS NS 0.88 U

0025B01401 10-Oct-95 9330 2.6 13U 15 NS NS 0.99U
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Table 2.1
Surface Soil Data for COCs AT SWMU 2

Aluminum Arsenic Antimony Copper BEQs Aroclor - 1260 Thallium
Sample Number  (Type) Date (mg/kg) (mg/kg) (mg/kg) (mg/kg) (ug/kg) (ug/kg) (mg/kg)
Risk Based
Screening Level 78000 0.43 ) | 3100 NC 320 5.5
Bacground 12800 9.44 ND 165 590° NA ND

0028B01601 (dup)  30-Jan-97 6450 36U 1U 271 NS NS 1.5

00258B01701 30-Jan-97 2860 2.1U0 2U 3 NS NS 041U

002S8B01901 10-Oct-95 10100 7.1 1 4] NS NS 0.89 U

0025B02101 29-Jan-97 7000 4.5 7 23 NS NS 035U

0025B02201 28-Jan-97 7050 35 8 33 NS NS 0.38U

0025B02401 10-Oct-95 13300 7.7 12 UJ 7 NS NS 094U
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Table 2.1
Surface Soil Data for COCs AT SWMU 2
Alimminum Arsenic Antimony Copper BEQs Aroclor - 1260 Thallium
Sample Number  (Type) Date (mg/kg) (mg/kg) {(mg/kg) (mg/kg) {ug/kg) {ug/kg) (mg/kg)
Risk Based
Screening Level 78000 0.43 31 3100 NC 320 5.5

Background 12800 165 NA ND

0025B02601 10-Oct-95 8140 11.0 12 U] 23 NS NS 092U

002SB0280! 09-Oct-95 40100 215 56U 174 NS NS 44U

002SB03001 29-Mar-96 4360 2.4 ¢ uJ 6 NS NS 0.39U

0025B03301 28-Jan-97 5830 8.3 1] 12 NS NS 0.49]

0028B03501 29-Jan-97 5060 0.91] 31 3 NS NS 041U

002SB03701 29-Jan-97 6270 21.5 2] 475 NS NS 0.5U
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Table 2.1
Surface Soil Data for COCs AT SWMU 2
Aluminum Arsenic Antimony Copper BEQs Aroclor - 1260 Thallium
Sample Number  (Type) Date (mg/kg) (mg/kg) (mg/kg) (mg/kg) (ug/kg) (ug/kg) (mg/kg)
Risk Based
Screening Level 78000 0.43 31 3100 NC 320 5.5

NA ND

12800 9.44 165

0025B03801 29-Jan-97 6320 1.5 3] 25} NS NS 041U

002SB04001 29-Jan-97 8300 33 0] 1] NS NS 0.4U

$015SB00101 06-0ct-93 2500 1.1yl 6 UJ 3yl NS NS L1yl

S02M000101 (sed)  25-Oct-93 9100 17.01J 10 230 NS NS

S02M000301 (sed)  25-Oct-93 6600 18.01] 77Ul 92 NS NS 1.5U)

S02M000501 (sedy 25-Oct-93 2600 5.1 7 Ul 3u NS NS 1.3U)
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Table 2.1
Surface Soil Data for COCs AT SWMU 2
Aluvminum Arsenic Antimony Copper BEQs Aroclor - 1260 Thallium
Sample Number (Type) Date {mg/kg) (mg/kg) (mg/kg) (mg/kg) (ug/kg) (ug/kg) (mg/kg)
Risk Based
Screening Level 78000 0.43 31 3100 NC 320 5.5

ND 165 NA

12800

Background

S02M000701 (sed) 25-Oct-93 1300 1.3 1) 6 UJ 4 NS NS 13U

S02M000901 (sed) 25-Oct-93 620 6 Ul 6 NS NS 1.2U

S02M001101 (sed)  25-Oct-93 4600 4.7) 13 UJ 22 NS NS 25U

S028B00201 06-Oct-93 6100 3.2 6 UJ 10 NS NS 5.8U]

S02S8B00501 07-Oct1-93 5400 2.1 6 UJ 20 NS NS 1.1uJ

S02SB00601 06-Oct-93 8200 39 6UJ 13 NS NS 1.2UJ
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Table 2.1
Surface Soil Data for COCs AT SWMU 2

Aluminum Arsenic Antimony Copper BEQs Aroclor - 1260 Thallium
Sample Number (Type) Date (mg/kg) (mg/kg) (mg/kg) {mg/kg) (ug/kg) (ug'kg) (mg/kg)
Risk Based
Screening Level 78000 0.43 31 3100 NC 320 5.5
Back nd 12800 165 NA ND

S028B00801 06-Oct-93 3000 8.4 6UJ 12 NS NS 5.9Ul

S028B01001 06-Oct-93 8300 12.0 6 Ul 17 NS NS 1.2 U]

S028B01201 07-Oct-93 5400 3.6 6 UJ 34 NS N§ 1.1U)

S028B01401 07-Oct-93 3700 221] 61U 9 NS NS 12U

S025B01601 (dup}  26-Oct-93 3790 2.7 5U] 485 NS NS 1.11)

26-0ct-93
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Table 2.1
Surface Soil Data for COCs AT SWMU 2
Aluminum Arsenic Antimony Copper BEQs Aroclor - 1260 Thallium
Sample Number  (Type) Date (mg/kg) (mg/kg) (mg/kg) (mg/kg) (ng/kg) (ug/kg) (mg/kg)
Risk Based
Screening Level 78000 0.43 31 3100 NC 320 5.5

165 NA

Background 12800 9.44

S025B01901 26-0ct-93 6500 13U 5U) 3 NS NS 11U

S025B02101 26-Oct-93 1300 9.9 6 UJ 20 NS NS 1.2U

SG28B02301 26-Oct-93 2800 1.0U 5U) 30 NS NS 14l

Notes:

NA — Not Applicable

ND — Not Detected

NC - Not Calculated

NS -— Sample Not Analyzed

J - Estimated Value

U — Undetected

a — Proposed background for benzo(a)pyrene equivaltents (BEQ)
sed — Sediment sample

dup - Duplicate sampile
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Aluminum and copper exceeded their background reference concentrations in only
one lower-interval sample each (S02SB01602 and 002SB03702, respectively), but neither sample

exceeded a regulatory risk or hazard value requiring remedial action.

Antimony exceeded its risk-based concentration (RBC) in three upper-interval sample boring
locations — S02SB011, 002SB020, and 002SB036. Antimony exceeded its soil screening level
(SSL) in two lower-interval soil samples — 002SB013 and 002SB036.

Arsenic was detected in 18 upper-interval and two lower-interval soil samples at concentrations
exceeding its RBC (0.43 mg/kg) and its background reference concentration (9.4 mg/kg).
Figure 2.4 shows all upper-interval soil data for arsenic at this site. When compared to the lead
distribution figures, arsenic exceeds its background concentration in many areas outside lead
contamination zones; however, most arsenic contamination appears to be concentrated in

lead-contaminated areas.

Aroclor-1260 and Benzo(a)pyrene Equivalents (BEQs) exceeded their residential RBCs in
three of five samples collected and analyzed for pesticides, polychlorinated biphenyls (PCBs), and
semivolatile organic compounds (SVOCs) at Combined SWMU 2. However, the detections were

estimated values less than the laboratory quantitation limit.

Mercury exceeded its SSL (1.0 mg/kg) in only four of 134 upper-and lower- interval soil samples
at Combined SWMU 2. Three of these sample points (S02SB011, -021, and -020) will be
removed as part of DET lead removal activities. The only point not scheduled for removal is
S02SB022 (1.3 mg/kg). Because this point is isolated among many other points where mercury
was either present below 1.0 mg/kg or not detected at all, and because mercury was not detected
in groundwater at this site, mercury in soil does not appear to be a threat to groundwater at this

site. Therefore, mercury will not be further addressed in this CMS.
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Thallium (Figure 2.5) was detected only in samples collected during the 1997 sampling event.
Of 16 upper-interval samples, nine contained thallium ranging from 0.5 to 2.3 mg/kg ~— some
exceeded the minimum surface soil 0.1 residential hazard level of 0.58 mg/kg. Seven of 14
lower-interval samples, ranging from 0.4 to 3.3 mg/kg, exceeded the groundwater protection SSL

of 0.35 mg/kg.

2.2.2 Groundwater

Six shallow monitoring wells were installed in 1993 to investigate groundwater contamination near
the Combined SWMU. One well (002GW005) was destroyed in 1997 and replaced in 1998
(002GW007). Another well (002GWO008) was installed in 1998 to assess groundwater quality east
of former well 002GW005. Table 2.2 summarizes groundwater data for RFI groundwater COCs.

During RFI sampling, arsenic, lead, manganese, and silver exceeded tap-water RBCs in shallow
groundwater; however, these COCs appeared inconsistently through five rounds of sampling
and/or were not present site wide. In four rounds of RFI sampling beginning in 1995, arsenic
never exceeded its Maximum Contaminant Level (MCL) and exceeded its reference concentration
(RC) in only one well during only one sampling round. Lead has no MCL but was detected in one
well (002GWO005) at concentrations exceeding the USEPA Treatment Technique Action Level
(TTAL) of 15 ng/L. Manganese exceeded both the RC and the RBC in one well (002GW002).

Silver exceeded its MCL in one well in only one sampling event.

During 1998 CMS sampling, wells 002GW002, -003, -004, -007, and -008 were sampled to
further assess trends in manganese and lead concentrations (Figures 2.6 and 2.7). Wells
002GW003, -004, -007, and -008 did not contain any metals above background, regulatory, or

risk-based concentrations requiring action. Well 002GW002 contained manganese above the RBC.
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Table 2.2
Groundwater Data for COCs at SWMU 2
Manganese Silver Arsenic Lead
Sample Number Date (ug/L) (ug/L) (ug/L) (ug/L)
MCL NA NA 50 15 (TTAL)
Risk Based Screening Level 730 180 NA
Background 577 ND . 4.7

002GW00102 22-Apr-96 496 7U0 2U 2U

002GW00104 07-Oct-96 219 1U 2U 1U

002H000201 15-Nov-93 3300 ) 10U 10 UJ 5Ul

X02GW00203 19-Jun-96 3000 6U 2U 3]

002GW002C1 15-Oct-98 2450 ) 5 1U 1U

002GW00302 22-Apr-96 291 77U 2U 2U0

002GW00304 04-Oct-96 294 1U 2] 2U

002GW00401 15-Nov-93 150 10U 10U 50

002GW00403 19-Jun-96 168 6U 5] 2U

002GW004C1 15-Oct-98 1281 5U 7] 1U
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Table 2.2
Groundwater Data for COCs at SWMU 2
Manganese Silver Arsenic Lead
Sample Number Date (ug/L) {(ug/L) (ug/L) {ug/L)
MCL NA NA 50 15 (TTAL)
Risk Based Screening Level 730 180 0.045 NA

Background

002H000501 15-Nov-93 2791] 10U 30 368

002GW00503 20-Jun-96 28U 6U 2U 2u

002GW00602 23-Apr-96 29U 7U 2U 2]

002GW00604 07-Oct-96 27 tu 2U 1U

002GW008C1 19-Oct-98 536 SU 1] 10
Notes:
MCL — Maximum Contaminant Level
NA - Not Applicable
ND - Not Detected
J — Estimated Value
U — Undetected
TTAL — Treatment Technique Action Level
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Lead in groundwater near well 002GWQ05 appears to be isolated in that area and may be linked
to very high lead concentrations in the surrounding soil. Concentrations decreased dramatically
following well redevelopment in 1996, and 1993 levels may have been caused by previously poor
well development or suspended solids in water samples induced by sampling methods. This well
has since been damaged and abandoned, but it was located near the area of highest lead soil
concentrations. The suspected soil source of this past groundwater contamination will be
addressed with corrective measures. Lead did not exceed its Zone A background concentration

(4.7 ug/L) in any of the other five Combined SWMU 2 wells.

2.2.3 Sediment

1993 Sampling Event

Eleven sediment samples, seven from the Cooper River and four from the nearby storm sewer
system, were collected in 1993 to investigate sediment contamination near this Combined SWMU.
These samples were submitted for metals and cyanide analyses. Lead concentrations ranged from

4.0 to 47.0 mg/kg for the Cooper River samples and from 88.0 to 1000.0 mg/kg for the storm

sewer samples.

1995 Sampling Event

The Final Zones A and B RFI Work Plan (E/A&H 1995) proposed collection of two sediment
samples from the Cooper River for metals analyses as "duplicates" of the 1993 sampling event.
These samples were analyzed for metals and organotins. Lead concentrations for these

two samples were 15.0 mg/kg and 26.0 mg/kg.

During Zone A second round sampling of the intermittent wetland southwest of Combined
SWMU 2, three sediment samples were collected for metals analysis. This wetland area dried out

after a leaking underground water line was repaired. These samples are now considered soil

samples because the wetland no longer contains surface water.

2-23

10

11

13

14

15

16

17

18

19

20

pa

22

23

24



Draft Zone A Combined SWMU 2 CMS Report
Charleston Naval Complex

Section 2 — Site Description

Revision: 0

2.2.4 Surface Water
No surface water concerns were identified during the RFA or subsequent investigations of this

site. Therefore, surface water at Combined SWMU 2 was not sampled.

2.3 Interim Stabilization Measures

The DET collected additional soil samples in 1998 to further delineate the area of
lead-contaminated soil at Combined SWMU 2 likely to require remedial action under either
residential or industrial reuse (400 parts per million [ppm] or 1,300 ppm lead). No other interim
measures have been taken. However, the DET is planning remove all SWMU 2 soils containing

greater than 400 ppm lead.

2.4  Ecological Subzone A-1

The Zone A RFI conditional approval letter required that concerns at ecological subzone A-1
(AEC-1-1) be further addressed in the CMS. AEC-1-1 is located in the southwest corner of
SWMU 2 in an area formerly kept moist by a nearby leaky water pipe. The leaks have reportedly
since been repaired, and AEC-1-1 is now similar to other non-wetland, non-mowed grassy areas
found at the complex. Parts of this area will also be excavated as part of DET lead cleanup
activities. Therefore, this area no longer appears to be causing a potential threat to ecological

receptors and will not be further addressed in this CMS.
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3.0 REMEDIAL OBJECTIVES

To improve the focus of this CMS, this section summarizes the remedial objectives for soil and
groundwater contamination at this site. In some cases, remedial objectives presented in the RF1
have been modified due to superceding information such as background concentrations or
achievable laboratory instrument detection capabilities. In other cases, this section justifies

removing COCs identified in the RFI based on a lack of significant risk or hazard.

3.1 Soil Remedial Objectives

Lead is the primary COC at this site. However, aluminum, antimony, Aroclor-1260, arsenic,
BEQs, copper, and thallium also require mention in this CMS because at least one soil sample
collected during the RF1 exceeded a project team criteria. In some cases, these criteria were not
the exceedance of a regulatory or risk-based concentration, but rather an exceedance of

background concentrations or other subjective target.

Lead exceeded residential and industrial cleanup goals of 400 and 1,300 mg/kg over an extensive
area of the site. These remedial objectives are based on USEPA blood-level modeling and have

been accepted by the project team.

Aluminum and copper were originally included in the CMS process because one of
57 lower-interval soil samples contained these compounds at concentrations exceeding their
background reference concentrations (RC). However, neither exceeded its lower-interval
residential risk and hazard-based soil screening concentrations (RBC). Moreover, because
background concentrations represent a 95% confidence interval, 5% of samples collected at
random would be expected to exceed the background concentration. Therefore, remedial

objectives are not needed for either compound and they will not be further addressed in this CMS.
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Arsenic was detected in 18 upper-interval and two lower-interval soil samples at concentrations
exceeding its RBC (0.43 mg/kg) and its background reference concentration (9.44 mg/kg).

However, several factors influence arsenic remedial objectives at this site:

. Arsenic has a background reference concentration of 9.44 mg/kg. This value corresponds
to a residential hazard quotient of approximately 0.4, a residential risk of 2.5E-05, an
industrial hazard quotient below 0.1, and an industrial risk of 3.6E-06. This CMS will not

evaluate alternatives to achieve concentrations below background.

. Arsenic remedial goal options (RGOs) presented in the RFI are more conservative under
risk-based than hazard-based scenarios. Therefore, the arsenic RGOs will be evaluated

only for risk-based scenarios.

. The DET is scheduled to remove much of the arsenic contaminated soils where they
coincide with lead contamination in excess of 400 mg/kg. This activity will reduce site
risk due to arsenic to 2.3E-05 residential which is below the calculated Zone A inorganic

background risk due to arsenic (4.1E-05 residential).

