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Dodds, David P

From: Dodds, David P

Sent: Monday, June 28, 1999 11:54 AM

To: Larry (E-mail); Thaverkost (E-mail)

Cc: Hunt, M A (Tony)

Subject: Zone H, SWMU 14 CMS Report comments
General:

1} Where you state a risk calculation for a site or point, you need to either present the calculation{in an appendix?),
reference the RF| section where it can be found, etc. We should expect DHEC to duplicate these calculations so they
should be able to find the equations and default values we used.

2) Any data not in the RF! should be presented in detail. We should state what additional sampling was taken and
present the data in full, data sheets, chain of custody, and validation reports. All supporting information for the data that
was required for the RFI should be presented in the CMS if that is the first time anyone will see it. Otherwise, we will not
have this supporting information in the record.

3) When an IM has been done, as it has with this site, the risk assessment should be redone and presented in the CMS
report and that should be the basis for alternative evaluation.

Comments:

1) Page 1-1. Please identify in parenthesis what Combine SWMU 14 is the first time you slate it as opposed to waiting
unti! section 2.

2) page 2-3. After the RFI discussion please identify any post-cms sampling and any sample locations which were
"removed" as a result of the IM. This is a good location to present any additional post-RFI data collected and reference
supporting information. Also, make a statement indicating whether "removal“/addition of these samples changes the risk
assessment performed in the RF| and if so, how?

3} Page 2-4. SWMU 14 discussion. Please reference the supporling information which jusiifies Lead being added as a
CcocC.

4) Page 2-8. AQOC 670 and 684 paragraph. This seems to be the place to discuss the elimination of beryllium. Also,
you need to explain, provide supporting information as to why Lead was added.

5) Page 2-17. Please make sure that this section takes into account all points removed by IM and added by CMS
sampling. The text of this section does not discuss risk numbers but the figures show point risks. It would seem
appropriate to discuss 95% UCL site wide risk in this section as the basis for selecting the No Further Action. Based on
informal discussions with DHEC it appears that they will request/require us to cleanup or justify no-action for any site in
the risk range. Therefore, we should be laying the ground now for showing that there is only minimal risk above
background presented by certain compounds at sites where that is the case. This may be used for reducing the number
of COCs we need to address. For example, if the site -wide Arsenic LUCL for Combined SWMU 14 is below background,
it should be eliminated from further consideration in the CMS. So, | recommend presenting 95 % UCL in this section and
looking at UCLs as Combined UCLs not per AOC or SWMU within the Combined 14.

6) Page 2-20. Aroclor 1260. | suggest that when we talk about exceedences of the PCB we add the statement.
"However, none of the sample locations exceeded the preliminary remediation goal (40 CFR 761.120)." We might as
well start covering this to acknowledge that we would not cleanup concentrations less than that for PCBs. Please include
the Combined SWMU 14 95% UCL for all compounds.

7) Page 2-25, Corrective Measures Investigation. | suggest that you add a statement in this paragraph that the DET is
completing an ISM to remove Lead shot "hot spots” and the berm and reference a schedule and the workplan title/date.
This is so that the reader immediately sees the solution to this problem instead of waiting until later in the document.
Also, please include ali data support information here or in an appendix.

8) Page 2-32. The paragraph on well sampling is not clear as to which wells correspond to which samples. We should
acknowledge here that the first round of Well NBCH014006 had exceedences of MCLs and RBCs for Vinyl Chloride but
that the next round of sampling was non detect for these. We should really consider another VOC round here in that
well. A bigger deal should be made that follow-up rounds were non-detect for VOCs. Also, additional data support
information should be provided and referenced.

9} Page 2-33. Second paragraph. | suggest that you use the words "would not be expected" instead of "can not be
predicted”. You can add The Navy's opinion is.." if you wish.

10) Page 2-34. Second paragraph. | suggest that on the last line you change may to "was thought to have" because we
should know by know whether the DANC containers did or did not impact the media. Please make sure you reference
the specific DET report discussing the DANC removal. In the Third full paragraph | suggest you add "as stated above,
confirmation sampling has demonstrated that all residuals in soil have since been removed from the site."” after the third
sentence. | am assuming that this is the case. If the DET did not pump-out the hole prior to backfill or take another
action that would eliminate these detected compounds in ground water we may very well be open to criticism. | suggest
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the forth sentence be revised to read "Furthermore, groundwater samples from wells within the former burial location
collected during the CMS..."

11} Page 2-37. Please refer to the specific DET Workplan for this action. The W/P was passed out at the June 99 PT
mtg. Alsg, indicate in the paragraph that all lead above 400 ppm will be removed.

12) Page 3-1 Arsenic discussion. Based on recent discussions w/ DHEC they will want to know when the "release”
occurred to make a judgment whether it is likely it will migrate to groundwater. Use best information/judgment to state
when a release is likely to have occurred. Something like, "Operations on the site which are likely to be the source of an
arsenic release occurred on the site from approximately 19xx to 19xx." Perhaps section 3.1 is where we should make
our case that Combined SWMU 14 Site Wide UCLs, not per AOC/SWMU are less than referencefscreening leveis and
eliminate them. To do this we need to give the 95% UCL numbers, not just state it is less than the reference as we did
for Thallium. Again, if we are going to use the argument that groundwater has not been impacted "in all this time" we
need to be prepared to state how long it has been.

13) Page 3-3. For PCBs please add the statement that they are below preliminary cleanup goals. The last paragraph on
this page covers "antimony contamination”. Should we refer to "detections” vs. "contamination". Also, is it likely that
there is an antimony plume? | am assuming we are looking at low flow sampling to address groundwater. This last bullet
does not take away any of my concern for Thallium. Instead, it causes me to wonder where I'm going to see antimony
addressed. [ suggest deleting this last bullet on page 3-3, second of three.

14) Page 3-4, Section 3.2. Again, | suggest getting another round of VOC data from well 006.

15) Page 3-§. | like the reduction of risk presentation, but isn't reduction of hazard as relevant?

16) Table 3-1. [ suggest inserting the background risk levels as you did on the figure for presentation. It has a strong
impact.

17) Table 3-2. Please Bold or other indication of the proposed RGOs s0 we can let the PT know what we want to use.
18) Section 4. At the end of Section 4 please add a summary table presenting the alternatives which passed the
screening process.

19) Section 5. Throughout section 5 HQ should be considered when determining acceptance of risk and atlainment of
cleanup goals. Forinstance | don't agree that Alternative 1 is acceptable because it presents un acceplable exposure
based on Hazard.

20) Page 5-18, Section 5.2.3. Shouldn't Landfarming be screened out in section 4 because it is not effective for
inorganics? At least this weakness should be acknowledged throughout section 5.2.3. | see where inorganics are
"immobilized”. We would need to show that this occurred and that the situation would remain constant in perpetuity, |
suppose, for this to be an effective remedy for inorganics. | am skeptical. | do not suggest any changes except that HQ
discussions be included.

21) Figure 5.2. What is the difference between Excavation Areas and Areas Requiring Excavation?

22) Page 5-44. Attainment of Cleanup Goals. Based on my understanding of HQ at the site Alt. 1 would not be
acceptable.

23) Table 5-10a. | would give Alt. 1 a } for Protection since HQ is exceeded and state that in the Comment section. In 5-
10b, 1 would give Alt.2 a 1 for attainment since it is questionable whether the cleanup objectives would be met. In 5-10c,
| would give Landfarming a 1 for Attainment since it is questionable whether the inorganic levels would be demonstrated.
Also, at the end of this section | suggest adding a summary table with the final scores bolding the proposed alternative.
24) | question how Alt. 1 can be proposed when the HQ is exceeded. But we will need to demonstrate clearly that there
is not significant risk above background or this will never fly. | suggest emphasis on risk above background, an a per
compound basis if necessary. Aiso, section 5 seems 1o emphasize the score as being the criteria but Alt. has the lowest?
Some clarification will be needed.

Feel free to call to discuss any of these. Thanks, David
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Zone H Combined SWMU 14 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 mitigate hazards and threa human health and the environment

from soil and groundwater contamination at Cogfnbined SWMU at the Charleston Naval

Complex (CNC) Charleston, South Carolina. ?

The CMS is being performed under the Resource Conservation and Recovery Act of 1976
(RCRA), based on findings reported in the Zone H RCRA Facility Investigation Report,
NAVBASE Charleston, North Charleston, South Carolina (EnSafe, 1998). As required by RCRA,
the CNC Restoration Advisory Board (RAB) provides a focus for community input to the remedial
decision making process. The RAB, which regularly holds open public meetings, consists of
community members, regulators, 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 1954).

-1



Zone H Combined SWMU 14 Corrective Measures Study Report

Charleston Naval Complex
Section 1 — Introduction
Revision: 0

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

project.

Section 2, Site Description: This section presents Combined SWMU 14°s history and
background and the results of previous investigations, including the RCRA Facility
Investigation (RFI), baseline risk assessment (BRA), interim stabilization measures (ISM)
performed by the Navy Environmental Detachment (DET), and supplemental CMS

sampling.

Section 3, Remedial Objectives: 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 technoiogies 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.

1-2
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Revision: 0

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

Combined SWMU 14 encompasses SWMUSs 14 and 15, and AOCs 670 and 684 as shown on
Figure 2-1. SWMU 14 is an abéndoned chemical disposal areca where miscellaneous chemicals,
warfare decontaminating agents, and possibly industrial wastes are reported to have been buried.
SWMU 15 is the site of a former propane-fired incinerator reported to have been used to destroy
classified documents. Only the concrete slab and concrete propane tank saddles remain. AQC 670
is a former outdoor trap and skeet range in use from approximately 1960 until the late 1970s. Lead
shot and clay targets were not recovered during its operation. AQOC 684 is a former outdoor pistol
range that operated from the early 1960s until 1981. Firearms were discharged into a soil berm;
spent ammunition was not recovered. The discussion of nature and extent of contamination in the

RFI included all samples collected in the Combined SWMU 14 area prior to ISM and the CMS.

Current and Future Use
The Combined SWMU 14 site is not currently used by etther federal or nonfederal tenants,
According to the Charleston Naval Complex Redevelopment Authority, this area may be used for

industrial or recreational purposes in the future.

2.2 Sampling Results

2.2.1 Soil Sampling and Analysis

Geophysical and Soil-Gas Survey

A 1992 geophysical and soil-gas survey (E/A&H, 1994) investigated the presence of buried
containers and/or contaminant plumes in the Combined SWMU 14 area. Geophysical and soil-gas
samples were collected ona 100-by-100-foot grid, with some additional samples taken to detail plan-

view anomalies. Geophysical anomalies identified during the geophysical survey were used

2-1
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as a basis for subsequent RFI and ISM sampling. Most of the soil-gas stations returned below-
detection concentrations for individual analytes and total volatiles. As such, the soil-gas data

suggest that the contaminants in the soil itself were not significant; several explanations were

provided:

. Spills may have never occurred.

. Substances not analyzed for were spilled.

. Contamination is deeper than the soil gas sampling.
. Contaminants had migrated or diffused.

. Contaminants are bound up in silty, clayey soils.

The geophysical and soil-gas investigation report was included in Appendix E of the Final RFI

Report for Zone H.

RCRA Facility Investigation

Soil was sampled during the RFI to identify whether contamination resulted from chemicals and
other waste disposal in the Combined SWMU 14 area and whether residual chemical
contamination resulted from small arms activities nearby. One hundred and thirty-five (72 upper-
interval and 63 lower-interval) soil samples were collected during the first round of soil sampling
near SWMU 14, Most of the contamination detected in RFI soil samples at Combined SWMU 14

was apparently related to the former incinerator (SWMU 15) and the former skeet range

(AOCGJMOLQ/ &%5ww izsﬁl’l‘—ﬂ IZ,L w‘%— _EF L Sampling

L aa
A vever V:J?gtwl-!om pacieaglk (n +the ‘agpendiy.

Identification of Contaminants of Concern in Soil
COCs in the Combined SWMU 14 area were based on the soil sampling results, fate-and-transport

analysis, and risk-based calculations conducted during the RFI,
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SWMU 14 Contaminants of Concern

Six COCs were identified in the samples collected from the SWMU 14 portion of the Combined
SWMU 14 sampling area: 1,2,3-trichloropropane, benzo(a)pyrene equivalents (BEQs), aluminum,
arsenic, beryllium, and vanadiu'm. The primary contributors to surface soil risk were arsenic,
BEQs, and beryllium. The primary hazard contributors were aluminum, arsenic, and vanadium.
However, after the RFI was completed, the residential soil RBC for beryllium changed from
0.15 milligrams per kilogram (mg/kg) to 160 mg/kg (USEPA Region III Risk-Based Concentration
(RBC) Table, 1998) since it is no longer considered a carcinogenic compound except for ambient
air. As a result, beryllium was no longer considered a COC for SWMU 14. Following the
corrective measures investigation@as classified as an additional COC for SWMU 14,

SWMU 14 COC data are summarize l%lble 2-1. MZ /Z

SWMU 15 Contaminants of Concern

Arsenic and BEQs were identified as COCs in the SWMU 15 portion of the Combined SWMU 14
sampling area. The primary contributors to surface soil risk were arsenic and BEQs. The sole
hazard contributor was arsenic. Following the corrective measures investigation (see Section 2.3),
lead was classified as an additional COC for SWMU 15. SWMU 15 COC data are summarized
in Table 2-2.

24
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Table 2-1
Zone H Soil Data for COCs at SWMU 14
Aluminum Arsenic Lead Vanadium 1,2,3-Trichloroprepane BEQs'
Sample Number (mg/kp) (mg/kg) {(mg/kg) (mp/kg) (ug/kg)" {up/kg)
RBC 7,800 0.43 EO_ 55 _91— 87
Surface Soil Background 26,000 15.6 118 73 NA 424
Subsurface Soil 46,200 22.5 68.7 132 NA NA
Background
SSL 560,000 15 400 3,000 0.0051 1,600
_Upper-interval Soil Samples —
014-8-B-001-01 N§* 42 45 W ' 50.¢ 5¢ © ¥t v
014-5-B-002-01 NS 164 1 4.6 W 65.1 - 36 U nui U
014-§-B-003-0% NS He u %3 U 68.6 50 © w21 U
014-8-B-004-01 NS 9 W T1.5 68,6 _ - K ¢ 21 U
014-C-B-004-01 NS 1.9 952 1 558 5,6 U 92.-. i U
014-8-B-005-01 NS 192 I 915.0 65.7 5.0 u 96.0
014-8-B-006-01 NS 168 UJ 808.0 68.8 5.0 U 921 U
014-5-B-007-01 NS 132 U 83.0 62.5 5.0 U 122.7
014-5-B-008-01 NS 162 W 295.0 40.4 91.2 921 U
014-5-B-009-01 NS 13.8 I 164.0 63.1 5.0 U ”1 U
014-5-B-0§3-01 29,600 83 U §56.0 79 NS N§
014-§-B-011-01 14,800 167 1 1349 49.3 NS N§
014-5-B- 10601 24 600 13.6 2 J §1.9 NS 1,4782
0148-W-001-14 NS 03 Ul 167 U 4.2 50 U 921 U
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Table 2-1
Zone H Soil Data for COCs at SWMU 14

Aluminum Arsenic Lead Vanadium 1,2,3-Trichloropropane BEQs"

Sample Number (mg/kg) (mg/kg) (mg/kg) (mg/kg) (yg&g_)" (1g/kg)
Lower-interval Soil Samples -

014-8-B-001-02 NS§ 104 U 18.1 UJ 29.8 uJ 50 U 921 U
(114-5-B-002-02 NS 103 UJ 188 UI 35.0 5.0 U 921 U
014-S-B-003-02 NS 8.2 uJ 26.3 [0} 41.1 5.0 U 921 U
014-5-B-004-02 NS 7.5 ul 170 U 22.9 uJ 5.0 U 921 U
014-5-B-005-02 NS 128 Ul 27.0  U) 46.9 50 U 21 U
014-5-B-005-02 NS 128 W BE W 50.4 50 9 9%t
014-5-B-007-02 NS 136 W - @1 S0 35 U X
014-5-B-008-02 NS B3 W n8 W 64 . 50 U 21 Y
014-5-B-009-02 NS 3w g m 92 S0 U AT

Notes:
(@)

(b
©
(d)

(e)

BEQs are calculated by multiplying the carcinogenic polycyclic aromatic hydrocarbons (cPAH) by their respective toxicity equivalence factors (TEF) and assuming that
nondetect 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, February 5, 1999.

ug/kg = micrograms per kilogram

NS: Not sampled.

Data Qualification:

U —~— Undetected. The analyte was anatyzed but not detected.

J — Estimated value. One or more quality contral (QC) parameters were outside control limits or the value was detected below the laboratory’s quantification limit.

UJ — Undetected and estimated. The analyte was analyzed but not detected and the quantitation limit is estimated because at least one QC parameters was outside
control limits.

Bold concentrations —  Indicates upper-interval soil samples with concentrations exceeding the greater of the following: RBC or surface soil background AND lower-

interval soil samples with concentrations exceeding the greater of the following: subsurface background concentration or SSL.



Zone H Combined SWMU 14 Corrective Measures Study Report
Charleston Naval Complex
Section 2 — Site Description

Revision: 0
Table 2-2
Zone H Soil Data for COCs at SWMU 15
Arsenic Lead BEQs"
Sample ID (mg/kg) (mg/kg) (ug/kg)®
RBC 0.43 400 87
Surface Soil 15.6 118 424
Background
Subsurface Soil 22.5 68.7 NA
Background
SSL 15 400 1,600
Upper-interval Soil Samples
U’lSASA»H«IIOLG} L 52 S ‘213 ¥ ,157‘4
| DRSSPI AR 2 7] II @21 U
COISSBD0R0E ot 158 ';m.s 444 8
 OSS-BOODL: - - s1.4 87 . 1,919.4
CIS-C 0001 548 K 3,137.4
015-§8-B-005-01 NS¢ NS 293.5
015-5-B-006-01 NS NS 447.8
015-8-B-007-0t NS NS 156.0
015-5-B-008-01 NS NS 2.1 U
Lower-interval Soil Samples
015-8-B-01-02 121 236 21 U
015-5-B-002-02 3.4 285 i 9221 U
015-8-B-003-02 123 % 21y
015-§-B-004-02 124 BH 2 98.5 )
015-8-B-008-02 NS ‘NS 2.1 U '
Notes:
(a) BEQs are calculated by multiplying the carcinogenic polycyclic aromatic hydrocarbons (cPAH) by their respective
toxicity equivalence factors (TEF) and assurming that nondetect 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,
February 5, 1999,
(b} ug/kg = micrograms per kilogram
(© NS: Not sampled.
(d) Data Qualification:
U -~ Undetected. The analyte was analyzed but not detected.
J— Estimated value One or more quality control (QC) parameters were outside control limits or the value was
detected below the laboratory’s quantification limit.
(e) Bold concentrations — Indicates upper-interval soil samples with concentrations exceeding the greater of the

following: RBC or surface soil background AND lower-interval soil samples with
concentrations exceeding the pgreater of the following: subsurface background
concentration or SSL.
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T '
AOCs 670 and 684 Contaminants of Concern (
oclor-1254, Aroclor-1260, 3nd BEQs were@é U t
identified as COCs in the AOC 670 and 684 portion of the Comb1 14 sampling area. j
The primary contributors to surface soil risk were arsenic and BEQs. The hazard contributors M 1
were arsenic, antimony, and thallium. Following the corrective measures investigation {(see l’\éf&
. n
Section 2.3), lead classified as an additional COC for AOCs 670 and 684. COC data are C'ﬁl‘u s
summarized in Table 2-3. AOCs 670 and 684 COC data are summarized in Table 2-4.

