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signature,

2) Based on the RFI Conditional approval letter from DHEC, this report or an RF| Addendum letter/report needs to
resolve the fate and transport question for BEQ, antimony, arsenic and thallium and provide results for well sampling for
PCBs. DHEC's letter also refers to "GRID-BASED SAMPLES" with ARs and BEQ as issues. Since these need to be
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3 bullet
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Similar to "Based on the RFI and additional sampling presented in this report the following media are addressed by the
CMS report:

Soil - Site Risk (56X 10-5), Hazard Quotient=3.1, COC = Ars, BEQ
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10) Page 3-1, Section 3.2. | do not see where Table 2.2 shows that COCs were not detected in two rounds of sampling.
It appears to show only one round with not reference to past rounds. | suggest revising the table to show all rounds of
sampling with resuits as a better demonstration. Again, any data taken POST RFI must be fully presented with the detail
of RFI data and supporting lab documentation, custody forms, etc.

11) Page 3-3, top of page, Section 3.3.1. We need to refer to where the reader can find the method for risk calculation
used to get these numbers, a specific RFI reference. Otherwise, how will the reader know the method defaults we used?
We should alsc, state that the background risk levels were done using the same method.

12) Section 3.3.1 Also, this section is our first opportunity to begin to discuss the concept of risk above background.



This is relevant because we have heard that DHEC will question all sites with risk greater than 1x10-6. We may have to
discuss this as an overall issue with Todd. | order to get buyin on cleaning up to these risk levels we are going to have to
have buyin on the background numbers and the risk calculations. | am assuming these have been bought off in a
previous document. We should make a clear reference to that for the new DHEC (and myself). Also, there is a typo in
the last paragraph of section 3.3.1 - 5th line down should be 3.2E-05 vs. -06.

13) Table 3.1 | suggest inserting the Combined background and inorganic background in the rows to show which points
could be removed to meet those goals based on worst-first.

14) Table 3.2 is the first real presentation of Hazard resulting from the Arsenic on the site. The rest of the document
covers risk but does not cover hazard. We need to include both in our discussions since the Arsenic results create an
unacceptable Hazard. Also, discussion of industrial risk seems to be dropped here. It should at least be covered in
sections referring to ICs.

15) Section 4. Please lighten the shading of Table 4.1, it is hard to read. Also, Please add as a last page to section 4, a
wrap up which summarizes which alternatives were kept for further consideration. One paragraph or bullets will do.

16) Section 5. While capping apparently survived Section 4, it was not evaluated in Section 5, what happened?

17) Section 5 general comment. All of Section 5 appears to neglect the fact that there is a hazard quotient over 1 at the
site based on Table 3.2. How is that possible?

18) Section 5.2.1. Since HQ>1 the site has risk above acceptable levels so this section should be revised to reflect this.
19} Section 5.2.2 This also needs to be revised for HG>1. Also, a discussion is needed to compare
industrial/commercial risk which are more appropriate when ICs are involved.

20) What happened to the capping alternative?

21) The tables should be in the following order. Tables 5.2, 5.3, and 5.4 should be before Figure 5.1, since they are
mentioned in the text first.

22) Page 5-23, Section 5.2.4.1. Please revise this paragraph to reflect that only soil contaminated with risk above the
inorganic background levels would be removed and that soil would remain above the background organic range. Risk
would be above background organic COCs.

23) General: Does this report include sampling results from the Zone L RFI Report. They should and this should be
clearly shown/discussed.

24) Figure 5.2 shows excavation in the marsh. What is this based on? Have Ecological concerns been adequately
addressed in the RFI? Does this CMS include remediation for Eco concerns?

25) | question all of the alternative evaluation sections conclusions on acceptable risk because it looks as though hazard
was not considered. Please clarify?

26) Table 5.9 Because there is a HQ>1 at the site the NFA alternative should have a score of 0 for Protection of HH/E
and Attainment of cleanup stds. Also, the comment section of the table should reflect the HQ exceedence. The
acceptable risk range is not relevant under these conditions. Same for other tables.
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Draft Zone A, SWMU 42/A0C 505 Corrective Measures Study Report
Charleston Naval Complex

Section 1: Introduction

Revision: 0

1.0 INTRODUCTION

Purpose and Organization of Report

This Corrective Measures Study (CMS) identifies, screens, develops, evaluates, and compares
remedial action alternatives to nﬁtigate hazards and threats to human health and the environment
from soil and groundwater contamination at Solid Waste Management Unit (SWMU) 42 and Area

of Concern (AOC) 505 at the Charleston Naval Complex (CNC), Charleston, South Carolina.

The CMS is being performed under the ; onservation and Recovery Act of 1976
(RCRA), based on findings reported inthe Zone H RC Facility Investigation Report, NAVBASE
Charleston, North Charleston, South Carolina (EnS4fe, 1998). As required by RCRA, the CNC
Restoration Advisory Board (RAB) provi ocus for community input to the remedial decision
making process. The RAB, which regularly holds open public meetings, consists of community
members, regulators, Navy Southern Division (SOUTHDIV) representatives, and other CNC

project team representatives.

When the CMS is complete, a Statement of Basis (SOB) that documents the CMS process and
presents the preferred site alternatives 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
South Carolina Department of Health and Environmental Control (SCDHEC), and 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):

1-1
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Revision: 0

Section 1, Introduction: This section presents the report’s purpose and summarizes the

project.

Section 2, Site Description: This section presents SWMU 42/A0C 505 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: To improve the CMS’s focus, this section summarizes
the contaminants of concern (COCs) to be directly addressed by this CMS and their
remedial objectives. In some cases, this section justifies the inclusion or removal COCs
identified in the RFI based on the compound’s contribution or lack thereof to significant
risks, hazards, or other regulatory standards applicable to this site. In other cases,
remedial objectives have been modified in response to calculated Zone H background risk

and hazard.

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 objectives.

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.
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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 lists applicable references used to prepare the CMS.

Section 9, Signatory Requirement: This section provides the applicable signatory

requirements for the CMS.
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2.0 SITE DESCRIPTION

2,1 General

SWMU 42 and AOC 505 are overlapping sites in the southwest portion of Zone A of the CNC.
A wetland area is west of the sités, Noisette Creek is south, and a former railroad storage yard
surrounding former Building 1614 is to the north. The east side of the sites is along an inactive
railroad spur, which divides an open area to the Noisette Creek bridge on Avenue D. Figure 2.1,

Site Map, shows site features and RFI monitoring well locations.

SWMU 42 is the site of a former asphalt plant and associated tanks. The plant operated from 1947
until 1962 and has been demolished. AOC 505 is the former golf course maintenance shop
(Building 1803) and an area used to store creosote cross-ties and railroad ballasts during the 1960s

and 1970s. Operations in this area were discontinued in the 1970s.

Current and Future Use
The site is not currently in use. According to the Charleston Naval Complex Redevelopment

Authority, this area could be redeveloped for residential or industrial purposes.

2.2 Interim Stabilization Measures

The Navy DET completed the removal of approximately 5.4 cubic yards of lead-impacted soil near
RFI soil borings S05SB00S and 042SB009. Confirmation sample results presented in the DET’s
Completion Report Interim Measure for SWMU 42 Asphalt Plant Tanks (July 17, 1997), did not
indicate lead concentrations exceeding the 400 milligrams per kilogram (mg/kg) residential cleanup

goal. The excavated area was backfilled with clean soil.

2-1



\\ﬁ_mw{&ﬁo1
{i; .

NAeR

" 3 =+ 3 “ -----
TSRS ] T
AR .

LEGEND
&@ — SOIL BORING WITH
GROUNDWATER MONITORING WELL
E=9— GRASS C=3- MARSH
— CONCRETE AREA

0 125
REET
ZONE A
SWMU 42 \ RCRA CMS REPORT

JCHARLESTON NAVAL
Y COMPLEX
¢ CHARLESTON, S.C.

FIGURE 2.1
SWMU 42 AND AQC 505
SITE MAP

DWG DATE: C5/12/99 |DWG NAME: 29018031




Draft Zone A, SWMU 42/A0C 505 Corrective Measures Study Report
Charleston Naval Complex

Section 2: Site Description

Revision: 0

2.3  RFI/CMS Sampling Results
2.3.1 Seil
_ SWMU 42/A0C 505 soil was sampled in three rounds during the RFI. The first round included
21 surface soil samples and 17 subsurface samples. Subsurface samples were not collected from
four locations where groundwater was encountered. First round samples were analyzed for
volatile organic compounds (VOCs), semi-voiatile organic compounds (SVOCs), metals, cyanide,
pesticides, herbicides, and polychlorinated biphenyls (PCBs). Seventeen additional borings were
sampled during the second round. SWMU 42 surface and subsurface soil was sampled in
11 locations for benzo(a)pyrene equivalents (BEQs) and metals. AOC 505 soil was sampled in
six locations for SVOCs, pesticides, and PCBs. Three surface soil samples were also collected
during the second round from the geoprobe interval and analyzed in the or-site laboratory for
VOCs. The third sampling round included the collection of eight surface and two subsurface
samples for SVOC analysis. Analytical results for BF(‘QS and arsenic are presented in Table 2.1
and Figures 2.2 and 2.3. These contaminants exceeded screening values and were identified as

chemicals of concern (COCs) based on the RFI results.

When the ISM for lead-impacted soil was completed (1997), the DET collected confirmation
surface soil samples from the excavated areas’ bottom and walls. The lead concentrations for the

10 confirmation samples were less than 400 mg/kg, the EPA residential reuse threshold for lead.

These results are presented in Table 2.1.

2.3.2 Groundwater

Four shallow monitoring wells installed in SWMU 42/A0C 505 were sampled for VOCs, SVOCs,
metals, cyanide, herbicides, and PCBs. Based on the presence of chlorinated compounds in the
first-round samples, a Geoprobe investigation was conducted to further delineate the presence
of VOCs in groundwater. It is thought that this VOC contamination is from nearby SWMU 39
and not the result of SWMU 42/A0C 505 site operations. Five shallow and two deep Geoprobe

2-3
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Table 2.1
Surface Soil Data For COCs at SWMU 42/A0C 505
Benzo (A) Pyrene
Sample Arsenic Equivalents Beryllium Lead

042-S-B002 23 ND 0.271] 4.2

042-S-B00S 2.1] ND ND 30.7

042-S-B0O7 5.5 753.51 ND 96

042-5-B009 This sample location was removed during the DET’s ISM.