Antimony exceeded its RBC in four sample boring locations — S02SB011, and 002SB-013, -020,
and -036. Boring locations -011, -020 and -036 coincide with areas where lead exceeded industrial
cleanup concentrations (1,300 mg/kg) and will be indirectly addressed as part of lead cleanup
activities. Sample point -013 lies outside the area of lead contamination. A lower-interval sample
(12.7 mg/kg) from this point exceeded the antimony residential groundwater protection SSL of

2.7 mg/kg. However, antimony will not be directly addressed as part of this CMS for the

following reasons:
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. All surface soil samples containing antimony contamination exceeding its surface
soil 0.1 residential hazard RGO of 2.9 mg/kg are within the area where lead contamination
exceeded 1,300 mg/kg. Therefore, antimony surface soil contamination in these areas will

be indirectly addressed as part of the larger lead plume.

. Because antimony was not detected in any groundwater samples collected at
Combined SWMU 2, site-specific data indicate that the subsurface soil groundwater
protection SSL of 2.7 mg/kg may be overly conservative. This SSL was based on several
conservative assumptions that support this possibility, one being large areal coverage at
that specific concentration. Antimony exceeded the SSL in sample point 002SB013;
however, antimony was not detected in nearby sample location 002SB026. This indicates
that antimony in 002SB013 is not part of some larger mass of antimony-containing soil and

therefore does not indicate a significant threat to groundwater.

Aroclor-1260 and BEQs exceeded their residential RBCs in three of five samples collected and
analyzed for pesticides, PCBs, and SVOCs at Combined SWMU 2. Lead concentrations near the
BEQ exceedance in the southeast part of the site (002M000401) sample also exceeded residential
cleanup criteria; therefore, this contamination will be addressed in conjunction with lead cleanup
activities. The other two BEQ hits were estimated values below the laboratory quantitation limit

and do not appear to be representative of a spill or other acute BEQ release.

Thallium exceeded its groundwater protection SSL (0.35 mg/kg) in seven of 60 lower-interval soil
samples (range 0.4 to 3.3 mg/kg, mean 1.2 mg/kg) and exceeded the minimum 0.1 residential
hazard concentration of 0.58 mg/kg in 10 of 89 surface soil samples (range 0.5 to 2.8 mg/kg,
mean 1.3 mg/kg). However, thallium will not be addressed as part of this CMS for the following

reasons:
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Surface Soils:

A remedial goal of 0.58 mg/kg thallium in lower-interval soil may not be feasible due to
achievable laboratory sample quantitation limits (SQLs). Thallium SQLs for lower-interval

soil samples in Zone A averaged 1.0 mg/kg, with a standard deviation of +0.8.

Five of the ten 1997 lower-interval detections were estimated values detected below the
SQL. These detections are from soil samples nested within areas that previously had

no thallium detections.

Four of the detections exceeding the mean SQL were within 2 standard deviations
(the 95% Upper Tolerence Limit [UTL]) of the mean. Therefore, these detections are
within the range of the Zone A SQL for thallium and are not significantly different from
the SQL.

Only one sample exceed the 95% UTL for the SQL. This detection (2.8 mg/kg) barely
exceeded the 95% UTL (2.6 mg/kg). However, by statistical design, up to 5% of the
samples could be expected to exceed the 95% UTL.

The concentration and distribution of detections show no obvious interconnection or other
indications that thallium is present in soils due to a release. Instead, the random
distribution across the site at similar concentrations indicates that thallium may be naturally

present at concentrations exceeding 0.58 mg/kg.

The maximum surface soil detection of 2.8 mg/kg corresponds to a residential point

hazard of only 0.5, which falls within the potentially acceptable range or 0.1 to 3.
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Subsurface Soils:

Thallium was not detected in any groundwater samples collected at Combined SWMU 2;
therefore, site-specific data indicate that the groundwater protection SSL may be overly

conservative.

A remedial goal of 0.35 mg/kg thallium in lower-interval soil may not be feasible due to
achievable laboratory SQLs. Thallium SQLs for lower-interval soil samples in Zone A

averaged 1.2 mg/kg with a standard deviation of +1.3.

Five of the seven 1997 lower-interval detections were estimated values detected below the
SQL. These detections are from soil samples nested within areas that previously reported

no thallium detections.

Two detections exceeded the mean SQL. However, neither exceeded the SQL mean plus
2 standard deviations (the 95% UTL). Therefore, these detections are within the range of
the Zone A SQL for thallium and are not significantly different from the SQL.

The concentration and distribution of detections show no obvious interconnection or other
indications that thallium is present in soils due to a release. Instead, the random
distribution across the site of similar concentrations indicates that thallium may be naturally

present at concentrations exceeding 0.35 mg/kg.

Table 3.1 summarizes remedial objectives for Combined SWMU 2.
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Table 3.1
Combined SWMU 2 Soil Remedial Goal Objectives
Residential Industrial
Concentration Concentration
Criteria Criteria

Aluminum NA* NA®

Aroclor-1260 NA® Na®

BEQs NA® NA®

Thallium NA® NA*

— — ——— — —————_ e — —

ﬁ

Notes:
P - No RGO is needed for this RFI COC for reasons outlined in the above text.

— Aroclor and BEQs were found only in areas where lead exceeded its remedial objective concentrations.
Therefore, these compounds will be addressed as part of lead cleanup activities.

b

3.2  Groundwater Remedial Objectives

Lead, silver, arsenic, and manganese were identified as groundwater COCs in the RFI. Lead did
not exceed its TTAL in the most recent round of sampling, and the suspected soil source material
for the previously observed groundwater contamination will be addressed during corrective actions
at this site. Silver did not exceed its MCL in the most recent round of sampling for that

compound, and neither did arsenic.

Of the four shallow groundwater COCs identified in the RFI for this site, only manganese

consistently exceeded its screening criteria. However, manganese need not be addressed by

corrective action for the following reasons:
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. There were not enough sample points to parametrically determine background values for
manganese in groundwater in Zone A. Therefore, the maximum observed background
sample value (0.58 mg/L in shallow groundwater and 2.7 mg/L in deeper groundwater)
was approved by the project team for use as the reference background concentration.
Concentrations above shallow background were consistently detected in only well
002GWO002, and these concentrations were comparable to deeper background. Because
the shallow and deeper aquifer zones in Zone A appear to be interconnected, the high
concentrations seen in well 002GW002 may likely be attributed to deeper aquifer
background concentrations. The concentrations detected were also comparable to shallow
background values found elsewhere at the Charleston Naval Complex (Zone C 0.6 mg/L;
Zone E 2.6 mg/L.; Zone F 2.0 mg/L; Zone G 2.9 mg/L; Zone H 2.4 mg/L; and
Zone I 5.4 mg/L).

. This concentration of manganese, if allowed to remain in-place, would result in a residual
hazard of 0.6 under an industrial re-use scenario. This is below the required action

industrial hazard quotient of 3.0.

. There are no current receptors of this groundwater contaminant. The aquifer is not used
as a drinking water supply, and the well point is not immediately adjacent to any surface

water where ecological receptors may be of concern.

. There is not a known historic anthropogenic source for manganese at this site.
. The extent of manganese detections above Zone A background was limited to only
one well.

For the reasons cited above, further assessment or corrective action of groundwater at this site is

not recommended. However, a project team risk management decision will be needed to approve

this recommendation,
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4.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

This section describes the initial steps of remedy selection — identification and screening of
applicable technologies. = Remediation technologies such as containment, biological,
physical/chemical, and thermal treatment technologies (both in situ and ex situ), as well as offsite
disposal options were identified and reviewed based on site-specific conditions and waste
constraints. Screening occurs when technologies are either eliminated from further consideration
or retained for further consideration. From the technologies retained, alternatives for remedial

action at Combined SWMU 2 will be developed and further evaluated.

4.1 Potential Response Actions
Remedial action alternatives can be broadly categorized into general response actions for

consideration in the CMS. These general response actions are summarized below.

) Institutional Controls: Institutional controls often supplement engineering controls as
appropriate for short- and long-term management to prevent or limit exposure to hazardous
substances, pollutants, or contaminants. Institutional controls should not supplant active
response measures as the sole remedy unless active measures are determined to be

impractical. Institutional controls typically include:

— Site access controls

- Public awareness, education
— Groundwater use restrictions
— Long-term monitoring

— Deed restrictions

-— Warning against excavation, soil use
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4.2

Monitored Natural Attenuation: Natural attenuation refers to dilution, dispersion,
advection, and biotic degradation of contaminants in the environment. Monitoring must
be conducted throughout the process to confirm that degradation is proceeding at rates

consistent with remediation objectives and to ensure that receptors are not threatened.

Treatment: Treatment can be used to reduce the toxicity, mobility, or volume of the

principal threats posed by a site, where practical.
Containment: This engineering control would protect human health and the environment
by preventing or controlling exposure to site contaminants for waste that poses a relatively

low long-term threat or where treatment is impractical.

Combination: Appropriate methods can be combined to protect human health and the

environment.

Technology Screening

Applicable technology descriptions, site constraints, and waste constraints are summarized in

Table 4-1. Site and waste constraints were used to screen or retain the applicable technologies.

4.2.1 Results for Soil Remediation

Combined SWMU 2 soil contamination is primarily confined to the uppermost 0 to 3 feet below

ground surface. This material is generally hard, tight, silty, clayey fill down to the water table.

It has relatively low permeability and porosity and a variable organic content. The water table

ranges from approximately 4 to 6 feet in this area, based on location, tidal influence, and time of

year (e.g., seasonal precipitation influences).
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and stimulate biological activity. Flow rates are
much lower than soil vapor extraction, minimizing
volatilization and release of contaminants to the
atmosphere,

Revision: 0
Table 4.1
Seil Technology Screening for SWMU 2
Technology Description Site Constraints Waste Constraints Retained
INSTITUTIONAL CONTROLS
Instimtional controls Leaves contaninated soil in place. Site access would - Does not remove the source - plans for fumre e ,
S be - controlted - by site . access - controls; . public - site use maybe unpacaed DI Yes
awargness. education, deed festrictions, ete. i
CONTAINMENT
Surface Cap Capping is a contaiiment wchnology that Wwill dimit -+ Plans for futurc SHE use mny be mmuwd by - None. I Yes
‘ human cantact with soil -and: reduce infiltration of  capping technology : . : »
rainwater through contaminated soil. .~ Capping
miterials include soil, asphalt, and concrete.
SOIL IN SITU BIOLOGICAL TREATMENT TECHNOLOGIES
Bioremediation - Natirally ‘occurring microbes are stimulated by -~ Preferential ‘Bow paths. gy 'severc}y"d’e’éréig;e ln smt bwrcmedmuon rnost md:lytrm No, waste
: g circulating . ‘water-based: - solutions - throiigh coftact between mjected ﬂuids and conunﬁnatﬂts pon-Ta - constraint: lead.
-~ ontaminated  soils . 10 enhancc biodegradson: - g .
- Nutrients; oxygeti, hydrogen peroxide and other - -
: amcudmcnts: may eulume biodegndauon and -
" coditions. .
Bioventing Air is either extracted from or injected into the Bioventing is applicable to contaminants in the Bioventing is applicable for any contaminant No, waste
unsaturated soils to increase oxygen concentrations  vadose zone. that more readily degrades aerobically than  constraint: lead.

anaerobically.
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phyteremediation.
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Table 4.1
Soil Technology Screening for SWMU 2
Technology Description Site Constraints Waste Constraints Retained
SOIL IN SITU BIOLOGICAL TREATMENT TECHNQLOGIES
Electrokinetically Bnbarced . The  application . of . an _ electric . field to Thcaﬁ‘ecf’ enessofan electm: field cmbe reducad Tlus mchmlngy is appropriate for treating Nog; waste
Bioremediation electrokinetically traftsport mutrients and bmdcgmdmg : g ated wnh - petroleum. . constraint: lead.
: : bacteria to areu of contamination. O easily
bmdcgmdcd undet anaerobic conditions.
of wmer saturation, ‘and/or Iugh wgter ubl: can
also mmpact the-process effeciiveness:

Landfarming Contaminated soil is cultivated to enhance In Situ landfarming should only be performed in  [nSitu landfarming cannot support anacrobic No, waste

biodegradation of contaminants. low-risk areas where leaching of contaminants is  conditions, which are required to cultivate  constraint: lead.
net a concern. the proper microorganisms for
biodegradation of some contaminants.

- Natural Attetusition Natural - ateentiation  is . 2. Jong-term management - Natural attenvation may not be a good remediation. - Some “inprganics - tan  be _immobillzed No, waste
philosophy. r_{amral subsurface processes such as . choice for locations where site conditions miske it duwough natural attenuation, bmmey willpot ~ conistraint: lead:
dilution, -voladiization, -biodsgradation, adsorption, dxfﬁcult 0 predict contamitant movement. bt: dcgmaed
and chemical reactions with subsutface mageiils are
allowed - to. tedice conmmmmts fo .- acceptable
cancentrations.

Phytoremediation Phytoremediation is the use of plants to remove, Climatic or hydrologic conditions may restrict the  High concentrations of hazardous materials No, site
contain, and/or degrade contaminants. Examples rate of growth of the remediation plants, and can be toxic to plants. constraint: future
include: enhanced rhizosphere biodegradation, treatment is generally limited to within 3 feet of the site use and
phytoaccumulation, phytodegradation, and soil surface. Due to time required for remediation, depth of
phytostabilization. plans for future site wse may be impacted by contamination.
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Table 4.1
Soil Technology Screening for SWMU 2
Technology Description Site Constraints Waste Constraints Retained
_ SOH. IN SITU PHYSICAL/CHEMICAL TREATMENT TECHNOLOGIES
Chemical Oxidation Chemical oxldatlon is. 4 procéss in whick the " Tron and mmglnr.se m ﬂ\e sml will compe :bbmth This Mclmclogy is: cﬁecuve mneumgmedm No; waste

Electrokinetic Separation

Fracmring

oxitation state of a contanifmant is ‘inéreated while
te oxidation state of the reactant is decreased. The
reactant can be anothet élement, including the oxygen
molécule, ar it may be a chemical species containing
oxygen, such as hydrogen peroxide. or chloring
dioxide.

Low intensity direct electrical current is applied
across electrode pairs that have been implanted in the
ground on either side of the contaminated zone.
Contaminants desorbed from the soil surface are
transported toward cathodes or anodes, depending on
their charge.

cuuummmls for oxygen. S

The effectiveness of electrokinetic remediation can
be reduced by the presence of buried metallic
conductors, immobilization of metal ions by
undesirable chemical reactions with naturally
occurring and co-disposed chemicals, and pH and
reduction-oxidation changes induced by the process
electrode reactions. Permeability and degree of
water saturation can also impact the process
effectiveness.

cnntammawd.: ith low: cancentrations. -of
nd ,ﬁ’n-halogemmd volah]us
e :polychlormated bxphenyls
(PCBs),: pesticides, cyanides, and volatile
and: mnvohtde meta]s

This technology can be used for treating soil
contaminated with heavy metals,
radionuclides, and organic contaminants.

" The potential exists for opening new
‘pattiwys which could spread conmmimms
mcha DNAPLs,

constraint: lead.

No, site
canstraint: high
presence of
metallic material
in soil and
shallow brackish
water salts.

No, Siw :

_ cofistraint: 1o

clayey soils.
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Table 4.1
Soil Technology Screening for SWMU 2
Technology Description Site Constraints Waste Constraints Retained
SOIL IN SITU PHYSICAL/CHEMICAL TREATMENT TECHNQLOGIES
Pressure dewatering is applicable for remediating Pressure dewatering is applicable for any No, waste

Pressure Dewatering

Soil Flushing

Soil Vapor Extraction

Solidificaten/. -
Sabilization -

Air is injected into the soil at a rate that causes an
increase in groundwater pressure, which results in
groundwater flow away from the air injection site.
This technique increases the amount of soil that can
be biodegraded through bioventing.

Soil flushing uses water or ‘a solvent io leach
contaminants from e soil. Groundwater extraction
mizst be inluded 1o prevent spreading contammt:on
in groundwater.

Soil vapor extraction (SVE) uses extraction wells and
vacuum pumps to create a pressure gradient to
volatilize contaminants from the soil. The off-gases
from the extraction wells may require treatment prior
to release into the atmosphere.

contaminants in the vadose zone.

Low-penneablhty soifs m’dlfﬁctﬂt 1 treat »wnth .

where flushed contaminants and ﬂus]ung ﬂmd can
be wnmmed and rccapmred

This technology can be used at sites where areas of
contamination are large and deep and/or underneath
a structure. Soils should be fairly homogeneous
and have high permeability, porosity, and uniform
particle size distributions.

contaminant that is more readily degraded
aerobically than anaerobically.

SVE is applicable to soils contaminated with
VOCs and some SVOCs. The presence of
NAPL in subsurface soil may affect the
efficiency of SVE on organic compounds.

constraint: lead.

No, site
constraint:
recapture and
containment
COTCErns,

No, wasie
constraint: lead.