-7
WLB h Table 2-3

Zone H Soil Data For COCs at AOC 670

Aluminum, antimony, thallium, beryllium, arsenic,

Aroclor- Aroclor-
Antimony  Arsenic Aluminum Lead Thallium 1254 1260 BEQs"
Sample ID (mg/kg) (mg/k: m mg/k mg/k: /kg)® /K,

RBC T 31 043 7,800 400 0.55 320 320 87
Surface Soil NA 15.6 26,000 118 1.1 NA NA 424
Background

Subsurface Soil -\, 22.5 46,200 68.7 13 NA NA NA
Background

SSL 2.7 15 560,000 400 0.35 1,000 1,000 1,600
Upper-interval Soil Samples
FO-SRBH010F  i4 URT,ISS - - WIS 2UH  -2IUY MOV WOY - AU
S0SBOOM0L L6 DR 97 . 1,4000° 942 27U 06U so0 w 3s1z
O-SBO030L NS .. . NS. - NS NS NS U30U S00 W 776
SCBI0R0L 16 B 99U - NS S8 WP 1860 MOV BOY . mia
FDSBO0ADL 74 ©T 1r3 337000 B3 UF 0S5 U M8 U 400 Y j0pdg
670-S-B-005-01 1.6 UJ 15.2 21,700.0 353 ] 0.5 U 500U 500 U 1,590.9
670-S-B-006-01 1.6 U} 13.8 19,100.0 39.6 J 05U 500 U 500 U 92.1 U
670-S-B-007-01 7.8 UJ 8.9 6,150.0 10.1 UJ 0.5 200U 200 U 96.2
670-S-B-008-01 7.7 UJ 9.7 10,800.0 204 ) 05U 500 U 50.0 U 962.5
670-S-B-009-01 9.5 ) 9.1 6,740.0 182 J 05U 500 U 500 U 92,1 U
OSBOI00L 86 UF 104 - A0S0 2683 687 30U 06U @l U
670-5BHII01 6D YR 89 320 77 W 20U WHU 00y w1 U
FDSBOIZDL 1143 BT 9100 SMAF 13U 00U MDY NE
6705BOI30! 72 UR 109 99460 92U 17U 30U 009 21 U
EI0-CBOI30t 1638 83 U NS 2063 19U STV BOY 018
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Table 2-3
Zone H Soil Data For COCs at AOC 670
Aroclor- Aroclor-
Antimony Arsenic Aluminum Lead Thallisan 1254 1260 BEQs"

Sampie ID (mg/kg) _ (mgrkg) (mg/kg) (mg/kp)  (mgkg)  (ug/kg)®  (up/kg) (ug/kg)
670-S-B-014-01 17.27 9?5_*"- 11,200.0 440 J 05 U 200 U 200 U 96.8
670-S-B-015-01 6.6 UJ 8.5 NS 186 J 1.6 UJ 330U 330 U 148.4
670-C-B-015-01 8.4 Ul 10.9 NS 144 ] 2.0 U NS NS NS
670-S-B-016-01 1.9 U 12.1 J 20,200.0 68.8 0.6 U 500 U 50.0 U 258.9
670-S-B-017-01 126 U 8.2 1} 6,630.0 163 U 0.6 U 500 U 50.0 U 96.7
FOSBHIEDT 16 T LT 10060 456, G5 . 00U 06U 964
SOEBAAL. BRY. F0I.. RS s, CUasw mBU L ms b
60.5BOWG . 95 0 SUOUNS L 23 Ur CRg AT LAY Ms UL ml U
FOSBLION 10D AR T SM0S T W20 s Mo C e U | w3
SOSROZO AW BT 108000 W2 05U 200 08U %64
670-3-.3-023-01 167.0 R ‘ 65.0 14,900.0 20,900 1.4 500 U 500 U ’ 921 U
670-5-B-024-01 1.2 U 130 J 20,800.0 63.1 04 U 500 U 500 U 92.1 U
670-S-B-025-01 1.6 W 13.7 W NS 133.0 0.6 UJ NS NS NS
670-S-B-026-01 12.0 ) 12,3 ] NS 1,690 J 0.2 Ul 33.0 UJ 33.0 UJ 762.6
670-S-B-027-01 109 U 83 ) NS 14.0 UJ 02 U 330 U 330U 92.1 U
FOSBOED. N L RS N$ - NS, NS, NS . NS %1 U
0SB40 NS NS NSNS UNS . UNSTT NS 1,528
§0-SBOWLE NS N§ NS NS NS N§ - KNS 2120
SISBOILOL N§ . NH§ N§ NS . NS . R§.. . NS 362
-CBO3-01. 16 U 184 NS %8 GBS U WO 1LY SLIMS
670-5-B-032-01 1.3 Ul 17.2 NS 44 .4 1.5 U 33.0 U 330 U 1,231.1
670-S-B-033-01 NS NS NS NS NS NS NS 92,1 U
670-S-B-034-01 NS NS NS NS NS NS NS 2,136.3
670-S-B-035-01 NS NS NS NS NS NS NS 92.1 U
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Table 2-3
Zone H Soil Data For COCs at AOC 670

Aroclor- Aroclor-
Antimony  Arsenic  Aluminum Lead Thallium 1254 1260 BEQs"

Sample ID (mg/kg) (mg/kg) (mg/kg) (mg/kp) _ (mg/kg) sgglksg" (ug/kp) (ug/kg)

Lower-interval Soil Samples

H70-5-B-00:02 LR TR M2 18,200.0 - 34.8 A %L 0 80.0 U 2.4

U
GOEB00202 20 YR 146 1,006 2043 0SY 60U 60U 921 U
670-8-BD0302  N§ R§ - NS .. N§E-  BOU 600V sl U
S0SBOA2 20 Y 195 0 194000 IS0 F- 06U 08T @AY Wi U
§0-SB00802 21 WP 180 2006 W3T 7Y BT KOYW  my U
670-S-B-006-02 12 U 136 J 20,800.0 16.0 04 U ' 60.0 UJ 60.0 UJ 97.6
670-S-B-007-02 2.1 UJ 294 18,800.0 332 } 07 U 300 U 300U 98.1
670-S-B-008-02 1.9 W) 22,7 15,300.0 36.1 1 0.6 U 60.0 U 60.0 U 98.3
670.5-B-00902 2.0 UJ  20.4 274000 3561 06U 300U 300U 921 U
670-S-B-010-02 2.3 J 19.5 30,100.0 40.8 1 0.7 U 700 U 700 U 92.1 U
FOSBOLIML. 21 7 . 133 BIGE EE Y IV U SOU SO Y 975
SMSBOI42 L9 YR 182 00000 2 09T 08U 6RU Wl U
6705801302 £5 UL 234 91000 W43 .. 0E5U. LU WLV 978
FOSBOUM  1F W 50 37000, 146 . 06U WOU . 00H 981
DSBS 28 UF 192 NS 321 B6UY . BMOU  BOU  s484
670-S-B-016-02 1.8 U 16.2 ] 31,200.0 393 06 U 60.0 U 60.0 U 97.8
670-S-B-017-02 2.1 U 233 ) 30,200.0 46.5 06 U 600 U 600 U 98.4
670-S-B-018-02 19 U 216 ] 24,400.0 38.3 06 U 60.0 U 60.0 U 08.3
670-S-B-019-02 1.8 UJ 16.4 NS 39.8 1.2 U 330U 330 U 921 U
670-S-B-020-02 14 U 20.8 NS 42.0 29 U 330 U 330 U0 137.1
FOSBMIM 22 U 28AT  28I00 413 87U 6D U B0 LY 917
S0SROE0 1S W 4T 193000 310 G6H SO UI s00 UX ¥LY
STOSBOBOZ L6 U 1817 26500 474 DS U 600U 60U 921 U
GOSBOMAR 23 U BLI IBI0G 463 g65Y OU - K0T 921 U
T5BO0E 1T I 200 U NS 531U B3 NS NS NS
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Table 2-3
Zone H Soil Data For COCs at AOC 670
Aroclor- Aroclor-
Antimony  Arsenic = Aluminum Lead Thallium 1254 1260 BEQs*
Sample ID (mg/kg) M

670-S-B-026-02 1.8 U 19.7 J NS 46.1 03U 330U 330U 92.1 U
670-S-B-027-02 85 U 44 ] NS 143 ) 07U 330U 330U 921 U
670-S-B-028-02 NS NS NS NS NS NS NS 92.1 U
670-S-B-030-02 NS NS NS NS NS NS NS 921 U
670-S-B-032-02 1.5 W 249 NS 41.8 1.9 U 330U 330U 114.1
G0SB3302 NS . NS ‘M. ONS SUms NS 821 U
SH0SBOMEE NSNS o NS NS CNg WS @ U
STSBOISYr_ Ns - NSO TN NS ON§UNS . m1
Notes:

(a) BEQs are calculated by multiplying the carcinogenic polycyclic aromatic hydrocarbons (¢cPAH) by their
respective toxicity equivalence factors (TEF) and assuming that nondetect 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, February 5, 1999.

(b) «g/kg = micrograms per kilogram

{c) NS: Not sampled.

() Data Qualification:

u

Undetected. The analyte was analyzed but not detected.

J — Estimated value. One or more quality control (QC) parameters were outside control limits or
the value was detected below the laboratory's quantification limit.
uJ — Undetected and estimated. The analyte was analyzed but not detected and the quantitation limit
is estimated because at least one QC parameters was outside control limits.
R/UR — Unusable data. One of more QC parameters grossly exceeded control limits.
{e) Bold concentrations — Indicates upper-interval soil samples with concentrations exceeding the greater

of the following: RBC or surface soil background AND lower-interval soil
samples with concentrations exceeding the greater of the following: subsurface
background concentration or SSL.
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Table 24
Zone H Soil Data For COCs at AOC 684
Antimony Arsenic Lead Thaltium Aroclor-1254 Aroclor-1260 BEQs"
Sample 1D (mg/kg) (mg/kg) (mg/kg) (mg/kg) (ug/kg)® (g/kg) (ug/kg)
RBC 31 0.43 400 0.55 320 320 87
Surface Soil NA 15.6 118 1.1 NA NA 424
Background ‘
Subsurface Soil Background NA 22.5 67.8 1.3 NA NA NA
SSL 2.7 15 400 0.35 1,000 1,000 1,600
Upper-interval Soil Samples
£84-5-B-001-01 LW 33 ¢ - w3 03w 38w e ¥ 396
684-5-B-002-01 14 U 19 U 03 0 .. 03 W B o 8e v %l e
684-C-B-002-01 4w rA R s tex W mpoy B W Wi ©
£84-5-B-003-0% LYo 8.5 _ 2T SR A 1 BO W BE Y EMTD
684-S-B-004-01 13 W 2.7 51.8 64 W . 3o ¢ Be U A401T
684-S-B-005-01 12 Ul 7.4 61.6 03 UJ 30 U 330 U 121.7
684-S-B-006-01 1.5 UJ 06 U 39 ] 04 W 330 U 330 U 921 U
684-S-B-007-01 1.6 UJ 9.0 24.8 04 U 330 U 376.0 921 U
684-S-B-008-01 60 U 1.9 11.2 01 J 30 U 330 U 921 U
684-S-B-009-01 5.6 12.9 38.9 29 ) 330 U 330 U 92.1 U
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Table 2-4
Zone H Soil Data For COCs at AOC 684
Antimony Arsenic Lead Thallium Aroclor-1254 Aroclor-1260 BEQs"

Sample ID (mg/kg) (mg/kg) (mg/kg) (mg/kg) (yﬂg_)b (ug/kg) (ugikg)
684-8-B-D10-01 60 U 52 e 0 300 U 6 U w1 U
684-5-B-011-01 60 U 14 4.4 1 U W0 U B0 U XS
684-5-B-D12-01 62 1 6% 1 4.1 W 300 U 3300 U B X B
E684-5-8-013-01 45 I 28 8.3 10 O B U 30 U 4 o
684-5-B-014-01 12.4 17 35.1 RN 336 © BL U R”i U
684-S-B-015-01 11.9 13.5 47.2 13 J 3300 U 3300 U 1,515.5
684-S-B-016-01 5.3 I 4.8 4.0 1.5 ] 330 U 330 U 92.1 U
684-S-B-017-01 1.7 36 10.2 1.0 U 330.0 U 3300 U 167.0
684-S-B-018-01 10.1 6.4 223 1.0 U 330 U 330 U 169.4
684-S-B-019-01 11.3 U} 5.1 UJ 247 U 0.8 U 1650 U 1650 U 241.5
684-5-B-020.01 19w 13 ur 572 0.8 U 650 o 1650 U 21585
£84-§-B-07(-01 1.8 W 38 o .t Ul 08 U - 1658 U 1650 U 25,5013
684+5-B-022.01 113 W 51 Ui 61 U s U 1850 U 650 U 395.1
. 684-5B02301 R e W8S 01U WL BE U L2367
584-5-B-024-01 1.5 . W 162 Ul M0 L u By U 388 U 4,270.4
684-S-B-025-01 1.5 UJ 10.6 UJ 50.7 1.0 U 330 U 330 U 3292
684-S-B-026-01 1.7 U 16.3 ) 50.8 0.3 U 330 U 330 U 1,962.9
684-S-B-027-01 1.4 8] 99 J 324 0.3 U 330 U 330 U 544.5
684-5-B-028-01 1.8 UR 1.2 Ul 21.6 Ul 0.5 ul 330 U 330 U 2741
684-S-B-029-01 1.6 U} 90 W 16.0 Ul 0.7 [03] 330 U 330 U 92.1 U
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Table 24
Zone H Soil Data For COCs at AOC 684
Antimony Arsenic Lead Thallium Aroclor-1254 Aroclor-1260 BEQs"
Sample ID (mg/kg) (mg/kg) (mg/kp) (mg/kg) (ug/kg)® (ug/kg) (ug/kg)
684-8-B-030-01 90 75 Ul s W 06 W - 330 Y ise u S X B ¢
684-5-B-031-01 L8 W 185 W B0 W 05 W - BOUV | BV KX RN
684-5-B-032-01 NS NS NS SRS se . 0o - . urs
684-8-B-033-01 NS N$ NS NS 1600 e 301.1.
684-5-B-034-01 NS NS N8 N§ 500 u e U 237.7
684-S-B-035-01 NS NS NS NS 500 U 500 U 29,871.0
684-S-B-036-01 NS NS NS NS 400 U 400 U 1,626.1
684-C-B-036-01 6.9 U 11.7 27.6 0.4 U 330 U 330 U 698.4
684-5-B-037-01 NS NS NS NS 400 U 400 U 9.1 U
684-5-B-038-01 NS NS NS NS 400 U 400 U 92.1 0]
684-S-B-039-01 NS NS Ng NS 400 U 408 U 921 U
684-5-B-040-01 NS N§ NS : NS NS NS 961
684-5-B-041.01 NS NS N8 CON§ - . NS NS %60
683-5-B-042-01 NS . NS - NE ;RS N8 NS 5%
£84-5-5-043.01 N8 NS NS © NB NS . NS 4,266.7
684-S-B-044-01 NS NS NS NS NS NS 10,311.0
684-C-B-044-01 NS NS NS NS NS NS 8,119.4
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Table 24
Zone H Soil Data For COCs at AOC 684
Antimony Arsenic Lead Thallium Aroclor-1254 Aroclor-1260 BEQs"
Sample ID (mg/kg) (mg/kg) (mg/kg) (mg/kg) (ug/kg)" (ug/kg) (ug/kg)
Lower-interval Soil Samples B - o
684-5-8-001.02 13w 58 72 TTea w30 uw | Bo U wy v
684-5-B-002-0 RETR 28 W 58 03 W 330 U 55 U i U
BEA-$-B-003-02 £3 W 13 U &3 3 0% wm 338 U 330 U 1R R
684-5-B-005-02 14 U 9.4 156 C g3 W 30 © BH U ®i U
684-5-B-006-02 15 W 4,5 4 3 04 W BY U B U 84 U
684-5-B-007-02 48 1] 2.0 4.8 0.1 J 3300 U 3300 U 92.1 U
684-S-B-008-02 6.0 U 5.1 6.5 0.1 J 330 U 330 U 92.1 0]
684-S-B-009-02 6.0 U 2.2 8.9 0.1 ] 330.0 U 3300 U 92.1 u
684-5-B-011-02 T2 J EN 3.0 0.9 ] 330 U 330 U 92.1 U
684-5-B-013-02 64 J 2.2 3.6 1.0 U 330 U jio u 92.1 U
684-S-B-014-02 8.7 2.8 44 L0 W.- 30 U 330 U Wi
684501502 6 1 112 S X R U A T By U 1 v
684-S-B015.02 51 7 77 . ®§ - W8 U BL YU #BI U 21 U
58A-S-BOISD2 3K 24 53 10U ‘BO v 330 ¥ 1 U
684-S-B-019-02 15w 73 W 19 u¥ B 5 330 ¥ 30 U % U
684-S-B-022-02 29 W 21,1 WU 4.3 Ul 09 U 330 U 330 U 737.0
684-5-B-023-02 1.9 W 13.3 U 315 WU 1.2 U 330 U 330 U 92.1 U
684-5-B-024-02 1.6 Ul 154 U 350 W1 08 U 330 U jio u 122.7
684-S-B-025-02 24 U] 237 Ul 419 Ul 08 U 330 U 330 U 122.7
634-5-B-027-02 1.9 U 17.8 1 41.6 0.3 U 330 U 330 U 185.5
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Table 2-4
Zone H Soil Data For COCs at AOC 684
Antimony Arsenic Lead Thallium Aroclor-1254 Aroclor-1260 BEQs"
Sample 1D (mg/kg) (mg/kg) _ (mg/kg) (mg/kg) (ug/kg)" (ugrkg) (ug/ke)
684-8.B-029-02 25 W 149 ur 391 Us 06 W C3BhL U 330 U s éz,x, U
684-5-B-030-02 20 W 23w 33 W 67 W BmO ¢ M2 Y X R
684-5-B-035-02 NS NS NS NS 0.0 U 50.0 U wiE
684-8-B-036-02 NS NS NS N8 500 U 046 U wr  u
684-5-B-039-02 NS NS NS NS 00 U e Y 9uF U
684-S-B-040-02 NS NS NS NS NS NS 232.3
684-5-B-041-02 NS NS NS NS NS NS 2.1 U
684-5-B-042-02 NS NS NS NS NS NS 96.9
684-5-B-043-02 NS NS NS NS NS NS 1,284.2
684-5-B-044-02 NS NS NS NS NS NS 97.0

Notes:
(@)

(b
©)
(d)

©)

BEQs are calculated by multiplying the carcinogenic polycyclic aromatic hydrocarbons (cPAH) by their respective toxicity equivalence facters (TEF) and assuming that
nondetect 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, February 5, 1999,

uglkg — micrograms per kilogram

NS: Not sampled.

Data Qualification;

U — Undetected. The analyte was analyzed but not detected.

J — Estimated value. One or more quality control (QC) parameters were outside control limits or the value was detected below the laboratory's quantification
timit.

uUJ —  Undetected and estimated. The analyte was analyzed but not detected and the quantitation limit is estimated because at least one QC parameters was outside
control limits,

R/UR — Unusable data. One of more QC parameters grossiy exceeded control limits.