042-S-B011 3.2 537.2 0.19] 162

042-5-B013

0.19] 167

042-S-B015 49 4.5 28.1

042-S-BOL6 28.2 1067.08

2.6 ND 0.13] 44

(042-S-B020 31.6 ND 0.09] 153

2-6



Draft Zone A, SWMU 42/A0C 505 Corrective Measures Study Report

Charleston Naval Complex
Section 2: Site Description
Revision: 0
Table 2.1
Surface Soil Data For COCs at SWMU 42/A0C 505
Benzo (A) Pyrene
Sample Arsenic Equivalents Beryllium Lead

)

Background 9.4 590* NA 140

042-S-B022 NS 1019.84 NS NS

042-5-B024 NS 7389.1 NS NS

NS

042-5-B026 0.9] ND

042-5-B028 1.1 ND 0.08] NS

042-§-B030

NS

042-5-B032 0.621] ND 0.147] NS

042-S-B033

88 0.14) NS

042-S-B037 3 ND 0.12) NS

042-8-B039 ND

NS

042-8-B041 24 ND 0.16] NS

042-5-B043 3 ND 0.17] NS
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Table 2.1
Surface Soil Data For COCs at SWMU 42/A0C 508
Benzo (A) Pyrene
Sample Arsenic Equivalents Beryllium Lead

042-5-B045 NS NS NS

042-S-B047 14.3 NS NS NS

042-5-B049 NS NS NS

042-5-BC02 NS NS NS 48.7

042-5-BC0O4 NS NS NS 163

505-5-B002 62 698.42 ND 73.5

505-S-B004

995.87 ND 125

505-S-B006 7 448.35 ND 26

505-5-B008

ND 195

505-§-B010 331 0.15 ND 26.5

505-S-B012 NS

NS NS
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Table 2.1
Surface Soil Data For COCs at SWMU 42/A0C 505
Benzo (A) Pyrene
Sampie Arsenic Equivalents Beryllium Lead

Background 9.4 590% NA 140

505-S-B01

NS NS

505-S-B016 NS 84.056 NS NS

505-S-B018 NS 0.12 NS NS

505-8-B020 NS ND NS NS

DET 01 NS NS NS

DET 03 NS NS NS

DETO05 NS NS NS 125

DETO7 NS NS NS 121

DET0% NS NS NS 98.1

Notes:

NA — Not Applicable

ND — Not Detected

NS — Sample Not Analyzed

D — Diluted Result

J — Estimated Value

DJ  — Diluted Result/Estimated Value

a — Risk-based remedial goal developed during the ISM
b — RBC
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groundwater samples were collected. Results were nondetect for VOCs in these samples except

for one duplicate which contained 2.6 micrograms per kilogram (ug/kg) toluene. Although VOCs

were not detected in fourth-round samples, an additional round of sampling was conducted at the

four monitoring wells. These saniples were also nondetect for VOCs. An additional sample from

well 505GW001was also nondetect for pesticides and PCBs, except for methoxychlor (0.15 ng/L)

which was well below its maximum contaminant level (MCL) of 40 micrograms per liter (yg% IY‘})L £
The results of groundwater monitoring at SWMU 42/A0C 505 are presented in Tab]c*T 2.2 [;y) s \

2.3.3  Sediment
Sediment has not been sampled at SWMU 42/A0C 505.

2.3.4 Surface Water

- Surface water has not been sampled at SWMU 42/A0C 505. /
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Table 2.2
Groundwater Data For COCs at SWMU 42/A0C 505
Sample Aluminum Arsenic Chromium Silver Vanadium PCE 1,1,2,2,-TCA 1,1,-DCE Manganese
Number (g (1g/) () («g/h) (ug/V) (ug/) (ug/) (ug/l) (/D)

Background 3,210 7.4 8.7 ND 5.4 NA NA . NA 577

042-G-W001-02 1,230 ND ND ND ND 1.5) ND ND 306

042-G-W001-04 364 ND ND ND ND ND ND ND 218

042-G-W002-01 2,020 ND 49] ND ND ND ND ND 827

042-G-W002-03 777 ND ND ND ND ND ND ND 656

042-G-w002-C1 209 ND ND ND ND ND ND ND 402 )

042-G-W003-02 27,200 ] ND 45.9 ND 61 ND ND ND 692
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Table 2.2
Groundwater Data For COCs at SWMU 42/A0C 505
Sample Aluminum Arsenic Chromium Silver Vanadium PCE 1,1,2,2,-TCA 1,1,-DCE Manganese
Number g/ o) (g/) g/l (g (ug/) ) g/ (g

Background 3,210 7.4 8.7 ND 54 NA NA NA 577

042-G-W003-Cl 457 ND ND ND ND ND ND ND 20613

505-G-w001-02 1,9301 ND 6.4] ND ND ND ND ND 281

505-G-wW001-04 ND 641] ND ND 1.57 ND ND ND 3231]

Notes:

NA — Not Applicable
ND — Not Detected

| — Estimated Value
a — MCL

b — RBC
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3.0 REMEDIAL OBJECTIVES

To improve the focus of this CMS, this section summarizes the COCs to be directly addressed and
their remedial objectives. In some cases, this section justifies the inclusion or removal of COCs
identified in the RFI based on the compound’s contribution, or lack of contribution, to significant
risks, hazards, or other regulatory standards applicable to this site. In other cases, remedial

objectives have been based on calculated Zone A background risk and hazard.

3.1  Soil Chemicals of Coneern

BEQs, arsenic, and beryllum were identified as COCs during the SWMU 42/A0C 505 RFI.
These constituents were identified as COCs because they exceeded at least one RFI screening
criterion, including regulatory, risk-based, or background values. Remedial goal options (RGOs)
were established during the RFI for BEQs, arsenic, and beryllium based on risk calculations for
each constituent. In addition to the RGOs, the remedial objectives also include reducing

contaminant concenirations to background levels.

Beryllium was identified as a COC before EPA released the revised risk-based concentration
(RBC) of 160 mg/kg. This revised RBC was not exceeded; therefore, beryllium will not be
further addressed in the CMS.

3.2  Groundwater Chemicals of Concern

During the RFI, identification of COCs was based on detections exceeding screening values. The
South Carolina Depariment of Health and Environmenta! Control (SCDHEC) Bureau of Solid
Waste Management Assessment and Remediation Criteria has identified groundwater MCLs as the
triggers for corrective measures. In the absence of MCLs, RBCs are the corrective measure
triggers. As shown in Table 2.2, COCs were either not detected in the final two sample sets or
did not exceed either MCLs or RBCs. Therefore, groundwater remedial objectives are not

warranted and will not be-developed during the CMS.

3-1
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(9.4 mg/kg) generate a Zone A background inorganic residential risk of 2.5E-05. Background
BEQ concentrations (0.59 mg/kg) generate a Zone A combined background inorganic and organic

risk of 3.2E-05.

Table 3.1 ranks the sample point risks in terms of their relative contribution to overall site risk.
Figure 3.1 shows the reduction in site risk as each point is removed or otherwise remediated. The
graph shows which points and the corresponding areas of the site which must be remediated in

order to achieve a residual site risk equal to or less than Zone A background risk.

Compound-specific surface soil RGOs developed during the RFI and the alternate site risk-based
RGOs are summarized in Table 3.2 These values present the range from which the final remedial
objectives will be selected by the project team based on the alternative evaluations discussed in
Section 5.0. Based on future use plans, the remedial objectives selected from the RGO tables will

be used as cleanup goals during the CMS.

Because residual site risk goals can be selected from a range of 10° to 10®, selecting an
appropriate RGO can be based on a residual site risk within this range. For example, to achieve
a residential site risk of 2.5E-05 (Zone A inorganic background), an area over 24,105 ft* will
require removal and/or treatment: Alternatively, to achieve Zone A combined background
inorganic and organic risk (3.2E-06), only ]5,580 ft* of soil wbﬁld require removal/disposal.

While such exercises in comparative risk vs. volume should not be the sole decision tool in

selecting a residual risk goal, they do directly influence the cost effectiveness of any alternative

selected.

3.3.2 SWMU 42/A0C 505 Groundwater

Because groundwater remedial action is not required at this site, no groundwater RGOs were

developed for SWMU 42/A0C 505.
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Figure 3.1 SWMU 42/A0C 505
Residential Risk Reduction Graph
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Table 3.1
SWMU 42/A0C 505
Residential Re-use Scenario Risk Reduction Summary
(Points grouped by geographic proximity)
Point to be Estimated  Cumulative Site Risk Remaining
Removed Area Area Point Risk After Point Removal

5055B002 1027 1027 1.7E-04 4.0E-05

0425B024 2356 6383 1.2E-04 3.6E-05

(425B016 3000 18580 9.1E-05 2.9E-05

Pt e

505SB008 1730 23310 7.3E-05 2.6E-05

e
E: %
1%3'0—3 :
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Table 3.2
Surface Soil Remedial Goal Options (

I _____

S e

Point Hazard-Based RGOs Point Risk-Based RGOs
Background
Compound 0.1 1 3 Alt. 1E-06 1E-05 1E-04 Alt. Concentration
OO AT E S AR e

0.6 6.0 0.59 0.59

H“W

Point Hazard-Based RGOs Point Risk-Based RGOs
Background

Compound 0.1 1E-04 Alt. Concentration

1 3 Alt. 1E-06 1E-05

BEQs' NA? NA? NA? NA? 030 3.0 29.7 0.59 0.59
Notes:
1 — BEQs are calculated by multiplying the cPAHSs by their respective TEFs and assuming that non-detect values are

estimated according to the memo from Barry Doll, EnSafe, Inc. to Johnny Tapia, SCDHEC, CNC Background
Calculations for Carcinogenic PAHs in Terms of BEQs, dated February 5, 1999,

2 —  Compound does not contribute to hazard.

NA — not applicable
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4.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES

This section describes the initial steps toward remedy selection: identification and screening of
applicable technologies. After technologies are identified, they are reviewed based on site-specific
conditions and waste constraints. Screening occurs when technologies are either eliminated from
further consideration or retained for it. From the technologies retained, alternatives for remedial

action at SWMU 42/A0C 505 will be developed and further evaluated in Section 5.

4.1 Potential Response Actions
Remedial action technologies can be broadly categorized into general response actions for
consideration in the CMS. From these generalized categories, potentially applicable technologies

will be selected. The general categories of 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

4-1
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. Monitored Natural Attenuation: This term 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.

o 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.

4.2  Technology Screening
Applicable technology descriptions, site constraints, and waste constraints are summarized in
Table 4-1 at the end of Section 4. Site and waste constraints were used to screen or retain the

applicable technologies.

4.2.1 Technology Screening Results for Soil Remediation

SWMU 42/A0C 505 soil contamination is primarily confined to the uppermost 0 to 3 feet below
ground surface, which is generally comprised of 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 differences).

4-2
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Evaluation of potential remedial technologies was based on these general site characteristics and

the contaminants discussed in Sections 2 and 3. The following technologies were all screened

from further consideration.

Institutional Controls

None

Containment

None

Soil In Situ Biological Treatment Technologies

Bioventing was screened from further consideration because it does not effectively treat
inorganics and BEQs. In addition, the shallow water table limits its effectiveness because
it is difficult to control gases and vapor in the subsurface. The vadose zone should extend
at least 10 feet below the ground surface to provide enough soil for bioventing to be an
effective way to treat soil contaminants. Furthermore, soil-vapor transport can be severely

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

Electrokinetically enhanced bioremediation was screened from further consideration,
also because it does not effectively treat inorganics and BEQs. Metals can also be
immobilized by undesirable chemical reactions with naturally occurring and co-dispersed
chemicals. In addition, the vadose zone should extend at least 10 feet below the ground
surface to provide enough soil for this technology to effectively treat soil contaminants in

it. Furthermore, a heterogenous subsurface (nearly all fill at this site) can reduce removal

efficiencies.