Aquathermolysis

. the rewediation of waste oils, chrosifum and
vollt:le organic compounds .
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Technology

Table 4.1

Soil Technology Screening for SWMU 2

Description

Site Constraints

Waste Constraints

Retained

SOIL IN SITU THERMAL TREATMENT TECHNOLOGIES

Thermally Enhanced Soil
Vapor Extraction

Vitrification -

Site soils are electrically heated to 700°F or higher to
degrade and volatilize contaminants. A vacuum
system covering the entire treatment area collects all
offgases and vaporizes them with heating elements.
Residual gases are passed through activated carbon.
Different heating systems that are used for this
techmology include:  electrical heating blankets,
radio frequency/electromagnetic heating, and hot air
injection.

Electrical heatmg is used to melt contansinated sails;
producing a glass-like matrix with very low Ieachmg
cham:oensucs

This technology typically requires at least 5 feet
between groundwater and the bottom of the
treatment zone.  Heating the soil to high
temperatures can impact utilities and water/sewer
transport systems.

This technology has been proven to remove
some VOCs, SVOCs, pesticides, herbicides,
and PCBs from soil. It can remove some
volatile forms of metals from soil, although
elemental forms will not be removed.

mny voianlizemthej!focess e

No, site
constraint:
Groundwater is
less than 5 feet
below the
treatment zone.
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Table 4.1
Soil Technology Screening for SWMU 2
Technology Description Site Constraints Waste Constraints Retained

SOIL EX SITU BIOLOGICAL TREATMENT TECHNOLOGIES

Biasorption
SOIL EX SITU BIOLOGICAL TREATMENT TECHNOLOGIES
Fungal Biodegradation Fungal biodegradation refers to the degradation of a Exist!ng strictires and’ utilmas may hnpede or
e wide variety of trganopollutants by using the lignin- tesmctgxpavauon, S S RS
degrwdmg ot wood-mtting cnzyme system of w!me
..... mt mus
Landfarming Comaminated soil is excavated, applied into lined Existing structures and utilities may impede or Inorganic contaminants will not be No, waste

beds, and periodically turned over or tilled to aerate
and enhance biodegradation of contaminants.

restrict excavation. A large amount of space is

required for landfarming.

biodegraded and volatile contaminants must  constraint: lead.

be pretreated to prevent polluting the air.
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Table 4.1
Soil Technology Screening for SWMU 2
Technology Description Site Constraints Waste Constraints Retained
SOIL EX SITU PHYSICAL/CHEMICAL TREATMENT TECHNOLOGIES
Chemical Exttaction Exclvatcd sml xs washed vmh aquaous—blsed : b‘:’{eé
: . msmct excnvmon
contact times.
develop an cmched leachmg sohmon. which is. !hen
treated to rcmove the target metals. : N veight
hydruphﬁ:c subs!:mces

Chemical Oxidation Chemical oxidation is a process in which the Existing structeres and utilities may impede or  This technology is effective in treating media No, waste
oxidation state of a contaminant is increased while restrict excavation. Iron and manganese in the soil  contaminated with low concentrations of constraint: lead.
the oxidation state of the reactant is decreased. The will compete with contaminants for oxygen. halogenated and non-halogenated volatiles
reactant can be another element, including the oxygen and semivolatiles, PCBs, pesticides,
molecule, or it may be a chemical species containing cyanides, and volatile and nonvolatile
oxygen, such as hydrogen peroxide or chlorine metals.
dioxide.

Dehilopenation . - . No, waste

bl consu*aim. lzad‘

1ec "}»halogemwd VOC&
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Table 4.1
Soil Technology Screening for SWMU 2
Technology Description Site Constraints Waste Constraints Retained

SOIL EX SITU PHYSICAL/CHEMICAL TREATMENT TECHNOLOGIES

Soil Washing Excavated soil is washed with agqueous-based Existing structures and utiliies may impede or This technology is effective at removing Yes
solutions to separaie comtaminants sorbed onto fine  restrictexcavation. High humic content in soil may  SVOCs and inorganics. It is less effective at
particles from the rest of the soil matrix. This require pretreatment. It may be difficult to remove  treating VOCs.
technology only separates the contaminants and does  organics adsorbed to clay-size particles.
not destroy them. Further treatment or disposal of
the process water is required.

Solar Detoxification Solar detoxification is a process thatdestroys PBxisting structures and utilities may impede or The target contaminant groups for solar No, waste
contaminants by photochemical and thermal resctions  restrict excavation. Site must have adequate detoxification are VOCs, SVOCs, solvents,  constraint: lead.
using the ultraviolet encrgy in sunlight. sunlight, pesticides, and dyes. The process may also

remove some heavy metals from water.
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Table 4.1
Soil Technology Screening for SWMU 2
Technology Description Site Constraints Waste Constraints Retained
SOIL EX SITU PHYSICAL/CHEMICAL TREATMENT TECHNOLOGIES
Solidification/Stibifization L Yes
Ex&mp]es of SIS technolog!es inclade:
bituminization, emuls:ﬁed agphali, modified  suifur
cement, ‘polycthylens - extrusion, pozzoiaufportland
cement; . radicactive wiste - solidification. “sludge
stabilizatiodi, and soluble phosphates,
Supercritical Carbon Dioxide  This process employs supercritical carbon dioxide as  Existing structures and utilities may impede or This technology can remove normally No, site
Extraction (SCDE) a solvent to remove normally insoluble orgamic restrict excavation. Elevated water content can  insoluble organics from soil. constraint: lead.

compounds. Itdoes not destroy target contaminants.  have a negative impact on SCDE performance.

SOIL EX SITU THERMAL TREATMENT TECHNOLOGIES

Distillation Hydrocarbons and water are volatilized from Existing structures and utiliies may impede or  This technology is limited to the removal of No, waste
contaminated media using either heat or vacuum. restrict excavation, organic contaminant from wastes. constraint: lead.

clnmthydrocarbonsand Na wm

- High-Pressure Oxidation
7 ire O consiraint: lead.

o restrict cxcavmou.’ S

’:ﬁSupcmnucal \vmr oxidation is applicable
: Hfor PCHs andother stable compourds,
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Technology

Revision: 0
Table 4.1
Soil Technology Screening for SWMU 2
Site Constraints Waste Constraints Retained

Description

SOIL EX SITU THERMAL TREATMENT TECHNOLOGIES

Incineration/Pyrolysis

Thermal Desorption

Incineration burms contaminated sediment at high
temperatures (1,600° - 2,200°F) to volatilize and
combust organic contaminants. A combuston gas
treatment system must be included with the
incinerator. The circulating bed combustor, fluidized
bed reactor, infrared combustor, and rotary kiln are
examples of incinerators.

Pyrolysis is a thermal process that chemically
changes contaminated sediment by heating it in the
absence of air. Pyrolysis can be achieved by limiting
oxygen to rotary kilns and fluidized bed reactors.
Molten salt destruction is another example of
pyrolysis.

Soil is gencrally heated between 200° and 1,000°F to
separate VOCs, water, and some SVOCs from the
solids into a gas stream. The organics in the gas
stream must be treated or capmured. Thermal
desorption may be used at high or low temperatures
depending on the volatility of the contaminants.

Bmm‘ng, stnmtmes nnr.l uulmcs may itmpedb ’ im'
resm::temvnnm SRS : -

Existing structures and utiliies may impede or
restrict excavation. Highly abrasive feed can
damage the processor unit. The technology
requires drying the soil to achieve less than 1%
moisture content.

Existing structures and utilities may impede or
restrict excavation. Highly abrasive feed can
damage the processor unit. Clay and silty soils and
soil with high lurnic content increase reaction time
due to binding of contaminants.

Incineration may be effective in treating
organic- contaminated soil, but not for soil
with metals as the primary contaminants.
The target contaminant groups for pyrolysis
are SVOCs and pesticides. Pyrolysis is not
effective in either destroying or physically
separating inorganics from the contaminated
medium. Volatile metals may be removed
by the higher temperatures, but are not
destroyed.

Inorganic contaminants or metals that are
not particularly volatile will not be
effectively removed by thermal desorption.

No, waste

constraint:

lead.

No, waste

constraint:

lead.

4-12



Draft Zone A Combined SWMU 2 CMS Report
Charleston Naval Complex
Section 4 — Identification and Screening of Technologies

Revision: 0
Table 4.1
Soil Technology Screening for SWMU 2
Technology Description Site Constraints Waste Constraints Retained
SOIL EX SITU THERMAL TREATMENT TECHNOLOGIES
Vitrification Electrical heating is used to melt contaminated soils, Existing structures and wutilities may impede or This technology is primarily used for No, waste
producing a glass-like matrix with very low leaching  restrict excavation. radioactive contaminants. constraint: lead.
characteristics.
OTHER SOIL TREATMENT TECHNOLOGIES
Excavation and Offsite . Contaminated woil is excavatsd snd. disposéd of ~ Existing st

Disposal

offsite at a licensed waste disposal facility. . réstrict excavation.

ksidmtiiammin i
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Evaluation of potential remedial technologies was based on these general site characteristics and
the contaminants discussed in Section 2. The following technologies were all screened from

further consideration.

. The following bioclogical treatment technologies were screened from further consideration
because these technologies do not effectively treat inorganics: bioremediation,
bioventing, electrokinetically enhanced bioremediation, landfarming, biopiles, fungal

biodegradation, and slurry phase biological treatment.

. Monitored natural attenuation (MNA) was screened from further consideration because
it does not effectively treat inorganics since these compounds are often immobilized during
MNA, but not destroyed. Immobilization may involve adsorption, coprecipitation,
precipitation, and diffusion into the soil matrix, and may either be reversible or slowly

reversible.

. Phytoremediation was screened from further consideration because of the depth of

contamination at one hot spot, the time required for remediation, and plans for future site

use.

. In Situ and ex situ chemical oxidation were screened from further consideration because
they treat VOCs and SVOCs more effectively than inorganics. Moreover, chemical
oxidation is typically used to treat soils containing contaminants too concentrated or too
toxic for bioremediation to be effective. For in situ oxidation, soils must be sufficiently
permeable for the oxidant solution to reach the contamination and for reaction products to
move away from the area. Furthermore, background metal concentrations would likely

interfere with the process by competing for the chemical oxidants.
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Electrokinetic separation was screened from further consideration because the metallic

material in soil and shallow brackish water salts would interfere with the technology.

Fracturing was screened from further consideration because it is not applicable to current

site conditions.

Pressure dewatering was screened from further consideration because this technique is
used to increase the amount of soil that can be biodegraded through bioventing. Lead is

not biodegradable.

Soil flushing was screened from further consideration because groundwater contamination

is independent of soil contamination. Soil flushing could contaminate groundwater.

In Situ soil vapor extraction (SVE), ex situ SVE and thermally enhanced SVE were
screened from further consideration because they effectively treat VOCs and SVOCs rather
than inorganics. In Situ SVE and thermally enhanced SVE would also be screened from
further consideration because vadose zone technologies are not being considered for this
site. The shallow water table limits the technology’s effectiveness because of the difficulty
of moving gases and vapor through the subsurface. The vadose zone should extend at Jeast
10 feet below the ground surface to provide a sufficient volume of soil for SVE to
effectively treat soil contaminants. Furthermore, soil-vapor transport can be severely

limited in a soil with a high bulk density, low porosity, and low permeability.

In Situ and ex situ aquathermolysis were screened from further consideration because

they do not effectively treat inorganics.

10

11

13

14

15

17

18

20



Draft Zone A Combined SWMU 2 CMS Report
Charleston Naval Complex

Section 4 — Hdentification and Screening of Technologies
Revision: 0

In Situ vitrification was screened from further consideration because shallow groundwater
interferes with the process. The technology was also screened from further consideration
because of its impact on future site use. Ex Situ vitrification was screened from further

consideration because it is primarily used to treat radioactive contaminants.
Biosorption was screened from further consideration because it treats dissolved species
more effectively than soil-sorbed constituents. This technology has not been proven

effective at treating metal concentrations above 30 ppm.

Dehalogenation was screened from further consideration because it does not effectively

treat inorganics. Dehalogenation is limited to halogenated contaminants.

Physical separation was screened from further consideration because it is does not apply

to low concentration nonparticulate lead.

Solar detoxification was screened from further consideration because it primarily targets

VOCs, SVOCs, and solvents rather than inorganics.

Supercritical carbon dioxide extraction (SCDE) was screened from further consideration

because it does not effectively treat inorganics.

Distillation was screened from further consideration because it is limited to the removal

of organic contamination.

High-pressure oxidation was screened from further consideration because it does not

effectively treat inorganics.

4-16

10

11

13

14

15

16

17

18

19



Draft Zone A Combined SWMU 2 CMS Report
Charleston Naval Complex
Section 4 — Identification and Screening of Technologies

Revision: 0

. Hot gas decontamination was screened from further consideration because it is primarily
used for demilitarizing explosives.

. Incineration and pyrolysis were screened from further consideration because they do not
effectively treat inorganics.

. Open burn and detonation were screened from further consideration because they are
used primarily to treat munitions rather than inorganics.

* Thermal desorption was screened from further consideration because it does not

effectively treat inorganic compounds.

Table 4.1, Soil Technology Screening for Combined SWMU 2, summarizes the information used

to screen technologies and shows the retained status for each technology.

Soil technologies retained for further consideration are listed below:

. Institutional controls (only with other technologies)
. Surface cap (soil and concrete cap)

. In Situ solidification/stabilization

. Excavation and offsite disposal

. Chemical extraction (excavation and treatment by)
. Soil washing (excavation and treatment by)

. Ex Situ solidification/stabilization
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5.0 DEVELOPMENT AND EVALUATION OF ALTERNATIVES

The purpose of the detailed analysis of alternatives is to provide decision makers with adequate
information to select an appropriate site remedy. During the detailed analysis, each alternative
is assessed against the evaluation criteria described in the OSWER Directive Number 9902.3-2A.
Assessment results are then arrayed to compare the alternatives and identify key tradeoffs among

them.

5.1 Evaluation Process
The evaluation process is designed to provide decision makers with sufficient information to
adequately compare the alternatives, select an appropriate remedy for a site, and satisfy RCRA

requirements for selecting the remedial action.

Primary Criteria
Four evaluation criteria have been developed to address the RCRA requirements and
considerations and their additional technical and policy considerations. The evaluation criteria

with the associated statutory considerations that must be met are:

. Primary Criterial — Protection of human health and the environment

] Primary Criteria2 — Attainment of cleanup standards

. Primary Criteria3 — Source control

. Primary Criteria 4 — Compliance with applicable waste management standards

Secondary Criteria
The alternatives are scored on their abilities to meet the four primary criteria as well as five

secondary criteria. These secondary criteria can help rank remedial alternatives that have met all

four of the primary criteria described above.
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. Secondary Criteria 1 — Long-term reliability and effectiveness
. Secondary Criteria 2 — Reduction in waste toxicity, mobility, or volume
. Secondary Criteria 3 — Short-term effectiveness
. Secondary Criteria 4 — Implementability
. Secondary Criteria 5 — Cost

Each remedial alternative is evaluated with respect to the above criteria, as described in the

following sections.

5.1.1 Protection of Human Health and the Environment

Corrective action remedies must be protective of human health and the environment. Each
alternative must satisfy this criteria to be eligible for selection. Evaluation of this criteria should
provide a final measure to assess whether each alternative adequately protects human health and
the environment. The overall assessment of protection draws on the assessments conducted under
other evaluation criteria, especially long-term reliability and effectiveness, short-term

effectiveness, and compliance with applicable waste management standards.

Evaluation of the overall protectiveness of an alternative should focus on whether an alternative
achieves adequate protection by eliminating, reducing, or controlling the risks posed through each
pathway through treatment, engineering, or institutional controls. This evaluation considers

whether an alternative poses any unacceptable short-term or cross-media impacts.

5.1.2 Attainment of Cleanup Standards

Remedies will be required to attain media cleanup standards set by the implementing agency,
which may be derived from existing state or federal regulations or other standards. The media
cleanup standards for a remedy will often play a large role in determining the extent of the remedy

and technical approaches to it. In some cases, certain technical aspects of the remedy, such as the

5-2

10

1t

20

21

22

23



Draft Zone A Combined SWMU 2 CMS Report
Charleston Naval Complex

Section 5 — Development and Evaluation of Alternatives
Revision: 0

practical capabilities of remedial technologies, may influence to some degree the media cleanup

standards that are established.

In addition, this CMS will evaluate whether the potential remedial alternatives will achieve the
preliminary remediation objective as identified by the implementing agency as well as other,
alternative remediation objectives proposed in the CMS. The time frame for each alternative to

meet these standards will be estimated and included in this discussion.

5.1.3 Source Control

A critical objective of any remedy must be to stop further environmental degradation by
controlling or eliminating further releases that may threaten human health and the environment.
Unless source control measures are taken, efforts to clean up releases may be ineffective or, at
best, continue indefinitely. Therefore, an effective source control program is essential to ensure

the long-term reliability and effectiveness of the corrective action program.