Bold concentrations — Indicates upper-interval soil samples with concentrations exceeding the greater of the following: RBC or surface soil background AND lower-

interval soil samples with concentrations exceeding the greater of the following: subsurface background concentration or SSL.
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Compounds in Combined SWMU 14 Soil
1,2,3-trichloropropane exceeded its RBC (91 ug/kg) in only one of 10 upper-interval locations
(14SB008).

BEQs were the only semivolatile organic compound (SVOC) detected at concentrations that
exceeded surface soil background reference concentrations in the upper-interval. The exceedances
were in samples collected south, southeast, and east of the incinerator pad of SWMU 15, roughly
located at sample locations 684SB035, 6845B044, and 670SB031. Elevated BEQs concentrations
were also detected southeast of former Building 8881. BEQs exceeded their RBC (87 ng/kg) and
surface soil background reference concentration (424 ng/kg) in upper-interval soil samples as

shown in Table 2-5.

Table 2-5
BEQs Surface Soil Contamination Distribution
Number of Total Number of Range of Concentrations
Location Exceedances Samples Collected Exceeding BEQs Criteria (ug/kg)

SWMU 14 1 1 S pam2
SWMU 15 3 8 444 .8 - 2,137.4
AOC 670 0 33 ' - T4B-517M.8
AQC 684 15 44 544.5 - 29,871
Combined SWMU 14 29 9% 444.8 - 51,734.8

The distribution of BEQs in the upper-interval is shown in Figure 2-2. Lower-interval BEQs
contamination was confined to a small area centered around former Building 1897. The
distribution of BEQs in the lower-interval is shown in Figure 2-3. SWMU 15 was a paper
incinerator, which may account for the presence of high concentrations of BEQs in the AOCs 670

and 684 sampling areas.
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Aroclor-1254 did not exceed its RBC (320 wg/kg) at any of the 39 upper-interval sample

locations.

Aroclor-1260 exceeded its RBC (320 ng/kg) in one of the 39 upper-interval sample locations

(684SB00T),  HorEVERL ,b(,____‘,“ﬁ/,@ $Cde tection toos X Eimes
[e3s +hom V& Pedeadd, [0€ deawPS‘-rp, of ’PP""«

Aluminum exceeded its RBC (7,800 mg/kg) and background reference concentration

(26,000 mg/kg) in one of three upper-interval sample locations (14SB010).

Arsenic exceeded its RBC (0.43 mg/kg) and background reference concentration (15.6 mg/kg) at
one of four upper-interval location {(15SB004) at SWMU 135, three of 28 upper-interval locations
at AOC 670 (670SB012, -023, and -032), and one of 32 upper-interval location (684SB026) at
AQOC 684. The distribution of arsenic in the upper-interval is shown on Figure 2-4. Arsenic
exceeded its RBC and subsurface soil background concentration in seven lower-interval AOC 670
soil samples: 6708B007, -008, -013, -017, -021, -024, and -032. Arsenic’s distribution in the
lower-interval is shown on Figure 2-5. It exceeded its RBC and background reference
concentrations in only one upper- and lower-interval location: 67OSB032}U/Q;3% hf;z(j\?rz v
‘
Antimony exceeded its RBC (3.1 mg/kg) in two of 28 upper-interval soil samples at AQOC 670
(670SB009 and -012) and eight of 32 upper-interval soil samples at AOC 684 (684SB009, -012,
-013, -014, -015, -017, -016, and -018). The distribution of antimony in the upper-interval is
shown in Figure 2-6. It exceeded its protection of groundwater soil screening level (SSL)
(2.7 mg/kg) at seven of 49 lower-interval sample locations in AOCs 670 and 684 (684SB007,
-011, -013, -014, -015, -016, -018). Its distribution in the lower-interval is shown on Figure 2-7.

OQSk cl
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Lead exceeded its residential RBC (400 mg/kg) and surface soil background reference
concentration (118 mg/kg) at three of 13 upper-interval soil samples at SWMU 14 (014SB00S5,
-06, and -010) and two of 28 upper-interval soil samples at AOC 670 (670SB012 and -023).

Lead’s distribution in the upper-interval is shown on Figure 2-8.

Thallium exceeded its RBC (0.55 mg/kg) and surface soil background reference concentration
(1.1 mg/kg) at one of 28 upper-interval soil samples at AOC 670 (670SB023) and four of 32 soil
samples at AOC 684 (684SB009, -014, -015, and -016). Thallium’s distribution in the
upper-interval is show on Figure 2-9. None of the lower-interval soil samples exceeded thallium'’s

subsurface soil background concentration.

Vanadium exceeded its RBC (55 mg/kg) in nine of 12 upper-interval soil sample iocations at
SWMU 14. However, none of the concentrations exceeded vanadium's surface soil background
reference concentration (73 mg/kg). None of the lower-interval soil samples exceeded vanadium’s

subsurface soil background concentration.

Corrective Measures Investigation

Because the initial RFI investigation focused on residual chemicals, surface soil was not
mechanically screened to determine approximate quantities and type of residual lead shot material
remaining at the pistol and skeet ranges. Therefore, soil was sampled in this investigation to
estimate the area/volume of particulate lead-impacted soil due to nearby firearm discharge in the

vicinity.

Thirty-three surface soil samples were collected from the former outdoor trap and skeet range as
indicated on Figure 2-10. Samples were collected in three rounds: (1) samples one to 16
(June 23, 1998), (2) samples 17 to 22 (July 28, 1998), and (3) samples 23 to 33

(October 21, 1998) in an attempt to delineate the extent of lead-shot-impacted soil. Initially,
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sample locations were based on the areas thought to be impacted by firearm discharge in the

- southern portion of Combined SWMU 14 and along the dike around the area. Additional sampling

locations were based on analytical results. ’]
([ ek & R i dodes & polubokon
O

ne-foot by 1- foot by 4-inch surface soil samples were collected.a

each location and placed in
plastic bags. All soil samples were sieve-analyzed for lead<Shot concentration and particle-size
distribution by Soil Consultants, Inc. Table 26

collected from Combined SWMU 14. The 0.046

he analytical data for the soil samples

shot size is equivalent to the commonly
known number 7% or 8 shot, which were fired with shotguns at the skeet range. Lead shot

distribution is also shown on Figure 2-10.

2.2.2 Groundwater Sampling and Analysis

RCRA Facility Investigation

Groundwater was sampled during the RFI to identify whether contamination resulted from
chemicals and other waste disposal in the Combined SWMU 14 area, and whether residual

chemical contamination resulted from small arms activities nearby.

Five monitoring well pairs (shallow/deep wells) were installed to sample groundwater at
Combined SWMU 14. The deep monitoring wells were designed to allow groundwater directly
above the Ashley Formation to be sampled. First-round groundwater samples were analyzed for
all Appendix IX parameters. Second-round groundwater samples were analyzed for volatile

organic compounds (VOCs), pesticides, herbicides, and metals.
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Table 2-6

Lead Shot Analysis Summary for Combined SWMU 14

Shot Size: Sieve and
Inches

Initial Wet  Imitial Dry
SamplLlD Mass (kg) Mass (kg)
OLSDOIN | 10974 4.9989
014LSD0201 8.3175 7.5204
O14LSD0361  9.2996 7.2959
014L.SD0401 8.4644 7.2947
0141500501 7.2644 6.2844
014LSD0601 9.7939 7.3786
O14LSDO701 7.4900 5.3723
014L.SD0801 8.7151 6.9537
014L.5D0001 8,3601 6.1162
014LSD1001} 9.5173 8.1275
014LSD1101  11.5570 .1426
(014LSD1201 6.2177 5.3266
JI4LSD1301 8.4807 7.8432
Q14L501401 10.5655 8.279¢
0141.8D1501 11.7710 8.4280
014LSD1601 8.8273 7.0453
O14LSDITHl 6.6222 5.3399
014LSD1801 6.6898 5.3886
014LSDIS01  7.28%4 6.0579
014LSD2001 5.8627 4.8622
014L8D2101 6.9765 5.7590
014LSD2201 7.0476 5.3642
Q14L.SD2301 4. 1663 3.7163
014LSD2401 3.2431 2.3389
014LSD2501  2.7209 {.8122
014LSD2601 4.2111 2.9215
01LSDZ 33593 2 4085
014LSD2801 4.1724 2.8367

Ny

No, 16 sieve; 0,048 inches

No

Raad

. 16 sieve; 0.0469 inches

Nix. 16 sieve; 0,(468 inches

No

. 16 sieve; 0.0469 inches

—

No. 16 sieve; 0.04659 inches

No. 16 sieve; (.0465 inches

—

M

Lead Shot

aocoaogoAaoqoooc

6,300
300
1,600
0
0
17,000

10

Lead Concentration

ass (mg) (mg/kg)
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Table 2-6
Lead Shot Analysis Summary for Combined SWMU 14

Initial Wet  Initial Dry Shot Size: Sieve and Lead Shot Lead Concentration

Sample ID Mass (kg Mass (kg) Inches Mass (mg) (mg/kg)
Q141812901 4, i48& 343434 . No. 15 sieve; 0,0469 inches - 3,100 1.018.6
014LSD3001  4.4923 3.5398 - 0 0
OILSD3I0L 3887 28192 - 0 b
014LSD3201  3.0422 2.1674 - | 0 0
014LSD3301 50878 . 3.5958 - Q e

Notes:
mg — milligram
kg — kilogram

The primary contributors to shallow groundwater risk were bis(2-Ethylhexyl)pthalate (BEHP)
(common laboratory compound) and 2,3,7,8-TCDD equivalents {TEQs - e.g., dioxins); both
detected in first-quarter sampling only. The hazard contributors were aluminum and vanadium.
However, due to dioxins’ hydrophobic nature, they are not expected to migrate from soil to
groundwater. Furthermore, TEQ concentrations reported in the shallow groundwater do not

exceed the maximum contaminant level (MCL).

The primary contributors to deep groundwater risk were heptachlor epoxide, BEHP, and TEQs;
each was detected in first-quarter sampling only. The hazard contributors were cadmium and
thallium, which was also detected exclusively in first quarter samples. Due to hydrophobic nature
of heptachlor epoxide and dioxins, neither would be expected to migrate from soil to groundwater.

Furthermore, TEQ concentrations reported in the deep groundwater do not exceed its MCL.

The fate-and-transport screening process for Combined SWMU 14 identified chromium and lead
at concentrations exceeding their fate-and-transport screening criteria in both soil and
groundwater. Shallow groundwater migration is a slow process for Zone H due to low hydraulic

gradients. As such, sorption is likely to be the dominant process affecting fate and transport for
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lead and chromium rather than groundwater migration. On a site-specific basis, only lead was
identified in SWMU 14 for soil-to-groundwater migration concern based on soil concentrations
and detections in down gradient monitoring wells. No constituents were identified as soil-to-
groundwater migration concerns for SWMU 15, AOC 670, and AOC 684.

No groundwater COCs were identified for Combined SWMU 14.

Corrective Measures Investigation

An additional nested groundwater monitoring well pair (shailow/deep wells) and a single shallow
well were installed near the decontaminating agent non-corrosive {DANC) container excavation
area to evaluate the subsurface impact of the formerly buried waste (see Section 2.3 for ISM

discussion).

Wells NBCH014006 and NBCHO01406D were installed directly in the excavation area; well
NBCHO014007 was installed approximately 60 to 70 feet downgradient. Table 2-7 summarizes the
analytical data for the groundwater samples collected from Combined SWMU 14 during
July 1998, February 1999, and March 1999. No VOCs were detected in groundwater samples
collected from well NBCHOQ14007 in February 1999 and wells NBCH014006 and -06D in
March 1999. 7
JLoeothi go o
L]
w;\a;.,e,&

Table 2-7
Combi 14 Corrective Measures [nvestigation Groundwater Samples (ug/L)

Compound Concentration MCL Tap Water RBC
4-Methyl-2-Pentanone {(MIBK) 30 NA 290
arbon disulfide 2.0 HA 100

D14GWOIDHS

1.0 . 28 061 QWB
2/99 014GW00701
3589 QU4GWESD0OZ NI
D14GWHDE02 ND e

Note:

ug/lL ~—  micrograms per liter
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2.2.3 Sediment Sampling and Analysis

Two sediment samples were collected from an intermittent drainage ditch east of Buildings 1896,
1887, 1893, and former 1897 to measure the potential impact from previous site activities. In
addition, two samples were collécted from the intermittent drainage ditch that divides AOCs 670
and 684. All sediment samples were collected from O to 1 foot below the sediment surface and

detections were compared to USEPA Region IV sediment screening values (SSV).

Contaminant concentrations in sediment were essentially equal to respective concentrations in soil,
which suggests the potential for surface soil erosion to form a depositional zone within the
drainage feature. With no apparent outlet from the drainage feature from which the Combined
SWMU 14 sediment samples were collected, further rmgratlon of sediments beyond Combined
SWMU 14 P@d_ '

No sediment COCs were identified in the RFI for Combined SWMU 14.

2.2.4 Surface Water Sampling and Analysis
One surface water sample was collected from an intermittent drainage ditch that divides AOCs 670
and 684 to measure the potential impact from adjacent SWMUs. Detections were compared to

USEPA chronic marine surface water quality criteria.
No surface water COCs were identified in the RFI for Combined SWMU 14.

2.3  Interim Stabilization Measures

Interim Stabilization Measures (ISM) were performed by the DET as part of the Navy Installation
Restoration Program (IRP) to eliminate sources of environmental contamination or limit the spread
of environmental contaminants prior to the completion of the CMS. Specifically, the ISM's

primary objective was to investigate and remove anomalies (containers of warfare decontaminating
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agents (DANC) particularly) and lead contamination identified in the RFI report dated
July 5, 1996. Anomalies detected during geodetic and EM61 surveys were investigated using a

trackhoe with personnel in Level B protection.

Approximately 90 five-gallon empty and partially or fully deteriorated DANC containers were
removed from a location south of Building 1897. Waste was buried in Combined SWMU 14 from
the mid 1940s until 1977. Crystallized residual mass (1,1,2,2-trichloroethane) in the buried
DANC containers have tmpacted soil and groundwater at the Combined SWMU 14.
Los .\—l\ou?kl» o

After the building and its foundation were demolished and removed, an additional 50 five gallon
DANC containers were excavated from the area within the building’s footprint. Affected soil was
also excavated during the removal process. Thirty soil samples were collected to confirm the
removal of all DANC-contaminated materials that exceeded USEPA Region III industrial RBCs.
Two sample points required further excavation to remove residual contamination. Afterwards,
the excavated areas were backfilled with clean soil. All other anomalies resulted in construction

debris. An additional EM61 survey was performed to ensure that all anomalies were cleared from

the site. CZQ‘DQV '}b JpLci fic PD@F —Eﬂ’+)f

Water intrusion in the bottom of the excavation was sampled and analyzed for Appendix IX VOCs.
The following were detected in the groundwater sample: PCE, ( 92.4 ug/L), TCE (85.1 ng/L),
cis-DCE (166 ug/L)trans-DCE (224 ng/L), and vinyl chloride (26.0 »g/L). However, water
intrusion samples may Wep ese ment-borne contamination released during soil excavation

wells 1l
during the

rather than groundwatetr contamination 4 Furthermore, groundwater samplesfgllect;a

“tMs (see Section 2.2.2) in February and March 1999 did not contain any VOC contamination.
Sampling L oded ol rescdosls 1 coil have stnce begn remov ed-Liondhe rite

The uppermost 6 inches of soil above the anomalies, assumed to be influenced by lead shot in the

AOC 670 and 684 area, was required by the ISM work plan to be disposed of as hazardous waste.

2-34
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Approximately 40 cubic yards (yd®) of soil were accumulated during the anomaly excavations.
Four grab samples were collected, composited into one sample, and analyzed for total metals and
toxicity characteristic leaching procedure (TCLP). Two additional composite samples were
collected from the lead-shot-impacted areas. Based on the analytical results and an approval letter
from DHEC (September 25, 1997), the soil was placed back into excavations from which

miscellaneous non-hazardous metal debris had been removed.

The ISM implemented by the DET was not intended to be the final remedial action taken at
Combined SWMU 14; however, it is consistent with the ultimate cleanup of the site. Moreover,
it is assumed that soil and water samples collected during the ISM activities could be used to
further define the environmental concerns at Combined SWMU 14. Soil and water samples

coltected during the ISM are summarized in Tables 2-8 and 2-9.

Table 2-8
Interim Stabilization Measures for Combined SWMU 14
Soil Contamination

Detections/ Concentration Background
Samples Range for Reference

Compound Collected Detections RBC SSL ___ Concentration
Screening Samples from DANC Excavation (ug/kp) __
1,1.2.2-tetrachloroethane HAT 1,26 - 313,000 3,50 i.5 ) NA
},1.2-trichloroethane 1/17 480 NA NA NA
PCE 411 2.84 - 2,000 12,000 30 NaA
TCE 8/17 1.33 - 27,800 58,000 30 NA
1 2-trans-DCE 347 1.84 -76.9 70,000 200 NA
Vinyl Chioride 1/17 1.66 340 6.7 NA
2-Butanone {MEK} 117 13.6 4,700,000 3,900 NA
1.2-dibromo- /17 2.84 NA NA NA
3-chloropropane )
Chloroform 117 9.75 105000 300 NA
Chlorobenzene 17 39.2 160.000 650 NA
Methytene Chloride 1317 £25-28.2 85,000 16 NA
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Table 2-8
Interim Stabilization Measures for Combined SWMU 14
Soil Contamination
Detections/ Concentration Background
Samples Range for Reference
Compound Collected Detections RBC SSL Caoncentration
Confirmation Samples from DANC Excavation (zp/kg) ]
[,1,2,2-tesrachiorpethane 6/13 215489 3,40 1.5 NA
Vinyl Chloride 5/13 1.62 - 239 340 6.7 NA
PCE N3 156-256 1000 3 NA
TCE 5/13 1.13 - 6,670 58,000 30 NA
1,2-cis-DCE - 113 t.i7-9810 ?0.'000 : B NA
1,2-trans-DCE 3/13 9.4 - 1,490 70,000 200 NA
Acetons 713 766700 780,000 - 8,000 NA
2-Butanone (MEK) /13 40.8 - 174 4,700,000 3,900 NA
Meihyierie Thioride 8713 132 - 298 83,000 10 NA
Ethylbenzene 1/13 54 780,000 6,500 NA
Xylenes (total) 113 65,5 16000000 70000 - NA
Lead Shot Area Samm_w—phs m g'kg) = —
Antimony in 5.25 At 2.7 -
Arsenic 33 7.96-14.5 0.43 15 15.6
Lead 3 52.2 - 200 400 4B 118
Thallium 111 8.26 0.55 .35 1.1
Vanadigm 111 20 35 3,000 73
Table 2-9
Interim Stabilization Measures for Combined SWMU 14
Water Intrusion Samples (ug/L)
Detections/ Concentration Range for
Compound Samples Collected Detections MCL Tap Water RBC
1 2-¢is-BCE 1 166 70 NA
1,2-trans-DCE 141 294 100 NA
TCE 141 #5.1 5.0 NA
Vinyl Chloride 111 26 2.0 NA
1,1,2. 2-tetrachlorgethane 11 914 NA 0.053
Note:
ug/L. —  micrograms per liter
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ISM Status

The DET is planning to excavate lead-contaminated soi! in 1999 at SWMU 14 (014SB00S, -006,
-010, and 014LSD16, -18, -21, and -29), AOC 670 (670SB012, -023, and -026), and from the
( berm around the dike in the southern portion of the site. Soil will be excavated until confirmation

samples indicate that the contamination has been removedy Lead contamination includes residual

chemica] lead and lead particulate matter from Combingd SWMU 14 firearms activities.
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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 tﬁe compound’s contribution or lack thereof to significant risks,
hazards, or other regulatory standard applicable to this site. In other cases, remedial objectives

have been modified in response to calculated Zone H background risk and hazard.