43
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Soil In Situ Physical/Chemical Treatment Technologies

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

interfere with the process by competing for the chemical oxidants.

Electrokinetic separation was screened from further consideration because it treats
consolidated soil contamination more effectively than it treats compounds dispersed over
a large site such as SWMU 42/A0C 505

Fracturing was screened from further consideration because it does not apply to current

site conditions.

Pressure dewatering was screened from further consideration because vadose zone
technologies are not being considered for this site. Soil-vapor transport can be severely

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

Soil flushing was screened from further consideration because groundwater contamination
is independent of soil contamination. Soil flushing might cross-contaminate the

groundwater.

In situ soil-vapor extraction (SVE) was 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 it is difficult to control gases and vapor in the

44
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subsurface. The vadose zone should extend at least 10 feet below the ground surface to
provide enough 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 solidification/stabilization was screened from further consideration because it may

interfere with future site use.

Soil In Situ Thermal Treatment Technologies

In situ aquathermolysis was screened from further consideration because it does not
effectively treat inorganics and BEQs. The shallow water table limits the technology’s
effectiveness because it is difficult to move the heated water through the subsurface without
impacting the aquifer. The vadose zone should extend at least 10 feet below the ground
surface to provide enough soil for aquathermolysis to effectively treat soil contaminants.
Furthermore, effective transport of the heated water can be severely limited in a soil with

a high bulk density, low porosity, and low permeability.

Thermally enhanced SVE was 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 it is difficult to control gases and vapor in the
subsurface. The vadose zone should extend at least 10 feet below the ground surface to
provide enough 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 vitrification was screened from further consideration because it may impact future

use of the site.
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Soil Ex Situ Biological Treatment Technologies

Biopiles (or composting) was screened from further consideration because it treats VOCs
and fuel hydrocarbons more effectively than it does inorganics and BEQs. Composting is
generally limited to wastes containing smaller hydrocarbon molecules. The presence of

salts or metals may inhibit microbial activity.

Biosorption was screened from further consideration because it treats dissolved species

more effectively than it does soil-sorbed constituents.

Fungal biodegradation was screened from further consideration because it does not
effectively treat inorganics and BEQs. Fungal biodegradation is generally limited to

organopollutants.

Ex situ landfarming was screened from further consideration because a significant amount
of land area is required for treatment. In addition, ex situ landfarming requires a more

sophisticated (i.e., costly) engineering system than in situ landfarming or bioremediation.

Slurry-phase biological treatment was screened from further consideration because it is

primarily used to treat nonhalogentated VOCs and SVOCs — it does not effectively treat

inorganics and BEQs.

Seil Ex Situ Physical/Chemical Treatment Process

Dehalogenation was screened from further consideration because it does not effectively

treat inorganics and BEQs. Dehalogenation is limited to halogenated contaminants.

Ex situ SVE was screened from further consideration because it effectively treats VOCs

and SVOCs, but not inorganics and BEQs.

4-6
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Solar detoxification was screened from further consideration because it primarily targets

VOCs, SVOCs, and solvents rather than inorganics and BEQs.

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

because it does not effectively treat inorganics and BEQs.

Soil Ex Situ Thermal Treatment Technologies

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 and BEQs.

Hot gas decontamination was screened from further consideration because it is primarily

used to manage explosives.

Incineration and pyrolysis were screened from further consideration because they do not

effectively treat inorganics and BEQs.

Thermal desorption was screened from further consideration because it does not
effectively treat inorganic compounds. BEQs may be treated with thermal desorption;
however, SWMU 42/A0C 505 BEQs concentrations are too low to supply sufficient

British thermal units (Btus) to warrant this thermal technology — it would likely be cost

prohibitive.

Vitrification was screened from further consideration because it is primarily used to treat

radioactive contaminants.

4-7
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Open burn and detonation were screened from further consideration because they are

. A
used primarily to treat munitions rather than inorganics and BEQs. \P\\Jw Us

1Y

R S e I R

The following technologies are effective for only one of the two principal waste streams

(inorganics and BEQs) and were therefore screened from further consideration:

Institutional Controls

None

Containment

None

Soil In Situ Biological Treatment Technologies

In situ bioremediation was screened from further consideration because it does not
effectively treat inorganic compounds. BEQs may be treated with this technology,
although less effectively than lighter hydrocarbons.

Monitored natural attenuation (MNA) was screened from further consideration because
it does not effectively treat inorganics which are often immobilized but not destroyed
during the process. Immobilization may involve adsorption, coprecipitation, precipitation,
and diffusion into the soil matrix, and may either be reversible or slowly reversible. MNA
may treat BEQs and other polynuclear aromatic hydrocarbons (PAHs) effectively, but

institutional controls may be required to limit access to the site during remediation.

Soil In Situ Physical/Chemical Treatment Technologies

None
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Soil In Situ Thermal Treatment Technologies

None

Seil Ex Situ Biological Treatment Technologies

None

Soil Ex Situ Physical/Chemical Treatment Process

Chemical extraction was screened from further consideration because it does not
effectively treat BEQs due to its molecular weight (252). Chemical extraction effectively
treats soil contaminated with inorganics and organics, but is generally less effective on

high molecular weight organics and hydrophilic substances.

Physical separation was screened from further consideration because:
— Physical separation may not yicld cost-effective quantities of recoverable metals
due to dispersed and relatively low concentrations of inorganic contamination at

SWMU 42/A0C 505.

— It does not effectively treat BEQs.

Soil washing was screened from further consideration because of potential site constraints.
Soil washing does treat inorganics and BEQs; however, its effectiveness decreases when
a soil’s clay and silt content of the soil increases. Because the soil at SWMU 42/A0C 505
is primarily clay, this technology may be impractical since the primary treatment
mechanism is separation of the fine and coarse soil materials, coupled with the assumption
that the contaminants adhere to the fine stream. If the fine stream is a substantial portion

of the soil matrix, then volume is reduced.
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. Ex situ stabilization/solidification effectively treats inorganics and BEQs; however, it was

screened from further consideration because it may not be practical for the soil
concentrations at SWMU 42/A0C 505. There is no current threat to the groundwater via
migration from soil. As a result, binding the contaminants to the soil matrix would not
provide a substantial benefit. Furthermore, there would still be a dermal and

gastrointestinal contact risk if the material remained onsite.

Soil Ex Situ Thermal Treatment Technologies

. None

Soil technologies retained for further consideration are listed below.

Institutional Controls

] Institutional controls that restrict access to contaminated soil
Containment
. None

Soil In Situ Biological Treatment Technologies

. Phytoremediation

Soil In Situ Physical/Chemical Treatment Technologies

. None

Soil In Situ Thermal Treatment Technologies

. None
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Soil Ex Situ Biological Treatment Technologies

. None

Soil Ex Situ Physical/Chemical Treatment Process

. None

Soil Ex Situ Thermal Treatment Technologies

. None

Other Treatment Technologies

. Excavation with offsite disposal

4.2.2 Technology Screening Results for Groundwater Remediation

Groundwater remedial technology identification and screening were not required during the CMS.
Based on the resuits of additional groundwater sampling performed during the CMS,
SWMU 42/A0C 505 shallow groundwater complies with MCLs or tap-water RBCs and does not

require remedial action.
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Table 4.1
Soil Technology Screening for SWMU 42/A0C 505
Technology Description Site Constraints Waste Constiraints Retained

INSTITUTIONAL CONTROLS

CONTAINMENT

SOIL IN SITU BIOLOGICAL TREATMENT TECHNOLOGIES
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Table 4.1
Soil Technology Sereening for SWMU 42/A0C 505
Technology Description Site Constraints Waste Constraints Retained

SOIL IN SITU BIOLOGICAL TREATMENT TECHNOLOGIES

Electrokinetically
Enhanced
Bioremediation

An electric field is applied to The effectiveness of an electric field can be  This technology is appropriate for No, waste

electrokinetically transport nutrients reduced by the presence of buried metallic treating soil contaminated with constraint for

and biodegrade bacteria to areas of conductors, and pH and reduction-oxidation petroleum hydrocarbons and other inorganics and

contamination. changes induced by the process electrode compounds easily biodegraded under BEQs and site
reactions. Permeability, degree of water anaerobic conditions. constraint for
saturation, and/or high water table can also shallow water
impact the process effectiveness. table.

Monitored Natural
Attenuation (MNA)

MNA is a long-term management MNA may not be a good remediation choice Some inorganics can be immobilized No, waste

philosophy. Natural subsurface for locations where site conditions make it  through MNA, but they will not be constraint for
processes such as dilution, difficult to predict contaminant movement.,  degraded. inorganics.

volatilization, biodegradation,
adsorption, and chemical reactions with
subsurface materials are allowed to
reduce contaminants to acceptable
concentrations.
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Table 4.1
Soil Technology Screening for SWMU 42/A0C 505
Waste Constraints Retained

Technology Description Site Constraints

SOIL IN SITU BIOLOGICAL TREATMENT TECHNOLOGIES

Electrokinetic Low intensity direct electrical current is The effectiveness of electrokinetic
Separation applied across electrode pairs that have remediation can be reduced by the presence
been implanted in the ground on either  of buried metallic conductors,
side of the contaminated zone. immobitization of metal ions by undesirable
Contaminants desorbed from the soil chemical reactions with naturally occurring

surface are transported toward cathodes and co-disposed chemicals, and pH and

or anodes, depending on their charge. reduction-oxidation changes induced by the
process electrode reactions. Permeability
and degree of water saturation can also
impact the process effectiveness.

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

No, waste
constraint for
wide
distribution.
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Table 4.1
Sail Technology Screening for SWMU 42/A0C 505
Technology Description Site Constraints Waste Constraints Retained

SOIL IN SITU PHYSICAL/CHEMICAL TREATMENT TECHNOLOGIES

Pressure Dewatering Air is injected into the soil at a rate that Pressure dewatering applies for remediating  Pressure dewatering applies for any No, site
increases groundwater pressure, contaminants in the vadose zone. contaminant that is more readily constraints for
resulting in groundwater flow away degraded aerobically than low
from the air injection site. This anaerobically. permeability
technique increases the amount of soil vadose zone.
that can be biodegraded through
bioventing
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Table 4.1
Soil Technology Screening for SWMU 42/A0C 50§
Technology Description Site Constraints Waste Constraints Retained

SOIL IN SITU PHYSICAL/CHEMICAL TREATMENT TECHNOLOGIES

Solidification/ In situ solidification/stabilization This technology will likely leave a solid This technology works well for No, site
Stabilization immobilizes contaminants by mixing mass, similar to concrete, which may impact inorganics, including radionuclides. constraints for
site soil with portland cement, lime, or  future use of the site. Although organic contaminated soil future use.
a chemical reagent to reduce the may be treated with
mebility of the contaminant. Large solidification/stabilization, some
augering equipment is used to mix soil organics can delay or inhibit reactions
in place with the reagent. necessary for solidification.
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Table 4.1
Soil Technology Screening for SWMU 42/A0C 505
Technelogy Description Site Constraints Waste Constraints Retained

SOIL IN SITU THERMAL TREATMENT TECHNOLOGIES

Thermally Enhanced Site soil is electrically heated te 370°C  This technology typically requires at least S This technology has been proven to No, site

Soil Vapor Extraction or higher to degrade and volatilize feet between groundwater and the bottom of remove some VOCs, SVOCs, constraints for
contaminants. A vacuum system the treatment zone. Heating the soil to high pesticides, herbicides, and PCBs from  shallow water
covering the entire treatment area temperatures can impact utilities and soil. It can remove some volatile forms table.
collects all offgases and vaporizes them water/sewer transport systems. of metals from soil, although elemental
with heating elements. Residual gases forms will not be removed.

are passed through activated carbon.
Different heating systems that are used
for this technology include electrical
heating blankets, radio
frequency/electromagnetic heating, and
hot air injection.
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Table 4.1
Soil Fechnology Screening for SWMU 42/A0C 505
Technology Description Site Constraints Waste Constraints Retained

SOIL EX SITU BIOLOGICAL TREATMENT TECHNOLOGIES

Biosorption Biosorption is the sorptive removal of  Existing structures and utilities may impede  Biosorption removes toxic metals from No, waste
toxic metals from solution by a or restrict excavation. This technology may solution. Not proven effective at constraints for
specially prepared biomass. not be effective for clayey soil. concentrations above 30 ppm. soil-sorbed

constituents.

