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IW. John Litton, P.E. 
Director, Division of Hazardous and Infectious Waste Management 
Bureau of Land and Waste Management 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 

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

Dear Mr. Litton: 

The purpose of this letter is to submit the enclosed Drafi Statement of Basis for Zone A-SWMU 2 And 
Zone H-AOC 653 And SWMU 159 for Naval Base Charleston. These documents are submitted to 
fulfill the requirements of condition IV.E.2 of the RCRA Part B permit issued to the Navy by the South 
Carolina Department of Health and Environmental Control and the U.S. Environmental Protection 
Agency (USEPA). This submittal is intended to facilitate early input from the project team on conten1 
and strucmre to be incorporated into future Statement of Basis documents. These documents will be 
finalized and submitted for public comment after the CMS reports are finalized. 

The Navy requests that the Department and the USEPA review and provide comment or approval 
whichever is appropriate. If you should have any questions please contact Billy Drawdy or Tony Hunt 
(543) 743-9985 x29 or (843) 820-5525 respectively. 

H. N. SHEPPARD 11. P.E. 
Caretaker Site Of-ficer. Charleston 

. 
'_ 

Encls: 
(1) Draft Statement of  asi is Zone A, Combined SWrvTU 2, July 9 1999 
(3) Draft Statement of Basis Zone H. AOC 653. July 26. 1999 - 
( 3 )  Draft Statement of Basis Zone H. SWMU 159. July 26. 1999 

Copy tc: 
SCDHEC (Paul Bergstrand, hfihir Mehta). USEPA4 (Dam Spariosu) 
CSO Naval Base Charleston (Billy Drawdy), SOUTHNAVFXCENGCOM (Tony Hunt) 



DRAFT STATEMENT OF BASIS 
Zone H 
SWMU 159 
Charleston Naval Complex 
Charleston, South Carolina 

1 .O INTRODUCTION 
This Statement of Basis (SOB) describes the 
proposed remedy and summarizes the findings of the 

, Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) and Corrective Measures 
Study (CMS) reports for Solid Waste Management . Unit (SWMU) 159 at the Charleston Naval Complex in 
Charleston, South Carolina. The RFI and CMS 
addressed environmental concerns at the former 
waste accumulation area near Building 665 at the 
former naval facility. 

The primary purpose of this SOB is to: 

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

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

tl Identify and explain the rationale for selecting the Because selection of a final remedy for SWMU 159 
proposed remedy. could be affected by community input, a public 

Q Describe all remedies analyzed. comment period has been established from [date to 
O Serve as a companion to the RFI and CMS date (30+ days)]. Comments should be submitted in 

reports. writing to the US Navy at the address in the box 
O Solicit public involvement in the remedy selection below, and should be postmarked no later than [end 

process. date of comment pen@. 

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

Public participation could 
alter the final remedy from 
the one proposed in this 
SOB. Public comment is 

r requested and will be 
considered during selection 
of the final remedy for 
SWMU 159. Sect~on 2 
explains the public 
involvement process. 

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

Commanding Officer 
SOUTHNAVFACENGCOM 
Attn: Tony Hunt (Code 1877) 
P.O. Box 190010 
North Charleston, South Carolina 2941 9-901 0 

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

Live Oak Community Center 
2012 Success Street 

North Charleston 
South Carolina 

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

-- - -- -" -- -- -- -. 
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comments andlor concerns regarding selection of a 
remedial alternative for SWMU 159. 

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

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

SWMU 1 59 is not currently used by either federal or 
nonfederal tenants. According to the Charieston 
Naval Complex Redevelopment Authority, this area 
will likely be used for industrial purposes in the future. 
A tidal marsh adjacent to SWMU 159 could limit 
potential development through wetland permitting 
restrictions. 

Nineteen soil samples were collected during the 

Charleston County Public Library 
Dorchester Road Branch 
6325 Dorchester Road 

North Charieston, South Carolina 
1-843-552-6466 

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

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

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

-- --- 
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1995 RFI and analyzed for volatile organic 
compounds (VOCs), semivolatile organic compounds 
(SVOCs), pesticideslpolychlorinated biphenyls 
(PCBs), metals, cyanide, and total petroleum 
hydrocarbons (TPH). Two samples were duplicated 
and analyzed for herbicides, hexavalent chromium. 
organophosphate pesticides, and dioxin. Sixteen soil 
samples were upper-interval samples and three were 
lower-interval samples. Sampling locations were 
selected to address the possible contamination area 
described above (Figure 1). Soil was not sampled 
during the CMS investigations. 