The source control standard is not intended to mandate a specific remedy or class of remedies.
Instead, the CMS will examine a wide range of options. This standard should not be interpreted
to preclude the equal consideration of using other protective remedies to control the source, such

as partial waste removal, capping, slurry walls, in situ treatment or stabilization and consolidation.

This CMS report will also address whether source control measures are necessary, and if so, the
type of actions that would be appropriate. For any source control measure proposed, its estimated

effectiveness based on site conditions and the history of the specific technology will be discussed.

5.1.4 Compliance with Applicable Waste Management Standards
Corrective action remedies must comply with applicable waste management standards. To be

eligible for selection, each alternative must satisfy this criteria, which is used to evaluate whether
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each alternative will meet all the federal and state waste management standards identified in the
remedial process. The detailed analysis should identify which requirements are applicable or
relevant and appropriate to an alternative. The lead agency (the Navy) determines which
requirements are applicable or relevant and appropriate, in consultation with the support agencies
(USEPA and SCDHEC). Each alternative’s compliance with the following waste management

standards should be addressed during the detailed analysis:

. Chemical-specific regulations
. Location-specific regulations
. Action-specific regulations

5.1.5 Long-Term Reliability and Effectiveness

The evaluation of alternatives under this secondary criterion addresses the results of a remedial
action in terms of the risk remaining at the site after response objectives have been met. This
evaluation primarily focuses on the extent and effectiveness of the controls that may be required

to manage the risk posed by treatment residuals and/or untreated wastes. The following should

be addressed for each alternative:

. Magnitude of Residual Risk: This factor assesses the residual risk from untreated waste
or treatment residuals when remedial activities are complete. This risk may be measured
by numerical standards such as cancer risk levels or the volume or concentration of

constituents in waste, media, or treatment residuals remaining onsite.
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Adequacy and Reliability of Controls: This factor assesses the adequacy and suitability
of any controls used to manage treatment residuals or untreated wastes remaining onsite.
It may include an assessment of containment systems and institutional controls to determine
if they are sufficient to ensure that any exposure to human and environmental receptors is

within protective levels.

5.1.6 Reduction of Toxicity, Mobility, or Volume

This criterion gives preference to remedial actions employing treatment technologies that

permanently and significantly reduce the toxicity, mobility, or volume of hazardous substances.

The evaluation should consider the following specific factors:

5.1.7

The treatment processes, the remedies they will employ, and the materials they will treat.

The amount of hazardous materials that will be destroyed or treated, including how

principal threat(s) will be addressed.

The degree of expected reduction in toxicity, mobility, or volume, measured as a

percentage of reduction (or order of magnitude) when possible.

The degree to which the treatment will be irreversible.

The type and quantity of treatment residuals that will remain following treatment.

Short-Term Effectiveness

The short-term effectiveness of a remedial alternative is evaluated relative to its effect on human

health and the environment during implementation. Short-term effectiveness is based on four key

factors:
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. Risks to the community during implementation of the remedial action.
. Risks to workers during implementation of the remedial action.
. Potential for adverse environmental impact as a result of implementation.
. Time until remedial response objectives are achieved.

5.1.8 Implementability
This criterion addresses the technical and administrative feasibility of implementing an alternative
and the availability of various services and materials required during its implementation. It

involves analysis of the following factors:

Technical Feasibility

. Technical difficulties and unknowns associated with construction and operation.

) Potential technical problems during implementation that may lead to schedule delays.

. Ease of remedial action and potentiai future activities based on technology performance.
. Ability and ease of remedy effectiveness monitoring, including an evaluation of the risks

of exposure should monitoring be msufficient to detect a system faiture.

Administrative Feasibility

. Activities needed to coordinate with other offices and agencies.

Availability of Services and Materials

. Availability of adequate offsite treatment, storage capacity, and disposal services.
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Availability of necessary equipment and specialists, and provisions to ensure any necessary

additional resources.

Availability of services and materials, plus the potential to obtain competitive bids, which

may be particularly important for innovative technologies.

Availability of prospective technologies.

5.1.9 Cost

Cost estimates for each remedial alternative are based on engineering analyses, published estimates

of necessary technology and costs for similar actions (such as excavation) at other remediation

sites. The cost estimate for a remedial alternative consists of three principal elements: capital

cost, operations and maintenance (O&M) costs, and present-worth analysis. Costs are expressed

in 1999 dollars.

Capital Costs

Direct costs for equipment, labor, and materials used to develop, construct, and implement

a remedial action.

Indirect costs for engineering, financial, and other services that are not actually part of
construction, but are required to implement a remedial aiternative. The percentage applied
to the direct cost varies with the degree of difficulty associated with construction and/or
implementation of the alternative. In this CMS, the indirect costs include health and safety
items, permitting and legal fees, bid and scope contingencies, engineering design and

services, and miscellaneous supplies or costs.
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Annual O&M Costs: O&M costs refer to post-construction costs necessary to ensure the
continued effectiveness of a remedial action. They typicaily refer to long-term power and material
costs (such as the operational cost of a water treatment facility), equipment replacement costs, and

long-term monitoring COsts.

Present-Worth Analysis: This analysis makes it possible to compare remedial alternatives on the
basis of a single cost representing an amount that would be sufficient to cover all costs associated
with the remedial action during its planned life, if invested in the base year and disbursed as
needed. A performance period appropriate to each alternative is assumed for present-worth
analyses. Discount rates of 6% are assumed for base calculations. An increase in the discount

rate decreases the alternative’s present worth.

The cost elements for each remedial alternative are summarized in the cost analysis section. The
study estimate costs provided for the alternatives are intended to reflect actual costs with an

accuracy of minus 30% to plus 50%, in accordance with USEPA guidelines.

5.2  Evaluation of Soil Alternatives
The alternatives include containment, in situ and ex situ treatment, and excavation and disposal.
Depending on remedial objectives, each alternative may include institutional controls and

monitoring. The following alternatives have been developed from the technologies retained from
the screening described in Section 4:

Alternative 1: Low-Permeability Surface Cap

Alternative 2: In Situ Solidification/Stabilization

Alternative 3: Excavation and Offsite Disposal at Landfill
Alternative 4: Excavation and Treatment by Chemical Extraction
Alternative 5: Excavation and Treatment by Soil Washing
Alternative 6: Ex Situ Solidification/Stabilization
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5.2.1  Alternative 1: Low-Permeability Surface Cap
This alternative uses a physical barrier to cover contaminated soil to eliminate dermal and
gastrointestinal contact. Land use would be restricted to industrial purposes using institutional

controls to mintmize uncontrolled exposure.

Cover construction assumes: (1) concrete, asphalt and rail line excavation and removal before
placing a 24-inch thick low permeability soil layer with a vegetative cover or (2) placing a 8-inch

thick concrete cover over existing site surfaces.

5.2.1.1 Low-Permeability Surface Cap: Primary Criteria

Overall Protection of Human Health and the Environment

The cover would eliminate the threat of dermal and gastrointestinal contact for current and future
site workers. Contaminated soil would be left onsite indefinitely; however, the cover would be
maintained to ensure adequate protection. This alternative would protect humnan health and the
environment by physically eliminating receptor pathways and controlling access through
institutional controls. Cover construction and maintenance would be easily implemented and
current site controls (site security, access control, and fencing) and the institutional controls would
be adequate to ensure minimal disturbance of the cover. Short-term risks from inhalation and
dermal contact during implementation would be mintmal, and could be controlled using common

engineering techniques and the use of PPE.

Attainment of Cleanup Standards

Surface capping would attain media cleanup standards as established by the Project Team by
eliminating dermal and gastrointestinal contact. This alternative would thus minimize the threat

to human health and the environment by eliminating potential migratory pathways.
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Source Control 1

This alternative would provide effective source control by reducing rainwater infiltration, thereby

L=

effectively reducing mobility of contaminants that may threaten human health and the environment. 3
Furthermore, institutional controls would drastically reduce the likelihood of additional risks to 4

future site workers. 5

Compliance with Waste Management Standards 6
The cover would isolate or eliminate contaminants exceeding remedial objectives in environmental 7
media, but not manage solid or hazardous waste. The potential for contact with soil in which s
contaminants exceed remedial objectives is eliminated by removing the primary pathways. Site 9
grading would need to comply with federal, state, and local air emissions and storm water control 10

regulations. This alternative would not trigger any location-specific regulations. 1

5.2.1.2 Low-Permeability Surface Cap: Secondary Criteria 12
Long-term Reliability and Effectiveness 13

A cover would effectively reduce site worker contact with the contaminated soil. However, 14
institutional controls and routine O&M would be required to ensure that any exposure to human 15
and environmental receptors is within protective levels. By managing Combined SWMU 2 asan 16

industrial site and restricting tand use, residual site risk would be eliminated. 17

Soil and concrete covers are generally reliable containment controls. If the cover failed, site 18
workers could be exposed; however, repairs could be made to re-establish the cover’s integrity. 19

Future liability may be incurred because the waste is not destroyed. 20

Reduction of Toxicity, Mobility, or Volume 21
Capping does not remove, treat, or remediate the contaminated soil; it provides containment only. 22

The soil and concrete covers are considered reversible — since the contaminants exceeding 23
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remedial objectives remain onsite, they may be exposed if the cover fails due to poor maintenance.

This alternative would not reduce toxicity, mobility, or volume.

Short-Term Effectiveness

Adverse impacts to the surrounding environment are not anticipated during cover construction;
engineering controls would be applied to manage storm water runoff. Once design plans are
approved, actual cover construction would be expected to take a relatively short time. During
construction of covers, there would be a risk of dermal or gastrointestinal contact to construction
workers and exposure to particulate emissions; however, this risk would be reduced by proper
material handling practices and appropriate use of personal protective equipment (PPE).
Temporary fencing would be installed around the work zone to control site access to remediation

workers only.

It is anticipated that the time frame until remedial objectives are satisfied would be one to

three months. Consequently, worker exposure to the contaminants would be minimal.

Implementability

A soil or concrete cover with institutional controls is technically and administratively feasible.
This alternative could be readily applied at the site given that the proposed areas to be covered are
easily accessible to site workers. The potential technical problems that might slow remediation
activities are concrete, asphalt, and rail line removal for the soil cover alternative; approximately
60% of the contaminated soil is beneath reinforced concrete and/or asphalt and/or rail lines.
Implementation of this alternative would also involve placement of the cover, implementation of
the institutional controls, and establishment of maintenance requirements. Future monitoring and
maintenance would involve visually inspecting the cover periodically and repairing any damage

or degradation (if required). However, repairs would be easily implemented. Soil covering would
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not require any extraordinary services or materials. The cover location and

material selection is not intended to interfere with future site use.

Currently access to Combined SWMU 2 is through property leased to Carolina Marine Handling.
This tenant’s traffic, parking, and material storage practices may slow the implementation of this

alternative,

Cost

Costs associated with surface capping areas where lead contamination exceeds 1,300 ppm
(industrial reuse scenario) are presented in Tables 5.1 (soil) and 5.2 (concrete). The remediation
costs for industrial reuse including institutional controls would be $214,600 for a soil cover and
$236,710 for a concrete cover. Costs associated with surface capping areas where lead
contamination exceeds 400 ppm (residential reuse scenario) are presented in Tables 5.3 (soil) and
5.4 (concrete). The remediation costs for residential reuse would be $381,155 for a soil cover and
$320,425 for a concrete cover. Institutional controls would be required for the industrial reuse
scenario because impacted soil exceeding the residential cleanup level would still represent an

exposure threat.

Table 5.1
Soil Cover with Institutional Controls
Industrial Scenario
Action Quantity Cost per Unit Total Cost
Capital Costs for Soil Cover

Existing Surface Cover Excavation

Disposal

$20/yd’ $2,800

24-inch Soil Cover 1’000 yd3 $8.00/de . 38,000

5-12

11

12

13



Draft Zone A Combined SWMU 2 CMS Report
Charleston Naval Complex
Section 5 — Development and Evaluation of Alternatives

Revision: 0
Table 5.1
Soil Cover with Institutional Controls
Industrial Scenario
Action Quantity Cost per Unit Total Cost

Capital Costs for Soil Cover

Institutional Controls LS $50,000 $50,000
Contingency/Miscellaneous LS 25% $22,760
Subtotal $132,000

Operation and Maintenance Cost

Inspection LS $1,000 $1,000
Subtotal $6,000
_Present Value at 6% discount rate over 30 years $82,600
Total $214,600
Table 5.2

Concrete Cover with Institutional Controls
Industrial Scenario

Action _Quantity Cost per Unit Total Cost
Capital Costs for Concrete Cover

Site Preparation 670 yd* $1.50/yd’ $1,000
Concrete Surface (8 inches) 950 yd’ $16.60/yd’ $15,770
Capital Costs for Soil Cover

Engineering/Oversight LS 20% $19,350

Subtotal $140,310

OEration and Maintenance Cost
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Table 5.2
Concrete Cover with Institutional Controls
Industrial Scenario
Action Quantity Cost per Unit  Total Cost
Inspection LS $1,000 $1,000
Subtotal $7,000
Present Value at 6% discount rate over 30 years $96,400
Total $236,710
Table 5.3
Soil Cover with Institutional Controls
Residential Scenario
Action Quantity Costper Unit  Total Cost

Cagital Costs for Sail Cover

Existing Surface Cover Excavation 24,000 fi* $4.00/ft’ $96,000

Disposal 600 yd

$12,000

24-inch Soil Cover 4,000 yd

$32,000

Institutional Controls LS $50,000 $50,000

Contmgency/ Miscellaneous LS ” l25 % “ $51 ,475
Subtotal $298,555

Operation and Maintenance Cost

Inspection LS _ $1,000 $1,000
Subtotal ] $6,000
Present Value at 6% disgu_ri rate over 30 years W—
Total $381,155
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Table 5.4
Concrete Cover with Institutional Controls
Residential Scenario
Action Quantity Cost per Unit Total Cost

Capital Costs for Concrete Cover

Grading/Site Preparation

Engineering/Oversight LS 20%

Subtotal

Operation and Maintenance Cost

Inspection LS $1,00 )00 $1,000
Subtotal $7,000
Present Value at 6% discount rate over 30 years __ S%,TOOT_
Total $320,425

5.2.2  Alternative 2: In Situ Solidification/Stabilization

Solidification/stabilization (S/S) reduces the mobility of hazardous substances and contaminants
in the environment through both physical and chemical means. The basic S/S procedure involves
three steps: (1) mixing of a reagent with the soil, (2) curing the mixed product, and (3) storage or
landfilling the treated soil. The soil and reagent can be mixed in situ by using a backhoe to apply
and mix additives, or by using more sophisticated auger/caisson or injector-head systems.

Leachability testing is performed to measure contaminant immobilization.
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5.2.2.1 In Situ Solidification/Stabilization: Primary Criteria

Overall Protection of Human Health and the Environment

In Situ S/S would eliminate the threat of dermal and gastrointestinal contact for future site
workers. Contaminated soil would be left onsite indefinitely; however, the S/S process binds the
contaminants and reduces mobility to ensure adequate protection. This alternative would protect
human health and the environment by physically eliminating receptor pathways and controlling
access through institutional controls. Short-term risks from inhalation and dermal contact during

implementation would be controlled using common engineering techniques and the use of PPE.

Attainment of Cleanup Standards

In Situ S/S would attain media cleanup standards as established by the Project Team by binding
the contaminants, eliminating dermal and gastrointestinal contact. This alternative would thus
minimize the threat to human health and the environment by eliminating potential migratory

pathways.

Source Control
This alternative would provide effective source control by binding the contaminants and reducing
their mobility thereby eliminating further releases that may threaten human health and the

environment.,

Compliance with Waste Management Standards

In Situ S/S would physically bind contaminants in the soil. The potential for contact with
contaminated soil is eliminated by removing the primary pathways. Implementation would need
to comply with federal, state, and local air emissions and storm water control regulations. This

alternative would not trigger any location-specific regulations.
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5.2.2.2 In Situ Solidification/Stabilization: Secondary Criteria

Long-term Reliability and Effectiveness

In Situ S/S would effectively reduce site worker contact with the contaminated soil. However,
institutional controls might be required to ensure that the S/S soil remains in place. By managing
Combined SWMU 2 as an industrial site and restricting land use, residual site risk would be

eliminated.

S/S would achieve reliable containment controls. However, future liability might be incurred

because the waste would not be destroyed.

Reduction of Toxicity, Mobility, or Volume
In Situ S$/S does not remove the contaminated soil; it binds the contaminants and eliminates
exposure pathways. This alternative would reduce mobility, but it could also almost double the

volume of material.

Short-Term Effectiveness

Adverse impacts to the surrounding environment are not anticipated during implementation;
engineering controls would be applied to manage storm water runoff. Implementation would be
expected to take from one to three months. During implementation, there would be a risk of
dermal or gastrointestinal contact to construction workers and exposure to particulate emissions;
however, this risk would be reduced by proper material handling practices and appropriate use of
PPE. Temporary fencing would be installed around the work zone to control site access to

remediation workers only.
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Implementability
In Situ S/8 is technically and administratively feasible. However, concrete, asphalt, and part of
the railroad would have to be removed before this alternative could be applied at the site, and the

residual material might interfere with future site use.