Landfarming Contaminated soil is excavated, applied Existing structures and utilities may impede  Inorganic contaminants will not be No, site
into lined beds, and periodically turned  or restrict excavation. A large amount of biodegraded and volatile contaminants  constraints for
over or tilled to aerate and enhance space is required for landfarming. must be pretreated to prevent polluting  space
contaminant biodegradation. the air. availability.
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Table 4.1
Soil Technelogy Screening for SWMU 42/A0C 505
Technology Mcription Site Constraints Waste Constraints Retained

SOIL EX SITU BIOLOGICAL TREATMENT TECHNOLOGIES

Chemical Oxidation

Chemical oxidation is a process in
which the oxidation state of a
contaminant is increased while the
oxidation state of the reactant is
decreased. The reactant can be another
element, including the oxygen
molecule, or it may be a chemical
species containing oxygen, such as
hydrogen peroxide or chlorine dioxide.

Existing structures and utilities may impede  This technology is effective in treating
or restrict excavation. Iron and manganese  media contaminated with low
in the soil will compete with contaminants  concentrations of halogenated and non-

for oxygen.

halogenated volatiles and semivolatiles,
PCBs, pesticides, cyanides, and volatile
and nonvolatile metals.

No, waste
constraints for
inorganics and
BEQs.
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Table 4.1
Soil Technology Screening for SWMU 42/A0C 505
Technology Description Site Constraints Waste Constraints Retained

SOIL EX SITU PHYSICAL/CHEMICAL TREATMENT TECHNOLOGIES

Physical Separation Separation techniques concentrate Existing structures and utilities may impede  The target contaminant groups are No, waste

contaminated solids through physical or restrict excavation. Specific gravity of SVOCs, fuels, and inorganics constraints for
means. These processes seek to detach  particles will affect settling rates and process (including radionuclides). The low contaminant
contaminants from their medium (e.g., efficiency. technologies can be used on selected concentration.
soil, sand, or other binding material). VOCs and pesticides. Magnetic

Gravity separation, magnetic separation is specifically used on heavy

separation, and sieving/physical metals, radionuclides, and magnetic

separation are examples of this radioactive particles, such as uranium

and plutonium compounds
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Table 4.1
Soil Technology Screening for SWMU 42/A0C 505
Technelogy Description Site Constraints Waste Constraints Retained

SOIL EX SITU PHYSICAL/CHEMICAL TREATMENT TECHNOLOGIES

Solar Detoxification Solar detoxification is a process that Existing structures and utilities may impede  The larget contaminant groups for solar No, waste

destroys contaminants by photochemical or restrict excavation. Site must have detoxification are VOCs, SVOCs, constraints for
and thermal reactions using the adequate sunlight. solvents, pesticides, and dyes. The inorganics and
ultraviolet energy in sunlight. process may also remove some heavy BEQs.

metals from water,

Supercritical Carbon This process employs supercritical Existing structures and utilities may impede  This technology can remove normally  No, waste

Dioxide Extraction carbon dioxide as a solvent to remove  or restrict excavation. Elevated water insoluble organics from soil. constraints for
normally insoluble organic compounds. content can have a negative impact on SCDE inorganics and
It does not destroy target contaminants.  performance. BEQs.
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Table 4.1
Soil Technology Screening for SWMU 42/A0C 505
Technology Description Site Constraints Waste Constraints Retained

SOIL EX SITU THERMAL TREATMENT TECHNOLOGIES

Distillation Hydrocarbons and water are volatilized Existing structures and utilities may impede  This technology is limited to the No, waste
from contaminated media using either  or restrict excavation. removal of organic contaminants from  constraints for
heat or vacuum. wastes. inorganics and

BEQs

Hot Gas This process involves raising the Existing structures and utilities may impede  This process applies to demilitarizing No, waste
Decontamination temperature of the contaminated of restrict excavation. explosive items, such as mines and constraints for
material for a specified period of time. shells (after removal of explosives), or  inorganics and
The gas effluent from the material is scrap material contaminated with BEQs.
treated in an afterburner system to explosives.

destroy all volatilized contaminants.

4-22



Draft Zone 4, SWMU 42/40C 505 Corrective Measures Study Report
Charleston Naval Complex

Section 4. Identification and Screening of Technologies

Revision: 0
Table 4.1
Soil Technology Screening for SWMU 42/A0C 505
Technology Description Site Constraints Waste Constraints Retained

SOIL EX SITU THERMAL TREATMENT TECHNOLOGIES

Open Burn/Open In open burn operations, explosives or  Existing structures and utilities may impede  Open burn/open detonation can be used No, waste
Detonation munitions are destroyed by self- or restrict excavation. For safety purposes, to destroy excess, obsolete, or constraints for
sustained combustion, which is ignited  substantial space is required for open unserviceable munitions, components,  inorganics and
by an external source, such as flame, processes. Open burn/open detonation and energetic materials, as well as BEQs.
heat, or a detonatable wave. QOpen requires a RCRA Subpart X permit. media contaminated with energetics.

detonation destroys detonatable
explosives and munitions by detonating
with an energetic charge.
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Table 4.1
Soil Technology Screening for SWMU 42/A0C 505

Tmhnndﬂ Dﬁu‘igtioﬂ Site Constraints Waste Constraints Retained

SOIL EX SITU THERMAL TREATMENT TECHNOLOGIES
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Electrical heating is used to melt Existing structures and utilities may impede  This technology is primarily used for ~ No, waste
contaminated soil, producing a glass- Or restrict excavation. radioactive contaminants. constraints for
like matrix with very low leaching inorganics and
characteristics. BEQs.

OTHER SOII. TREATMENT TECHNOLOGIES
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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 Eriteria 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 Criteria 1 —  Protection of human health and the environment

) Primary Criteria2 —  Attainment of cleanup standards

) Primary Criteria 3 —  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 Criteria2 —  Reduction in waste toxicity, mobility, or volume
. Secondary Criteria3 —  Short-term effectiveness
. Secondary Criteria4 —  Implementability
. Secondary Criteria5 —  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 criteron to be eligible for selection. Evaluation of this criteron 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 criterion, especially long-term reliability and effectiveness, short-term

effectiveness, and compliance with applicable waste management standards.

Evaluation of the overall protectiveness of a remedial alternative should gauge whether an
alternative achieves adequate protection by eliminating, reducing, or controlling the risks each
pathway poses 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 (e.g., groundwater standards) or
other standards. The media cleanup standards for a remedy will often play a large role in

determining the extent of and technical approaches to it. In some cases, certain technical aspects
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of the remedy, such as the practical capabilities of remedial technologies, may influence to some

degree the media cleanup standards that are established.

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

to meet these standards will also be discussed.

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, will essentially involve a perpetual cleanup. Therefore, an effective source control program
is essential to ensure the long-term effectiveness and protectiveness 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/stabilization, and consolidation.
This CMS report will also evaluate whether source control measures are necessary, and if so, the

type of actions that would be appropriate. For any proposed source control measure, estimated

effectiveness will be discussed based on site conditions and the history of the specific technology.
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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 criterion which is used to evaluate whether
the alternative will meet federal aﬁd state waste management standards identified in previous stages

of the remedial process.

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. The
primary focus of this evaluation is 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 at the conclusion of remedial activities. 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.

o 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
iIf they are sufficient to ensure that any exposure to human and environmental receptors is

within protective levels.

54
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5.1.6 Reduction in Waste Toxicity, Mobility, or Volume
This criterion addresses the preference for 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:
. 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.
5.1.7 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:

. Risks to the community during implementation.

. Risks to workers during implementation.

. Potential for adverse environmental impact as a result of implementation.
. Time until remedial response objectives are achieved.
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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 potential future activities based on technology performance.
. Ability and ease of monitoring the remedy’s effectiveness, including an evaluation of the

risks of exposure if monitoring is insufficient to detect a system failure.

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.

. 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.
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5.1.9 Cost

Detailed cost estimates for each remedial alternative are based on engineering analyses, suppliers’
estimates of necessary technology and costs for similar actions (such as excavation) at other RCRA
sites. The cost estimate for a rerhedial alternative typically consists of four principal elements:
capital cost, annual operation and maintenance (O&M) costs, costs for evaluation reports, 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 alternative. 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.

Annual O&M Costs

O&M costs refer to post-construction costs necessary to ensure the continued effectiveness of a
remedial action. They typically 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.

Evaluation Reports

Those costs are associated with reports prepared to evaluate the results of the selected alternative.
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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 iﬁvested 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 present

worth of the alternative.

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  Development and Evaluation of Soil Remedial Alternatives

The alternatives include no further remedial action, institutional controls, in situ treatment, and
excavation and disposal. Depending on remedial objectives and property reuse considerations, the
treatment alternative may include institutional controls and monitoring. The following alternatives

have been developed from the technologies retained from the screening described in Section 4:

&

Vo
. . , ;AL s
. Alternative 1: No Further Remedial Action 0 e

N B U

¥

/

/. a
. Alternative 2: Institutional Controls // /CQ.» —Ql( 2 Qu«-;_ X

/s
. Alternative 3: Phytoremediation
. Alternative 4: Excavation to Zone A Residential Background Inorganic Site Risk with
Offsite Disposal
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¢ Alternative 5: Excavation of Areas Exceeding Zone A Background Concentrations with J(b
Offsite Disposal
)9) 5 %
4 J)" ’
- G \
5.2.1 Alternative 1: No Further Remedial Action .~ / [V
No remedial actions would be taken to contain, remov% treat soil contamination that exceeds
remedial objectives. Soil would remain in /plﬁacz This alternative would leave residual site
residential risk at its current level of 4. 3E-05¢ Implementation of this alternative is viable because

residual site residential risk is within the USEPA acceptable range (1E-06 to 1E-04).n 1~ 7 \

5.2.1.1 No Further Remedial Action: Primary Criteria /

Protection of Human Health and the Environment

No further remedial action provides no additional protection of human health and the environment.