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

An Interim Stabilization Measure (ISM) was 
implemented by the Navy Environmental Detachment 
(DET) at the site in September 1996. An interim 
measure is designed to eliminate sources of 
environmental contamination or limit the spread of 
environmental contaminants prior to completion of the 
CMS. A May 20, 1997 DET ISM completion report 
summarizes these activities, which are listed below. 

An estimated 16 cubic yards of soil and sediment 
were removed that contained contaminant levels 
greater than Risk-Based Concentrations (RBCs). I 

RBCs are chemical- and medium-specific 
concentrations based on selected exposure 
assumptions (such as exposure frequency and 
duration, land use condition, intake rate, etc.) and 
target risk levels. 

--- - 

- -1 July 26,1993 
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DET SIT€ COUPLEFlON REPORT DRAFT STATEMENT OF -1s 

tl Confirmation samples were collected from the 
remaining soil to ensure compliance with RBCs. 

D The site was cleared of all visible debris. 

D All excavated areas were backfilled with clean 
soil. 

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

' 4.0 SUMMARY OF SITE RISKS 
Human Health Risks - Soil 

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

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

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

White not identified as a COC, petroleum 
hydrocarbons (as indeterminate lubricating oil [[LO]) 
were detected in all 19 soil samples. ILO exceeded 
its screening level of 100 mgtkg in two surface 
samples and one subsurface sample. 

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

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

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

Human Health Risks - Sediment 
No COCs were identified in sediment at SWMU 159, 
and sediment did not present any human health risks 
greater than 1E-06 for the residential scenario. 
SWMU 159 sediment was included in the CMS 
process on the basis of petroleum hydrocarbon 
concentrations that exceeded the RBSL of 100 mglkg 
at two sample locations. Soil surrounding both 
sample points was excavated during the DET ISM 
and replaced with clean soil. 

Table 1 
f CE Groundwater Data at SWMU 159 

Samole Number Date TCE luaIL) 

Notu: 
TCE - Trichlorostbw 
U - Not d a M  at the Ikted nunaricrrl quantiitim llmn 
Boxad value indicates mpk cofmW&K)n excaeded the saeenlng value. 
g - m i u o g m  pvr liter 

* 

Human Health Risks - Surface Wafer 
No organic compounds were detected in the single 
surface water sample collected at SWMU 159. No 
reference (background) surface water data were 
collected as part of the Zone H RFI. 

Ecological Risk 
SWMU 159 is located in Area of Ecological Concern 
(AEC)-1, and partially included in Subzone H-2. A 
relatively high risk to soil infaunal organisms is 
predicted in Subzone H-2 from inorganic ecological 
chemicals of potential concern (ECPCs) (zinc, copper, 
and lead). Infaunal organisms are animals 
(invertebrates or vertebrates) that live on top of or 
within sediments (e.g., small crustaceans). No risk is 
expected from organic ECPCs in H-2 soil. For 
terrestrial wildlife (animals who spend their entire 
lifespan on land such as deer, swine, rabbits, and box 
turtles), Subzone H-2 copper, zinc, cadmium, and 
manganese concentrations contributed to a hazard 
index (HI) value predicting lethal effects to rabbits. 
This HI was derived primarily from soil samples 
collected at another SWMU in Subzone H-2. Risk to 
young herbaceous species (plants, mostly shrubs, 
having little woody tissue and often lasting for only 
one growing season) from soil ECPCs (copper, lead, 
and zinc) is also predicted in Subzone H-2. Although 
two SWMU 159 sediment samples exhibited high 
concentrations of metals and SVOCs, the samples 
were collected in narrow drainage ditches which could 
not support nor pose significant risk to site-specific 
aquatic wildlife (i.e., organisms typically associated 
with water bodies such as beavers, otters, and 
alligators). Furthermore, the DET excavated and 

-- - - - 

Page 4 
-- - - -- - -- -- 

July 26,1999 ! 
2 



DraRSfaternent of Basis mati- NavBICampex 
ZmH-EWMU159 

disposed of sediments surrounding these two sample 
points during the ISM. 

Contaminant Fate and Transport 
Soit-to-Groundwater 
No groundwater samples were collected from 
SWMU 159 during the RFI for qualitative screening of 
the soil-to-groundwater migration pathway. 
Quantitative screening identified four constituents 
(barium, copper, selenium, and trichloroethene) that 
marginally exceeded their soil screening criteria. 
These constituents were detected above groundwater 
protection soil screening levels (SSLs) or background 
upper tolerance limits (UTLs ) in only one or two soil 
samples each. This limited number at concentrations 

, slightly above conservative screening levels is not 
expected to threaten the shallow aquifer. These 
findings indicate that SWMU 159 soil concentrations 
are protective of the shallow aquifer. 