Currently access to Combined SWMU 2 is through property leased to Carolina Marine Handling.
This tenant’s traffic, parking, and material storage practices may siow the implementation of this

alternative.

Cost

Costs associated with in situ solidification/stabilization are presented in Tables 5.5 and 5.6. The
total cost for areas where lead contamination exceeds 1,300 ppm (industrial reuse scenario) would
be $375,095. The total cost for areas where lead contamination exceeds 400 ppm (residential

reuse scenario) would be $944,540. No O&M costs are associated with this alternative.

Table 5.5
In Situ Solidification/Stabilization
Industrial Scenario

Action Quantity Cost per Unit Total Cost

Excavation

Existing Surface Cover Excavation

Disposal 140 yd* $20/yd®
Institutional Controls_ LS $50,000 $50,000
Subtotal $78,980
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Table 5.5
In Situ Solidification/Stabilization
Industrial Scenario
Action Quantity Cost per Unit Total Cost

In Situ Solidification/Stabilization

Equipment Cost 1 month $84,940/month $84,940

Engineering/Oversight LS 20% $51,740

Subtotal $296,115

Total ] $375,095
Table 5.6

In Situ Solidification/Stabilization
Residential Scenario

Action Quantity Cost per Unit Total Cost
Excavation

Existing Surface Cover Excavation 24,000 ft* $4.00/ft* $96,000

Institutional Controls LS $50,000 $50,000
Subtotal $171,700

In Situ Solidification/Stabilization

Equipment Cost

$254,820

Engineering/Oversight LS

$130,280

Subtotal

Total $944,540
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5.2.3  Alternative 3: Excavation and Offsite Disposal at Landfill
All contaminated soil exceeding concentrations calculated using the USEPA Blood Concentration
Model would be excavated and disposed in an offsite landfill. Institutional controls would be

required to minimize uncontrolled exposure for the industrial scenario.

To achieve the residential scenario remedial objective ( <400 mg/kg lead), approximately 670 yd*
of soil would require removal/disposal. To achieve the industrial scenario remedial objective

(< 1,300 mg/kg lead), approximately 2,950 yd* of soil would require removal/disposal.

The areas identified for remediation are delineated in Figures 2.2 and 2.3. The excavated soil
would be stockpiled onsite and sampled for waste characterization by TCLP. Soil characterized
as hazardous waste would be disposed of in a Subtitle C landfill. Soil characterized as

nonhazardous would be disposed of in Subtitle D landfill.

5.2.3.1 Excavation and Offsite Disposal at Landfill: Primary Criteria

Overall Protection of Human Health and the Environment

Excavation and offsite disposal protects human heaith and the environment by removing
contaminated soil where risk exceeds calculated levels. This alternative, coupled with appropriate
institutional controls for industrial reuse scenario, would eliminate risk to human health and the

environment due to dermal and gastrointestinal contact.

Short-term risks from inhalation and dermal contact during implementation would be minimal and
could be controlled using common engineering techniques and appropriate PPE use. This

alternative would comply with applicable waste management standards and chemical-specific

regulations.
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Attainment of Cleanup Standards

Excavation would attain media cleanup standards as established by the Project Team.
Contaminated soil would be excavated at select locations until confirmation samples satisfy
remedial objectives. Excavation is one of the most aggressive remedial technologies and would

likely require the least time to attain cleanup standards.

Source Control
This alternative would eliminate the most contaminated media. If remediation for industrial reuse
is chosen, institutional controls would further reduce the likelihood of additional risks by

eliminating potential exposure pathways to residual contamination.

Compliance with Waste Management Standards

Excavation and offsite disposal meets chemical-specific regulations for the associated site-wide
remedial objectives protective of future industrial site workers. Excavation activities onsite may
require compliance with federal, state, and local air emissions and storm water control regulations.
Transportation offsite would trigger U.S. Department of Transportation (DOT) regulations. Land
disposal restrictions (LDRs) would be triggered if the contaminated soil were determined to be a
hazardous waste. It is anticipated that some loads of Combined SWMU 2 excavated soil would
be hazardous and some non-hazardous; toxicity characteristic leaching procedure (TCLP) analysis

would be performed for verification. No location-specific regulations would be triggered by this

alternative.

5.2.3.2  Excavation and Offsite Disposal at Landfill: Secondary Criteria
Long-term Reliability and Effectiveness

This alternative would reduce the quantity of soil in which contaminant concentrations exceed

concentrations calculated using the USEPA Blood Concentration Model. For the industrial reuse
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scenario, minor institutional controls would be required to ensure that any exposure to human and

environmental receptors is within protective levels.

Removal to a landfill is a reliable and well established option because onsite risks are eliminated.
However, since the excavated soil would be transferred to a landfill, future liability might be

incurred because the waste would not be destroyed.

Reduction of Toxicity, Mobility, or Volume

Excavation would eliminate the source area and therefore eliminate contaminants exceeding
remedial objectives. This alternative includes the removal of the most contaminated soil from the
site and disposal in a secure Subtitle C or D landfill (based on TCLP analysis of the waste).
Because the source would no longer remain onsite after this technology is employed, excavation
is considered to be irreversible. However, the waste’s overall mobility, toxicity, and volume

would not be reduced with this alternative.

Short-Term Effectiveness

The excavation operation would be sufficiently removed from the public to reduce health and
safety concerns associated with soil removal. Temporary fencing would be installed around the
work zone to control site access to remediation workers only. Excavation workers would be
exposed to increased particulate emissions and might also have more dermal contact with
hazardous constituents. However, worker risks can be reduced by implementing dust
control technologies and a site-specific health and safety plan which specifies PPE, respiratory
protection, etc. It is anticipated that remedial objectives would be satisfied within one to three

months. Consequently, worker exposure to the contaminants would be minimal.
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Implementability

Excavation with offsite disposal is technically and administratively feasible at this site. Removal
and offsite disposal are common remedial alternatives that have been applied at previous sites.
The potential technical problems that might slow remediation activities are concrete, asphalt, and
rail line removal to access contaminated soil, materials handling and disposal (standby time
between confirmatory sampling and disposal), and potential foundation support measures (if
required). The soil volumes are moderately small (approximately 2,950 yd*), but approximately
60% of the contaminated soil is beneath reinforced concrete and/or asphalt and/or rail lines. No

future remedial actions would be required after this alternative is completed.

Excavation with offsite disposal would not require any extraordinary services or materials. The
Bee's Ferry Road Landfill in Charleston, SC is a Subtitle D facility which has accepted
nonhazardous soil from interim removal actions on the base. The Safety-Kleen (Pinewood) Inc.

Landfill is a Subtitle C facility in Pinewood, SC, that will accept hazardous waste.

Currently access to Combined SWMU 2 is through property leased to Carolina Marine Handling.

This tenant’s traffic, parking, and material storage practices may slow the implementation of this

alternative.

Costs

Costs associated with excavation and offsite disposal are presented in Tables 5.7 and 5.8. The
remediation costs for industrial reuse including institutional controls would be $199.970 for
excavation and disposal to a nonhazardous, Subtitle D landfill and $318,970 for excavation and
disposal to a hazardous, Subtitle C landfill. If the excavated soil were distributed between the
nonhazardous and hazardous landfills based on TCLP characterization, the actual total cost would
fall between these two extremes. The remediation costs for residential reuse would be $519,460

for excavation and disposal to a nonhazardous, Subtitle D landfill and $1,159,350 for excavation
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and disposal to a hazardous, Subtitle C landfill. As in the industrial scenario, the actual total cost

would fall between these two extremes. No O&M costs are associated with this alternative,

Table 5.7
Excavation and Offsite Disposal
Industrial Scenario

Action Quantity Cost per Unit  Total Cost

Removal Action

Existing Surface Cover 5,500 ft
Excavation

Disposal 140 yd $2,800
Confirmation/TCLP Samples 35 samples $100/sample $3,500
Institutional Controls LS $50,000 $50,000
Subtotal $108,430

Subtitle D Dis Facilit

_Subtitle D Disposal ¥Facility

Soil Disposal 670 yd® $36/yd? $24,120

Contingency/Miscellaneous LS 25% cost $34,480
Subtotal $91,540
Total (Subtitle D) $199,970

Subtitle C Dis 1 Facilit

Soil Disposal 900 tons $150/ton $135,000
Contingency/Miscellaneous LS 25% cost $42,180
Subtotal $210,540
Total (Subtitle C) $318,970
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Table 5.8
Excavation and Offsite Disposal
Residential Scenario

Action Quantity Cost per Unit  Total Cost

Removal Action

Existing Surface Cover 24,000 ft* $4.00/f2 $96,000
Excavation

Disposal 600 yd® $20/yd®

$12,000

Soil Disposal 2,950 yd’ $36/yd’ $106,200
Contingency/Miscellaneous LS 25% cost $89,560
Subtotal $291,010
Total (Subtitle D) $519,460

Subtitle C Dis Facilit

[

Seil Disposal 3,980 tons $150/ton $597,000
Contingency/Miscellaneous LS 25% cost $186,180
Subtotal $930,900
Total (Subtitie C) $1,159,350
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5.2.4  Alternative 4: Excavation and Treatment by Chemical Extraction

This process uses an acid, such as hydrochloric acid, to extract heavy metal contaminants from
soils. In this process, all contaminated soil exceeding concentrations calculated using the
USEPA Blood Concentration Model would be excavated and treated or disposed of. The
excavated soil would be stockpiled onsite and sampled for waste characterization by TCLP. Soil
characterized as nonhazardous would be disposed of in Subtitle D landfill. Soil characterized as
hazardous waste would be screened to remove coarse solids, then mixed with hydrochloric acid
in an extraction unit. The residence time in the extraction unit depends on the soil type,
contaminants, and contaminant concentrations, but generally ranges from 10 to 40 minutes. The
soil-extractant mixture is pumped out of the mixing tank, and the soil and extractant are separated

using hydrocyclones. The cleaned soil fraction can be returned to the site for continued use.

To achieve the residential scenario remedial objective (<400 mg/kg lead), approximately 670 yd®
of soil would require excavation/treatment. To achieve the industrial scenario remedial objective
(< 1,300 mg/kg lead), approximately 2,950 yd® of soil would require excavation/treatment.
Institutional controls would be required to minimize uncontrolled exposure for the industrial

scenario.

5.2.4.1 Excavation and Treatment by Chemical Extraction: Primary Criteria

Overall Protection of Human Health and the Environment

Excavation and treatment by chemical extraction protects human health and the environment by
removing contaminants exceeding concentrations calculated using the USEPA Blood Concentration
Model. This alternative, coupled with appropriate institutional controls for industrial reuse
scenario, would eliminate risk to human health and the environment due to dermal and

gastrointestinal contact.
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Short-term risks from inhalation and dermal contact during implementation would be minimal and
could be controlled using common engineering techniques and appropriate PPE. This alternative

would comply with applicable waste management standards and chemical-specific regulations.

Attainment of Cleanup Standards

Excavation and treatment by chemical extraction would attain media cleanup standards as
established by the Project Team. Contaminated soil would be excavated at select locations until
confirmation samples satisfy remedial objectives. The contaminated soil would be treated to
remove contaminants, then backfilled to the site. The duration of chemical extraction is typically

one to two months for this volume of soil.

Source Control

This alternative would provide effective source control by removing contaminants from the most
contaminated soil. If remediation for industrial reuse is chosen, institutional controls would
further reduce the likelihood of additional risks by eliminating potential exposure pathways to

residual contamination.

Compliance with Waste Management Standards

Excavation and treatment by chemical extraction meets chemical-specific regulations for the
associated site-wide remedial objectives protective of future industrial site workers under the
industrial reuse scenario and future site residents under the residential reuse scenario. Excavation
and treatment activities onsite may require compliance with federal, state, and local air emissions
and storm water control regulations. Treated soil would be analyzed to determine residual lead

concentrations. No location-specific regulations would be triggered by this alternative.
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5.2.4.2 Excavation and Treatment by Chemical Extraction: Secondary Criteria
Long-term Reliability and Effectiveness

This alternative would reduce the quantity of soil in which contaminant concentrations exceed
concentrations calculated using the USEPA Blood Concentration Model. Minor institutional
controls may be required for the industrial reuse scenario to ensure that any exposure to human

and environmental receptors is within protective levels.

Chemical extraction does not destroy contaminants -~ instead the contaminants are separated from
the soil, thereby reducing the hazardous waste volume. Because the contaminants are transferred

from the soil to the extractant, the extractant requires further treatment.

Reduction of Toxicity, Mobility, or Yolume
Chemical extraction reduces site contamination by removing contaminants from the soil. With this
alternative, site toxicity, contaminant mobility, and hazardous waste volume would be reduced.

Residual contamination would remain onsite at concentrations below remedial objectives.

Short-Term Effectiveness

The excavation and treatment operation would be sufficiently removed from the public to reduce
health and safety concerns associated with soil removal. Temporary fencing would be installed
around the work zone to control site access to remediation workers only. Remediation workers
would be exposed to increased particulate emissions and might also have more dermal contact with
hazardous constituents. However, worker risks can be reduced by implementing dust
control technologies and a site-specific health and safety plan specifying PPE, respiratory
protection, etc. Itis anticipated that remedial objectives would be achieved in approximately one
month for the industrial scenario and two months for the residential scenario. Consequently,

worker exposure to contaminants would be minimal.
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Implementability

Chemical extraction is technically and administratively feasible at Combined SWMU 2.
Commercial-scale units for chemical extraction are in operation. The potential technical problems
that might slow remediation activities are concrete, asphalt, and rail line removal to access
contaminated soi], materials handling and backfill to the site (standby time between confirmatory
sampling and backfill), and potential foundation support measures (if required). The soil volumes
are moderately small (approximately 2,950 yd®), but approximately 60% of the contaminated soil
is beneath reinforced concrete and/or asphalt and/or rail lines. No future remedial actions would

be required after this alternative is completed.

Currently access to Combined SWMU 2 is through property leased to Carolina Marine Handling.
This tenant’s traffic, parking, and material storage practices may slow the implementation of this

alternative.

Costs

Costs associated with excavation and treatment by chemical extraction are presented in Tables 5.9
and 5.10. The total cost for excavation and treatment by chemical extraction for an industrial-use
scenario including application of institutional controls, would be $1,159,940. Alternatively, the
total cost for excavation and treatment by chemical extraction for a residential-use scenario would
be $1,657,420. These costs were calculated based on the worst case, which is all excavated soil
is characterized as hazardous waste. If the excavated soil were distributed between the
nonhazardous and hazardous based on TCLP characterization, the actual total cost would be less.

No O&M costs are associated with this alternative.
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Table 5.9
Excavation and Treatment by Chemical Extraction
Industrial Scenario
Action Quantity Cost per Unit  Total Cost

Excavation

Existing Surface Cover
Excavation

Disposal 140 yd’ $20/yd’® $2,800
Soil Excavation 670 yd® $20/yd’ $13,400
Institutional Controls LS $50,000 $50,000
Subtotal $99,380
Chemical Extraction - T

Mobilize and Assemble LS

Start-up Charge LS

Process Equipment Rental 1 month

Consumables 670 yd’ $34/yd’
Contingency/Miscellaneous LS 25% cost $199,990
Subtotal $1,060,560
Total $1,159,940
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Table $.10
Excavation and Treatment by Chemical Extraction
Residential Scenario

Action Quantity Cost per Unit _ Total Cost
Removal Action

Existing Surface Cover 24,000 ft® $4.00/ft* $96,000
Excavation

Soil Excavation

Subtotal $195,700

Chemical Extraction

Mobilize and Assemble LS $166,500

Start-up Charge LS $33,800 $33,800
Process Equipment Rental 2 month $164,000/m $328,000
Consumables 2,950 yd’ $34/yd’ $100,300
Contingency/Miscellaneous LS 25% cost $285,760
Subtotal $1,514,170
Total ) $1,657,420

5.2.5 Alternative 5: Excavation and Treatment by Soil Washing
Soil washing separates contaminants sorbed onto fine soil particles from bulk soil in an
aqueous-based system based on particle size. In this process, all contaminated soil exceeding

concentrations calculated using the USEPA Blood Concentration Model would be excavated and
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treated or disposed of. The excavated soil would be stockpiled onsite and sampled for waste
characterization by TCLP. Soil characterized as nonhazardous would be disposed of in Subtitle D
landfill. Soil characterized as hazardous waste would be washed with water augmented with a
basic leaching agent, surfactant, pH adjustment, or chelating agent to help remove contaminants.

The cleaned soil fraction can be returned to the site for continued use.
Soil washing removes contaminants from soils by either:

. Dissolving or suspending them in the wash solution (which can be sustained by chemical

manipulation of pH).