Under this scenario, arsenic- and BEQ-contaminated soil would remain onsite, but, is within the

USEPA acceptable residential risk range of 1E-06 to IE-M'_L«’ e L»\ «
-

Attainment of Cleanup Standards

This alternative does not comply with the risk-based goals developed in Section 3. Contaminated

soil would remain above remedial objectives, but residential site risk is within the USEPA

acceptable range of 1E-06 to 1E-04. — , .+ %x @

Source Control N

Although this alternative does not address source control, tlere are no known sources of
contamination remaining in SWMU 42/A0C 505. Soil con ted from previous site activities
or previously existing sources would remain above reme;ﬂﬁi objectives, but residential site risk
is within the USEPA acceptable range of 1E-06 to 1E-04. In addition, the removal of chemicals
stored in the golf course maintenance building and related contaminant sources in AOC 505 and

the interim response actions performed by the DET have eliminated sources of contamination.
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Compliance with Applicable Waste Management Standards

o waste would be managed under this alternative. Therefore, waste management standards do

ility and effectiveness are minimal. Soil volumes and concentrations would
remain unchanged Although this alternative would not reduce the magnitude of current site risk,

it is within the USEPA acceptable residential risk range of 1E-06 to 1E-04.

\
N N

K\
Reduction in Waste Toxié'\ty, Mobility, or Volume
This alternative would not \iduce the mobility, toxicity, or volume of soil contaminants.
Contaminants would remain unﬁv;:ated and in place onsite, but residential site risk is within the

USEPA acceptable residential risk\ange of 1E-06 to 1E-04.

Short-term Effectiveness

There are no short-term effects resulting f}({m this alternative.

Implementability ,

This alternative is technically feasible and easily}i@plemented. No construction, operation, or
reliability issues are associated with this alternative. Aqmmstrative coordination, offsite services,
materials, specialists, or innovative technologies would\n\ot be required. No implementation risks

are associated with this alternative.

Cost

No costs are associated with this alternative.

(X
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5.2.2 Alternative 2;: Institutional Controls (‘\  \ﬂ m j [

No remedial actions would be taken to contain, remove, or tff:at soil contamination that exceeds

remedial objectives. Soil would remain in place. This g](émative would allow the site-wide
residential risk to remain at its current level (4.3E-05),/(x;hich is within the USEPA acceptable
residential risk range of 1E-06 to 1E-04. However, at four sample locations in four eas
of the site, point risk calculations exceed 1E-04. JTQ)‘K’

Ulw i @ rM‘Z MQ/ W

The following institutional controls would be implemented in this al\ematwe %
o e o

. Public awareness \, (0(’(\ 40
il

o Long-term monitoring of general site conditions
. Land-use restrictions (i.e., development for reuse must address residual contamination)
o Excavation warnings and soil-use restrictions

5.2.2.1 Institutional Controls: Primary Criteria
Protection of Human Health and the Environment
Installation of institutional controls would protect human health and the environment additionally
by reducing the potential for ingestion or dermal contact. Under the institutional controls
scenario, soil arsenic and BEQ concentrations would remain, but risks would be reduced by

elimination of dermal contact and ingestion pathways that exist without controls.

Attainment of Cleanup Standards

This alternative complies with the range of risk-based goals developed in Section 3. Contaminated
soil would remain, but contamination is W}tﬁm the USEPA acceptable residential risk range of
1E-06 to 1E-04. Current residential sue/risk is 4.3E-05, or 1.1E-05 above the combined arsenic
and BEQ background risk of 3.2E-05. \/Mmd\l A sl L»)7
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Source Control
This alternative does not address source control. However, appropriate institutional controls
would reduce the likelihood of additional risks to future site workers by minimizing exposure
pathways. In addition, the removal of chemicals stored in the golf course maintenance building
and related contaminant sources in AQC 505 and the interim response actions performed by the
DET have eliminated/fouﬁgs Yf contamination,

7
Compliance with Applicable Waste Management Standards
No waste would be managed under this alternative. Therefore, the waste management standards

do not apply.

5.2.2.2 Institutional Controls; Secondary Criteria

Long-term Reliability and Effectiveness

Long-term reliability and effectiveness of institutional controls is 1ifnited to the ability to control
and manage access to the contaminated soil. The volume and concentrations of contaminants in
the soil would remain unchanged. This alternative lacks treatment actions that would provide

reliability and effectiveness.

Reduction in Waste Toxicity, Mobility, or Volume
This alternative would not reduce the mobility, toxicity, or volume of soil contaminants.

Contaminants would remain untreated and in place onsite.

Short-term Effectiveness

There are no short-term effects resulting from the institutional controls alternative. [%/é S/

g b~
O
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Implementability

The institutional controls alternative is technically feasible and easily implemented. No
construction issues are associated with this alternative. Land-use restrictions and administrative
coordination are required to iniplement institutional controls. Offsite services, materials,
specialists, or innovative technologies would not be required. No implementation risks are

associated with this alternative.

Cost
Costs associated with institutional controls are presented in Table 5.1. These costs include the
cost for establishing the controls, and soil monitoring and report preparation every five years for

30 years. The total cost for this alternative is $74,400, including annual O&M costs of $10,000.

Table 5.1
Institutional Controls Costs

Action Quantity Cost per Unit Total Cost

Subtotal $50,000

erations and Maintenance Costs

Subtotal $10,000

Present Value at 6% discount rate over 30 years $24,400
Total $74,400
Note:
LS — lumpsum
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5.2.3 Alternative 3: Phytoremediation

Phytoremediation is an emerging technology that uses specific plant species and their associated

rhizospheric microorganisms to remove, degrade, or contain chemical contaminants in soil,

sediments, groundwater, surface water, and even the atmosphere. Several types of

phytoremediation systems wouild be applicable to SWMU 42/A0C 505:

Phytoextraction: Metals, radionuclides, and certain organic compounds (i.e., petroleum
hydrocarbons) are removed by direct uptake into the plant tissue. Implementation of a
phytoextraction program involves planting at least one species that hyperaccumulates the
COCs.

Hyperaccumulation: This specific technology for the remediation of low-level, widespread
heavy-metal and radionuclide contamination is defined as the ability of a plant to uptake
and store more than 2.5% of its dry weight in heavy metals. To accomplish
hyperaccumulation, plants are grown in contaminated soil or water and assimilate the
contaminants through a process known as translocation. In this process, contaminants are
absorbed by a plant’s root system and moved to the aboveground parts — the stems and

leaves — where they can be easily harvested and removed from the site.

Phytostabilization: Certain plant species are used to absorb and precipitate contaminants,
generally metals, reducing their bioavailability, and so reducing the potential for human
exposure to these contaminants. Plants used in this process often produce a large root.

biomass that can immobilize the COCs through uptake, precipitation, or reduction.

Phytotransformation: Certain plants are used to degrade contaminants through plant

metabolism.
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. Phytostimulation: Microbial biodegradation is stimulated in the root zone. The plants
provide carbonaceous material and essential nutrients through liquids released from roots
and root tissue decay. In addition, oxygen released from plants increases the oxygen

content in the microbially rich rhizopheric zone.

Laboratory and field studies would be used to determine the appropriate plant species required to
remediate the COCs. In addition, these studies would help determine the planting scheme design

including plant spacing, fertilization frequency, soil amendments, and water requirements.

5.2.3.1 Phytoremediation: Primary Criteria

Protection of Human Health and the Environment

Phytoremediation protects human health and the environment by slowly removing, transforming,
or immobilizing contaminants in the soil. This alternative, coupled with appropriate institutional
controls, would eliminate risk to future site workers and the environment and drastically reduce

the potential for continued contaminant migration.

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 remedial objectives.

Phytoremediation is still considered an innovative technology. As such, long-term reliability and
effectiveness are relatively unknown. However, substantial research has been conducted to:
(1) identify and develop plants that are more effective on target compounds, (2) understand the
biological processes behind phytoremediation, and (3) increase the number of field-scale
applications. Phytoremediation, which may be two to three times less expensive than chemical
and physical remedial technologies, is a passive approach that is effective over a period of months

and years rather than weeks.
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Finally, public acceptance of phytoremediation can be very high, in part because of the park-like
aesthetic benefit, which includes bird and wildlife habitats.

Attainment of Cleanup Standards
Phytoremediation would attain media cleanup standards as established by the project team.
Phytoremediation is the least aggressive remedial technology and would likely require the most

time to attain proposed cleanup standards.

Source Control

This alternative would provide effective source control by slowly removing, transforming, or
immobilizing contaminants in the soil that contribute to site risk. Disposition of resulting affected
plant material would eliminate the contaminants from the site. Furthermore, institutional controis
would drastically reduce the likelihood of additional risks to future site workers by eliminating

potential exposure pathways to residual contamination.

Compliance with Applicable Waste Management Standards

Phytoremediation meets the remedial objectives that are protective of future industrial site
workers. Transportation of harvested materials offsite might trigger U.S. Department of
Transportation regulations. Land-disposal restrictions would be triggered if the contaminated
media were determined to be a hazardous waste. Although it is anticipated that the harvested
plant materials would be nonhazardous, TCLP analyses would likely be performed for verification.

No location-specific regulations would be triggered by this alternative.

5.2.3.2 Phytoremediation: Secondary Criteria
Long-term Reliability and Effectiveness
Phytoremediation is currently limited to research activities and limited field testing. While several

recent and on-going applications have reportedly been successful in lowering contaminant
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concentrations, complete full-scale applications of these innovative technology projects are scarce.
Reported results show fair potential for practical applications of these techniques to achieve
remedial objectives and regulatory approval, however, at least two or three more years of field

tests are necessary to validate the current and on-going small-scale field tests.

Reduction in Waste Toxicity, Mobility, or Volume

This alternative would effectively reduces toxicity, mobility, or volume by slowly removing,
transforming, or immobilizing contaminants in the soil that contribute to site risk. Toxicity would
be reduced by phytotransformation and phytostimulation, which use biological processes to
degrade the contaminants to less toxic forms. However, this alternative may generate more toxic
treatment residuals. Mobility would be reduced by phytoextraction and phytostabilization, which
either immobilize the contaminants in the subsurface or in the plant leaves. Volume would be
reduced by phytoextraction. Contaminants, particularly metals, are transferred from the soil to
the plants, which can be harvested and disposed of in a landfill. Typically the volume of plant
material requiring disposal is much less than the original quantity of contaminated soil. Moreover,
with appropriate monitoring and maintenance, the toxicity, mobility, and volume reduction

processes would be irreversible.

Short-term Effectiveness

The phytoremediation operation would be sufficiently removed from the public to reduce health
and safety concerns associated with soil remediation. Workers would be exposed to increased
particulate emissions during planting and grading activities 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 that specifies PPE, respiratory

protection, etc.
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Implementability

Phytoremediation is technically and administratively feasible at SWMU 42/A0C 505. Areas to
be remediated are readily accessible. Contaminants are generally in the top 1 to 3 feet of soil,
which contributes to phytoremedial success. Overall, this alternative is easy to install, maintain,
and monitor. Only landscaping equipment would be required to implement this technology.
Confirmatory sampling would be required to monitor its performance of the process. No future
remedial actions would be required after this alternative is completed. Institutional controls would

be required to ensure that contaminant-extracting species remain in place.