3.1  Soil Contaminants of Concern
Antimony, arse%ic, lea%, and E)EQS are the primary soil COCs at Combined SWMU 14.
However, 1,2,3—trichlorop}:>pane, alumitnum, Aroclor-1254, Aroclor-1260, thallium, and
vanadium were also classified as COCs in the RFI because at least one soil sample exceeded

regulatory, risk-based, or background criteria.

Surface soil arsenic will be addressed as part of this CMS. However, subsurface soil arsenic will

not be further addressed in this CMS for the following reasons:

| Arsenic exceeded its SSL (15 mg/kg) in 24 of 72 soil samples. However, the calculated
subsurface background reference concentration (22.5 mg/kg) also exceeds the SSL.
Furthermore, arsenic concentrations in groundwater samples are below MCLs, which

suggests that subsurface soil-to-groundwater migration is not occurring at a rate that

threatens groundwater. < Tnelede vL%l 062)(_ %VS ! “9( orho 4
ens e Lepesition

halp demenstrofe o lack o f

. The lower-interval arsenic detections do not correlate to surface soil arsenic detections and /"/5'

*a

are therefore not representaiive of vertical migration though the soil. Furthermore, the

results do not indicate the presence of a spill or other arsenic point release.
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v Only 9% of arsenic samples exceed subsurface soil calculated background reference
concentration (22.5 mg/kg), and the maximum subsurface soil concentration (29.4 mg/kg)

is only 30% higher than the site’s calculated subsurface background concentration.

Lead will be addressed based on USEPA blood-level model protection numbers of 400 mg/kg

residential and 1,300 mg/kg industrial.

BEQs in surface soil will be addressed as part of this CMS. However, BEQs will not be
addressed in subsurface soils. No samples exceeded the SSL for BEQs (1,600 ..g/kg), and BEQs
were not detected in any groundwater samples collected at Combined SWMU 14. The maximum

lower-interval concentration is 1,284.2 ug/kg.

1,2,3-trichloropropane exceeded its RBC (91 ug/kg) in only one o@ surface soil samples )
(014SB008); it was not detected in the other eight sampless. This lone detection (91.2 ng/kg) was ( %Z
essentially equivalent to the residential RBC. Trichloropropane was originally retained as a COC Uw
because its concentration at soil sampling location 014SB008 exceeded its soil-to-air volatilization
screening level (30 ug/kg). However, due to the limited extent of detections, impacts to ambient
air related to trichloropropane volatilization are unlikely to exceed acceptable risk-based air

concentrations. Consequently, this compound will not be addressed further in this CMS.

Aluminum exceeded its RBC (7,800 mg/kg) and background reference concentration
{26,000 mg/kg) in one of three upper-interval locations (14SB010). However, aluminum
concentrations are essentially equal to background concentrations which suggests that a spill or
other point release did not impact the site. Furthermore, aluminum soil concentrations are
typically elevated in the clayey soils like those found at Combined SWMU 14. Consequently,

aluminum will not be addressed further as part of this CMS.
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Aroclor-1254 and Aroclor-1260 were originally retained as COC's because two samples contained

these compounds at concentrations exceeding their risk-based screening levels (RBSLs).

However, Aroclor-1254 did not exceed its residential RBC (320 n.g/kg) at any of the 39 upper- Q§ 7"
interval sample locations. Aroc;,hor-1260 only exceeded its residential RBC (320 wg/kg) in one Ua/

of 39 upper-interval locations (684SB007) at a concentration of 376 n.g/kg; the industrial RBC for
polychlorinated biphenyls (PCBs) is 2,900 wg/kg. This sample concentration and frequency of l 4 &J
detection is not reflective of a release. Therefore, Aroclor-1260 will not be further directly M
addressed in this CMS, 4

Thallium exceeded its RBC (0.55 mg/kg) and surface soil background reference concentration%
(1.1 mg/kg) at one of 28 upper-interval soil samples at AOC 670 (670SB023) and four out of
32 soil samples at AOC 684 (684SB009, -014, -015, and -016). It did not exceed its subsurface
soil background concentration in any lower-interval soil samples and will not be addressed for the

following reasons:

. Thallium exceeded its surface soii background reference concentrations in only 8% of
upper-interval samples. Moreover, the 95% upper confidence interval of the site thallium
sample mean is lower than the zone background reference concentration. /m;e/

thallium’s frequency and concentrations are not indicative of an acute thallium release at Qf/ 7

the site. 4[,)/\!5’

. All surface soil samples in which thallium exceeded its RBC and surface soil background
g 'ng reference concentration are located in the same area as antimony M

Therefore, thallium contamination in these areas will be indirectly addressed as part of the
Mer annmony plume which 1s?ng addressed in this CMS.
e ﬁfﬁm/fi”“ socn
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* Thallium’s hazard at Combined SWMU 14 Hazard (0.1) is less than its Zone H

background residential hazard (0.2).

Vanadium exceeded its RBC (55 mg/kg) at nine of 12 SWMU 14 upper-interval soil sample
locations. However, none of the concentrations exceeded its surface soil background reference
concentration (73 mg/kg). None of the lower-interval soil samples exceeded the subsurface soil
background concentration for vanadium. Since vanadium detections do not exceed calculated

background concentrations, it will not be addressed in this CMS.

3.2 Groundwater Contaminants of Concern

No groundwater COCs were identified in the RFI. However, the first round (July, 1998) shallow
groundwater sampie from weil 014WQ06, installed in the former DANC excavation area,
contained a vinyl chloride concentration (17.0 wg/L) that exceeded its RBC and MCL. However,
vinyl chloride was not detected in second round (March, 1999) samples from 014GWO006. No
chloripated VOCs were detected in wells 014-001 through -005 in four rounds of sampling, and
no VOCs were detected in first round (February 1999) groundwater samples collected from well

014W007, which is downgradient of 014W006. I\‘M W g@"" Qunsthon
poundod VO

herg chpMW O

Vinyl chloride is an anaerobic degradation product of 1,1,2,2-trichloroethane which is the main COM
chemical component of the DANC contamination removed by the DET. The presence of vinyl -—— -
chloride following the excavation suggests that the chlorinated hydrocarbon residue had been

degraded in the biologically active vadose and saturated zones.
Based on the lack of groundwater contaminants in excess of MCLs or RBCs described above and

the apparent natural degradation of chlorinated VOCs formerly present at the site, groundwater

will not be further addressed in this CMS,
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3.3  Remedial Goal Options

3.3.1 Combined SWMU 14 Soil

RFI remedial goal options (RGOs) are based on a 95% UTL site concentration driving a certain
level of risk or hazard in surfacé soil. It is important to note that RFI RGOs are not maximum
allowable residual concentrations. Rather, these RGOs represent the 95% UTL of the mean

residual concentration.

In addition to these RFI RGOs, alternate RGOs can be calculated by evaluating the incremental
reduction in site risk as areas of greatest contamination are removed or otherwise remediated.
Such calculations can be used to estimate the area and volume of soil requiring remediation in
order to achieve some risk- or hazard-specific goal such as background risk and hazard. RGOs
under risk reduction-based clean-up scenarios are generally equal to Zone H background
concentrations. However, risk-reduction based RGOs can be set above background in cases where
residual site-risk above background is acceptable and desirable based on site-specific

characteristics.

Zone H background risk was calculated by applying the zone-specific background concentration
of arsenic and BEQs to the risk and hazard formulas. Background arsenic concentrations
(15.4 mg/kg) generate a Zone H background residential risk of 4.1E-05 Background BEQ

concentrations (0.42 mg/kg) generate a Zone H background residential risk of 4.8E-05.

At Combined SWMU 14, residential point risks were ranked in terms of their relative contribution
to overall site risk. Table 3-1 displays the greatest point contributors to residential risk at each
site within Combined SWMU 14 excluding lead-contaminated points scheduled for removal by the
DET. Figure 3-1 shows the reduction in residential site risk as the area associated with 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 H background risk. b -\/ (
% O\’(/) Al Sﬁ Wa.
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Table 3-1
Combined SWMU 14 Residential Point Risk Reduction
Point to be Estimated Cumulative Residential Tatal Site Risk Remaining
Removed Area (ft)) Area (ft}) Point Risk After Point Removal
None 4 ' ¢ NA 5.3E-05
670SB031 2,338 2,338 9.0E-04 5.7TE-05
5845B03S 3,268 3,606 4,6E-04 3.3E05
684SB021 2,142 7,747 4 4E-04 S.0E-05
68458044 4,654 12,841 1.7E04 4.8E.05
6843B003 2,496 14,937 1.6E-04 4.7E-05
6705B003 2,715 1762 13EM . 4.6ED5
670SB029 3,732 21,384 7 1.2E-04 4 4E-05
584SBOO4 2,516 24,000 1.2B-04 4 3E05
6845B043 3,024 27,023 7.1E-05 4.2E-05
01558004 488 __ 2sH 17604 4.0E.03
Note:
ft —  square feet

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

A o ,A\@Squf'm

be used as cleanup goals during the CMS.
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Table 3-2
Surface Soil Remedial Goal Options (mg/kg)
Point Hazard-Based RGOs Point Risk-Based RGOs
Background
Compound 0.1 1 3 Alt. 1E-06 1E-05 1E-04 Alt, Concentration
Residential Reuse Scenario TN
Antimony 282 292 NA'  NAT | ONA®  NA? N NAY
Arsenic 2.19 21.9 %6 154 0383 383 38.3 15.4
Lead NAY Nat At { a00f Ak, NAY ONA? . At 18
BEQs® NA* NA® NA* 0.6 6.0 0.42
Industrial Reuse Scenario -
Anfithony NAT 0 NAT - NAT . NAT NA? NA® - NA? NAY Nal
Arsenic 43.5 435 1.305 15.4 2.3 27.1 270.6 15.4 15.4
Lead NAY O NAY NAY L3000 NAZ NA® . NAY L300 118
BEQs® NA* NA* NA® NA* 0.30 3.0 29.7 0.42 0.42
Notes:
i —  Combined SWMU 14 Site Hazard (0.9) for Antimony is less than the Background Zone H Hazard (1.1) for
Antimony.
2 —  Compound is not a recognized carcinogen and therefore does not contribute to risk.
3 —  Background concentrations for this compound were not possible due to a lack of detections in background samples.
4 —  Compound does not contribute 10 hazard.
5 —  USEPA soil guidance concentration based on childhood exposure as predicted by [EUBK model.
6 —  BEQs are calculated by multiplying the cPAHs 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
Calculanions for Carceinogenic PAHs in Terms of BEQs, dated February 5, 1999.
7 —  No RGO needed because compound was not detected in quantities great enough to drive 0.1 hazard,
NA —  not applicable

WOy y 4,
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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. Once technologies are identified, they are reviewed based on site-specific
conditions and waste constraints_. Screening occurs when technologies are either eliminated from
or retained for further consideration. From the technologies retained, alternatives for remedial

action at SWMU 14 will be developed and further evaluated in Section 5.0.

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
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In situ Physical/Chemical Treatment Technologies

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

would likely interfere with the process by competing for the chemical oxidants.

Electrokinetic separation was screened from further consideration because it treats
consolidated soil contamination more effectively than compounds dispersed over a large

site such as Combined SWMU 14

Fracturing was screened from further consideration because it does not aplly 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) and thermally enhanced SVE were 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
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to control gases and vapor in the subsurface. The vadose zone should extend at least 10
feet below the ground surface to provide a sufficient volume of soil for SVE to effectively
treat soil contaminants. Furthermore, soil-vapor transport can be severely limited in a soil
with a high bulk density; low porosity, and low permeability. Ex situ SVE was screened
from further consideration because it effectively treats VOCs and SVOCs, but not

inorganics and BEQs.

. In situ solidification/stabilization was screened from further consideration because it may

interfere with future site use.

In situ Thermal Treatment Technologies

. In situ and ex situ aquathermolysis were screened from further consideration because
they do 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 a sufficient volume of 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.

. In situ vitrification was screened from further consideration because it may impact future
use of the site. Ex situ vitrification was screened from further consideration because it

is primarily used to treat radioactive contaminants.

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
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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.

Ex situ Physical/Chemical Treatment Technologies
. Dehalogenation was screened from further consideration because it does not effectively

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

. Solar detoxification was screened from further consideration because it primarily targets

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

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

because it does not effectively treat inorganics and BEQs.
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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 for managing 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, Combined SWMU 14 BEQs concentrations are too low to supply sufficient
British thermal units (Btus) to warrant this thermal technology — it would likely be cost

prohibitive.

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

used primarily to treat munitions rather than inorganics and BEQs.

Other Treatment Technologies

none

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

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

g none

Containment

L none

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 since these compounds are often immobilized during
the process, but not destroyed. 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 PAHs effectively, but institutional controls

may be required and limit access to the site during remediation.

In situ Physical/Chemical Treatment Technologies

. none

In situ Thermal Treatment Technologies

e none

Ex situ Biological Treatment Technologies

e none
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Ex situ Physical/Chemical Treatment Technologies

Chemical extraction was screened from further consideration because it does not
effectively treat BEQs (molecular weight = 252). Chemical extraction has been shown
to be effective in treatiﬁg soils containing inorganic and organic contaminants, but is
generally least effective on very high molecular weight organics and very hydrophilic

substances.
Physical separation was screened from further consideration for several reasons:

- Due to dispersed and relatively low concentrations of inorganic contamination at
Combined SWMU 14, physical separation may not yield cost-effective quantities

of recoverable metals.

- Lead-shot contamination can be effectively treated with physical separation,
however, these areas are scheduled to be removed by the DET during additional

ISM activities before the implementation of corrective measures.
— 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 siit content of the soil increases. Since the soil at Combined SWMU 14
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 reduction is minimal.
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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 Combined SWMU 14. There is no current threat to the groundwater via
migration from soil. Aé 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.

Ex situ Thermal Treatment Technologies

L4 nonec

Other Treatment Technologies

L4 none

Soil technologies retained for further consideration are listed below.

Institutional Controls

. Institutional controls
Containment
. Surface cap

In situ Biological Treatment Technologies
. Phytoremediation

. [n situ landfarming

In situ Physical/Chemical Treatment Technologies

hd none
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In situ Thermal Treatment Technologies

. none

Ex situ Biological Treatment Technologies

b none

Ex situ Physical/Chemical Treatment Technologies

. none

Ex situ Thermal Treatment Technologies

bl none

Other Treatment Technologies

. Excavation and offsite disposal

4.2.2 Technology Screening Results for Groundwater Remediation

Groundwater remedial technology identification and screening was not required during the CMS.

Because the source was removed by the DET and based on the results of additional groundwater

sampling performed during the CMS, Combined SWMU 14 shallow groundwater complies with

all MCLs and does not require remedial action.
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Table 4-1
Soil Technology Screening for Combined SWMU 14

Technology Description Site Constraints Waste Constraints Relained

INSTITUTIONAL CONTROLS

lastiwtional controls  Leaves contaminaed soil in place, Sits actags  Toes Hot retmove the: sonsce — plans for foure  None Yis.
waould be coptrolled by sfle access sontrols, public  site use ay be impansed,
awarencss, education, deed Tesivicions, o, .

CONTAINMENT

Surface Cap Capping is a containment technology that will Plans for future site use may be impacted by None Yes
hirt human contact with soil and reduce capping technology.
infiltration of rainwater through contaminated sail.

Capping matenals include soil, asphalt, and
concrete.

SOIL IN SITU BIOLOGICAL TREATMENT TECHNOLOGIES

Bioresmed:ation Natually occurtiog niivrobes are stoniated by Prefersasial flow pudis iy severcly decrease in site blorsmedistion ot readilly eats ton- No, wasne
cirtulating water-based solutiots Swugh - cottics hetween injoitad Muids and contaninints . Ialogemted volatle, sénfivolade, andfusl
comaminatad 30ils fo sifmnce blodegmdatiosn.. ﬁuwghwme mmwﬁuwd maas L " hdrosarbins. Bigkwmmﬁons of heavy {meuls)
Nutrierts, axyges, hydrogen peroxide, and piher © thends, ighly chlorimated ovganies, longthain - '
amendmsnts may enbiancs bodegradativn and -~ Bydvocarbons, of indrgatic sk ake !iinlyw be
contaminant desorption from subsurface marrials. toxie i mrgms
Bioremedistion may vetur in asrobic and .
armerobin conditions.

Bioventing Air is either extracted from or injecied into the Bioventing is applicable to contaminants in the Bioventing is applicable for any contaminant that  No, site
unsaturated soils to increase oxygen concentrations vadose zone, more readily degrades aerobically than (shallow
and stimulate biological acuvity. Flow rates are anaerobically. water table)
much lower than for soil-vapor extraction, and waste
menimizing volatilization and release of constraint
contaminants to the atmosphere. (metals)

FEiectrokinetically A elecreic fietd iy applied 1o elesriokinetically Tha eHectivéness of an alectric feld can be This seshnalogy is approprian for tealing soils Np, sie

Enhanced . Tanspart mtknts Mhibﬁcgﬁdﬂ mm o reduted by the preseive of Barizd metailic rontaitinated with petrolemst ydrocathons and (shatlow

BRioremediating dreas of cmmmtwn “condian, a&ﬁﬁi and tadmmu-oxmm otheer cotigpotnds casily blodegrrded dnder water tabla)

’ changes iidiced by e process saerrode anagrobic conditorts, and wasts
Feations. l’ermcabﬂwy. degons of warer : ' SonstmRim
sadisraion, studior high watet aable can alw bopact {metals)

. the process effetiverids. -
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Table 4-1
Soil Technology Screening for Combined SWMU 14
Technology Description Site Constraints Waste Constraints Retained
Landfarming Contaminated soil is cultivated to enhance In sitw landfarming should only be performed in In situ landfarming cannot support anaerobic Yes
contaminant biodegradation. low-risk areas where contaminant leaching is not a conditions, which are required to cultivate the
concern proper microorganisms for biodegradation of

some contaminants.

Monitored Nonirak MNA i3 a long-terni management phifosophy. MBA inay not e a good remediazion choice for Som iHorgames Can be mmmued thircigh Mo, waste

Atterugtion (MNA)  Natuea) subsutface processes such as dilution, Jocitions whers sife contiRtions wake i &irﬁuﬂm Mw& bug meywus no; he degraded. © o tottrabn
volatilizatiot, bindegradation, sdsorption, and prediot costuninant motement. . | o © fnetals}
cheatical reactions With subsurfacs marcrials are . S o o ' '
allowed 0 Mduce conamisnis 1o acceptable

Concenrations,
Phytoremediation Phytoremediation is the use of plants to remove, Climatic or hydrologic condittons may restrict the  High concentrations of hazardous matenals canbe  Yes
contain, and/ot degrade contaminants. Examples  remediation plants’ rate of growth, and treatment  toxic to plants
include: enhanced rhizosphere biodegradation, is generally limited to within 3 feet of the soil
phytoaccumulation, phytodegradation. and surface. Due 10 time required for remediation,
phytostabilization. plans for future site use may be impacted by

phytoremediation.