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

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

Surface Soil-to-Air 
The RFI determined that the surface soil-to-air 
transport route is not a concern at SWMU 159. * 

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

6.0 SCOPE OF CORRECTIVE ACTION AND 
REMEDIATION OBJECTIVE 

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

Groundwater 
Based on CMS sampling results that documented 
shallow groundwater compliance with all MCLs, 
SWMU 159 shallow groundwater is recommended for 
no further corrective action under the RCRA CMS 
process. 

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

7.0 SUMMARY OF ALTERNATIVES 
Soil 
Evaluation of soil remedial alternatives is not 
warranted for this site since further soil corrective 
action is not required. 

5.0 PROPOSED REMEDY Groundwater . The US Navy proposes No Further Action as the Evaluation of groundwater remedial alternatives is not 
optimal solution for addressing soil and groundwater warranted for this site since groundwater corrective 
at this site. The DET removed approximately 16 cubic action is not required. 
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Sediment 
Evaluation of sediment remedial alternatives is not 
warranted for this site since further sediment 
corrective action is not required. 

8.0 EVALUATION OF THE PROPOSED REMEDY 
AND ALTERNATIVES 

Since no further soil, groundwater, or sediment 
corrective action is required at SWMU 159, no 
remedial alternatives were developed and no 
evaluation of alternatives is required. 

9.0 SCHEDULE 
An estimated time line for corrective action milestones 
and document submittals is not necessary as no 
further action is proposed for SWMU 159. 

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

Page 6 I - July 26,1999 1 
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NORTH CHARLESTOY SC. 2D4199010 

5090/11 
Code 18710 
21 June, 1999 

Mr. John Litton, P.E. 
Director, Division of Hazardous and Infectious Waste Management 
SCDHEC-Bureau of Land and Waste Management 
2600 Bull Street 
Coiurnbia, SC 29201 

Subj: SUBMITTAL OF DRAFT CORRECTIVE MEASURE STUDY REPORT FOR ZONE 
A, S WMU 2 AND S WMU 3 8 

Dear Mr. Litton: 

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

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

Sincerely, 
I 

Caretaker Site Officer 
by direction 

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

Copy to: 
SCDHEC (Paul Bergstrand, Mihar Mehta) 
USEPA (Dann Spariosu) 
CSO Naval Base Charleston (Billy Drawdy), SOUTHNAVFACENGCOM (Tony Hunt) 



VRY-27-1999 10:28 ENSFlFE INC. P NORFOLK g VF) 757 766 9558 P .01/05 

ENSWE - FAX 
Six Manhcrttan Square, Suite 201 

Hampton, Virginia 23666 

( David Dodds I I Larry Bowers I 

I David, 

Attached are informal responses to your comments regarding the following CMS reports; 2, 
30, 159, 653. A few loose ends may still be present ... which we are currently working to 
resolve. 

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

In order to expedite the process, I euggest you call the author direct to question andlor clarify 
any specific issue. 1 800 588 7962 (321 for Memphis, 323 for Nashville and 331 for Dallas). 
However, if necessary, don't hesitate to call me. 

I SWMU 2 responses provided by Ted Blahnik (Dallas) I I SWMU 38 responses provided by Don Cooke (Memphis) I 
AOC 653 and SWMU 159 responses provided by Don Schroeder (Nashville) 

Larry 



From: "Dodds, David P Q)oddsDP(@FDSOUTH.NAVFAC.NAVY .mib 
To: "Larry (E-mail)" <1bo-&.com> 
Date Mon, May 17,1999 10:23 A M  
Sebjew. CMS Report comments 

Please include the Zone in the title of all reports. I suggest that we take 
some risk herc and send the draft Stotmmt of Basis out in parallel f i r  PT 
review for siteo where we have confidence in the seIc&d remedy or thgt no 
rtmedy is needed. Also, vhm we use flow and d i m e  to a receptor as 
just&ation for not n d h g  to take ation it is not un-rea~~nablt to 
expect a flow map showing dimanct and flow. 

SWMU 2 CMS Report 

1) General: This report needs to acknowledge that the Detachment is 
cunmtly under contract to excavate and dispose of all Lead impacted soil 
above 400 ppm as an IM. 