Specific methods for application to contaminated sites have not been standardized, but general
principles have been established. The general steps followed in the design and implementation of

a phytoremediation project for any of the techniques include:

Site characterization, including determination of soil and water chemistry/conditions,

climate, and contaminant distributions.

. Treatability studies to determine rates of remediation and appropriate plant species, density
of planting, location, etc. Agricultural analyses and principles are required to complete

the treatability study.

. Preliminary field testing at the site to monitor results and refine design parameters.
L Full-scale remediation
. Disposal of resulting plant material.
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Phytoremediation would probably take years to satisfy remedial objectives. Table 5.2 summarizes

its advantages and limitations.

Cost

Costs associated with phytoremediation are presented in Table 5.3. Although current cost
estimates for phytoremediation vary widely, the total cost for phytoremediation at
SWMU42/A0C 505 is estimated to be $698,300, including annual O&M and monitoring costs of
$31,220.

5.2.4 Alternative 4: Excavation to Zone A Residential Background Inorganic Site Risk with
Offsite Disposal ,
ol DL

SWMU 42/A0C 505 soil in which contaminants exceed calculatedybackground reference

concentrations would be excavated down to 1 foot below ground surface (bgs) and disposed of in

an offsite landfill ~To achieve calculated background conditions for SWMU 42/A0C 505 COCs,

approximately 900 yd® \¢)f soil would require removal/disposal. Sample points and their associated

areas requiring removal are listed in Table 5.4. _ R A . e
L -,\NW w\ l\s\lﬁ 6" { }%m‘a e W%Mwmw&&m gWLe W lt[) 7.

Excavated soil would be placed in discrete stockpiles for TCLP sampling and analysis. Based on

the sampling results, the stockpiles would be designated as either hazardous or nonhazardous and

disposed of accordingly. It is anticipated that all of the excavated soil would be nonhazardous.

~

After the contaminated soil is removed, clean backfill would be placed in the excavated areas and g
{

graded. Excavation locations are shown on Figure 5.1.
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Table 5.2
Phytoremediation Advantages and Limitations
(Miller, 1996 and Chappell, 1997)

Limitations

Passive treatment with minimal associated O&M

Organic pollutants may be degraded to carbon dioxide
and water, removing, as opposed to transferring,
environmental toxicity.

High concentration of hazardous materials can be
toxic to plants

Climatic and agricultural conditions may influence
growth rate and indirectly influence treatment system
effectiveness

Overall costs can be 10% to 20% of traditional ex situ

system:

Only effective for moderately hydrophobic

contaminants

Significant public acceptance

Contaminants may be mobilized into the groundwater
(for soil applications)

Secondary wastes are not generated
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Table 5.3
Phytoremediation Costs
Action _ Quantity Cost per Unit Total Cost

Mobilization/demobilization LS

Soil cover and amendments 4 acres $7,500 $30,000

Engineering/oversight LS 20% $37,000

Subtotal $268,300

e — —

erations and Maintenance Costs

Pruning 4 acres $1,000/acre

Inspection LS $2,000 $2,000
Subtotal $18,000
Present Value at 6% discount rate over 30 years $248§000

Phytoremediation Long-term Monitoring Annual Program

12 samples per year $200/sample $2,400

LS 20% cost

Subtotal $13,220
Present value subtotal at 6% for 30 years $182,000
Total $698,300

Notes:

Cost estimates developed from Miller, 1996 and Chappell, 1997.

LS — lump sum
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Table 5.4 _ . OVQ . &/,w&*
s

Excavation to Zone A Residential Background
Inorganic Site Risk with Offsite Disposal U
Sample Points Requiring Removal L

Sample Point Estimated Associated Area (ft})* Contaminants®

0425B017 Arsenic, BEQs

04258014 3,899 Arsenic, BEQs

0428B016 Arsenic, BEQs

505SB007 795 Arsenic, BEQs

Notes:

a — Associated areas developed using Thiessen polygons.

b — BEQ concentration greater than its calculated background concentration, 590 ug/kg or arsenic
concentrations greater than its calculated background concentration, 9.44 mg/kg.

5.2.4.1 Excavation to Zone A Residential Background Inorganic Site Risk with Offsite
Disposal: Primary Criteria
Protection of Human Health and the Environment JRL AN

Excavation and offsite disposal protects human and the environment by removing

contaminated soil posing a risk above calculated background levels. This alternative would reduce

risk to human health and the environment due to dermal and gastromtestmal contact to levels

comparable to the risk associated WJ.Ih background COC levels. Not i‘W{ oot Doee

TCQ k> beccls &
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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 remedial objectives.

Attainment of Cleanup Standards

Excavation would attain media cleanup standards as established by the project team. In the
interim, cleanup levels are assumed to be the calculated background concentrations for each COC.
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.
A
J

This alternative would provide effective source control by eliminating contaminated media' that

%

Source Control \J

contributes the most to site risk.

Compliance with Applicable Waste Management Standards

Excavation and offsite disposal meets chemical-specific regulations for the associated site-wide
remedial objectives protective of future residents. 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 regulations. Land
disposal restrictions would be triggered if the contaminated soil were determined to be a hazardous
waste. Although it is anticipated that excavated soil would be nonhazardous, it would be analyzed

by TCLP for verification. No location-specific regulations would be triggered by this alternative.
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5.2.4.2 Excavation to Zone A Residential Background Inorganic Site Risk with Offsite
Disposal: Secondary Criteria

. g ey . ‘ LUZJLF(?LW
Long-term Reliability and Effectiven

This aiternative would elintinate the quantity of soil in which contaminant concentrations exceed

calculatedsackground concentrations. Mﬁﬁm%memmu -
i ) A i \ i
,f_ou%inhg the completion of this remedial alternative.- b /LV)L prtbey e 6(& /Cg‘/ vt
Swesilitduns e ,
LVLM‘I Q/\,{N M\,\AJ&[L {"Lﬂ '
Removal to a landfill is an established and reliable option because onsite risks are eliminated.
However, since the excavated soil would be transferred to a landfill, the waste would not be

destroyed.

f/ U 6’& )
Reduction in Waste Toxicity, Mobility, or Volume ' . 6
Excavation would eliminate the source area and contaminants in it that exceed remedial objectives: 7 )
This alternative includes the removal of the most contaminated soil from the site and disposal in [;’L "{\ﬂ

e
a secure Subtitle C or D landfill (based on TCLP waste analysis). Because the source would no Lf’m :
longer remain onsite after this technology is employed, excavation is considered to be irreversible. /\Q |
Although the waste’s overall mobility, toxicity, and volume would not be reduced with this

alternative, it would eliminate access to contaminants by future site residents.

Short-term Effectiveness

The excavation operation would be sufficiently removed from the public to reduce healtth and
safety concerns associated with soil removal. Excavation workers would be exposed to increased
particulate emissions and might also have more dermal contact with low concentrations of
hazardous constituents. However, worker risks could be reduced by implementing dust
control technologies and a site-specific health and safety plan that specifies PPE, respiratory
protection, etc. It is anticipated that remedial objectives can be achieved within one month.

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

Excavation with offsite disposal is technically and administratively feasible at
SWMU 42/A0C 505. Removal and offsite disposal are common remedial alternatives that have
been applied at previous sites. The only potential technical problems that might slow removal
activities are materials handling and disposal (standby time between confirmatory sampling and
disposal), and working around the existing railroad tracks. The soil volumes are moderate

(approximately 900 yd’) and removal activities are anticipated to be easily ‘implemented in most

areas. Spific are ¢ excavated are readily accessible, while others may require working

around the railroad tracks. ) No future remedial actjons would be required after thiﬁ alternative is
: SO060 N\

:" ] y 1! L; & !
. ' (- ’i ’5(’ o )‘

Excavation with offsite c;rposal would not require any extraordinary ser}ieeé ot materials. The

Bee’s Ferry Road Landfill is a Class D facility in Charleston,-Seuth Carolina, that has accepted

compiet —

/
nonhazardous soil frory" interim removal actions on the base. The Safety-Kleen (Pinewood) Inc.

Landfill is a Class C /facﬂtty in Pinewood, South Carolina, that would accept hazarpous waste.

Cost
Costs associated with excavation and offsite disposal are presented in Table ‘5:/5‘. The total cost
for excavatign and disposal to the nonhazardous, Subtitle D landt'}l)-'@ould be $103,600.
Alternatively, the total cost for excavation and disposal to the hazg;ddugz Subtitle C landfill would
. If the excavated soil is distributed between theﬁéi;ilazardous and hazardous landfiils

based on/TCLP characterization, the actual total cost would fall between these two extremes. No

_‘ CM

\ QU}QO L
\\k - jﬁ/ (. J((LJ A \1.7
el 5-26
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Table 5.5
Excavation to Zone A Residential Background
Inorganic Site Risk with Offsite Disposal Costs

Action Quanti!_! Cost per Unit Total Cost

Removal Action

Confirmation/TCLP samples 30 samples $100/sample $3,000

Soil disposal

Contingency/miscellaneous LS 25% cost $11,900

Subtotal $69,100
Total (Subtitle D) $103,600

Soil disposal 1,350 tons $225/ton $304,000

Contingency/miscellaneous LS 25% cost $77,800
Subtotal $451,200
Total (Subtitle C) . $485,700
—
Note:
LS — lumpsum
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5.2.5 Alternative 5: Excavation of Areas Exceeding Zone A Background Concentrations
with Offsite Disposal

Soil in which arsenic and BEQ concentrations exceed calculated background reference
concentrations would be excavated to 1 foot bgs and disposed of in an offsite landfill. To achieve
calculated background conditions for SWMU 42/A0C 505 COCs, approximately 2,300 yd® of soil
would be removed and disposed of. Sample points to be removed, estimated areas, and COCs for

each point are listed in Table 5.6.

.Since contaminated soil would be addressed on a pomt—rlsk basis, more soil would requlre\*
excavation and disposal (2,300 yd® vs 900 yd®) than the site risk remedial scenario presented in
Section 5.2.4 (Alternative 4). Excavated soil would be placed in discrete stockpiles for
TCLP sampling and analysis. Based on the sampling results, the stockpiles would be designated
\\ .as either hazardous or nonhazardous and disposed of accordingly. It is anncxpa;dAhat all of the

CXCMJM be nonhazardous,

After the cont/a[ininatcd soil is removed, clean backfill would be placed in the excavated areas and

graded. Altgrnative 5 proposed excavation locations are shown in Figure 5.2.

5.2.5.1 Excavation of Areas Exceeding Zone A Background Concentrations with Offsite
/Disposal: Primary Criteria

Protectjion of Human Health and the Environment

Excav:#tion with offsite disposal protects human health and the environment by removing

coutanﬁnated soil in which risk exceeds calculated background levels, This alternative would

elimindte 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 bé controlled using common engineering techniques and appropriate PPE. This alternative

would cémply with applicable waste management standards and remedial ob ectives. Figure 5.2

shows the\groposed excavation areas. +( l O(J AN (& s (L&M
-9

N L (Q QQQ‘]"C(,L/‘ [u
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S T qu MMM eyt S

5-28 P e



Ny v

SWMU 42

™ \\.STOREGE.