. Concentrating them into a smaller volume of soil through particle-size separation, gravity

separation, and attrition scrubbing.

Soil washing is a media transfer technology. The contaminated water generated from soil washing

must be treated for lead.

To achieve the residential scenario remedial objective (<400 mg/kg lead), approximately 670 yd*
of soil would require excavation/treatment. To achieve the industrial scenario remedial objective
(<1,300 mg/kg lead), approximately 2,950 yd® of soil would require excavation/treatment.

Institutional controls would be required to minimize uncontrolled exposure for the industrial

scenario.

5.2.5.1 Excavation and Treatment by Soil Washing: Primary Criteria
Overall Protection of Human Health and the Environment
Excavation and treatment by soil washing protects human health and the environment by removing

soil contaminants exceeding concentrations calculated using the USEPA Blood Concentration
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Model. This alternative would eliminate risk to human health and the environment due to dermal
and gastrointestinal contact. Appropriate institutional controls are required for the industrial reuse

remediation option.

Short-term risks from inhalation and dermal contact during implementation would be minimal and
could be controlled using common engineering techniques and appropriate PPE. This alternative

would comply with applicable waste management standards and chemical-specific regulations.

Attainment of Cleanup Standards

Excavation and treatment by soil washing would attain media cleanup standards as established by
the Project Team. Contaminated soil would be excavated at select locations until confirmation
samples satisfy remedial objectives. The contaminated soil would be treated to remove
contaminants then backfilied to the site. Soil washing typically takes one to two months for this

volume of soil.

Source Control
This alternative would provide effective source control by removing contaminants from the most
contaminated soil. Institutional controls for the industrial reuse scenario would further reduce the

likelihood of additional risks by eliminating potential exposure pathways to residual contamination.

Compliance with Waste Management Standards

Excavation and treatment by soil washing meets chemical-specific regulations for the site-wide
remedial objectives protective of future industrial site workers under the industrial reuse scenario
and future site residents under the residential reuse scenario. Excavation and treatment activities
onsite may require compliance with federal, state, and local air emissions and storm water control
regulations. Treated soil would be analyzed to determine residual lead concentrations. No

location-specific regulations would be triggered by this alternative.
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5.2.5.2 Excavation and Treatment by Soil Washing: Secondary Criteria

Long-term Reliability and Effectiveness

This alternative would reduce the quantity of soil in which contaminant concentrations exceed
concentrations calculated using the USEPA Blood Concentration Model. Minor institutional
controls may be required for the industrial reuse scenario to ensure that any exposure to human

and environmental receptors would be within protective levels.

Soil washing does not destroy contaminants — instead the contaminants are separated from the
soil, thereby reducing the hazardous waste volume. Because the contaminants are transferred from

the soil to the wash water, this wastewater requires further treatment.

Reduction of Toxicity, Mobility, or Volume
Soil washing reduces site contamination by removing contaminants from the soil. With this
alternative, site toxicity, contaminant mobility, and hazardous waste volume would be reduced.

Residual contamination would remain onsite at concentrations below remedial objectives.

Short-Term Effectiveness

The excavation and treatment operation would be sufficiently removed from the public to reduce
health and safety concerns associated with soil removal. Temporary fencing would be installed
around the work zone to control site access to remediation workers only. Remediation workers
would be exposed to increased particulate emissions and might also have more dermal contact with
hazardous constituents. However, worker risks can be reduced by implementing dust
control technologies and a site-specific health and safety plan specifying PPE, respiratory
protection, etc. Remedial objectives can probably be met in approximately one month.

Consequently, worker exposure to the contaminants would be minimal.
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Implementability

Soil washing is technically and administratively feasible at Combined SWMU 2. Commercial-
scale units for soil washing are available. The potential technical problems that might slow
remediation activities are concrete, asphalt, and rail line removal to access contaminated soil,
materials handling, backfilling to the site (standby time between confirmatory sampling and
backfill), and potential foundation support measures (if required). The soil volumes are
moderately small (approximately 2,950 yd®), but approximately 60% of the contaminated soil is
beneath reinforced concrete and/or asphalt and/or rail lines. No future remedial actions would be

required after this alternative is completed.

Currently access to Combined SMWU 2 is through property leased to Carolina Marine Handling.
This tenant’s traffic, parking, and material storage practices may slow the implementation of this

alternative.

Cost

Costs associated with excavation and treatment by soil washing are presented in Tables 5.11 and
5.12. The total cost for excavation and treatment by soil washing for an industrial use scenario,
including application of institutional controls, would be $619,310. Alternatively, the total cost
for excavation and treatment by soil washing for a residential-use scenario would be $914,520.
These costs were calculated based on the worst case, which is all excavated soil is characterized
as hazardous waste. If the excavated soil were distributed between the nonhazardous and
hazardous based on TCLP characterization, the actual total cost would be less. No O&M costs

are associated with this alternative.
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Table 5.11
Excavation and Treatment by Soil Washing
Industrial Scenario
Action Quantity Cost per Unit  Total Cost

Excavation

Existing Surface Cover 5,500 fi? $4.00/f1? $22,000
Excavation

Disposal $2,800

Soil Excavation 670 yd® $20/yd’ $13,400
Institutional Controls LS $50,000 $30,000
Subtotal $99,380

Soil Washin:

Mobilize/Demobilize LS

Startup/Shakedown LS

Process Equipment Rental 1 month

Maintenance/Spare Parts 900 tons $2.24/ton $2,020

Engineering/Oversight LS 20% cost $85,420
Subtotal $519,930
Total _ $619,310
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Table 5.12
Excavation and Treatment by Soil Washing
Residential Scenario

Action Quantity Cost per Unit __ Total Cost

Removal Action

Existing Surface Cover 24,000 ft’ $4.00/1 $96,000
Excavation

Disposal

Soil Excavation 2,950 yd

Startup/Shakedown LS

Process Egnipment Rental 1 month

Consumabies 2,950 yd® $34/yd’
Contingency/Miscellaneous LS 25% cost $157,380
Subtotal $718,820

™ _—
Total $914,520

5.2.6 Alternative 6: Ex Situ Solidification/Stabilization
Solidification/stabilization (S/S) reduces the mobility of hazardous substances and contaminants

in the environment physically and chemically. Ex Situ S/S offers greater control of the mixing
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process than in situ S/S. With ex situ S/S the soil is excavated, stockpiled onsite, and sampled for
waste characterization by TCLP. Soil characterized as nonhazardous would be disposed of in
Subtitle D landfill. Soil characterized as hazardous waste would be screened to ensure
homogeneity, then treated by S/S: (1) mixing a reagent with the soil, (2) curing the mixed
product, and (3) storage or landfilling the treated soil. The end products of S/S have potential
reuse value as construction or fill material. If the product can be used, the expenses of disposal

or landfilling can be eliminated.

All contaminated soil exceeding concentrations calculated using the USEPA Blood Concentration
Model would be excavated and treated onsite. Institutional controls would be required to minimize

uncontrolled exposure for the industrial scenario.

To achieve the residential scenario remedial objective ( <400 mg/kg lead), approximately 670 yd’
of soil would require excavation/treatment. To achieve the industrial scenario remedial objective

(< 1,300 mg/kg lead), approximately 2,950 yd® of soil would require excavation/treatment.

5.2.6.1 Ex Situ Solidification/Stabilization: Primary Criteria

Overall Protection of Human Health and the Environment

Ex Situ /S with offsite disposal protects human health and the environment by removing and
treating contaminated soil exceeding concentrations calculated using the USEPA Blood
Concentration Model. This alternative would eliminate risk to human health and the environment

due to dermal and gastrointestinal contact.
Short-term risks from inhalation and dermal contact during implementation would be minimal and

could be controlled using common engineering techniques and appropriate PPE. This alternative

would comply with applicable waste management standards and chemical-specific regulations.
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Attainment of Cleanup Standards

Ex Situ S/S would attain media cleanup standards as established by the Project Team.
Contaminated soil would be excavated at select locations until confirmation samples satisfy
remedial objectives. Excavated soil would then be treated by S/S to physically bind the

contaminants.

Source Control
This alternative would provide effective source control by eliminating the most contaminated
media. For the industrial scenario, institutional controls would reduce the likelithood of additional

risks by eliminating potential exposure pathways to residual contamination.

Compliance with Waste Management Standards

Ex Situ S/S meets chemical-specific regulations for the associated site-wide remedial objectives
protective of future industrial site workers. Excavation and treatment activities onsite may require
compliance with federal, state, and local air emissions and storm water control regulations.
Transportation offsite would trigger DOT regulations. Land disposal restrictions would be
triggered if the contaminated soil were determined to be a hazardous waste. TCLP analysis would
be performed to verify that the treated soil is nonhazardous. No location-specific regulations

would be triggered by this alternative.

5.2.6.2 Ex Situ Solidification/Stabilization: Secondary Criteria
Long-term Reliability and Effectiveness
This alternative would remove and treat the contaminated soil that exceeds concentrations

calculated using the USEPA Blood Concentration Model.
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Ex Situ S/S is a reliable treatment option that eliminates onsite risks. Because the excavated soil
is treated to bind contaminants, future liability for this option is less than it would be for the

excavation and offsite disposal alternative.

Reduction of Toxicity, Mobility, or Volume

Ex Situ $/S eliminates contaminants that exceed remedial objectives by removing them from the
site. This alternative includes the removal of the most contaminated soil, treatment to bind the
contaminants, and disposal in a Subtitle D landfill. Because the source would no longer remain
onsite, this alternative is considered to be irreversible. Contaminant mobility is reduced with this

alternative; however, the waste volume could double.

Short-Term Effectiveness

The excavation and treatment remedy would be sufficiently removed from the public to reduce
health and safety concerns associated with this operation. Temporary fencing would be installed
around the work zone to control site access to remediation workers only. Workers would be
exposed to increased particulate emissions and might also have more dermal contact with
hazardous constituents. However, worker risks can be reduced by implementing dust
control technologies and a site-specific health and safety plan specifying PPE, respiratory
protection, etc. Remedial objectives could probably be achieved within one to two months.

Consequently, worker exposure to the contaminants would be short-term and minimal.

Implementability

Ex Situ /S with offsite disposal is technically and administratively feasible for this site. Ex Situ
S/S with offsite disposal is a common remedial alternative that has been applied at previous sites.
The potential technical problems that might slow remediation activities are concrete, asphalt, and
rail line removal to access contaminated soil, materials handling and disposal (standby time

between confirmatory sampling and disposal), and potential foundation support measures (if
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required). The soil volumes are moderately small (approximately 2,950 yd*), but approximately
60% of the contaminated soil is beneath reinforced concrete and/or asphalt and/or rail lines. No

future remedial actions would be required after this alternative is completed.

Ex Situ S/S may require up to 4,000 tons of binding material. The Bee's Ferry Landfill in
Charleston, SC is a Subtitle D facility, which has accepted nonhazardous material from interim

removal actions on the base.

Currently access to Combined SWMU 2 is through property leased to Carolina Marine Handling.
This tenant’s traffic, parking, and material storage practices may slow the implementation of this

alternative.

Costs

Costs associated with ex situ S/S with offsite disposal are presented in Tables 5.13 and 5.14. The
total cost for ex situ S/S with offsite disposal to a nonhazardous, Subtitie D landfill would be
$404,480 for the industrial scenario and $1,022,180 for the residential scenario. These costs were
calculated based on the worst case, which is all excavated soil is characterized as hazardous waste.
If the excavated soil were distributed between the nonhazardous and hazardous based on TCLP

characterization, the actual total cost would be less. No O&M costs are associated with this

alternative,
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Table 5.13
Ex Situ Solidification/Stabilization
Industrial Scenario
Action Quantity Cost per Unit  Total Cost

Excavation

Existing Surface Cover 5,500 f* $4.00/ft* $22,000
Excavation

Disposal 140 yd* $20/yd?

Soil Excavation 670 yd* $20/yd’ $13,400
Institutional Controls LS $50,000 $50,000
Subtotal $99,380

Solidification/Stabilization

Mobilize/Demobilize LS $15,000 $15,000
Decontaminate LS $250 $250

| Process Labor 96 hours $45/hr $4,320
Engineering/Oversight LS 20% cost $55,790
Subto@i $305,100
Total $404,480
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Table 5.14
Ex Situ Solidification/Stabilization
Residential Scenario
Action Quantity Cost per Unit  Total Cost

Excavation

Existing Surface Cover 24,000 ft? $4.00/1t $96,000
Excavati

600 yd’ $20/yd®

Soil Excavation 2,950 yd® $20/yd*

Subtotal $195,700

Solidification/Stabilization

Mobilize/Demobilize LS $15,000 $15,000

Decontaminate LS $250 $250

Process Labor 200 hours $45/hr $9,000

Engineering/Oversight LS 20% cost $140,990

Subtotal $826,480
Total $1,022,180

5.3 Comparative Analysis of Soil Alternatives

This section comparatively analyzes soil remedial alternatives, examining potential advantages and
disadvantages according to each of the nine criteria. All the alternatives evaluated in Section 5.2
are technically feasible, implementable, and have been developed and used at other sites. All

alternatives generally protect human health. All alternatives, except institutional control, protect
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the environment. State and community acceptance would be determined in the same manner for
each alternative. The key criteria that distinguish the soil alternatives focus are long-term
reliability and effectiveness, reduction of mobility, toxicity, and volume, short-term effectiveness,

implementability, and cost.

5.3.1 Primary Criteria
All alternatives considered for selection must comply with the primary criteria: protection of
human health and the environment, attainment of cleanup standards, source control, and

compliance with applicable waste management standards.

Overall Protection of Human Health and the Environment
This criterion evaluates the overall degree of protectiveness afforded to human health and the
environment. It draws on the assessments conducted under other evaluation criteria, especially

the other three primary criteria.

Alternative 1, a low-permeability surface cap, would protect receptors by limiting contact with
contaminated soil and reducing mobility by reducing rainwater infiltration. The soil would remain

onsite, but risks would be reduced by elimination of dermal contact and ingestion pathways.

Alternative 2, in situ solidification/stabilization, would protect human health and the environment
by immobilizing contaminants that contribute to site risk. This alternative eliminates dermal

contact and ingestion pathways.

Alternative 3, excavation and offsite disposal, protects human and health and the environment by

removing affected soil media. Excavation and offsite disposal aim to remove point risk to

remedial objectives.
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Alternative 4, excavation and treatment by chemical extraction, protects human health and the
environment by transferring contaminants from the soil to an extractant, which is treated and

disposed of. This alternative would eliminate dermal contact and ingestion pathways.

Alternative 5, excavation and treatment by soil washing, protects human health and the
environment by transferring contaminants from the soil to wash water, which is treated and

disposed of. This alternative would eliminate dermal contact and ingestion pathways.

Alternative 6, ex situ solidification/stabilization, protects human health and the environment by
removing and immobilizing contaminants that contribute to site risk. This alternative would

eliminate dermal contact and ingestion pathways.

Attainment of Cleanup Standards
Alternative 1 would not comply with remedial objectives for protection of human health and the
environment because the contaminated soil would remain onsite; however, the risk pathway is

eliminated by capping the contaminated soil.

Alternative 2 would comply with remedial objectives by chemically and physically binding

contaminants, eliminating dermal and gastrointestinal contact.

Alternative 3 would comply with remedial objectives by removing soil in which contaminants

exceed remedial objectives.

Alternatives 4 and 5 would comply with remedial objectives by removing contaminants that exceed

remedial objectives from the soil.
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Alternative 6 would comply with remedial objectives by removing and immobilizing soil in which

contaminants exceed remedial objectives.

Source Control
Alternative 1 would not remove the source. However, this alternative would effectively control

the source by eliminating further releases that may threaten human health or the environment.

However, contaminated soil would remain onsite.

Alternative 2 would effectively control the source by chemically and physically binding

contaminants, limiting contamination exposure pathways.

Alternative 3 would effectively control the source by eliminating soil in which contaminants

exceed remedial objectives. Soil below remedial objectives will remain onsite.

Alternatives 4, 5, and 6 would effectively control the source by removing contaminants that

contribute to site risk from the soil. Soil below remedial objectives would remain onsite.

Compliance with Waste Management Standards
Alternative 1, a low-permeability surface cap, would isolate contaminants in environmental media
that exceed remedial objectives, but not manage solid or hazardous waste. Site grading would

need to comply with federal, state, and local air emissions and storm water control regulations.

Alternative 2 meets remedial objectives.

Alternative 3 also meets remedial objectives. Excavation activities onsite might require
compliance with federal, state, and local air emissions and storm water control regulations.

Transportation and land disposal restrictions would be triggered when contaminated soil is
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disposed of offsite. Although excavated soil is probably nonhazardous, it would be analyzed by
TCLP for verification.

Alternatives 4, 5, and 6 meet remedial objectives. Excavation activities onsite might require

compliance with federal, state, and local air emissions and storm water control regulations.