The fmt paragraph of Section 1.0 has been revised to read: 
"Combined SWMU 2 cncompassts S W s  1 and 2 in the northtast portion of Zone A. The 
two units have been combined because SWMU 1 lies withia the confuzes of SWMU 2, and 
because tbc two units will be addressed jointly during comctivc measures. 

Thc Navy has contracted Environmental Detafhmcnt Charleston to excam, remove fiom the 
site, and properly dispose of all soils containing lead in excess of 400 mgkg per residential 
clcaaup standards as set by the USEPA. However, this Corrective Measures Study (CMS) i s  
provided so that the planned remedy can be compared relative to other potential alternatives 
capable of achieving similar remedial goals." 

Text will also be added to Page 2-24 at the end of Section 2.3: 
"Howevcr, the DET is planning to remove all SWMU 2 soils containing greater than 400 pprn 
lead." 

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

Page 2-24 
A new section 2.4 has been added: 
Section 2.4 Ecological Subzone A-1 
The Zone A RFI conditional approval letter required that concerns at ecological subzone A-1 
(AEC-1-1) bc further addressed in the CMS. AEC-1-1 is located in the soutbwtst comer of 
SWMU 2 in an area formerly kept moist by a nearby underground leaky water pipe. The leaks 



hve repoaedly since been repaid, and AEC-1-1 is no\u similar m other non-mtknd, non- 
m o d  grassy areas fad It the camplcx. Parts of this area will llro be excavated as part of 
DET lead cleanup activities. Thdore, this uta no longer a p p ~  to be causing s potential 
b a t  to ecological rrseptors aud will not be hher addressed in this CMS. 

21) Also, SCDHEC letter dated 3/16/99 on thc Draft Zone A CMS Workp1an 
requests thra mercury lmlr  above thc SSLs be addressed. Where they 
addressed in the Find Workplan. if not, phase include that h. 

Past 2-1 5 
Merewy exceeded its SSL (1 .O mgkg) in only 4 of 1 34 upper and lower intcrval soil sampler at 
Combintd S WMU 2. Three of these sample points (SOZSBO 1 1, -02 1, and -020) will be removed 
PI pm of DET lead remod activities. The only pint not scheduled for removal is S02SB022 
(1.3 mflg). Because this point is isolated among many othu points where mercury was either 
present bclow 1.0 mgkg or not detected at all, and because mercury was not detected in 
poundwater at this site, mercury in soil does not appear m h a threat to gmundwater at this site. 
Therefore, mercury will not be further addressed in this CMS. 

3) Page 1-1 Pleas explain what Combined SWMU 2 is before wing the term. 

See Comment 1. 

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

Called in request for DET map to Jcd on 5/24,5R5 

5) Revise page 2-24, paragraph 2.3 to reflect that the DET is preparing to 
pcrfonn an IM to remove all lead c o n ~ t d  mil above 400 ppm. 

6) Section 3 should reflect the upcoming IM for soil. The text digcussing 
tht inorganic results should remain as it justifies why lead is the driver. 
The discussion on arsenic with respect to the remaining site risk &r the 
lead is addressed should consider the extent of removal proposed by the DET 
when calculatiq the value. 

Page 3-2 
The third bullet under arsenicBhas bccn revised to read: 
The DET is scheduled to remove much of the arsenic contamhated soils where they coincide 
with lead contamination in excess of 400 111gAtg. This activity will reduce sitc risk due to arsenic 
to 2.3505 residential which is below the calculated Zone A inorganic background risk duc to 
arsenic (4. t E-05 residential). 



7) Page 3-7. Why w the background value for mapracw not derived 
-CAY? PI- C@8h bi&. Give ths fIUXhUrn W -8 of 
cuncmrations in this paragraphs so we &nit have to look back in thc 
document to sot the relwanct. 

Page 3-7 
The first bullet on Pagc 3-7 under Manganese has been revised to nad: 
Then were not enough m p b  points to pmmatrically dctermias beckground values fm 
manganese in ground- in ZW A. Tbenforc, the &um obgervcd bad~pund sample 
vdw (0.58 r@ in shallow pundwata and 2.7 mg/L in decper groundwater) was approved by 
the project team for use as the ref- background concentration Concentrations above 
shallow background wcre consistently detected in only well 002GWO02, and thcsc 
concentrations were comparable to deeper background. Because the shallow and deeper aquifer 
zones in Zone A appear to be inttzconuccted, the high concentratiom seen in well 002GW002 
may likely be attributed to deeper aquifer background concentrations. 