/ /Zhuj§ﬁ??ﬁ

& — SOIL BORING WITH
GROUNDWATER MONITORING WELL
F==1— GRASS [=3- MARSH
CONCRETE AREA
— GRAVEL

— PROPOSED EXCAVATION LOCATIONS

125
FEET

; ZONE A

RCRA CMS REPORT
CHARLESTON NAVAL
7 COMPLEX
CHARLESTON, S.C.

FIGURE 5.2
SWMU 42 AND AQC 505
ALTERNATIVE 5
PROPOSED EXCAVATION LOCATIONS

" CREEK

DWG DATE: 05/12/99 |DWG NAME: 2901B033




Draft Zone A, SWMU 42/A0C 505 Corrective Measures Study Report

a Charleston Naval Complex
- Section 5. Development and Evaluation of Alternatives
Revision: 0
Table 5.6
Excavation of Areas Exceeding Zone A Background
Concentrations with Offsite Disposal
Sample Points Requiring Removal
Sample Point - Estimated Associated Area (ft)" Contaminants®

5055B002 1,027 Arsenic, BEQs a

04258014 3,899 Arsenic, BEQs ¢

04288016 3,000 Arsenic, BEQs '

5058B008 1,730 Arsenic, BEQs o

504SB006 4249 BEQs

3000 Arsenic, BEQs

5 e .- &

.
% %J}j A r{.{fﬂ' -'{-\))
o -

R
.

3000 Arsenic, BEQs

=

7 \"'“a-ét;.sv S é"}v
e }§
i :'-.J“ ST

3203 Arsenic, BEQs
Notes:
a —  Associated areas developed using Thiessen polygons.
b — BEQ concentration greater than iis calculated background concentration, 590 ug/kg or arsenic

concentrations greater than its calculated background concentration, 9.44 mg/kg.
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Attainment of Cleanup Standards

Excavation would attain media cleanup standards as established by the project team (in the interim,
cleanup levels are assumed to be the calculated background concentrations for each COC).
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 provide effective source control by eliminating contaminated media

exceeding calculated background concentrations for each of the COCs.

Compliance with Applicable Waste Management Standards

Excavation and offsite disposal would meet site-wide remedial objectives protective of future
residents. Onsite excavation activities may require compliance with federal, state, and local air
emissions and storm water control regulations. Transportation offsite would trigger
U.S. Department of Transportation regulations. Land disposal restrictions would be triggered if
the contaminated soil were determined to be a hazardous waste.  Although it is anticipated that
excavated soil would be nonhazardous, it would be analyzed by TCLP for verification. No

location-specific regulations would be triggered by this alternative.

§.2.5.2 Excavation of Areas Exceeding Zone A Background Concentrations with Offsite
Disposal: Secondary Criteria

Long-term Reliability and Effectiveness

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

calculated background concentrations. Removal to a landfill is an established and reliable option

because onsite risks are eliminated. However, since the excavated soil would be transferred to a

landfill, the waste would not be destroyed.
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Reduction of Toxicity, Mobility, or Volume

Excavation would eliminate the source area and contaminants in it that exceed 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 waste analysis). 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. Excavation workers would be exposed to increased
particulate emissions and might also have more dermal contact with hazardous constituents,
However, worker risks could be reduced by implementing dust control technologies and a site-
specific health and safety plan that specifies PPE, respiratory protection, etc. It is anticipated that
remedial objectives could be achieved within one month. Consequently, worker exposure to the

contaminants would be minimal.

Implementability

Excavation with offsite disposal is technically and administratively feasible at
SWMU 42/A0C 505. Removal and offsite disposal are common remedial alternatives that have
been applied at previous sites. The only potential technical problems that might slow removal
activities are 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 2,300 yd®) and removal activities are anticipated to be easily
implemented. Areas to be excavated are readily accessible. No future remedial actions would be

required after this alternative is completed.
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Excavation with offsite disposal would not require any extraordinary services or materials. The
Bee's Ferry Road Landfill in Charleston, South Carolina, is a Class D facility and has accepted
nonhazardous soil from interim removal actions on the base. The Safety-Kleen (Pinewood) Inc.

Landfill is a Subtitle C facility in Pinewood, South Carolina, that would accept hazardous waste.

Cost

Costs associated with excavation and offsite disposal are presented in Table 5.7. The total cost
for excavation and disposal to a nonhazardous, Subtitle D landfill would be $265,300.
Alternatively, the total cost for excavation and disposal to a hazardous, Subtitle C landfill would
be $1,241,200. If the excavated soil is distributed between the nonhazardous and hazardous
landfills based on TCLP characterization, the actual total cost would fall between these

two extremes. No O&M costs are associated with this alternative.

5.3 Development and Evaluation of Groundwater Remedial Alternatives

Development and evaluation of groundwater remedial alternatives was not required during the
CMS. SWMU 42/A0C 505 shallow groundwater is in compliance with MCLs or RBCs and
requires no further action because the source was removed by the DET and because of the results

of additional groundwater sampling during the CMS.

5.4  Comparison of Alternatives

After the alternatives have been fully described and individually assessed against the nine criteria,
each alternative’s performance relative to the evaluation criteria is assessed. The purpose of the
comparative analysis is to identify the advantages and disadvantages of each alternative relative
to one another. This section highlights differences between alternatives as they meet each of the
criteria, especially the secondary criteria since the primary criteria must be met for an alternative
to be considered. The focus should help determine which options are cost-effective and which

remedy uses permanent solutions and treatment to the maximum extent practicable.
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Table 5.7
Excavation of Areas Exceeding Zone A Background
Concentrations with Offsite Disposal Costs

Action _Quantity Cost per Unit  Total Cost

Removal Action

Confirmation/TCLP samples 80 samples $100/sample $8,000

Subtotal $88,500
Subtitle D Disposal Facili

Soil disposal 3,450 tons $30/ton $103,500

Contingency/miscellaneous LS 25% cost $30,500

Subtotal $176,800
Total (Subtitle D) $265,300

Soil disposal 3,450 tons $225/ton $776,300

Contingency/miscellaneous LS 25% cost $199,000

Subtotal $1,152,700
Total (Subtitle C) $1,241,200
Note:
LS — lumpsum
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5.4.1 Comparative Analysis of Soil Alternatives

This section comparatively analyzes soil remedial alternatives, examining potential advantages and
disadvantages according to each of the nine criteria. The five soil alternatives evaluated in
Section 5.2 are technically feasible and have been developed and used at other sites. Because
existing site risk is within an acceptable range (1E-06 to 1E-04), the alternatives are generally
protective of human health and the environment. State and community acceptance are determined
in the same manner for each alternative. Primary and secondary criteria are detailed in
Sections 5.4.1.1 and 5.4.1.2.

5.4.1.1 Primary Criteria

Alternatives considered for selection must comply with the primary criteria. These are:

. protection of human health and the environment,

. attainment of cleanup standards,

. source control, and

° compliance with applicable waste management standards.

Protection of Human Health and the Environment

This criterion evaluates the overall degree of protectiveness afforded to human health and the
environment. The overall assessment of protection draws on the assessments conducted under
other evaluation criteria, especially the other three primary criteria.

Alternative 1, no furthet remedial action, Arowdes no additional protection to receptors. The soil

would remain ons}té. Current site risk is ithin the USEPA acceptable residential risk range of

1E-06 to IEM(\\%\D\\/\ R
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Alternative 2, institutional controls, protects receptors by controlling land use. The soil would
remain onsite, but risks to future residents would be reduced by elimination of dermal contact and
ingestion pathways that exist with uncontrolled access. Additionally, current site risk is within

the USEPA acceptable residential risk range of 1E-06 to 1E-04. .— “LL U\Y’Q CfM Q

Lt gl

Alternative 3, phytoremediation, protects human health and the environment by slowly removing,
transforming, or immobilizing contaminants that contribute to site risk. Coupled with institutional
controls, this alternative eliminates dermal contact and ingestion pathways over time.

"Ny 'lM dilka oo

Alternatives 4 and excavation with offsite disposal, protect human and health and the

environment throug removal of affected soil media. Excavation and offsite disposal, coupled
with risk reduction methods that focus removal activities, aim to efficiently reduce site risk and

achieve remedial objectives by maximizing contaminant removal and minimizing soil removal.

Attainment of Cleanup Standards /—

Since current site risk is within the USEPA acceptable residential risk range of 1E-06 to 1E-04
alternative 1 can be considered compliant with remedial objectives. Howe

soil would remain onsite.

Alternative 2 complies with remedial objectives for protection of human health and the
environment because the risk pathway is eliminated by institutional controls. However, the

contaminated soil would remain onsite.

Alternative 3 complies with remedial objectives; however, this technology would require years

to attain cleanup standards.
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Altérnatives 4 and 5 tomply with remedial objectives by removing the affected soil.

alternatives would reAﬁire approximately one month to achieve cleanup standards.

Source Control

Although Alternatives 1 and 2 do not specifically address source comtrol, there are no known
sources of additional contaminants present at SWMU 42/A0C 505and current site risk is within
the USEPA acceptable residential risk range of 1E-06 to 1E-04. Although existing contaminated
soil would remain onsite, sources of additional contamination have been removed. The removal
of chemicals stored in the golf course maintenance building and related contaminant sources in
AOC 505 and the interim response actions performed by the DET have eliminated sources of

contamination.

Alternative 3 would provide effective source control by slowly removing, transforming, or
immobilizing contaminants in the soil that contribute to site risk. Disposal of resulting affected
plant material would eliminate the contaminants from the site.

T v

ives 4 and 5 wo\ﬁ{d browde effective source control by eliminating the most contaminated

Alte
soil. {However, contamingted soil that contributes to acceptable residual site risk equivalent to
background levels would remain onsite. These alternatives would effectively control the source

by elimjnating media in which contaminants exceed remedial objectives.

—
Compliance with Applicable Waste Management Standards

No waste would be managed under Alternatives 1 and 2. Therefore, the waste management

standards do not apply.
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Alternative 3, phytoremediation, might trigger transportation and land disposal restrictions if

contaminated harvested materials require offsite disposal.

Alternatives 4 and 5, excavation with offsite disposal, might require compliance with federal,
state, and local air emissions and storm water control regulations. Transportation and land
disposal restrictions would be triggered by disposal of contaminated soil offsite. Due to relatively
low-level contamination, it is anticipated that excavated soil is nonhazardous. However, it would

be verified by TCLP analysis to determine proper disposal options.

5.4.1.2 Secondary Criteria
The criteria that distinguish the soil alternatives are the secondary criteria since the primary

criteria must be met for an alternative to be considered. The secondary criteria are:

. long-term reliability and effectiveness,

. reduction of mobility, toxicity, and volume,
] short-term effectiveness,

. implementability, and

. cost.

Long-term Reliability and Effectiveness
Alternatives 1 and 2 lack treatment actions that would require reliability and effectiveness.