SOIL IN SITU PHYSICAL/CHEMICAL TREATMENT TECHNOLOGIES

Chemtical Oxidhnion.  Chemical 0kidafion i6 & procesd in whith the - Trott dnd mangangse in the wit mﬂcommwﬂ: This tachnology is effectivs In wéadng motils - o, she
oxudation skte of 4 sontaminun i increased while  comtaminants for msgem . eoiaiindted with Jow concentrations of - {shaflow .
the exidation state of g reackast Is decrcased, T hslogeaed and Wgcmted volasiles and watss able)
The reactatt t2n be atiofhey slement, dnchiding the - . L CToe sednivolatled POBS, pestickics, cyattides, and  and wste

,oxygenmoiwuie or of giay ba a chenical spegiss - SR - o mammmmmmls _ ponsuai
conining vRyECH, smuashymgmpawﬁdem o e {metals and
cHilothe diaxids, ; - O ’ ' BEQS}

Electrokinetic Low intensity direct electrical current is apphed The effectiveness of electrokinetic remediation can  This technology can be used to treat soil No, site

Separation across electrode pairs that have been implanted in  be reduced by the presence of buried metallic contaminated with heavy metals, radionuclides, constraint
the ground on either side of the contaminated conductors, immobilization of metal ions by and orgamnic contaminants.
zone. Contaminants desorbed from the soil undesmable chemical reactions with naturally
surface are transported toward cathodes or anades, occurring and co-disposed chemmcals, and pH and
depending on their charge. reduction-oxidation changes induced by the

process electrode reactions. Permeability and
degree of water saturation can atso impact the
process effectiveness,
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Technology

Table 4-1

Soil Technology Screening for Comhined SWMU 14

Description

Site Constraints

Waste Constraints

Fracturing

Pressure Dewatering

Sox Flushing

Soil-Vapor Extraction

Solidification!
Stabitization

Cracks win developed by fracturing haneath iz
surfaee it Tow permeability airt overconsolidated
sedlisients W npen ficw passageways dut intrease
the effectiveness of maty it sind pwcem #nd
erlidnce cxtrastion efficienics. Practutiig st
e used with a treatment techiiology such as soff
vapor extrastioni, hiremediation, vittification,
electiokitictics or pusiip-and-treal Systems.
Technologies used it fractuting include blast-
eriltaniced fracturing, pacumatic fractizing,
hydraulic fractaring, and Lasagia process,

Air 1s mjected nto the soil at a rate that increases
groundwater pressure, resulting ic groundwater
flow away from the air ingection site. This
technuque increases the amount of soil that can be
biedegraded through bioventing.

Soil flushing uses water or & solvint o leach
cotanunant fron the sofl. Oroundwaey .
extraction Tnudt he clided W preveis spreading
contaBibation in grousdwater.

SVE uses extraction wells and vacuum pumps to
create a pressure gradient to volaulize
contamunants from the soil. The offgases from the
extrachon wells may require treatment prior to
release into the atmosphere.

in sit solidification/vabilization immobilizes
contamnants by siixing site soif with porttand
ceghte, Hise, of & chieniial teagent 1o redyios the
mehility of the contamitiant. Large sugering -
equipment 19 tsed fo mik Soils in plice with fie

TRAZANY,

Cenmiged sediments Fonit frantueing offctivenass
sk fractoms will gous By sas-claysy sols, The
wchsology shorud vt e used in atmbfmgﬁ
mmmivi:y Frachuting onik poleitiatly .-
TterFers: with utitities ml e utivitied.

Pressure dewatering applies for remediating
contaminants in the vadose zone.

Low-pesmenbility soils wn difficult wn teat with
soil Pushing. Soff fushinig Should only e ussd
Skieri: Hushiod cottaminine aud ﬂuﬁlﬁng ﬂ!ﬁd c:m
becomamedm mea;pmrnd oo

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

TFhis rechnology will Hkely leave 2 solid inéss.'
siptilar to concrere, which ma;r impact Rature dse
of thi ﬁiuzk

.ﬂeodingmvmmm pxfiet of Site -
mmﬁmm

Tha potental exists for opening tew patways,
il could spresd comaminams such wdonss

Hottaigaeous Phasa liguids (DNAPLS).

Pressure dewatering applies for any contamumnant
that is more readily degraded aerabically than
anaerobically.

Mobiiration of NAPLs in respotsg mcnsomm

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

This facheology works well far inorganics,
inclding radiosiwtides. Although otgasis-
cositassthuated suils tay be triated with
sobidificavontsishifization, sams ofganies can
delay o inbibie reactions aecessary for
salidification, :

Retained

Np, site
sonsinakt K

No, site
constraint
{shallow
waler table)

Mo, she -

- onsinin
- -[shallow
U witnr tahie)

No, site
{shailow
watef table)
and waste
constraint
{metals and
BEQs)

Nu, stte
fanstradn
{fatire she
use
“Intetference
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Blowess of vacoin putips. Compost piles amt
smﬁcm 1 aumpﬁs nfhiopﬁes :

treatment shdy apply Gitly ¥ somé coltpotnds
withit hese dontamisant geoups, Heayy mismls
catitiot be degrided by Binpies and can be woxic 1
the microotganisms,

Revision: 0
Table 4-1
Soil Technology Screening for Combined SWMU 14

Technology Description Site Constraints Waste Constraints Retained

SOIL IN SITU THERMAL TREATMENT TECHNOLOGIES

Aquathermolysis Water 1s heated to 200° 0 450°C under pressure  Shallow groundwater will hmit the effectiveness Aquathermolysis may be effective in aiding the No, site
and mjected 1nto a contaminated area. At these this technology. Aquathermolysis can impact remediation of waste oils, chromium, and volatile  (shallow
temperatures water acts as a catalyst, reactant, and ublities and water/sewer transport systems. organic compounds. water table)
solvent. and waste

constraint
(metals and
BEQs)

Thermatty Ernfancod $oll  Site soils are electrivally heated to 3R°C or This technolugy typieally tequites at least S Foer  This technology had Beeh proven to remiove soine N, site

Vagor Btraction Higher o degrade and valatlize comtanunants. & Detweei groutsiwater and e batns of the VOCs, SVOCS, pestickles, hecbitides, and PCHs  {shaliow
vacutin) sysicin Coverlng the entire meatment afca  trsatment 2oe. Hmﬂg the ot mlugh frofit soff. i ¢an Temove Some WIMbe :Wﬂéf table)
collects alf offgases and vaponizes them with temperaies cati ipace uttlivies and WESEWEI sretals fromi soil, m!du&h eimem( farms witl xhd wasie
heating olements. Residual gases are passed LEARSPOTE SYSIHHS. ot hc:ma somatrei
trouigh activaied carbon. Differost heating {mealsand
systems. that are uked for this techisiclogy intiude - BEQSY
¢lectrical heating blankets, radis o
frequenicy/elecirositagiotic beating, wnd bos sl
injection.

Virification Electrical heating 15 used to melt contaminated Shallow groundwater tends to interfere with this Some organic and inorganic contaminants may No, site
soils, producing 2 glass-like matnx with very low  process. The technotogy will create a vitreous volatilize in the process. constraint
leachmg characteristics. mass that may impact future use of the site.

ﬂL_E_X SITU BIOLOGICAL TREATMEN T TECHNOLOGIES _

Biopifes Excavatad 50ils ate mad weith amandmsnis, Esiiring stawtures and tilifies siay mped;e of Biopile teatent has boen used w0 Yreat Hu, waste
wutsients, and fillers amd placed in abovsground  sestele excavation, A ekt stouar of space Iy ponfiafogenad Vs aid fugl iydemearbons. ootk
wnclosures. Tu 40 derated wadc pile, excavard mquirea fox blopiles. Halogensatod VOCS, SVDCy, and pesticides also  (metals and
soifs sre ﬁmnr:d fister pnlesmd aerited with cafi Be tesatid, Bl the effecrivensss varics; BEQs)
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Soil Technology Screening for Combined SWMU 14

Technology Description Site Constraints Waste Constraints Retained

Biosorption Biosarption is the sorptive removal of toxic metals Existing structures and utilities may impede or Biosorption removes toxic metals from solution. No, waste
from solution by a speciaily prepared biomass. restrict excavatton. This technology may not be Not proven effective at concentrations above 30 constraint

effective for clayey soil. ppm.

Fungal Biodegradation  Fungal biodegradation refers to ¢ degradation of  Existing sruchares aisd wmilifies may aupuda or  White tot fungus tan degrade and rabteratiae & No, waste
& wide variety of otgehopoliutanss by using e pastrict exchvition, snber of vigandpalingts, inchuding the pofistrain
lignis-dograding or wood-rotting eneyiite system conyettitnal expﬁssim INT, RDX,  {metals and
of whikte fot Sungus. A HML. To addition, white mrﬁmgusm o BEQY

poéxeial o degrada and mineralize ooy
socalchrant materRls such as DDT, PAHSs, and
. PCBS.

Landfaroung Contaminated soil 1s excavated, applied into lined  Existing structures and utilities may impede or Inorganic contaminants will not be biodegraded No, site
beds, and periodically turned over or tilled to restrict excavation, A large amount of space is and volatile contaminants must be pretrezated to constraint
aerate and enhance contaminant biodegradation. required for Iandfarmmg prevent polluting the air.

Slusty Phase An agqueais sty is created By combining sofl  Existing spuehses sixl uu&ﬁes may nipedaor - Shuety-plase himamés ate used prisurily 10 . B, waste .

Hiological Troatment  With watnr and offser addifives, The sty 8 - destrict oxcavafort. Noulivmogenaous soils aud eal Hoshalogesnted SVOCs and VOOl sonstrat
mixed ootithmeusty W kesp solids suspexded axl  clayey sy Catl credie mmﬂdhawlng .. eskdvand solls ot dredged soliinents, “Shirgy- . finetils wnd
TicTooTRanisms i chitack with de soif . mbizms : : o mmmmm co-minbobiesand  BEQY -
contantinants, E}paummpietianafuw;zrocess C;Aplcially addaped nicrootganismy mhﬁﬂm{b e
the shusty is dewatered and the sreated soit Is - mmmgemed VO anid swcs. pesﬁoﬁdes
disposed of . g PRy,

SOIL EX SITU PHYSICAL/CHEMICAL TREATMENT TECHNOLOGIES

Chemical Extraction  Excavated soil is washed with aqueous-based Existing structures and utilities may impede or Acid extraction is suitable for treating soils No, waste
solutions to separate contaminants sorbed onto fine restrict excavation. Soils with higher clay content contaminated by heavy metals. constraint
particles from the rest of the soil matrix. The may reduce extraction efficiency and require (BEQs)

fractions of soil to be treated are processed in a
slurry with specific leachant mixtures to ionize
target metals. The reated mixture 1s further
treated to develop an enriched leaching solution,
which is then treated to remove the target metals.

longer contact times.

Solvent extraction has been shown to be effective
in treating soils containing primarily organic
contaminants, but is generally least effective on
very high molecular weight organics and very
hydrophilic substances.
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Seil Technology Screening for Combined SWMU 14
Technology ___ Description Site Constraints Waste Constraints Retained
Chemics} Dzidation  Cherttical axidation is & process in which the Existing stroctisses and stilities may itupeda ot . Thit schnology is effetive I reating medis . No, wasie
oxidation siafe of 4 contaminaty is incressed while  tesiciet excavation. Tron abd manganise in e coniinated with Jow concenisations of | sanstait
the nxidation swate of the teactant Is dedreased, soil wilk sonspete wﬂhmﬂlﬂﬁm fﬁt ﬂygﬁn Babgm&mi Wg@m&bﬁ Vﬁiﬂﬂﬁ&m ' .
The reactait can be apoticr elemient, iishuiding the i sesmivolales, PGB, Mwu!es, c.yamdas a«ﬂ
oxygen moketuke, or 3 may be a chemical spacies . o ,muam md}atiie misthls,
comaimng oaygen, such 4s hydrogen pacoxide o o o ) +
chiatine dioxids, ' - o )
Dehalogenation Reagents are added to soils contaminated with Exisung structures and utilities may impede or The target contaminant groups for dehalogenation No, waste
halogenated organics, The dehalogenauon process restrict excavauon. High clay and moisture treatment are halogenated SVOCs and pesticides.  constramt
15 achieved by either replacing the halogen content will increase treatment costs, Capture and The technology can be used, but may be less (metals and
molecules or decomposing and partially treatment of residuals from the process will be effective agamst selected halogenated VOCs. BEQs)
volatlizing the contaminants. Examples of especially difficult for soils containing high levels
dehalogenation include base—catalyzed of fines and moisture.

decomposition and glycolate/alkaline polyethylene
glycol (A/PEG).

Physicel Separation  Separation iecliniques concenttare comasinaed  Exising structures and wilitles may fmpeda i, Tha target sonnmilisit groups amsvocs, ﬁwls o, s,
solids throtigh physical means. Theso processss iadtrict excavatfon, Spexifie gravity of particles - - At indrgasios (inctuding dionusifdés), The - msua&n )
scnkmdcwchmmimmummmm will sffoct seuting tates and process efficierny. . i techinbfogiy chu be used ot aclected VOC il ’

{e.g., s0il, sand, or-odier-bindity mateeial). - T T peatieiiss; Magtedic separition 16 specifically -
Gravity separdtion, magnetic sepavation, aad . S ,wedmhmcymﬁ tadionuctides, sl wagnetic
sievingfphysical sepiration are examples of this - e I radwuva pﬁmm Sl asummw .~

So1l Washing Excavaled soil is washed with aqueous-based Existing structures and utilities may impede or This lechnology is effecuvc ar removing SVOCs  No, site
solutions to separate contaminants sorbed onto fine restrict excavation. High humic content in soil and inorganics. It is less effective at treating constraint
particles from the rest of the soil matrix. This may require pretreatment. It may be difficult o VOCs.
technology only separates the contaminants and remove organics adsorbed to clay-size particles.

daoes not destroy them. Further treatment or
disposal of the process water 1s required

Soil-Vapor Extraction A vacuum I applied 104 tetwork of abovaground  ExJssing struchieees and milities iy ipede of  SVE applies to soils vontaminsted wih YODs s No, shte

Piging o encournge volmilizaon of piganics from  seswict Gxamion, A ldge AgOUnL of sace iy some SVOCs, - consteaiit
e axcayated sofl. The provess includes  sysfem  required for s tecliology. High mofsture : {ehallow
for bandiing utrgasas Sotmert, bigh bamic coment, o soimpact wify Wit ’ watet tbla)
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Soil Technology Screening for Combined SWMU 14
Technology Description Site Constraints Waste Constrainls Retained
Solar Detoxtfication Solar detoxification 1s a process that destroys Existing structures and utilites may impede or The target contaminant groups for solar No, waste
contaminants by photochemical and thermal restrict excavation. Site must have adequate detoxification are VOCs, SVOCs, solvents, constrain
reacttons using the ultraviolet energy mn sunlight sunlight. pesticides, and dyes. The process may also (metals and
remove some heavy metals from water, BEQs)
Solidificationt Contatmmants are physically bound or encased Txisting strachsres and “uitidies may hupedﬁ ot This tiohmology works well far aﬁmxﬂms Mo, dite
Stabuiization withan A stabltized mass, o cheitical reactiniis ate  testrict excavation, Tickading tadiosustides. Lonstraim
induced with, siabiizing agecss. The coruminants © conmutiinated soils may be trsasad Witk : (Qunite site
are fiot removed o destrayed, bt tielr inobllity is “sodidificanonfembization, Some thpAnes ta e
reduced. Examples of 575 techinologics include delny ar fihitir reactions mmry far intexfarecnc)
biminization, enwisified asphall, modiffed sulfue salidifscavion,
cetitettt, polyethylens extrasion, Porroluvportland
cement, radiactive waste solidification, sludyt
stabilization, and solable phosphuates.
Supercritical Carbon  This process employs supercritical carbon dioxide  Existing structures and utilities may impede or This technology can remove normally insoluble No. waste
Dioxide Extraction as a solvent lo remove normally insoluble organic  resirict excavation. Elevated water conlent can organics from soil. constrain
compounds. It does not destroy target have a negative impact on SCDE performance. (metals and
contaminants. BEQs)
SOIL EX SITU THERMAL TREATMENT TECHNOLOGIES —
Aduathermolysis Water is hieated to 2007 to 450°C umder pressure  Eaiseinig stuctres ml tmfmas may impeda o 'Amﬁdwmmlysi& way be effuttive il aiding the Np, wase
aid wnjested o 4 confamitated area. ALthese  revtrict excavation. . o semadiation of waste nils, m:nium. mivamn sonsinaiit
temparaturad, wmac:sas acatlyss, mm WWW T {netals s
solvesit, ) : ) BEQs)
Distillation Hydrocarbons and water are volatilized from Existing structures and unlities may impede or This tcchno[ogy is lirniled to the removal of No, waste
contaminated media using either heat or vacuum.  restrict excavation. organic contaminants from wastes. constraint
(metals)
High-Fressute Wet aiz oxadation and superceitical water oxidation  Existing strociures and wilities may impem ot Wit 6t oxidation £an treat hysdrecarbois and No, waste
Oxidation belong fo this technology tatzgory. Both Testrict excavation. - other o‘zgm SOmPOTs. sonstraiie,
Prycasses whe hugh peossute and mnpzmsrc W@ {metals and
teear mgamn cnmaﬁnanu Snpemﬁmal wam oxidation applics 10 PCBs and

orlher eabls Coinpoils.

BEQs)
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Seil Technology Screening for Combined SWMU 14

Technology Description Site Constraints Waste Constraints Retained

Hot Gas This process involves raising the temperature of  Existing structures and utilities may impede or This process applies to demilitarizing explosive No, waste

Decontamination the contaminated material for a specified period of restrict excavation, items, such as mines and shells (after removal of  constraint
time. The gas effluent from the material 1s treated explosives), or scrap material contaminated with  {metals and
in an afterburner system to destroy all volauhized explosives. BEQs)
contaminants.

Incintration/Pyrelysis  Incineration butns comaminamd sediment %t high  Exlsting structires sl iiliies nay fmpede ot Incinesation may be effectiva it iseafing aegatio-  No, waste
temparatures (1,600 ~ 2,200°F) to volatifize und . resieict excavarion. mgmy Abtusive fited can . conmminated o, but oot solf with metals as e constraint
combust organic comamibants, A conibisbon gas  umage he processor Ui, The teciinology | . pnmnty contamisadits. - The W contaninant {metals)
treaticit systim must e ithded with tie reguirey drying the ol wnﬁm Tess than m " gronsps For pymlysa are SVOCs and pesticides.
incincrmtor, The ciroulatng bed combustar, - Tooistitte Content, - . Pyrolysis Is ot offestive fn dither destroyity ot
fhuidived bed reasemr. ifrared combustor, asxd physiontly veparaiing ifiosganics fom e
rofary kil are examples of ifiditetaiors. contaminited modinm, Voluila mels sy be
Pyrolysiy chiemicaily changes continuiniatd teoncvad by the highet mpmmt. mma it
sediiiioiit by beadng it if the absesice of ait. ﬂtwaycd
Pyralysis catt be achieved by limiting oxyget o
omry kilng atid fluldired bed rescrors. Maler
salt destiuchion is asothet exsmple of pyrolysis. )

Open Burn/Open In open burn operations, explosives or munitions  Existing structures and utilities may impede or Open burn/open detonation can be used to destroy  No, wasie

Detonation are destroyed by self-sustasned combustion, which restrict excavation. For safety purposes, excess, obsolete, or unserviceable munitions, constraint
is igmited by an external source, such as flame, substantial space is required for open processes. components, and energetic materials, as well as
heat, or a detonatable wave. Open detonation Open burm/open detonation requires a RCRA media contaminated with energetics.
destroys detonatable explosives and munitions by  Subpart X permt.
detonating with an energetic charge.