8) Rtvise Section 4,5, and 6 to reflect upcoming M. 

Sections 4 and 5 arc screening and evaluation sections which can bc used to evaluate the planned 
IM relative to other tccbnologits. Alternatives 3 throuj& 6 all include excavation as planned by 
the detachment, however disposal options other than at a hazardous waste landfill were examined 
for cost purposes. 

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

Combined SWMU 2 encompasses SWMUs I and 2 in the northeast portion of Zone A. The two 

units have been combined because SWMU 1 lies within the confines of SWMU 2, and because the 

two units will be addressed jointly during corrective measures. 

The Navy has contracted Environmental Detachment Charleston to excavate, remove from the site, 

and properly dispose of all soils containing lead in excess of 400 mglkg per residential cleanup 

standards set by the USEPA. However, this Corrective Measures Study (CMS) is provided so that 

the planned remedy can be compared relative to other potential alternatives capable of achieving 

similar remedial goals. This Corrective Measures Study (CMS) identifies, screens, develops, 

evaluates, and compares remedial action alternatives to mitigate hazards and threats to human 

health and the environment from soil and groundwater contamination at Combined SWMU 2 at 

the 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 A RCRA Facility Investigation Report, NAVBASE 

Charleston, North Charleston, South Carolina (EnSafe, 1998). As required by RCRA, the CNC 

Restoration Advisory Board (RAB) provides a focus for community input to the remedial decision 

making process. The RAB, which regularly holds open public meetings, consists of community 

members, regulators, and representatives of the Navy Southern Division (SOUTHDIV) and other 

CNC project team members. 

When the CMS is complete, a Statement of Basis (SOB) that documents the CMS process and 

presents the preferred site alternative will be made available for public comment to ensure that 

decision makers are aware of public concerns. The selection of the final remedy for the site could 

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

Environmental Protection Agency (USEPA). 

This CMS report has been organized according to the fonnat in the Office of Solid Waste and 

Emergency Response (OSWER) Directive 9902.3-2A, RCRA Corrective Action Plan 

(Final, May 1994): 

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

summarizes the project. 

Section 2, Site Description: This section presents Combined SWMU 2's history and 

background and the results of previous investigations, including the RCRA Facility 

Investigation (RFI), baseline risk assessment (BRA), interim stabilization measures (ISM) 

performed by the Navy Environmental Detachment (DET), and supplemental 

CMS sampling. 

Section 3, Remedial Objectives: This section describes the areas requiring CMS analysis 

and remedial action objectives. The objectives were developed using RF;I characterization 

and assessments, and by considering applicable requirement. and special requests by the 

CNC project team. This section also presents site remedial goals and volumes and/or areas 

that require remediation. 

Section 4, Identification and Screening of Technologies: This section outlines response 

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

remedial action objectives. 
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Section 5, Development and Evaluation of Alternatives: This section evaluates potential 

remedial alternatives according to the nine evaluation criteria identified in OSWER 

Directive 9902.3-2A, RCRA Corrective Action Plan (Final, May 1994), presenting 

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

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

alternatives and presents recommendations. 

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

plan as it relates to the CMS. 

Section 8, References: This section list applicable references used for the preparation of 

and/or during the CMS. 

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

requirement for the CMS . 
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2.0 SITE DESCRIPTION 

2.1 General 

Combined SWMU 2 (Figure 2 ,  I), in the northeast corner of Zone A, includes SWMtTs 1 and 2. 

SWMU 1 was used by the Defense Reutilization and Marketing Office (DRMO) to store military 

property and was confined primarily to former Building 1617. This covered storage shed was 

used to store hazardous materials prior to their transportation offsite for disposal or reuse. 

SWMU 2 encompasses SWMU 1 and includes Buildings 1606 and 1649; the area around the rail 

switch, north and northeast of Building 1640; the former DRMO salvage bin No. 3; and the 

adjacent paved ground surface. The area was used to store recovered lead from lead-acid 

submarine batteries from the mid-1960s until 1984. Electrodes and associated internal metallic 

components were removed from the battery jars in the battery electrode treatment area, SWMU 5 

in Zone E, and then placed on a railcar and transferred to the DRMO area for storage and eventual 

sale to a salvage contractor. 

The majority of Combined SWMU 2 consists of open space that is not presently in use. A movie 

company has a short-term lease on Building 1606. Building 1649 within Combined SWMU 2, as 

weH as Buildings 1627 and 1640 adjacent to SWMU 2, are unoccupied. Carolina Marine 

Handling occupies Buildings 1604, 1605, and 1607 and the surrounding parking and open storage 

areas adjacent to the northwest portion of Combined SWMU 2. 