Institutional controls are limited to the ability to control access to contaminated soil.
Alternative 3 is limited to research and minimal field testing. However, only institutional controls

would be required to prevent exposure to human and environmental receptors during the

application of phytoremediation.
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Alternafives 4 and 5, e‘cavatxon with offsite disposal, would reduce the quantity of soil in which
contamiant concentrafions exceed site-wide risk reduction remedial objectives. As such,

backgrourd resiWsk would remain following the completion of these remedial alternatives.

Reduction in Waste Toxicity, Mobility, or Volume
Alternatives 1 and 2 do not reduce contaminant toxicity, mobility, or volume. The volume and
concentration of contaminants in the soil would remain unchanged, but current site risk is within

the USEPA acceptable residential risk range of 1E-06 to 1E04-~LX&

Alternative 3 effectively reduces toxicity, mobility, and volume by slowly removing, transforming,
or immobilizing contaminants in the soil that contribute to site risk. With appropriate monitoring
and maintenance, these processes would be irreversible.

TN o) alky,

Alternafives 4 and 5, € cavatlon with offsite disposal, eliminate the contaminants that affect site

remedia] objectives. owever, since the contaminated soil would be transferred to another
location (Subtitle C or I

be reduced

landfill), the waste’s overall toxicity, mobility, and volume would not

alternatives.

Short-term Effectiveness

No short-term effects are associated with Alternatives 1 and 2.

Alternatives 3, 4, and 5 include exposure to workers, which can be effectively controlled using
engineering controls and appropriate PPE during planting, grading, or excavating activities. The
remedial time frame for Alternative 3 is relatively long since it relies on biological and assimilative
processes. However, worker exposure during O&M activities would be minimal. The remedial

time frames for Alternatives 4 and 5 are relatively short (likely less than one month).
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Implementability
All five alternatives can be implemented at Combined SWMU 42/A0C 505 and are technically
and administratively feasible.

Cost

Capital (indirect and direct), O&M, and net present worth for the five alternatives are presented
in Table 5.8. Alternatives range in cost from none for no further remedial action to $1,241,200
for excavation of areas exceeding Zone A background concentrations with offsite disposal at a
Subtitle C landfill.

5.4.2 Comparative Analysis of Groundwater Alternatives

There are no groundwater remedial alternatives to compare.

5.5 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. Primary and

secondary criteria scoring methodologies are presented as:

Primary Criteria Secondary Criteria
0 — criteria not met 2 — criteria met 0 — poor 2 — average

1 — criteria may be met 3 — criteria exceeded 1 — below average 3 — above average
The scores can be multiplied by a weighting factor to emphasize their importance. At this time,

the primary criteria have been weighted more heavily than the secondary criteria. A comment is

included to justify each score and summarize the comparative analysis discussed in Section 5.3.
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Finally, the scores for each criteria are summed to develop an overall score for each alternative,
which is used to rank the five remedial alternatives and provide a tool for selecting the final site

remedy. The results are summarized in Tables 5.9 through 5.13.

The recommended final site remedy is discussed in Section 6.

Table 5.8
Soil Alternatives Cost Comparison

Capital Costs Annual O&M Net Present Worth

Alternative

2 Institutional Controls $50,000 $10,000 (every five $74,000
ycars)

4a  Excavation to Zone A $103,600 none $103,600
Residential Background
Inorganic Site Risk with
offsite disposal (Subtitle D)

5a  Excavation of Areas $265,300 none $265,300

Exceeding Zone A
Background Concentrations
with Offsite Disposal
(Subtitle D)
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Table 5.9
Summary of Evaluation of Soil Alternative: No Further Remedial Action (>
Weighting lj Score x
Evaluation Criteria Factor' Comments Score’ WF

Primary Criteria ' K

Attainment of 2 Existing site residentia] risk is withti the USEPA / 0 4
cleanup standards acceptable range of 1E.06 to 1E-04.

Compliance with 2 No waste is managed under this alternative: 2 4
applicable waste Therefore, the waste management standards do

management not apply.

standards

Reduction in waste 1 Does not reduce toxiti ility—or voluie of 1 1
toxicity, mobility, waste, but-site-rigkT SEPA &
and volume entable-ras (

Implementability 1 Technically and administratively feasible. Most 3 3
rapid alternative to implement

Ranking Score 27
Notes:
PW — present worth
1 — Weighting factor assigned by project team consensus.
2 — Primary criteria-specific evaluation score: 0 — criteria not met; I — criteria may be met; 2 — criteria met;

3 — criteria exceeded
Secondary criteria-specific evaluation score: 0 — poor; 1 — below average; 2 — average; 3 — above average
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Table 5.10 &
Summary of Evaluation of Soil Alternative: Institutional Controls
Weighting g Score x
Evaluation Criteria Factor' Comments " Score? WF

Primary Criteria

Attainment of Existing site rgsidential risk is within .;
cleanup standards acceptable range of 1E-06 to 1E—045

Compliance with 2 No waste is managed under this alternative. 2 4
applicable waste Therefore, the waste management standards d

management not apply.

standards

Second Criteria

Reduction in waste 1
toxicity, mobility,
and volume

Implementability Technically and admimistraiively feasible. 3 3

Ranking Score 26
Notes:
PW — present worth
1 — Weighting factor assigned by project team consensus.
2 —  Primary criteria-specific evaluation score: 0 — criteria not met; 1 — criteria may be met; 2 — criteria met;

3 - criteria exceeded
Secondary criteria-specific evaluation score: 0 — poor; 1 — below average; 2 — average; 3 — above average
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Table 5.11
Summary of Evaluation of Soil Alternative: Phytoremediation
Weighting Score x
Evaluation Criteria Factor' Comments =S‘:(:0re2 WF

Primary Criteria

Attainment of media 2 Complies with remedial objectives. Requires 2 4
cleanup standards relatively lengthy treatment period.

Compliance with 2 Meets remedial objectives. Transportation and 2 4

applicable waste land disposal restrictions might be triggered if
management contaminated harvested materials require offsite
standards disposal.

———

Secondary Criteria

Reduction in waste 1 Effective reduction of toxicity, mobility, and 2 2
toxicity, mobility, volume. With appropriate monitoring and
and volume maintenance, process should be irreversible.

Implementability 1 Technically and administratively feasible. The 1 1
slowest alternative to implement.

Ranking Score 22

Notes:
PW — present worth
1 — Weighting factor assigned by project team consensus

— Primary criteria-specific evaluation score: O — criteria not met; 1 — criteria may be met; 2 = criteria met;
3 — criteria exceeded

Secondary criteria-specific evaluation score: 0 — poor; 1 — below average; 2 — average; 3 — above average
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Table 5.12
Summary of Evaluation of Soil Alternative:
Excavation to Zone A Residential Background
Inorganic Site Risk with Offsite Disposal
Weighting Score x
Evaluation Criteria Factor! Comments Score’ WF

Primary Criteria

/
Aftainment of 2 Complies with risk reduction remedial objectives. /0 -6
¢leanup standards

Compliance with 2 Meets remedial objectives. Remedial activities 2 4
applicable waste must comply with air emissions and storm water
management regulations, and transportation and land disposal

standards restrictions.

e ————__—————

Secondary Criteria

Reduction in waste 1 Eliminates soil that exceeds site risk remedial 1 1
toxicity, mobility, objectives. However, overall toxicity, mobility,
and volume or volume would not be reduced.

Implementability | Technically and administratively feasible. Would 2 2
require 900 yd® clean fill.

Ranking Score

Notes:

PW — present worth

1 — Weighting factor assigned by project team consensus.

2 — Primary criteria-specific evaluation score: 0 — criteria not met; 1 — criteria may be met; Z

3 — criteria exceeded
Secondary criteria-specific evaluation score: 0 — poor; 1 — below average; 2 — average; 3 — above
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Table 5.13
Summary of Evaluation of Soil Alternative:
Excavation of Areas Exceeding Zone A Background
Concentrations with Offsite Disposal
Weighting Score x
Evaluation Criteria Factor! - Comments Score? WF

Primary Criteria

Attainment of 2 Complies with risk reduction remedial objectives. 3 6
cleanup standards

Compliance with 2 Meets remedial objectives. Remedial activities 2 4
applicable waste must comply with air emissions and storm water

management regulations, and transportation and land disposal

standards restrictions.

Secon Criteria

Reduction in waste 1 Eliminates soil that exceeds site risk remedial 1 1
toxicity, mobility, objectives. However, overall toxicity, mobility,
and volume or volume would not be reduced.

[mplementability 1 Technically and administratively feasible. Would 2 2
require 2,300 yd® clean fill.

Ranking Score 29 to 30
Notes:
PW — present worth
1 — Weighting factor assigned by project team consensus
2 — Primary criteria-specific evaluation score: (0 — criteria not met; 1 — criteria may be met; 2 — criteria met;

3 — criteria exceeded
Secondary criteria-specific evaluation score: 0 — poor; 1 — below average; 2 — average; 3 — above average
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6.0 RECOMMENDATIONS
Recommendations for the soil and groundwater remedial alternatives are outlined here. Selection
of the final alternatives was based on primary and secondary criteria evaluation, remedial

alternative comparative analysis, and professional judgment. L{ /Z
\ 9} L )f VM}«K

in the previous sections, Alternative 5, Excavation to

6.1  Soil Remedial Alternative

Based on the rationale and
Zone A Residential Backgtound Inorg 2: Site Risk with Offsite Disposal, is the recommended
remedial alternative for S AQOC 505. This alternative was selected for several key

reasons:

It achieved the ﬂig\hest score on the Project Team Evaluation Table.

,\‘

. Residual residential sxbe\ risk would be 2.5E-05, Wthh 1s equivalent to inorganic
)ﬂ' (o \\ u)» At ¢
background site risk. \)_X\\b* ‘6\, G BT A
.
. It would be the least expenswe\{ctzve alternative for managing nonhazardous soil
(3$103,600).
AN

hN

. It would be the most rapid acrive remedial Native — least site impact.

» No O&M would be required — no remaining liabil\itx‘&\once initial remedial activities are

completed.

. It protects human health and the environment overall.

\&‘L ‘3 @?Lp,
6-1 C‘-y/
(Lg,’“
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. No institutional controls and encumbrances on the property would be required because

impacted media exceeding site background risk would be removed from the site.
. It allows for unrestricted feuse and redevelopment of the site.
6.2  Groundwater Remedial Alternative

Based on the rationale and decision factors in the previous sections, SWMU 42/A0C 505

groundwater does not require remedial action. Therefore, no recommendation is being presented.
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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 EPA’s guidance on RCRA CMS. This PIP reflects and summarizes information prepared and
presenfed 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 involvernent 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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. 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

selected) the following activities are required:

. 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 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 preferred 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.
U 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 environméntal 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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9.0 SIGNATORY REQUIREMENT

Condition I.LE. of the Hazardous and Solid Waste Amendments (HSWA) portion of the
RCRA Part B Permit (EPA SCO 170 022 560) states: All applications, reports, or information
submitted to the Regional Adniinistrator shall be signed and certified in accordance with
Section 40 CFR 270.11. The certification reads as follows:

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

including the possibility of fines and imprisonment for knowing violations.

Date

Henry N. Sheppard II, P.E.
Caretaker Site Office, Charleston
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