For Alternative 6, transportation and land disposal restrictions would be triggered when treated
soil is disposed of offsite. Although the treatment standard for S/S soil is a nonhazardous product,

it would be analyzed by TCLP for verification.

5.3.2 Secondary Criteria
Five secondary criteria typically highlight the major differences between the alternatives: long-
term reliability and effectiveness; reduction of toxicity, mobility, or volume; short-term

effectiveness; implementability; and cost.

Long-term Reliability and Effectiveness
Alternative 1 would effectively reduce site worker contact with the contaminated soil. However,
institutional controls and routine O&M would required to ensure that any exposure to human and

environmental receptors is within protective levels.

The effects of weathering (e.g., freeze-thaw cycles, acid precipitation, and wind erosion),
groundwater infiltration, and physical disturbance associated with uncontrolled future land use on

Alternative 2's integrity are not certain.

Alternative 3 would remove soil in which contaminant concentrations exceed remedial objectives.
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Alternatives 4 and 5 would remove contaminants from soil where contaminant concentrations

exceed remedial objectives.

Alternative 6 would remove and immobilize soil in which contaminant concentrations exceed

remedial objectives.

Reduction of Toxicity, Mobility, or Volume

Alternative 1, capping, would not remove, treat, or remediate the contaminated soil; it provides
containment only. The soil and combination covers are considered reversible since the
contaminants exceeding remedial objectives remain onsite. Regular maintenance would be

required to ensure continued cover integrity.

Alternative 2, in situ solidification/stabilization reduces mobility effectively by immobilizing

contaminants that contribute to site risk in the soil.

Alternative 3, excavation and offsite disposal, would eliminate the contaminants that affect site
remedial objectives. However, the waste’s overall toxicity, mobility, and volume would not be
reduced with this alternative since the contaminated soil would merely be transferred to another

location (Subtitle C or D landfill).

Alternatives 4 and 5 would remove the contaminants that affect site remedial objectives and reduce

waste volume, but create waste streams requiring further treatment.

Alternative 6, ex situ S/S, would remove and immobilize the contaminants that affect site remedial

objectives. However, waste volume can increase as much as double.
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Short-term Effectiveness
All six alternatives would expose workers to contaminants, which could be effectively controlled
using engineering controls and appropriate PPE during grading, capping, or excavating.

Remediation would take from one to three months.

Implementability
All six alternatives are implementable at Combined SWMU 2 and are technically and

administratively feasible. Services and materials required for all alternatives are available.

Costs

Capital (indirect and direct), O&M, and net present worth for all six alternatives are presented in
Table 5.15. Alternatives range from $199,970 for excavation and offsite disposal at a Subtitle D
landfill for the industrial reuse scenario to $1,663,950 for excavation and offsite disposal at a

Subtitle C landfill for the residential reuse scenario.

Table 5.15
Soil Alternatives Cost Comparison

Capital Costs Annual O&M

Reuse Scenario

Alternative

Net Present Worth

1b Low-permeability Industrial $140.310 $7,000 $236,710
Residential $224,025 $7.000 $320,425

Concrete Cap

3a Excavation and Offsite Industrial $199,970 none $199.970

Disposal (Subtitle D) Residential $228 450 none $519,460
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Table 5.15
Soil Alternatives Cost Comparison
Alternative Reuse Scenario Capital Costs Annual O&M Net Present Worth
4 Excavation and [ndustrial $1,159,940 none $1,159,940
Treatment by Chemical .
Extraction Residential $1,657,420 none $1,657,420

6 Ex Situ Solidification/ Industrial $404,480 none $404,480

Stabilization Residential $1,022,180 none 31,022,180

5.4  Summary and Ranking of Alternatives
Per the Projects Team’s request, each soil alternative was scored for each of the primary and
secondary criteria based on the comparative analysis of alternatives in Section 5.3. For primary

criteria the scoring methodology is presented as:

° 0 — criteria not met

. 1 — criteria may be met
e 2 — criteria met

. 3 — criteria exceeded

For secondary criteria, the scoring methodology is presented as:

. 0 — poor

. 1 — below average
J 2 — average

. 3 — above average
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The scores can be multiplied by a weighting factor to emphasize their importance. At this time,
all criteria have been equally weighted. A comment is included to justify each score and
summarize the comparative analysis discussed in Section 5.3. Finally, the scores for each criteria
are summed to develop an overall score for each alternative, which is used to rank the six remedial

alternatives and provide a tool for selecting the final site remedy. The results are summarized in
Table 5.16.

The recommended final site remedy is discussed in Section 6.
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6.0 RECOMMENDATIONS
Of the six alternatives, Alternative 3, excavation to residential cleanup goals with offsite disposal,
~ appears to be best. This alternative is easier to implement, provides as much or more long-term

effectiveness than the other alternatives, and is generally more cost effective .

Due to the Navy’s desire for unrestricted future use of the property, Alternatives 1 and 2 —
low-permeability surface cap and in situ S/S — and cleanup to industrial goals for the remaining
alternatives are disqualified. All of these alternatives would result in residual contamination
remaining on the property that exceeds residential cleanup goals and requires implementation of
institutional controls restrictive of future property reuse, Alternatives 3 through 6 for residential
cleanup goals all result in removal of contaminated soils from the site and allow unrestricted future

use of the property.

Alternatives 4, 5, and 6, excavation with pretreatment prior to disposal, are less preferable than
Alternative 3 because they involve a more complex treatment train, generate residual wastes that
must be managed in addition to excavated soils, and incur similar or greater costs to implement.
In addition to stockpiles of saturated soils that must be contained and de-watered prior to transport
for disposal, soil washing and chemical extraction produce residual wastewater that must be treated

prior to disposal.
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7.0 PUBLIC INVOLVEMENT PLAN

7.1  General

The following Public Invoivement Plan (PIP) is included as part of this report in accordance with
the EPA’s guidance on RCRA CMS. This PIP reflects and summarizes information prepared and
presented in the Navy’s Community Relations Plan (CRP), prepared for Naval Base Charleston
in 1995.

Under RCRA, there is no required interaction with the community during the Corrective Measures
Study process. Public input is required to be solicited only at the beginning of the permitting
process, or during certain permit modifications. Therefore, the Navy has outlined a voluntary
program of informing local communities throughout the entire RCRA Corrective Action process.

Activities are detailed in the 1995 CRP for the Naval Base Charleston.

However, because the CMS process results in a modification to the facility’s RCRA permit,
certain provisions are made to solicit the public’s input on the preferred alternative (as the reason

for the modification). The requirements are identical to those required for a draft permit.
Two primary objectives are stated in the CRP:

. To initiate and sustain community involvement.

. To provide a mechanism for communicating to the public .

7.2 RFI Public Involvement Plan
To achieve these objectives, the CRP identifies public involvement and outreach activities at each

step of the Corrective Action process. For example, the following activities have been designated

for the completion of the RFI. All have been accomplished.

7-1

15

16

18

19

20

21



Draft 2one A Combined SWMU 2 CMS Report
Charlesion Naval Complex
Section 7 — Public Involvement Plan

Revision: 0
. Update and publicize the information repository.
. Continue to publicize the point of contact.
. Update the mailing list.
» Distribute fact sheets and/or write articles to explain RFI findings.
. Inform community leaders of the completion and results of the RFI.
. Update and continue to provide, whenever possible, presentations for informal community
groups.

. Update the community on results of the RFI through public Restoration Advisory Board

meetings.

7.3  CMS Public Involvement Plan
During the Corrective Measures Study, the following activities will be carried out as part of the

Navy’s current and ongoing community involvement program.

. Distribute a fact sheet and/or write articles for publication that report CMS
recommendations.

. Continue to update the mailing list.

. Continue to respond to requests for speaking engagements.
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. Update the community on CMS status through public Restoration Advisory Board

meetings.

7.4  Statement of Basis Public Involvement Plan
Upon completion of the Corrective Measures Study, when the preferred alternative has been

proposed, the following activities are required if a modification to the RCRA permit is required.

If a permit modification is not necessary, the Navy may choose to implement all, some, or none

of the following actions, depending on the level of public interest or concemn:

. A Statement of Basis will be prepared, explaining the proposed remedy and the method by

which it was chosen.

. A 45-day comment period will be provided to allow community members the opportunity
to review and comment on the preferred alternative. The comment period may be as short
as 30 days in cases where no permit modification is necessary, but a public comment

period is warranted.

. Availability of the comment period and Statement of Basis will be announced in a public
notice.
. The community will be provided an update on the proposed remedy through the informal

and publicized Restoration Advisory Board meetings.

In addition, the following activities will be carried out, as identified in the CRP:

. Update and publicize the information repository.

. Publicize the environmental point of contact.
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. Continue to update the mailing list.

7.5 Restoration Advisory Board

The RAB is a key component of this community outreach program. It is through the RAB that
the Navy has a regular, scheduled, and publicized forum for interfacing with community members
on the progress of the environmental program, including CMS. In addition, RAB members are
key instruments in measuring community interest in specific issues and knowledge of them. A

Community Relations Subcommittee to the RAB has been tasked with identifying issues and

information to be addressed by the Navy.
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RCRA Facility Investigation

Remedial Goal Option

South Carolina Department of Health and Environmental Control

Statement of Basis

Southern Division Naval Facilities Engineering Command
Semivolatile Organic Compounds

Solid Waste Management Unit

Total Petroleum Hydrocarbon

United States Environmental Protection Agency
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VOCs

ugll
uglkg
yd’

Volatile Organic Compounds

micrograms per liter
micrograms per kilogram
cubic yards
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1.0 INTRODUCTION

Zone A, SWMU 38 at the Charleston Naval Complex (CNC) was designated for a Corrective
Measures Study (CMS) based on the presence of pesticides in soil from past application practices.
An interim stabilization measures (ISM) was implemented by the Environmental Detachment

Charleston (DET), Charleston, South Carolina, to remove pesticide contaminated soil.

As a result of the DET ISM and supplemental CMS sampling, this CMS Report does not include
the evaluation of additional corrective measures at SWMU 38. This CMS addresses the DET ISM
results and supplemental CMS sampling results in terms of a final site remedy. Because the
pesticide contaminated soil at this site was removed by the ISM, technology screening and
alternative evaluations (Sections 4.0 and 5.0) are not addressed in their entirety. However, at the
request of SCDHEC, the statement of basis (SOB) will be completed for SWMU 38 following

approval of this report.
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2.0 SWMU 38 SITE DESCRIPTION

2.1  General

SWMU 38 is located north of Building 1605, near the northern boundary of the former naval base
and just south of the Hess Qil, Inc., tank farm adjacent to this boundary. The site is immediately
east of SWMU 39, and northwest of SWMU 2. Figure 2.1 shows site features as well as

RCRA Facility Investigation (RFT) soil boring and monitoring well locations.

For approximately 50 years, SWMU 38 and the surrounding area were used as a storage yard
associated with Buildings 1604 and 1605. Although originally used by the Supply Department, and
before base closure in 1996, the Defense Reutilization Marketing Office (DRMO) used the
SWMU 38 area to store empty drums and miscellaneous ship- and shore-based naval equipment
and supplies. Most recently, the SWMU 38 area was used to store wooden pallets, automobiles,
and boats. Routine pesticide applications prior to 1970 were reported to include DDT-based

pesticides to treat areas likely to pond during rain.

The site is currently used by Carolina Marine Handling for storage of miscellaneous items. This
reuse tenant occupies Building 1605, as well as other buildings in the immediate area and
throughout the former naval base. According to the Naval Complex Redevelopment Authority,

the site could be redeveloped for residential or industrial purposes.

2.2 Interim Stabilization Measures

The DET performed two ISM phases 10 remove contaminated soil in the area where pesticides
were applied. The DET's Completion Report (Interim Measure for SWMU 38, Naval Base
Charleston, Charleston, South Carolina. QOctober 29, 1998) has been submitted to SCDHEC. A

summary of each excavation follows.
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2.2.1 Initial Excavation

In April 1997, the DET excavated and disposed of two areas of pesticide- and polychlorinated
biphenyls (PCB)-contaminated soil near RFI sample locations 038SB001 and 038SB003. Each
excavation was 6 feet by 6 feet by 4 feet. According to the DET’s Completion Report, excavated

soil was characterized as hazardous U-listed waste and disposed at a certified Subtitle C landfill.

Confirmation samples collected after the excavation reflected the continued presence of pesticides
in an area approximately 120 feet by 25 feet and approximately 3 to 4 feet deep. SCDHEC agreed
that the soil was contaminated from pesticide application and therefore should not be considered
a hazardous waste. A site-specific risk evaluation was conducted and residential risk-based
cleanup goals were established for the pesticide constituents at 6.5 milligrams per kilogram
(mg/kg) for DDT and DDE and 9.2 mg/kg for DDD. The DET’s ISM work plan for the
excavation was amended to include these goals and to excavate the 120 foot by 25 foot area to a

depth of 4 to § feet.

2.2.2 Final Excavation

The work plan was approved by SCDHEC and the 120 foot by 25 foot area was excavated in
August 1998, resulting in the removal of 519 cubic yards (yd*) from the two excavations. Because
groundwater was encountered, excavation was discontinued and, with SCDHEC approval in the
October, 1998 Project Team Meeting. the site was backfilled and perimeter samples were collected
and analyzed. The backfill was compacted, covered with gravel, and graded. Confirmatory
sample results from the excavated area. as well as the area around the perimeter, are presented in
Section 2.3.1. Most of the excavated soil, 503 yd*, was disposed of at a Subtitle D Landfill. The

other 16 yd® were classified as hazardous and disposed of at a Subtitle C Landfill.
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2.2.3 DET ISM Conclusion

Based on confirmation sample results, the SWMU 38 excavation was successful in removing the
dominant residential risk contributors at this site. However, the results from one confirmation
sample (DET 37) exceeded the DDT residential risk-based remedial goal (6.5 mg/kg). This
sample was from the surface of the north side of the excavated area next to the fence line
separating SWMU 38 from the Hess Oil property. The residential point risk associated with the
DDT concentration at this point (50.9 mg/kg) is 3.9E-05 and the industrial point risk is 8.7E-06.
The residential site risk calculated with the 95% UCL using confirmation and perimeter samples
(30mg/kg) is 2.5E-05.

Additional excavation to achieve a residential risk below 1E-06 was not attempted since
groundwater was encountered and the excavation was at the fence line. During the October 1998
Project Team Meeting, SCDHEC agreed with backfilling the excavated site. Since the residential
site risk is within the USEPA acceptable range of 1E-06 to 1E-04 and the residual contamination
is representative of routine pesticide applications rather than a spill or release, additional

excavation is not warranted.

2.3  RFI/CMS Sampling Results

During the RF1, soil was sampled to define the nature and extent of pesticide contamination and
to evaluate the potential for petroleum-based groundwater contaminant plume migration from the
Hess Oil, Inc., tank farm. In addition. confirmation sampling was conducted after each ISM.
Results of RFI sampling reported in the Zone A RFI Report (EnSafe, 1998) and confirmation
surface soil sampling as reported in the DET’s Completion Report (U.S. Navy, 1998) are

summarized below.
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2.3.1 Seil

Three rounds of soil sampling were conducted during the RFI. The first and second rounds
consisted of 10 upper-interval samples (0' to 1') and nine lower-interval samples (3' to 5'). The
six first round samples were analyzed for volatile organic compounds (VOCs), semi-volatile
organic compounds (SVOCs), pesticides, PCBs, total petroleum hydrocarbons (TPH), and metals.
Second-round samples were analyzed for pesticides and PCBs. Based on the presence of
Arochlor-1260 in samples from locations 038SB(06 and 0385SB007, a third round of sampling was
conducted, including the collection of four additional samples analyzed for pesticides and PCBs.

Figures 2.2 through 2.6 and Table 2.1 show the RFI sampling results for SWMU 38.

As previously stated, the DET implemented two interim measures at SWMU 38 removing a total
of 519 cubic yards of pesticide-contaminated soil. At the end of the second interim measure, the
DET collected confirmation and perimeter samples in the excavation area. Except for a
single surface sample (DET 37), concentrations were below the residential risk-based goals.
Therefore, the site was backfilled. compacted, covered with gravel, and graded to existing

conditions.

2.3.2 Groundwater

During the RFI, three monitoring wells (two shallow and one deep), were installed to evaluate
SWMU 38 groundwater (Figure 2.1}. In addition, well NBCA-002-004 (SWMU 2) was used
during this evaluation due to its location near SWMU 38. The first-round samples coliected from
these wells were analyzed for VOCs. SVOCs, metals, pesticides, PCBs, and TPH. In addition,
the deep well was sampled for chlorides, sulfate. and TDS. Based on the results of the first-round
samples. the second-round samples were analyzed for metals, pesticides, and PCBs. The third-
and fourth-round samples were analyzed for metals, pesticides, PCBs, TDS, chiorides, and sulfate.