Thermal Desorption.  50il 1 geiserally Heared Between 200° and. .. Existing Sttucnises ais) wilites pay fipede o, - Inosgstdc Sontantinants of merals tat are not Bio, wase:
LDDOF o saparite VOCs, witer, and some . fadrict cxcavasion. Highty shrasive feed can patiisutarty volastife will not e effectively songieaiie
SV frotts the sollds ko 4 gas stream. “The ~ daruge the processor unie, Clay and sﬁtxsnils " fetmiyeind by therital desorptioit. low BEQs
organics i the gas stream sttast be treaed o and golf with high hunsdc comtent inciesse teaction ‘ sotesnite-
<apires),  Thermal desosption maay beused it thve dun & contaminant bimxg oy -
high o low temperanites, depending on mc
yatatility of the comaininants.

Vitrification Electrical heating is used to melt contaminated Existing structures and utilities may impede or This technology is primarily used for radioacuve  No, site
soils, producing a glass-like matrix with very low  restrict excavatien. contaminants. constraints

leaching characteristics.
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OTHER SOIL TREATMENT TECHNOLOGIES .
Esgavation und Offsite Contaminated sait 5 excavated and dispossd of  Bxisting sructures and witites may fopade or  TOLP results sitay bmpact disposal options, Vi
Disposat offsite at 4 Boensed waste digposat facility. Testrict excavation. Transporiation of i sol - ' : :
Sirnugt popuitared atess imy affect cotiwhunlty
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5.0 DEVELOPMENT AND EVALUATION OF ALTERNATIVES

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

them.

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

requirements for selecting the remedial action.

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

with the associated statutory considerations that must be met are:

. Primary Criteria 1 — Protection of human health and the environment

. Primary Criteria2 — Attainment of cleanup standards

. Primary Criteria3 — Source control

. Primary Criteria 4 — Compliance with applicable waste management standards

Secondary Criteria
The alternatives are scored on their abilities to meet the four primary criteria as well as
five secondary criteria. These secondary criteria can help rank remedial alternatives that have met

all four of the primary criteria described above.

3-1



Zone H Combined SWMU 14 Corrective Measures Study Report
Charleston Naval Complex
Section 5 — Development and Evaluation of Alternatives

Revision:
. Secondary Criteria 1 —  Long-term reliability and effectiveness
. Secondary Criteria2 —  Reduction in waste toxicity, mobility, or volume
. Secondary Critefia 3 —  Short-term effectiveness
) Secondary Criteria 4 — 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 criteria to be eligible for selection. Evaluation of this criteria should
provide a final measure to assess whether each alternative adequately protects human health and
the environment. The overall assessment of protection draws on the assessments conducted under
other evaluation 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 the remedy. In some cases, certain technical
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aspects 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 evaluate 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 time frame for each alternative to

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

5.1.3 Source Control

A critical objective of any remedy must be to stop further environmental degradation by
controlling or eliminating further releases that may threaten human health and the environment.
Unless source control measures are taken, efforts to clean up releases may be ineffective or, at
best, 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. Any proposed source control measure will include a
discussion on estimated effectiveness based on site conditions and 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. Each
alternative must satisfy this criteria to be eligible for selection. This criteria is used to evaluate
whether each alternative will meét all the federal and 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
10 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.

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

within protective levels.
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5.1.6 Reduction of 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 of the remedial action.

. Risks to workers during implementation of the remedial action.

. Potential for adverse environmental impact as a result of implementation.
. Time until remedial response objectives are achieved.
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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 remedy effectiveness monitoring, including an evaluation of the risks

of exposure should monitoring be 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.

. Auvailability 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
and RCRA sites. The cost estirﬁate for a remedial 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 typicaily refer to long-term power and material costs (such as the

operational cost of a water treatment facility), equipment replacement costs, and long-term

monitoring costs,

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 ihvested 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 caiculations. 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 containment, in situ and ex situ treatment, and excavation and disposal.
Depending on remedial objectives and property reuse considerations, each alternative may include
institutional controls and monitoring. The following alternatives have been developed from the

technologies retained from the screening described in Section 4:

Alternative 1: No Further Remedial Action

Alternative 2. Phytoremediation

. Alternative 3. In situ Landfarming

Alternative 4: Low-Permeability Surface Cap
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. Alternative 5: Excavation to Residential Zone H Background Inorganic Site Risk with
Offsite Disposal
. Alternative 6: Excavatioh and Offsite Disposal of All Areas Exceeding Zone H

Background Concentrations

5.2.1  Alternative 1: No Further Remedial Action
No remedial actions would be taken to contain, remove, or treat soil contamination that exceeds

remedial objectives. Soil would remain in place. This alternative would achieve a site wide

residential risk of 6.3E-05 above background. W ‘ | M ’L/ 6 ? /
ternative because residual t

(1.0E-04 to 1.0E-06) following
the DET ISM described in Section 2.3. Furthermore, the DET is scheduled to complete another

Implementation of no further remedial action is a viable remedia

residential site wide risk is within the USEPA acceptable ran

ISM in 1999 — excavation and disposal of lead shot-contaminated soil from SWMU 14 and from
the berm at the southern end of the Combined SWMU 14,

5.2.1.1 No Further Remedial Action: Primary Criteria

Overall Protection of Human Health and the Environment

No further remedial action provides no additional protection of human health and the environment.
This alternative assurnes that future use would be residential. Under the no further remedial action
scenario, arsenic-, antimony-, and BEQs-contaminated soil would remain onsite. No institutional

controls are included in this alternative.
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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. However, as is, the residential site risk (6.3E-05)

is within USEPA’s acceptable range of 1.0E-04 to 1.0E-06. /]/Y\&Z)

Source Control

This alternative does not address source control. Contaminated soil would remain above remedial

objectives.

Compliance with Applicable Waste Management Standards

No waste will be managed under this alternative. Therefore, waste management standards do not

apply.

5.2.1.2 No Further Remedial Action: Secondary Criteria

Long-term Reliability and Effectiveness

Long-term reliability and effectiveness of Alternative 1 is minimal. Soil volumes and
concentrations would remain unchanged and this alternative does not reduce the magnitude of

current site risk
Reduction of 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 this alternative.
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Implementability

The no further remedial action alternative is technically feasible and easily implemented. No
construction, operation,or reliability issues are associated with this alternative. Administrastive
coordination, offsite services, ;naterials, specialists, or innovative technologies would not be

required. No implementation risks are associated with this alternative.

Cost

No costs are associated with this alternative.

5.2.2  Alternative 2: 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 would be applicable to Combined SWMU 14:

. 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, a 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 the root system of a plant and moved to the aboveground parts — the

stems and leaves — where they can easily be harvested and removed from the site.
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o 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 is able to immobilize the COCs through uptake, precipitation, or reduction.

. Phytotransformation: Certain plants are used to degrade contaminants through plant
metabolism.
. 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 in the planting scheme design including

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

During remedial activities, one or more of the following institutional controls would be installed

as part of this alternative:

. Site access controls: fences, signs, gates, and additional site personnel
. Public awareness

. Long-term monitoring of general site conditions

. Land-use restrictions

. Excavation warnings and soil-use restrictions
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5.2.2.1 Phytoremediation: Primary Criteria

Overall 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 during implementation, would eliminate risk to potential future residents or 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.

Finally, public acceptance of phytoremediation can be very high, in part because of the park-like

aesthetic, 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 one of the least aggressive remedial technology and would likely require
the most time to attain proposed cleanup standards. Once design plans are approved, this

alternative would be expected to take several years to satisfy remedial objectives.
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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 controls
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 remedial objectives which are protective of future residential and
industrial site users. Transportation of harvested materials offsite may 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 be performed for verification. No

location-specific regulations would be triggered by this alternative.

5.2.2.2 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
concentrations, complete full-scale applications of this 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 initial, small-scale field tests.

Reduction of Toxicity, Mobility, or Volume
This alternative would provide effective toxicity, mobility, or volume reduction by slowly

removing, transforming, or immobilizing contaminants in the soil that contribute to site risk.
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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, or 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.

Implementability

Phytoremediation is technically and administratively feasible at Combined SWMU 14. 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 during implementation because soil would still represent an exposure threat until the

contamination above remedial goals was phytoremediated.
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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:

L

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
compiete the treatability study.

. Preliminary field testing at the site to monitor results and refine design parameters.

. Full-scale remediation

Disposal of resulting plant material.

Phytoremediation would probably take more than 10 years to reduce COC concentrations to

background levels. Table 5-1 summarizes its advantages and limitations.

Costs

Costs associated with phytoremediation are presented in Table 5-2; however, current estimates
costs for phytoremediation vary widely. Phytoremediation capital costs would be $315,400,
annual O&M costs would be $30,000, and long-term monitoring costs would be $22,000 per year.
As appropriate, the long-term monitoring program can be modified with regulatory approval. The

total cost for phytoremediation over a 30 year period would be $1,031,020.
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Table §-1
Phytoremediation Advantages and Limitations
(Miller, 1996 and Chappell, 1997)

Advantages Limitations

In situ technology - Limited to shalkww soils; streams, and groundwater —
- :gm«aliy mmcttﬂ tu gmmdwmr within 10 feet of the
-ground sufdce .’
Passive treatment with minimal associated O&M High concentration of hmrdous miaterials can be toxic 10
plants
Solar poweredd , R:eguhmr uaftmtﬁmty
Organic pollutants may be degraded to carbon dioxide and Climatic and agriculwural conditions may infiuence growth

water, removing, as opposed to transferring, environmental  rate and indirectly, treatment system effectiveness
toxicity

Cos-sffective far lasge vlames of 3ol havmg fow | © . Slower tunmechauicd! treatment systerns

concenitations. e T .

Overall costs can be 10% o 20% of traditional ex situ Only effective for moderately hydrophobic contaminants

systems, 7

Transfer s faster than monitored titural attenuation Toxicity and- bueavailahiihy nf degradatmn pmaums are

Significant public acceptance Comammants may be moblllzed into the groundwater {for
soil applications)

Air emissiony dre minimal Contaminunts may enter food chairs through animal
GoRsumption

Secondary wastes are not generated

Soil and groundwater remain in place and can be used post-
treatment

Table 5-2
Phytoremediation with Institutional Controls Costs

Action Quantity Cost per Unit Tota) Cost
Capital Costs
Laboratory/pilot/fieid studies 18 $80,000 : $80,000
Mobilization/demobilization LS $5,000 $5.000
Planting 7 acres $10,000/acre $70,000 -
Soil cover and amendments 7 acres $7,500 $52,500
Institutional controls Ls $10,006 $10,000
Engineering/oversight LS 20% $43,500
Contingency/miscellaneous LS 5% $54,400
Subtotal $315,400
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Table 5-2
Phytoremediation with Institutional Controls Costs
Action Quantit; Cost per Unit Tatal Cost
Operations and MainTcnance Costs : —
Horticulsure (plant heatth) : 730768 . . §L00DMce - £7,000
Pruning 7 acres $1,000/acre $7,000
Harvesting } 7 aores CUB2000Mcre $14,000
Inspection LS $2.000 $2,000
Subtotal $30,000
Present worth value at 6% discount rate over 30 years $413.000
Phytoremediation Long-term Monitoring Annual Program
Seil mmpﬁng(ﬁ&?ﬁ_'wmk}:’ T L A'&Ghrs,: C R NI s 36,500
Soil analysis 20 samples per year . $200/sample $4,000
Reporting/engineering LS 20% cost $3,000
Misc. equipment, suppliss, travel . - LS © . W%eest - - .$3,500
Subtotal $22,000
Present worth value subtotal at 6% for 30 vears $302,800
Total $1,031,200
Notes: lﬂbﬁ 2 ’9

AN R P/
W0

Cost estimates developed from Milter, 1996 and Chappell, 1997.
LS - jump sum

5.2.3  Alternative 3: In situ Landfarming

In situ landfarming is a demonstrated, active treatment pyocess which uses soil’s assimilative
capacity to degrade, immobilize and transform COCs. Perjodic disking or tilling will maintain
appropriate oxygen levels in the soil while nutriegt (phosphorus and nitrogen) and
enhanced/engineered bacteria addition can supplement tfe process and improve degradation rates.
Under certain conditions, landfarming has provepitself to be an effective and economical remedial

technology.

During remedial activities, one or more of the following institutional controls would be installed

as part of this alternative:
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. Site access controls: fences, signs, gates, and additional site personnel
. Public awareness
. Long-term monitoring of general site conditions
. Land-use restrictions
. Excavation warnings and soil-use restrictions

5.2.3.1 Insitu Landfarming: Primary Criteria

Overall Protection of Human Health and the Environment

In situ landfarming protects human health and the environment by slowly degrading, transforming,
or immobilizing contaminants in the soil that contribute to site risk. This alternative, coupled with
appropriate institutional controls during implementation, would eliminate risk to potential future
residents or site workers and the environment due to dermal and gastrointestinal contact and

drastically reduce the potential for contaminant migration.

Short-term risks from inhalation and dermal contact during implementation (due to tilling and
disking) may be moderate, but could be controlled using common engineering technigues and
appropriate PPE. This alternative would comply with applicable waste management standards and

remedial objectives.

Finally, public acceptance of bioremediation can be very high, in part because of the "farm-like"

aesthetic.

Attainment of Cleanup Standards
This alternative would attain media cleanup standards as established by the project team. In situ

landfarming would likely require se¥eral months to a few years to attain proposed cleanup

povr , 1 \p eni
A Ar@“”‘”ﬂ

standards.
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Source Control

This alternative would provide effective source control by slowly degrading, transforming, or
immobilizing contaminants in the soil that contribute to site risk. Institutional controls 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

In situ landfarming meets remedial objectives that protects future industrial site workers. Since
the waste will remain onsite and in place, no U.S. Department of Transportation regulations nor
land-disposal restrictions would be triggered during remedial activities. Furthermore, no

location-specific regulations would be triggered by this alternative.

5.2.3.2 Insitu Landfarming: Secondary Criteria
Long-term Reliability and Effectiveness

In situ Jandfarming has proven itself to be an effective and economical remediation technology for H"’) g

tdld)

Contaminants would be degraded to nontoxic elemental compounds through biodegradation. al““

the treatment of a wide range of hydrocarbons, including BEQs (PAHs). Inorganics, although not

degraded, are immobilized during the biological transformation of organic compounds. o

Future risk due to exposure to surface soil wailld be reduced by landfarming. .,Lb z
Reduction of Toxicity, Mobility, or Volume rﬂ”:’%} D

This alternative would provide effective toxicity, mobility, or volume reduction by slowly &gz
degrading, transforming, or immobilizing contaminants in the soil that contribute to site risk. H J
Toxicity is reduced by biological processes that degrade the contaminants to less toxic forms.
These biological processes would also immobilize inorganic compounds in the treatment zone
(upper 1 to 2 feet). However, soil tilling and disking, while providing oxygen, may volatilize a

minor fraction of the organic contamination even though heavy BEQs would likely resist
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volatilization. Volume reduction, though likely to be minimal, would occur due to contaminant
degradation or volatilization. With appropriate monitoring and maintenance, the toxicity,

mobility, or volume reduction processes would be irreversible.

Short-Term Effectiveness

Implementation of in situ landfarming would have some short-term effects on site workers due
primarily to soil tilling and disking. Short-term risks from inhalation and dermal contact during
implementation may be moderate but could be controlled using common engineering techniques
and appropriate PPE. Adverse impacts to the surrounding environment are not anticipated during
treatment activities; engineering and institutional controls would be applied to manage storm water
runoff and erosion. Once design plans are approved, this alternative would be expected to take

several years to satisfy remedial objectives.

Implementability

In situ landfarming is technically and administratively feasible at Combined SWMU 14. Areas
10 be remediated are readily accessible. Contaminanis are generally in the top 1 to 3 feet of soil
which contributes to landfarming success. Overall, this alternative is easy to implement, maintain,
and monitor. Only farming equipment and tanks/accessories to distribute the nutrients would be
required to implement this technology. Confirmatory sampling would be required to monitor the
performance of the process. No future remedial actions would be required after this alternative

is completed.
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 landfarming project for any of the technigues include:
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. Site characterization, including determination of soil and water chemistry/conditions,
climate, and contaminant distributions.

. Treatability studies to determine rates of remediation and appropriate nutrient/fertilizer

and (possible) bacteria addition. Agricultural analyses are required to complete the

treatability study.

. Preliminary field testing at the site to monitor results and refine design parameters.
. Full-scale remediation
Costs

Costs associated with in situ land farming are presented in Table 5-3; however, current cost
estimate for land farming may vary. In situ landfarming capital costs would be $123,300, annual
O&M costs would be $43,500 including long-term monitoring. As appropriate, the long-term
monitoring program can be modified with regulatory approval. The total cost for in situ
Jandfarming over 30 years would be $722,100. The monitoring period is negotiable — costs were

evaluated over 30 years for consistency.

Table 5-3
In situ Landfarming with Institutional Controls Costs
Action Quantity Cost Total Cost

Cgitai Costs
Labaratory/pilotficld siudies LS $50,000 $50.000
Mobilization/demaobilization LS $5,000 $5.000
Treatment ares preparation 15 $10,008 $10.000

— Storit watet controis .

~ gite grading
Irrigation system and piping LS $10,000 $10.000
Institutional conirols LS 310,000 $10,000
Engineering/oversight LS 20% $17,000
Contingency/misceflanegus LS 5% $21,300 .
Subtotal $123,300
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Table 5-3
In situ Landfarming with Institutional Controls Costs
Action Quantity Cost_ Total Cost
Annual Qperations and Maintenance Costs -
Tilling CeL L 2deyswesk L STOOREy $10,000
Moisture control and site monitoring 2 day/week $100/day $10.000
Sampling N . S0wmples R szmixampie R $10,000
Engineering/oversight LS o 20% . $6.000
Contingency T T L et~ T, (2.
Subtotal $43,500
Present worth value at 6% discount rate over 30 years . $598,800
Total I $722,100
Note:
LS — lumpsum

5.2.4  Alternative 4: Low-Permeability Surface Cap

This alternative uses a physical barrier to cover contaminated soil to eliminate the potential for
dermal and gastrointestinal contact. It is not intended to prevent leaching (i.e., it is not a RCRA
cap). Land use would be restricted to using institutional controls to minimize uncontrolled

exposure. The estimated placement of the low-permeability surface cap is shown on Figure 5-1.

The area to be covered is approximately seven acres, approximately 70% of the site, and
represents the area of the site in which contaminants exceed their remedial objectives. The actual
location and size of the cover would be selected after the confirmation samples were collected and

future land-use requirements better defined.

Cover construction would consist of two alternatives, depending on future site use: (1) a 24-inch
thick, low permeability soil layer with a vegetative cover and (2) a combination cover: 60% soil
cover and 40% 8-inch asphalt concrete pavement, coupled with a drainage system to divert runoff

from the asphalt concretecover surface. The soil cover would be sloped to manage storm water
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runoff and prevent erosion. The combination cover would be designed to comply with future site

needs.
For either cap system, confirmation sampling would complement current soil data to help delineate
the extent of soil in which contaminant concentrations exceed the remedial objectives. This would

ensure that all contaminated soil exceeding remedial objectives is covered.