Groundwater sampling results are presented in Table 2.2.
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Table 2.1
Surface Soil Data for COCs at SWMU 38

Diesel Range Gasoline Range

4,4'-DDD 4,4'-DDE 4,4'-DDT Aroclor-1260 Arsenic Aluminum Beryllium Organics Organics
Sample Number (ug/kg) (ug/kg) (ug/kg) (ug/kg) (mg/kg) {mg/kg) (mgl@__ (mg/kg) (mg/kg)
RBC or
Remedial Goal 9200" 6500" 6500" 320 0.43" 78,000 160" NA NA
Background NA NA NA NA 9.44 12,800 NA NA NA
038-5-B00I ‘This boring location was excavated during Int
038-S-B002 1.6 ] 8.2 ND ND | 215 7810 ND ND ND
038-5-B003 This boring location was excavaied durmg ihierim Stabilization Measures by the Navy Detachment Charleston
038-5-B004 ND . ND ' '

ND ND | ND ND 7.8 13200 ND ND ND

038-S-B0OS

038-C-B00O6

18] 1.11J 48J ND 11.1 8600 ND ND ND

(38-5-B008

ND 6.8 J 211 ND NS NS NS NS NS
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Table 2.1
Surface Soil Data for COCs at SWMU 38

Diesel Range Gasoline Range

4,4-DDD 4,4'-DDE 4,4'-DDT Aroclor-1260 Arsenic Aluminum Beryllium Organics Organics
Sample Number (ug/kg) (ug/kg) (ug/kg) (ug/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
RBC or
Remedial Goal 9200" 6500" 6500° 320° 0.43 78,000° 160° NA NA
Background NA NA NA NA 9.44 12,800 NA NA NA
038-5-B00Y ND ND ND "
038-S-B0i0 44 ] 57 DI 460 1
038-C-BO10 63 DI D] 40D
038-S-B11 210 D 530 D 1400 D 720 NS NSv NS NS NS
038-5-B012 19 D3 170D

038-S-B013 ND 12

DET12 2 12.7 ND NS NS NS NS NS NS

DET16 ND 33.1) 57.3] NS NS NS NS NS NS
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Table 2.1
Surface Soil Data for COCs at SWMU 38

Diesel Range  Gasoline Range

4,4’-DDD  4,4'-DDE 4,4'-DDT Aroclor-1260 Arsenic Aluminum Beryllium Organics Organics
Sample Number (g/kg) (ueg/kg) (g/kg) (ug/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
RBC or
Remedial Goal 9200 6500° 6500° 320 0.43" 78,000° 160° NA NA
Background NA NA NA NA 9.44 12,800 NA NA NA
DET!8 ND ND ND o NS:
DET20 ND ND ND NS
DET22 134 ND . . . ND.
DET24 ND ND ND
DET28

DET34 131 63.9 46 NS NS NS NS NS NS

DET36 193 523 713 NS NS NS NS NS NS
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Table 2.1
Surface Soil Data for COCs at SWMU 38

Diesel Range Gasoline Range

4,4'-DDD 4,4'-DDE 4,4'-DDT Aroclor-1260 Arsenic Aluminum Beryllium Organics Organics
Sample Number (1g/kg) (ug/kg) (ug/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
RBC or
Remedial Goal 9200" 6500° 6500° 320° 0.43" 78,000" 160" NA NA
Background NA NA NA NA 9.44 12,800 NA NA NA
DET37 8040 '
DET38 47.9
DET43. . . o 0679 )
Notes:
NA — Not Applicable
ND — Not Detected
NS - Sample Not Analyzed
D - Diluted Result
J — Estimated Value
D] — Diluted Result/Estimated Value
a — Risk-based remedial goal developed during the ISM
b — RBC
ngkg — micrograms per kilogram
mg’kg — milligrams per kilogram
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Table 2.2
Groundwater Data for COCs at SWMU 38
b ———— ————— — ——— —— T ——
4,4'-DDD 4,4'-DDE 4.4'-DDT Arsenic Thallium
SamEle Number Date (;u§/L) (,uggL) !éﬁll‘) wg/L) !gﬁ/L)
_ MCL 50 2
Risk Based
Screening Level 0.28 0.2 0.2 0.045 0.26

7.4

038-G-W00i-02 4/22/96 4D 0.092J 2.6 ND ND

038-G-W(01-04 10/9/96 3.18 ND ND 14.9 ND

038-G-W002-02 4/22/96 ND ND ND ND ND

038-G-W002-04 10/9/96 ND ND ND ND ND

o

038-G-W003-C1 10/19/98 ND

0386- Lo

038-G-W01D-02 4/23/96 ND

038-G-WO1D- 96 ND |

038-G-W01D-04 10/8/96 ND ND ND ND ND

3 : WD I
NS

002-G-W004-03 7/8196 NS NS NS 4.6] ND
002-G-WOD4-D4 10/4796 NS NS .'

002-G-W004-C1 10/15/98 ND ND ND 7] NS
Notes:

NA - Not Applicable
ND — Not Detected

NS — Sarnple not analyzed

D - Diluted Result
} — Estimated Value Table 2.2
ugll, — micrograms per liter
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Arsenic, thallium, DDD, DDE, and DDT exceeded screening levels and were identified as
chemicals of concern (COCs) for SWMU 38 groundwater. Although concerns regarding fate and
transport of selenium and antimony were addressed in SCDHEC’s conditional approval of the
Zone A RFI Report, theses constituents were not detected in SWMU 38 groundwater samples.
Arsenic did not exceed its MCL of 50 «g/L and thallium had one detection above its MCL
(2 ug/L). This detection was in the first round sample from well 038GWO002 (4 ng/L). The three
samples taken from that well after the first round were nondetect for thallium. Therefore,

antimony, selenium, and thallium will not be further addressed in the CMS.

During the CMS, additional groundwater samples were collected and analyzed for DDD, DDE,
and DDT. Since shallow monitoring well NBCA-038-001 was destroyed during the interim
measures, a new well, NBCA-038-003 (Figure 2.1), was installed and sampled for inorganics,
pesticides, and PCBs. The replacement well was nondetect for pesticides and PCBs and the
detected arsenic concentration (2.6 ng/L} is well below the MCL (50 ng/L). The CMS sampling
results are presented in Table 2.2. In addition to the replacement well results, these data show that
shallow monitoring wells 038-002 and 002-004 and deep well 038-01D did not reflect the presence

of DDD, DDE, or DDT. Therefore, arsenic, DDD, DDE, and DDT will not be further addressed
in the CMS.

233 Sediment
Sediment has not been sampled at SWMU 38.

2.3.4 Surface Water

Surface water has not been sampled at SWMU 38.
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3.0 REMEDIAL OBJECTIVES

3.1 Soil Remedial Objectives

Soil remedial objectives were first developed during the RFI. However, after the initial
DET ISM excavation, remedial goal options (RGOs) were re-established for DDD, DDE, and
DDT based on risk calculations EnSafe conducted. The remedial goal for DDE and DDT is
6.5 mg/kg; for DDD it is 9.2 mg/kg.

In addition to the pesticides, the following were also identified as COCs during the RFI:
aluminum, arsenic, Aroclor-1260, beryllium, and TPH These constituents were identified as
COCs because they exceeded at least one RFI screening criterion, including regulatory, risk-based,

or background values.

Aluminum exceeded its risk-based concentration (RBC) and background reference concentration
in two of six RFI upper-interval samples (038SB004 and 038SB005). In the sample from
038SB004, it was detected at 16,600 mg/kg, which is 30% higher than the background reference
concentration (12,800 mg/kg). In the sample from 038SB005, aluminum was detected at
13,200 mg/kg, or 3% higher than background. The magnitude of these concentrations relative
to background and the apparent random distribution of detections does not reflect evidence of a

spill or other point release. Therefore, aluminum will not be further addressed during the CMS.

Aroclor-1260 exceeded its residential RBC (0.32 mg/kg) in four of 14 RFI upper-interval samples.
However, the 1E-05 residential RGO (2.2 mg/kg) was not exceeded. The highest concentration
detected, 1.3 mg/kg at 038SB012, reflects a point risk of 5.9E-06. Since these detections are
within the USEPA acceptable residential risk range (1E-06 to 1E-04), Aroclor-1260 will not be
further addressed in the CMS.

3-1
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Arsenic exceeded its background reference concentration (9.4 mg/kg) in three of
four upper-interval soil samples. The maximum calculated residential point risk above background
for arsenic is 2.1E-05 at 038SB002. Since arsenic does not contribute to residential point risk
outside of the acceptable range (1E-06 to 1E-04) and its concentration relative to background is

not indicative of a spill or other release, it will not be further addressed during the CMS.

Beryllium was identified as a COC before USEPA released the new RBC (160 mg/kg). This
RBC was not exceeded and beryllium will not be further addressed during the CMS.

While TPH was identified as a COC, sample results were nondetect for gasoline and diesel range

organics. Therefore, TPH will not be further addressed during the CMS.

3.2 Groundwater Remedial Objectives

Although pesticides were identified as COCs during the RFI based on detections in abandoned well
038-001, DDD, DDE, and DDT were not detected in the replacement well and surrounding
wells. Based on the absence of DDD. DDE, and DDT detections in groundwater samples,
remedial objectives for these constituents are not warranted. Therefore, remedial objectives will

not be developed for pesticides.

In addition to the pesticides, arsenic and thallium were identified as COCs during the RFI because

they exceeded at least one RF1 screening criterion. including regulatory, risk-based, or background

values.

Arsenic did not exceed its maximum contaminant level (MCL) in groundwater samples.

Therefore, arsenic in groundwater will not be further addressed during the CMS.
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Thallium was detected in one first-round sample (NBCA-038-GW-002) at a concentration

exceeding its MCL of 2 4g/L. Since the detection (4 1«g/L) was followed by three sample rounds
in which thallium was nondetect, it will not be further addressed in the CMS.
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4.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES
4.1 Soil Remedial Technologies
Identification and screening of soil remedial technologies is not warranted for this CMS based on

the post-ISM confirmation sample results and residential point risk values within the acceptable
USEPA range (1E-06 to 1E-04).

4.2 Groundwater Remedial Technologies

Identification and screening of remedial technologies for SWMU 38 groundwater is not warranted
for this CMS because arsenic was not detected above its MCL (50 xg/L) and DDD, DDE, and
DDT were not detected in the existing three SWMU 38 wells and the nearby SWMU 2 well.
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5.0 DETAILED EVALUATION OF ALTERNATIVES
5.1 Evaluation of Soil Remedial Alternatives
Detailed evaluation of soil remedial alternatives is not warranted for this CMS based on the

post-ISM confirmation sample results and residential point risk values within the acceptable
USEPA range (1E-06 to 1E-04).

5.2 Evaluation of Groundwater Remedial Alternatives

Detailed evaluation of groundwater remedial alternatives is not warranted for this CMS because
arsenic was not detected above its MCL (50 xg/L) and DDD, DDE, and DDT were not detected
in the existing three SWMU 38 wells and the nearby SWMU 2 well.

5-1



Draft Zone A, SWMU 38 Corrective Measures Study Report
Charleston Naval Complex

Section 6: Recommendations

Revision: 0

6.0 RECOMMENDATIONS
6.1 Soil Recommendations
SWMU 38 soil is recommended for no further corrective action under the RCRA process based

on the post-ISM confirmation sample results and residential point risk values within the acceptable
USEPA range (1E-06 to 1E-04).

6.2 Groundwater Recommendations

Groundwater is recommended for no further corrective action under RCRA because arsenic was
not detected above its MCL (50 ng/L) and DDD, DDE, and DDT were not detected in the existing
three SWMU 38 wells and the nearby SWMU 2 well.
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7.0 PUBLIC INVOLVEMENT PLAN

7.1 General

The following Public Involvement Plan (PIP) is included as part of this report in accordance with
the USEPA’s guidance on RCRA CMS. This PIP reflects and summarizes information prepared
and presented in the Navy's Community Relations Plan (CRP), prepared for Naval Base
Charleston in 1995.

Under RCRA, there is no required interaction with the community during the Corrective Measures
Study process. Public input is required to be solicited only at the beginning of the permitting
process, or during certain permit modifications. Therefore, the Navy has outlined a voluntary
program of informing local communities throughout the entire RCRA Corrective Action process.

Activities are detailed in the 1995 CRP for the Naval Base Charleston.

However, because the CMS process results in a modification to the facility’s RCRA permit,
certain provisions are made to solicit the public’s input on the preferred alternative (as the reason

for the modification). The requirements are identical to those required for a draft permit.
Two primary objectives are stated in the CRP:

e  To initiate and sustain community involvement.

¢  To provide a mechanism for communicating to the public.

7.2 RFI Public Involvement Plan
To achieve these objectives. the CRP identifies public involvement and outreach activities at each

step of the Corrective Action process. For example. the following activities have been designated

for the completion of the RFI. All have been accomplished.
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e  Update and publicize the information repository.

¢  Continue to publicize the point of contact.

e  Update the mailing list.

e Distribute fact sheets and/or write articles to explain RFI findings.
¢ Inform community leaders of the completion and results of the RFI.

e  Update and continue to provide, whenever possible, presentations for informal community

groups.

¢  Update the community on results of the RFI through public Restoration Advisory Board

meetings.
7.3 CMS Public Involvement Plan
During the Corrective Measures Study. the following activities will be carried out as part of the

Navy’s current and ongoing community involvement program.

e Distribute a fact sheet and/or write articles for publication that report

CMS recommendations.

e  Continue to update the mailing list.

»  Continue to respond to requests for speaking engagements,

»  Update the community on CMS status through public Restoration Advisory Board meetings.
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7.4 Statement of Basis Public Involvement Plan

Upon completion of the Corrective Measures Study, when the preferred alternative has been
proposed, the following activities are required if a modification to the RCRA permit is required.
If a permit modification is not necessary, the Navy may choose to implement all, some, or none

of the following actions, depending on the level of public interest or concern:

A Statement of Basis will be prepared, explaining the proposed remedy and the method by

which it was chosen.

¢ A 45-day comment period will be provided to allow community members the opportunity
to review and comment on the preferred alternative. The comment period may be as short
as 30 days in cases where no permit modification is necessary, but a public comment period

is warranted.

¢ Availability of the comment period and Statement of Basis will be announced in a public

notice.

e  The community will be provided an update on the proposed remedy through the informal and

publicized Restoration Advisory Board meetings.
In addition, the following activities will be carried out, as identified in the CRP:
e  Update and publicize the information repository.

*  Publicize the environmental point of contact.

¢  Continue to update the mailing list.
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7.5 Restoration Advisory Board

The RAB is a key component of this community outreach program. It is through the RAB that
the Navy has a regular, scheduled, and publicized forum for interfacing with community members
on the progress of the environmental program, including CMS. In addition, RAB members are
key instruments in measuring community interest in specific issues and knowledge of them. A
Community Relations Subcommittee to the RAB has been tasked with identifying issues and

information to be addressed by the Navy.

7-4



Draft Zone A, SWMU 38 Corrective Measures Study Report
Charleston Naval Complex

Section 8: References

Revision: 0

8.0 REFERENCES 1
EnSafe/Allen & Hoshall, Inc. (1997). Final Comprehensive Corrective Measures Study Project 2
Management Plan and Work Plan, Volumes I and II, Memphis, Tennessee, June 25, 1997. 3

EnSafe/Allen & Hoshall, Inc. (1998). Final RCRA Facility Investigation Report Zone A Naval 4
Base Charleston, Memphis, Tennessee, 1998. 5

EnSafe Inc. (1998). Zone A Corrective Measures Study Work Plan, Memphis, Tennessee, 1998. ¢

Environmental Detachment Charleston, Charleston, South Carolina (1998), Completion Report, 7
Interim Measure for SWMU 38, Naval Base Charleston, Charleston, South Carolina; s
October 29, 1998, 9

SCDHEC Bureau of Solid Waste Management Assessment and Remediation Criteria, 10

Memorandum issued from H.W. Truesdale, Bureau Chief, to Division Directors, 1
July 31, 1995. 12

GADCOOKE\WP'CLEAN\charl\zonealCMS ReportiSWMU 3R38cmsrpid wpd

8-1



	Draft Zone A Corrective Measures Study Report, SWMU 2 and SWMU 38, Charleston Naval Complex SC (15 Jun 1999)

	Draft Statement of Basis

	SWMU2

	Table of Contents

	Abbreviations, Acronyms & Symbols

	Introduction

	Site Description

	Identification and Screening of Technologies

	Development & Evaluation of Alternatives

	Recommendations

	Public Involvement Plan

	References


	SWMU 38

	Table of Contents

	Abbreviations, Acronyms & Symbols

	Introduction

	SWMU 38 Site Description

	Remedial Objectives

	Identification and Screening of Technologies

	Detailed Evaluation of Alternatives

	Recommendations

	Public Involvement Plan

	References