One or more of the following institutional controls would be installed as part of this alternative:

. Site access controls: fences, signs, gates, and additional site personnel
. Public awareness

. Long-term monitoring of general site conditions

. Land-use restrictions

. Excavation warnings and soil-use restrictions

5.2.4.1 Low-Permeability Surface Cap: Primary Criteria

Overall Protection of Human Health and the Environment

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

comumon engineering techniques and PPE.
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Attainment of Cleanup Standards

Surface capping would attain media cleanup standards as established by the project team by
eliminating dermal and gastrointestinal contact. As a result, risk-based cleanup standards would
be achieved. This alternative would minimize the threat to human health and the environment by

eliminating potential migration and exposure pathways.

Source Control

This alternative would provide effective source control by eliminating further releases that might
threaten human health and the environment by Iimiting rainwater infiltration and preventing direct
contact to the contaminants. Furthermore, institutional controls would drastically reduce the

likelihood of additional risks to future site workers or residents.

Compliance with Applicable Waste Management Standards

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

regulations.

5.2.4.2 Low-Permeability Surface Cap: Secondary Criteria

Long-term Reliability and Effectiveness

A cover would effectively reduce site worker contact with the contaminated soil. However,
institutional controts and routine O&M would be required to ensure that any exposure to human

and environmental receptors is within protective levels.
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Soil and combination covers are generally reliable containment controls. If the cover failed, site
workers could be exposed; however, repairs could be made to re-establish the cover’s integrity.

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

Reduction of Toxicity, Mobility, or Volume

Capping does not remove, treat, or remediate the contaminated soil; it provides containment only.
The soil and combination covers are considered reversible — since the contaminants exceeding
remedial objectives remain onsite, they may be exposed if the cover fails due to poor maintenance.

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

Short-term Effectiveness

Adverse impacts to the surrounding environment are not anticipated during cover construction;
engineering controls would be applied to manage storm water runoff. Once design plans are
approved, actual cover construction would be expected to take a relatively short period of time
(less than 6 months). During construction of either cover, there would be a potential risk of
dermal or gastrointestinal contact and inhalation of particulate emissions; however, this risk would

be reduced by using proper material handling practices and appropriate PPE.

It is anticipated that the time frame until remedial objectives are satisfied would be relatively brief.

Consequently, worker exposure to the contaminants would be minimal.

Implementability

A soil or combination cover with institutional controls is technically and administratively feasible.
This alternative could be readily applied at the site since the proposed areas to be covered are
easily accessible to site workers. Thus, implementation of this alternative would merely involve
emplacement of the cover, implementation of institutional controls, and establishment of

maintenance requirements. Future monitoring and maintenance would involve periodic cover
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inspections and damage or degradation repair (if required); however, repairs would be easily

implemented. The cover(s) would not require any extraordinary services or materials.

The cover location and material selection is not intended to interfere with future site use. The

cover could be designed to serve as a beneficial part of future industrial site operations.

Cost

Costs associated with surface capping are presented in Tables 5-4 (soil cover) and 5-5 (asphalt
concreteand soil combination cover). The total cost for a 24-inch thick low permeability soil layer
with a vegetative cover, including institutional controls and long-term monitoring, would be
$568,500. Alternatively, the total cost for a combination soil/asphalt concretecover, including
application of institutional controls and long-term monitoring, would be $1,045,700. O&M costs
for these covers are $6,000/year and $7,000/year, respectively. Long-term monitoring would be
required to maintain the effectiveness and integrity of the surface cover. The monitoring period

is negotiable — costs were evaluated over 30 years for consistency.

Table 5-4
Soil Cover with Institutional Controls Cost

Action Quantity Cost per Unit — Total Cost
Capital Costs _
Mobilization/demobilization Ly $5,000 $5,000
Grading/site preparation 5,000 yd* $1.50/yd’ | $7,500
24-inch soil cover 20,000 yd® $15.00/y¢ $300,000
Vegetative cover 7 acres $1,800/acre $12,600
Institutional controls LS $10,000 $10,000
Engineering/oversight LS 20% $67 .060
Contingency/misceliansous LS 25% $83,800
Subtotal $485,900
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Table 54
Soil Cover with Institutional Controls Cost
Action Quantity Cost per Unit Total Cost

Operation and Maintenance Cost
e e ,,—,——— —

Maintain cover (30 years} , S PSSR i $5.000
Inspection and reporting LS $1,000 $1.000
Subtotal $6,000
Present worth value at 6% discount rate over 30 years $82,600
Total $568,500
—_—
Table 5-5
Soil and Asphalt Concrete Combination Cover with Institutional Controls Costs
Action Quantity Cost per Unit Total Cost
_Capital Costs
" Mobilizationfdemobilization ) SSSE00T T $5.000
Grading/site preparation $1.50/yd* $7,500
Drainage system ‘ -SZB;B(X) 825,000
Asphalt concrete surface (8 inches) $3.50/11? $420,000
24-inch soil cover $15.0047d" 180,000
Vegetative cover 4 acres $1,800 / acre $7,200
Institutional controls. LS - SHee. - SO
Engineering/oversight LS 20% $130,900
Contingency/miscellanecus LS 5% $163,700
Subtotal $949,300
Operation and Maimeznce Cost B B .
Maintain drainage and cover (30 years) LS $6,000 ] $6,000
inspection and teparting LS $1,000 . SL000
Subtotal $7,000
Present worth value at 6% discount rate over 30 years $96,400
Total $1,045,700
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5.2.5 Alternative 5: Excavation to Residential Zone H Background Inorganic Site Risk
with Offsite Disposal
Rather than treating each individual sample point above Zone H background concentrations, total

site risk at SWMU 14 can be reduced to Zone H background levels by excavating or otherwise
treating only the areas of greatest contamination at a site. Under this alternative, approximately
28,000 fi* of contaminated soil would be excavated to a depth of about 1 foot and disposed of
offsite at an non-hazardous waste landfill. According to the site risk reduction analysis developed
and discussed in Section 3.3, this alternative would result in a residual residential site risk of
4.0E-05, which is slightly less than the residential Zone H background inorganic risk of 4.1E-05.
L7
To achieve a site-wide residual residential Zone H arsenic background risk, approximately
1,000 yd’ of soil would require removal, disposal, and replacement with clean backfill
(Figure 5-2) Excavated soil would be placed in discrete stockpiles for sampling and TCLP
analysis in order to classify the soil as either hazardous or nonhazardous and disposed of
accordingly. Based on the rule of thumb that TCLP results will be less than or equal to 20 times
less the total soil concentration of a contaminant and the fact that none of the three TCLP samples
collected for TCLP analysis by the DET exhibited toxicity characteristics, all excavated soil is

expected to be non-hazardous.

5.2.5.1 Excavation to Residentiat Zone H Background Inorganic Site Risk with7
Offsite Disposal: Primary Criteria *A& !
Overall Protection of Human Health and the Environment

Excavation to Zone H residential background risk and offsite disposal protects humaryfiealth and
the environment by removing contaminated soil that contributes to site risk/greater than
background. This alternative would limit risk to future site residents and the environment due to

dermal and gastrointestinal contact to no greater level than is already present in non-contaminated

areas of Zone H as a whole.
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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. Contaminated
soil would be excavated at select locations until confirmation samples satisfy site-wide risk
reduction remedial objectives. This alternative is the most aggressive remedial technology and

would likely require the least time to attain project team cleanup standards.

Source Control
This alternative would effectively control the source by eliminating contaminated media which

contributes to site risk greater than calculated background levels.

Compliance with Applicable Waste Management Standards

This alternative would meet site-wide remedial objectives protective of potential future receptors.
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 is
non-hazardous (three TCLP samples were collected and analyzed by the DET; none of the samples
exhibited toxicity characteristics based on the TCLP results), TCLP analysis would be performed

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

5-32



Zone H Combined SWMU 14 Corrective Measures Study Report
Charleston Naval Complex

Section 5 — Development and Evaluation of Alternatives
Revision- 0

5.2.5.2 Excavation to Residential Zone H Background Inorganic Site Risk with Offsite
Disposal: Secondary Criteria
Long-term Reliability and Effectiveness

This alternative would reduce the quantity of soil in which contaminant concentrations exceed site-
wide risk reduction remedial objectives. A residual site wide residential risk below Zone H
inorganic background risk would remain following the completion of this remedial alternative.
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, future liability might be

incurred because the waste is not destroyed.

Reduction of Toxicity, Mobility, or Volume

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

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 which specifies PPE, respiratory protection, etc. It is
anticipated that the time frame until remedial objectives are satisfied would be relatively brief

(less than three months). Consequently, worker exposure to the contaminants would be minimal.
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Implementability

Excavation with offsite disposal is technically and administratively feasible at Combined
SWMU 14. Removal and offsite disposal are common remedial alternatives that have been applied
at previous sites. The only poténtial 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 relatively small
(approximately 1,000 yd’ maximum) 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.

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

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

Costs

Costs associated with this alternative are presented in Table 5-6. The total cost for excavation and
disposal to a nonhazardous, Subtitle D landfill would be $111,000 — alternatively, the total cost
for excavation and disposal to a hazardous, Subtitle C landfill would be $403,500. If the
excavated soil were distributed between the nonhazardous and hazardous landfills based on TCLP
characterization, the actual total cost would fall between these two extremes. There are no O&M

costs associated with this alternative.
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Table 5-6
Excavation to Residential Zone H Background Inorganic Site Risk with Offsite Disposal Costs

Action Quantity Cost per Unit  Total Cost
Removal Action O
Excavation Lo00yd - ' ‘ $201yd* $20,000
Confirmation/TCLP samples 50 samples $100/sampie $5,000
Backfilt o R e I € $15.000
Engineering/oversight LS 20% cost $8,000
Contingency/miscellaneons  © 7 T D 7 7 e 310,000
Subtotal _ $58,000
Subtitle D Disposal Facility
Transponation— 1,000 yd* $8/yd® $8,000
Soil disposal . L1500%ms . .. 830fem . $45,000
Subtotal $53,000
Total (Subtitle D) - $111,000
Subtitle C Disposal Facility ........._...._
Transportation 1000 yd® : " 88iyd .$8.00¢ -
Soil disposal 1,500 tons $225/1on $337,500
Subtotal $345,500
Total (Subtitle C) $4_1_)§_;&0

Note:
LS - lump sum

5.2.6  Alternative 6: Excavation and Offsite Disposal of All Areas Exceeding Zone H
Background Concentrations
All soil in which contaminants exceed calculated background reference concentrations would be

excavated down to one foot below ground surface and disposed of in an offsite landfill. Antimony
concentrations exceeding 0.1 residential hazard and lead concentrations exceeding 400 mg/kg

would be excavated as well.
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To achieve calculated background conditions for all Combined SWMU 14 COCs, approximately

4,600 yd® of soil would require removal/disposal. Sample points requiring removal are

summarized in Table 5-7. Since contaminated soil would be addressed on a point-risk basis, more

soil wouid require excavation and disposal (4,600 yd® vs 1,000 yd®) than the site risk remedial

scenario presented in Section 5.2.5 (Alternative 5). Excavated soil would be placed in discrete

stockpiles for TCLP sampling and analysis. Based on the sampling results, the stockpiles wouid

be designated as either hazardous or nonhazardous and disposed of accordingly. It is anticipated

that ali of the excavated soil would be nonhazardous.

Table 5-7

Excavation and Offsite Disposal of All Areas Exceeding Zone H Background Concentrations
Sample Points Requiring Removal

Sample Point Estimated Associated Area !t‘t‘[ : Contaminants

SWMU 14°
Mame TR N
SWMU 15 -
3 . ) BEGY . T
4 488 Arsenic®, BEQs
6 1,481 BEGx
AOC 670 ____ _
3 2,715 BEQs T
4 2,454 BEQs
5 2,499 BEQs
8 2,438 BEQs
9 2,493 Antimony®
1t 2.724 Antimony
2* 2,486 BEQs, Antimony, Arsenic, Lead
13 2,509 Antimony
16 1,435 Antimony
23" 2,580 Antimony, Arsenic, Lead
26 2,613 BEQs, Lead
29 3,732 BEQs
30 7.056 BEQs
3] 2.338 BEQs
32 5,000 BEQs, Arsenit
34 2.942 BEQs
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Table 5-7
Excavation and Offsite Disposal of All Areas Exceeding Zone H Background Concentrations
Sample Points Requiring Removal
Sample Point Estimated Associated Area !ft’) : Contaminants
AOC 684 _
g s000 TLEEQSTC
2 2,407 BEQs
E : 249 BEQS
4 2,616 BEQs
12 2,966 Antimony
B s T oAty
14 2,604 Antimony
17 5,861 Antimony
18 L 3am | ohttdreny
20 1,882 BEQs
23 1,612 BEQs
24 2,662 "BEQw
26 3,066 BEQs
27 ' 2592 ‘ BEGs
35 3,268 BEQs
36 3,468 BEQs
40 5,000 BEQs
43 3,024 BEDs
44 4,694 BEQs
Notes:
a — Associated areas developed using Thiessen polygons.

- Contamination addressed during a DET ISM.

- BEQ concentratton greater than iis calculated background concentration, 424 ug/kg.

- Arsenic concentrations greater than its calculated background concentration, 15.6 mg/kg.

- Antimony concentration that exceeds its 0.1 residential hazard: no background concentraticn was calculated.

Lo = N o B of

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

graded. Excavation locations are shown on Figure 5-3.
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5.2.6.1 Excavation and Offsite Disposal of All Areas Exceeding Zone H Background
Concentrations: Primary Criteria
Overall Protection of Human Health and the Environment

Excavation and offsite disposal protects human health and the environment by removing
contaminated soil posing a risk above calculated background levels. This alternative would

eliminate risk to human healith and the environment due to dermal and gastrointestinal contact.

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

would comply with applicable waste management standards and remedial objectives.

Attainment of Cleanup Standards

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

time to attain cleanup standards.

Source Control
This alternative would 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 potential
residential or industrial site users. 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
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anticipated that excavated soil would be non-hazardous, TCLP analysis would be performed for

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

5.2.6.2 Excavation and Offsite Disposal of All Areas Exceeding Zone H Background
Concentrations: 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, future liability might be

incurred because the waste would not be destroyed.

Reduction of Toxicity, Mobility, or Volume

Excavation would eliminate the source area and 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, or 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
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the time frame until remedial objectives are satisfied would be relatively brief (less than

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

Implementability

Excavation with offsite disposal is technically and administratively feasible at Combined
SWMU 14. Removal and offsite disposal are common remedial alternatives that have been applied
at previous sites. The only potential technical problems that might siow removal activities are
materials handling and disposal (standby time between confirmatory sampiing and disposal), and
potential foundation support measures (if required). The soil volumes are moderately small
(approximately 4,600 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.

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, which has accepted
nonhazardous soil from interim removal actions on the base. The Safety-Kleen (Pinewood) Inc.

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

Costs

Costs associated with excavation and offsite disposal are presented in Table 5-8. The total cost
for excavation and disposal to a nonhazardous, subtitle D landfill would be $499,000.
Alternatively, the total cost for excavation and disposal to a hazardous, Subtitle C landfill would
be $1,844,500. 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.
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Table 5-8
Excavation and Offsite Disposal of All Areas Exceeding Zone H Background Concentrations Costs

Action _ Quantity Cost per Unit_ﬁ Total Cost
Removal Action: -
Excavation . 460098 C o $20fyd $92,000
Confirmation/TCLP samples 150 samples $100/sampie $15,000
Backfill B a0y o REwd $69,000
Engineering/oversight | LS 20% cost $35,200
Cumingmcyfmisceﬁaneaus' a ' L& i.-j - 5% cost $44,000
Subtotal $255,200

" Subtitle D Disposal Facility * __..
Transportation 4,600 yd® $8/yd® $36,800
Soil disposal . 6500tns |  -$30%on $207,000
Subtotal $243,800
Total (SubtitieD) ) $499,000
Subitle C Disposal Facility —
Tramsportation - 4,600y ' $8/y $36,800
Soil disposal 6,900 tons $225/ton $1,552,500
Subtotal $1,589,300
Total (Subtitle O) — 31,844,500
53 Development and Evatuation of Groundwater Remedial Alternatives

Development and evaluation of groundwater remedial alternatives was not required during the
CMS. Because the source was removed by the DET and based on the results of additional
groundwater sampling performed during the CMS, Combined SWMU 14 shallow groundwater

1s in compliance with all MCLs and requires no further remedial action.

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
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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. The focus should heilp determine which options are
cost-effective and which remedy uses permanent solutions and treatment to the maximum extent

practicable.

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. All the alternatives evaluated in Section 5.3
are technically feasible, implementable, and have been developed and used at other sites. All
alternatives generally protect human health and the environment except no further remedial
actions, which provides no additional protection. State and community acceptance are determined
in the same manner for each alternative. The key criteria that distinguish the soil alternatives
focus are long-term reliability and effectiveness, reduction of mobility, toxicity, or volume, short-

term effectiveness, implementability, and cost.

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

compliance with applicable waste management standards.

Overall Protection of Human Health and the Environment
This criterion evaluates the overall degree of protectiveness afforded to human health and the
environment. The overall assessment of protection draws on the assessments conducted under

other evaluation criteria, especially the other three primary criteria.
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Alternative 1, no further remedial action, provides no additional protection of human health and

the environment.

Alternatives 2 and 3, phytoremediation and in situ landfarming, protect human health and the
environment by slowly removing, transforming, or immobilizing contaminants that contribute to
site risk. Coupled with minor institutional controls, these alternatives eliminate dermal contact

and ingestion pathways over time.

Alternative 4, the low-permeability surface cap, protects human health and the environment
through containment and land-use restrictions and prevents completion of dermal and

gastrointestinal pathways.

Alternatives 5 and 6, both excavation alternatives, protect human and health and the environment
through removal of affected soil media. Alternative 5, excavation to residential Zone H
background inorganic site risk with offsite disposal aims to efficiently reduce site risk and achieve
remedial objectives by maximizing contaminant removal and minimizing soil removal.
Alternatively, alternative 6, excavation and offsite disposal of all areas exceeding Zone H

background concentrations aims to remove point risk to remedial objectives.

Attainment of Cleanup Standards

Alternative 1 does not comply with the risk-based goals developed in Section 3. However, as is, z

the residential site risk (6.3E-05) is within USEPA’s acceptable range of 1.0E-04 to 1.0% , \

Alternatives 2 and 3 comply with remedial objectives; however, these technologies would require

months or years to attain cleanup standards.
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Alternative 4 complies with remedial objectives for protection of human health and the
environment because the risk pathway is eliminated by capping the contaminated soil. However,

the contaminated soil would remain onsite.

Alternatives 5 and 6 comply with remedial objectives by removing the affected soil. Alternative 5
reduces site risk by removing the most contaminated areas. Alternatively, Alternative 6 addresses

point risk by eliminating all points (and their associated areas) that exceed remedial objectives.

Source Control
Alternative 1 does not address source control. Contaminated soil would remain above remedial

objectives selected by the project team.

Alternatives 2 and 3 would provide effective source control by slowly removing, transforming,
or immobilizing contaminants in the soil that contribute to site risk. For Alternative 2,
phytoremediation, disposal of resulting affected plant material would eliminate the contaminanis

from the site.

Alternative 4 does not remove the source. However, this alternative would provide effective
source control by limiting further exposure that might threaten human health or the environment.

However, the contaminated soil would remain onsite.

Alernative 5 would provide effective source control by eliminating media which contributes to
site risk greater than calculated background levels. Alternative 6 would effectively contro] the

source by eliminating contaminated media exceeding calculated background concentrations for
each of the COCs.
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Compliance with Applicable Waste Management Standards

No waste would be managed under Alternative 1. Therefore, waste management standards do not

apply.

Alternative 2, phytoremediation, meets remedial objectives. Transportation and land disposal

restrictions might be triggered if contaminated harvested materials required offsite disposal.

Alternative 3, in situ landfarming, meets remedial objectives. No waste would be managed under

this alternative; therefore, waste management standards do not apply.

The cover implemented as Alternative 4 would isolate or eliminate contaminants exceeding
remedial objectives in environmental media, but not manage solid or hazardous waste. Site
grading would need to comply with federal, state, and local air emissions and storm water control

regulations.

Alternatives 5 and 6 meet specific medial objectives. Excavation activities on-site 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. Although it is anticipated that excavated soil is non-hazardous, TCLP analysis would be

performed for verification to determine proper disposal options.

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

effectiveness, implementability, and cost.
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Long-term Reliability and Effectiveness
Long-term reliability and effectiveness or Alternative 1 is minimal. Soil volumes and
concentrations would remain unchanged and this alternative does not reduce the magnitude of

current site risk.

Alternative 2 is limited to research and limited field testing. However, only institutional controls
would be required to prevent exposure to human and environmental receptors during the

application of phytoremediation.

In situ landfarming, Alternative 3, has proven itself to be an effective and economical remediation
technology. Contaminants would be degraded to nontoxic elemental compounds through

biodegradation. Future risk due to exposure to surface soil would be reduced by landfarming.

A cover would effectively reduce site worker contact with the contaminated soil during
Alternative 4. However, institutional controls and routine O&M would be required to ensure that

any exposure to human and environmental receptors is within protective levels.

Alternative 5 would reduce the quantity of soil in which contaminant concentrations exceed
site-wide risk reduction remedial objectives. Alternative 6 would reduce the quantity of soil in
which contaminant concentrations exceed calculated background concentrations. As such,
background residual risk on a point-by-point basis would remain following the completion of this

remedial alternative.

Reduction of Toxicity, Mobility, or Volume

Alternative 1 does not reduce contaminant toxicity, mobility, or volume.
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Alternatives 2 and 3 effectively reduce toxicity, mobility, or volume reduction 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.

Alternative 4, capping, does not remove, treat, or remediate the contaminated soil; it provides
containment only. The soil and combination covers are considered reversible since the
contaminants exceeding remedial objectives remain onsite. Regular maintenance is required to

ensure that the integrity of the cover is sustained.

Alternatives 5 and 6, excavation and offsite disposal eliminates the contaminants that affect site
remedial objectives. However, the waste’s overall toxicity, mobility, or volume would not be
reduced with this alternative since the contaminated soil would merely be transferred to another

location (Subtitle C or D landfill).

Short-Term Effectiveness

No short-term effects are associated with Alternative 1.

Alternatives 2, 3, 4, 5, and 6 include exposure to workers, which can be effectively controlled
using engineering controls and appropriate PPE during planting, grading, tilling, capping, or
excavating activities. Remedial time frames for Alternatives 2 and 3 are relatively long since they
rely on biological and assimilative processes. However, worker exposure during O&M activities
would be minimal. Remedial time frames for Alternatives 4, 5, and 6 are relatively short (likely

less than three to four months).

Implementability
All six alternatives can be implemented at Combined SWMU 14 and are technically and

administratively feasible.
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Costs
Capital (indirect and direct), O&M, and net present worth for all six alternatives are presented in
Table 5-9 . Alternatives range in cost from $0 for no further remedial action to $1,844,500 for

excavation and offsite disposal at a Subtitle C landfill.

Table 5-9
Soil Alternatives Cost Comparison

Alternative Cagltal Costs Annual O&M Net Present Worth
1 No Funhechmcdmanoﬂ o omope. - nme 50 ’
2 Phytoremediation $372,000 $52,000 $1,089,200
3 Insitulandfgmiing - BISL300- . B43S00 0 /3780,100
da Low-permeability soil cap $543.900 $6,000 $626,500
4b Low-permeability soil and $1,007,300 $7,000 $1,103,000

asphalt concrete cap
S5a  Excavationto Résideatial Zome - S11LB00 . - - noms <L 811,000

H Background Tnorganic Sjte : : : B

Risk with Offsite Disposal

{Subtigle D) - _ Lo el
Sb  Excavation 1o-Residentis] Zone  $403,500 Clmeme <oV $408,500

H Background norgani Site '

Risk with Offsite Disposal

(Subtitie C} N ‘
6a Excavation and Offsite $499,000 none $499.000

Disposal of All Areas
Exceeding Zone H Background
Concentrations (Subtitle D)

6b  Excavation and Offsite $1.844,500 none $1,844 500
Disposal of All Areas
Exceeding Zone H Background
Concentrations {Subtitle C)

5.4.2 Comparative Analysis of Groundwater Alternatives

There are no groundwater remedial alternatives to compare.
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5.5 Summary and Ranking of Alternatives
Per the projects team’s request, each soil alternative was assigned a score for each of the primary
and secondary criteria based on the comparative analysis of alternatives in Section 5.4. For

primary criteria, the scoring methodology is presented as:

0 — criteria not met

1 —  criteria may be met
o 2 —  criteria met

3

—  criteria exceeded
For secondary criteria, the scoring methodology is presented as:

0 — poor

1 —  below average
o 2 —  average

3

—  above average

The primary criteria scores are multiplied by a larger weighting factor to emphasize their
importance compared to the secondary criteria. A comment is included to justify each score and
summarize the comparative analysis discussion in Section 5.4. Finally, the scores for each criteria
are summed to develop an overall score for each alternative, which is used to rank the six remedial
alternatives and provide a tool for selecting the final site remedy. The results are summarized in

Table 5-10.

The recommended final site remedy is discussed in Section 6.
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Table 5-10a
Summary of Evaluation of Soil Alternatives: No Further Remedial Action
Score x
Evaluation Criteria Comments Score’ WF
Primary Criteria
Protection of human Provides no additionat prntecﬁon of fusman: hieakth a 2
heaith and the -and the eaviromment.: Hnwcm~ mszdua?
environment ~ residential site-risk jow ' '
© atceptable range. ' M
Attainment of Does not comply whth remedial obje 0 0
cleanup standards
Source control Trons.not address souxce cortrol - . 0
Compliance with No waste is managed under this alternative. 2 4
applicable waste Therefore, waste management standards do not
managemernt apply.
standards
Secondary Criteria -
Long-term reliability - - ‘Long-term rcimhﬂlgy and:effechivenessof .~ . 1. 1
and effectiveness Alternative 1 is minfmal, )
Reduction in Does not reduce toxicity, mobility, or volume of 0 0
toxicity, mobility, or waste.
volume
Short-term There are na shoriferm effects assocxawd w:th 3 3
effectivensss this alternative,
Implementability Technically and administratively feasible. Most 3 3
rapid alternative to implement.
Cost PW =50 3 3
Ranking Score 16
Notes:
PW - present worth

1

— Weighting factor assigned by project team consensus
- Criteria-specific evaluation score:

Primary:
0 — criteria not met

Secondary:
0 — poor

1 — critenia may be met | — below average

2 — criteria met
3 — criteria exceeded

2 — average
3 — above average
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Table 5-10b
Summary of Evaluation of Soil Alternatives: Phytoremediation
Weighting Score x
Factor' Comments Score’ WF

Protectitm of human 2 - Protetts humar heaith aud the environment by 2 4
Health and : -slowiy removing, transformiog, ot inowbilizing
Envirenment .contaminants. Coupled with:. institutional controls.
Attainment of 2 Complies with remedial objectives. Requires 1}( 4
cleanup standards relanvely lengthy treatment penod
Source control 2 ' Slowly rcnmves or m:mbilius som'r;e - 2 4
Compliance with 2 Meets remedial objectives. Transportation and
applicable waste land disposal restrictions might be triggered if
management contaminated harvested materials require offsite
standards disposal.
Secondary Criteria
Long-termn tefigbflity -~ - 1.0 - Limited fo-researchoand Jimited field testing,: - 1
and effectiveness o e T TR e ey o
Reduction in 1 Effective reduction of toxicity, mobility, or 2 2
toxicity, mobility, or volume. With appropriate monitoring and
volume maintenance, process should be 1rrever51ble
Shori-term i Minimal worker exposure, wiuch canbe - 1 2.
effectiveness effectively controlled with enginesring controls
and PPE.
Implementability 1 Technically and adminisiratively feasible. 2 2
Potentially one of the slowest alternatives to
implement.
Cast i PW = 51,089,200 i 3
24

Ranking Score

Notes:

PW -

1
2

present worth

— Weighting factor assigned by project team consensus
- Criteria-specific evaluation score:
Primary:

0 — criteria not met

1 — criteria may be met
2 — criteria met

3 — criteria exceeded

Secondary:

0 — poor

1 — below average
2 — average

3 — above average
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Table 5-10¢
Summary of Evaluation of Soil Alternatives: In situ Landfarming
Weighting Score x

Evaluation Criteria Factor' Comments Score’ WF
gmm

Protection of huma % Protects human health and, the environment by 2 4

health and . slowly removing, transforming, orimmobitizing

environment - ’ cmmmmamx Loupled with. msnmmnnl nnn:mis,

Attainment of 2 Complies with remedial objectives. Requires 4-

cleanup standards relatively lengthy treatment period. m*? fe Mw

Scurce comtral 2 Siowly mﬂﬁves or ﬁnmobihzes' sourue‘ .. /

Compliance with 2 Meets remedial objectives. No waste would be 2 4

applicable waste managed under this alternative. Therefore, waste

management management standards do not apply.

standards

Secondary Criteria

Long-term religbiiry: - 1. .. Effectiveandeconomical technology.: it v s 2 K A
and effectivensesy - o Commmmﬁbeﬁemmm o
efemental comppounds through bicdegradation.
Reduction in 1 Effective reduction of toxicity. mobility, or 2 2
toxicity, mobility, or volume. With appropriate monitoring and
volume maintenance, process should be irreversible.
Short-term t Miniraal worker exposure, which.can be . . 2 2
effectiveness effectively mmrolled with engineering wntmis
and PPE,
Implementability I Technically and administratively feasible. 2 2
Potentially one of the slowest alternatives to
implement.
Cost 1 PW = $£780,100 : 2 2
Ranking Score 26
Notes:
PW — present worth
1 — Weighting factor assigned by project team consensus
2 - Criteria-specific evaluation score:
Primary: Secondary:
0 — criteria not met 0 — poor
| — criteria may be met 1 — below average
2 — criteria met 2 — average

3 — criteria exceeded 3 — above average
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Table 5-10d
Summary of Evaluation of Soil Alternatives: Low-permeability Surface Cap
Weighting Score x
Evaluation Criteria Factor' Comments _Score? WF
Primary Criteria
Protection of humsn -2 - Protects humsn health and the-environment through 2 4
health and enivironment comainment and fand-use: mtﬁm&m, exposure |
pathways eliminated. o
Attainment of cleanup 2 Complies with remedial objectives for protection of ] 2
standards human heaith and the environment, However,
contaminated soil remains onsite.
Soarce cotrol .2 - Seurce B0t resRoved. - Komec, the ¢ap would provide 2 A
- et’feetm SOUfGE m by gh_apaauug furthar releases,
Compliance with 2 Solid or hazardous waste would not be managed under 2 4
applicable waste this altermative. However, site grading activities must
management standards comply with air emissions and storm water regulations.
Secondary Criteria ~
Lonpg-term relinbifity -1 Instirntional controls and rmume &M would be. 2 2
aisd effertiveness - R required to-ensure long-term sefiabllity. of cap. o
Reducuon in toxicity, 1 Does not reduce toxicity, mobility, or volume. Soil 0 0
mobility, or volume exceeding remedial objectives remains onsite.
Short-term i Minimut worker rexpasﬁre. which cun be effecdvely p 2
effectiveness controlied with engineering cenitrols and PFE. . -
Implementability 1 Technically and administratively feasible, Soil and 2 2
asphalt concrete cover is amenable to industrial rense
scenarios.
Cont i PW = £526,500 {soll cover) 2 2 -
' PW = $,103,300 {soil and asphnu ronerete ccver) ' ro
.
Ranking Score - 2l1o0r22
Notes:
PW - present worth
1 - Weighting Factor assigned by project team consensus
2 - Criteria-specific evaluation score:

Primary:

0 — criteria not met

1 — criteria may be met
2 — criteria met

3 — criteria exceeded

Secondary:

0 — poor

| — below average
2 — average

3 — above average

5-54



Zone H Combined SWMU 14 Corrective Measures Siudy Report
Charleston Naval Complex

Section 5 — Development and Evaluation of Alternatives
Revisian: 0

Table 5-10e
Summary of Evaluation of Soil Alternatives: Excavation to Residential Zone H Background Inorganic Site Risk with
Offsite Disposal
Weighting Score x
Evaluation Criteria Factor' Comments Score? WF
Primary Criteria
. — - ——
Protection of human I S R#memmiwamtacmanmam{iwiﬂﬂ} 3 6
health and environment . ‘ Where EXposITE PROways 31’: mma’ntl -----
Atuainment of cleanup 2 Complies with site risk reduction remedml objecmres 3 6
siandards
Seurce vontrol - 2 '-',:Q%mwmmmmthyﬂimm ' 2 4
Compliance with 2 Meets remed:al objectives. Remedlal activities must 2 4
applicabie waste comply with air emissions and storm water regulations,
management standards and transportation and land disposal restrictions.
émm
Longterm relishitiey . % g,mmmmmkmummmwowwm T
and effectiveness - ol e Mymsﬁttkk pr T e SR
Reduction in toxicity, 1 Eliminates soil that cxceeds site risk rcmedlal 1 1
mobility, or volume obyectives. However, overall toxicity, mobility, or
volume would not be reduced.
Short-term } H . Minimat Wworker exposure, which fa be affw&vefy - 2 2
effectiveness ’ centrofied with engimenng mntrois amt PPE. - T
Implementability | Technically and administratively feasible. Potentially 3 3
most rapid aliernative,
Cou o PW = smm&(mnrmrﬁwssmﬁ IR SO N
| PW = $403.500 (uaardous soff) | ot 0 gl
= B R B B AR
Ranking Score 30 or 31
e — ]
Notes:
PW — present worth
1 — Weighting factor assigned by project team consensus
2 — Criteria-specific evaluation score:
Primary: Secondary:
0 == criteria not met 0 — poor
1 — criteria may be met 1 — below average
2 — critera met 2 — average
3 — critena exceeded 3 — above average
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Table 5-10f

Summary of Evaluation of Soil Alternatives: Excavation and Offsite Disposal of All Areas Exceeding Zone H

Background Concentrations

Score x
Evaluation Criteria Comments Score’ WF
Primary Criteria
Protection of human “Removes soil to 2. muim mm Qandfiiy 3 6
health and environment © where exposure pathways arg minimal,
Attainment of cleanup Complies with point-risk reduction remedial objectives. 3 6
standards
Saurce contrnl o Eﬁ’mtmsemcommi hy al:mmmost 3
, ovmeninated mesHa. N&mﬂmngmwm
“hackground contentrations mﬁ]ﬁin removnd

Compliance with Meets remedial objectives. Remedial activities must 2 4
applicable waste comply with air emissions and storm water regulations,
management standards and transportation and fand disposal restrictions.
Secondary Criteria
Long-ierm relighifity . Bwkgrmmléml nsk wonid rnmxm on & pmat—by» .2 2.
and effectivendss - . Polnt basis. o '
Reduction in toxicity, Eliminates sonl that exceeds site risk remedla] 1 1
mobility, or volume objectives. However, overall toxicity, mobility, or

volume would not be reduced.
Short-term Minimat worker exposure, which tarde effectively. 2 2
effectiveness controlied with enginéeting controls and PPE. - ‘
Implemeniability Technically and administratively feasible. Will 2 2

require 4,400 yd® clean fill.
Cost PW = $499.000 {manhaesrdous soi) 2 -2

PW = $1,844,500 thazardons soip) 0 5
Ranking Score _ 29 10 31

Notes:
PW - present worth

1 —_

Weighting factor assigned by project team consensus
Criteria-specific evaluation score:

Primary:

0 — criteria not met

1 — critera rmay be met
2 — criteria met

3 — criteria exceeded

Secondary:

0 — poor
1 — below average

2 — average
3 — above average

Se Sonse
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6.0 RECOMMENDATIONS
Recommendations for the soil and groundwater remedial alternatives are outlined here. Selection
of the final alternatives was selected based on primary and secondary criteria evalnation, remedial

alternative comparative analysis, and professional judgment. ?
///o’u ¢ < Z

6.1  Soil Remedial Alternative -—&1«;@’4— Saqws &S

Based on the rationale and decision factors in the previous Wial action

is the recommended remedial alternative for Combined SW. 4. This alternative was selected -

for several key reasons: L a;{— ":‘ _Q m /

/J %.ﬂ ii{_ o
DHEC ol b,(,«g

. Residual residential site risk would be 6.3E-05 (inorganic compound background
residential risk of COCs at Combined SWMU 14 is 4.1E-05) — residual risk is in
USEPA’s acceptable residential risk range (1.0E-06 to 1.0E-04)

. It would be the least expensive alternative ($0).

. The DET has performed an ISM at the Combined SWMU 14 (empty DANC container and
affected soil removal as well as construction debris removal) and is scheduled to remove
lead-contaminated soil from SWMU 14 and the berm in the southern portion of the site in
summer 1999. Therefore, residential site risk will be further reduced.

. No O&M would be required — no remaining liabilities.

. It allows for unrestricted reuse and redevelopment of the site — a Navy preference.
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If site risk reduction is required by the project team, then excavation to residential Zone H
background inorganic site risk with offsite disposal is the recommended remedial alternative

for Combined SWMU 14. This alternative was selected for several key reasons:

. It achieved the highest score on the Project Team Evaluation Table.

. Residual residential site risk would be 4.0E-05 — all points with a point risk exceeding

1.0E-04 would be removed,

. It would be the least expensive alternative, other than no further remedial action, for

managing nonhazardous soil ($111,000).

. It would be the most rapid active remedial alternative — least site impact.

. No O&M would be required — no remaining liabilities once initial remedial activities are
completed.

. It protects human health and the environment overall.

. No institutional controls and encumbrances on the property would be required because

impacted media exceeding site background risk will be removed from the site.

. It allows for unrestricted reuse and redevelopment of the site — a Navy preference.

6.2  Groundwater Remedial Alternative
Based on the rationale and decision factors in the previous sections, there is no groundwater

contamination which requires remedial action.
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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
presented in the Navy’s Community Relations Plan (CRP), prepared for Naval Base Charleston

in 1995.

Under RCRA, no interaction is required 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: (1) to initiate and sustain community involvement

and (2) to provide a mechanism for communicating to the public.

7.2 RFI Public Involvement Plan
To achieve these objectives, the CRP identifies public involvement and outreach activities at each
step of the Corrective Action process. For example, the following activities have been designated

for the completion of the RFI. All have been accomplished.
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. 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 presentations for informal community groups whenever
possible.

. 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 updated 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:

. Updating and publicizing the information repository.
. Publicizing the environmental point of contact.
. Continuing 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 regularly scheduled and publicized forum for interfacing with community members
on the progress of the environm.cntal program, including the 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.E. of the Hazardous and Solid Waste Amendments (HSWA) portion of RCRA Part B
Permit (EPA SCO 170 022 560) states: All applications, reports, or information submitted to the
Regional Administrator shall be.signed and certified in accordance with 40 CFR §270.11. The

certification reads as follows:

I certify under penalty of law that this document and all attachments were prepared under ny
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 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 fine

and imprisonment for knowing violations.

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