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

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

2.2.1 Soil 

1986 Sampling Event 

Soil samples were collected from the DRMO site in 1986. Because Hurricane Hugo struck the 

Charleston area in 1989 and could have altered site conditions, the 1986 data were compared to 

1993 data. Data from the 1993 investigation and the 1995 RFI showed that the 1986 data no 

longer reflected current site conditions. Therefore, the data from this 1986 sampling event will 

not be considered during the CMS. 

1993 Sampling Event 

Twenty-four upper-interval soil samples and 22 lower-interval soil samples were collected from 

25 soil borings to investigate soil contamination near this Combined SWMU. This investigation 

was conducted by EnSafelAllen & Hoshall (EIA&H) and the data are of sufficient quality to be 

included in the CMS process. 

1995-1 997 Sampling Event 

Zone A second round sampling included 41 upper-interval soil samples and 35 lower-interval soil 

samples collected from Combined SWMU 2. Sixteen soil boring samples were delayed until 1997 

to accommodate Charleston Naval Shipyard (CNSY) Radiological Control Office radiological 

surveys in the area. Three sediment samples were also collected for metals analysis from the 

wetland southwest of Combined SWMU 2 during this sampling round. Because this wetland area 

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

with the soil sample results. 
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1998 Sampling Event 

At the request of the Navy, the DET collected additional samples to further delineate lead in 

surface soil. 

1986-1 998 Soil Sampling Summary 

Extensive surface soil samples collected from Combined SWMU 2 from 1986 to the present 

defined an extensive area of lead contamination in surface soil. Aluminum, antimony, 

Aroclor-1260, arsenic, BEQs, copper, and thallium were also identified as chemicals of concern 

(COCs) in surface soil. Table 2.1 combines and summarizes sampling results from the 1993, 

1995, and 1998 sampling events for all the COCs except lead. Figures 2.2 and 2.3 illustrate lead 

sampling results. 

Lead concentrations in surface soil from the 1993, 1995, and 1998 sampling events were 

combined. Figure 2.2 shows concentrations for upper-interval samples; and Figure 2.3 shows 

lower-interval samples. At large areas of the site, lead exceeds regulatory standards 

(400 milligrams/kilograms [mg/kg] for residential reuse; 1,300 mg/kg for industrial reuse) and 

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

In general, grid samples collected by the DET appear to correlate with RFI sampling results. 

However, lead samples collected in the southwest area of the site near the former intermittent 

wetland varied significantly between the 1998 DET event and previous events. Five sediment 

samples collected from this intermittent wetland area during the 1995 RFI contained lead from 

441 to 1,500 mglkg. Of 60 samples collected by the DET in 1998, the maximum concentration 

was 120 mgtkg. Only one physical change is known to have occurred in site conditions. The area 

was saturated during 1995 sampling due to an underground water line leak, and the area was dry 

during 1998 due to repairs done on the leaking line. 
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Section 2 - Site Description 

Aluminum and copper exceeded their background reference concentrations in only 

one lower-interval sample each (S02SB01602 and 002SB03702, respectively), but neither sample 

exceeded a regulatory risk or hazard value requiring remedial action. 

Antimony exceeded its risk-based concentration (RBC) in three upper-interval sample boring 

locations - S02SBO11, 002SB020, and 002SB036. Antimony exceeded its soil screening level 

(SSL) in two lower-interval soil samples - 002SB013 and 002SB036. 

Arsenic was detected in 18 upper-interval and two lower-interval soil samples at concentrations 

exceeding its RBC (0.43 mgtkg) and its background reference concentration (9.4 mglkg). 

Figure 2.4 shows all upper-interval soil data for arsenic at this site. When compared to the lead 

distribution figures, arsenic exceeds its background concentration in many areas outside lead 

contamination zones; however, most arsenic contamination appears to be concentrated in 

lead-contaminated areas. 

Aroclor-1260 and Benzo(a)pyrene Equivalents (BEQs) exceeded their residential RBCs in 

three of five samples collected and analyzed for pesticides, polychlorinated biphenyls (PCBs), and 

semivolatile organic compounds (SVOCs) at Combined SWMU 2. However, the detections were 

estimated values less than the laboratory quantitation limit. 

Mercury exceeded its SSL (1 .O mglkg) in only four of 134 upper-and lower- interval soil samples 

at Combined SWMU 2. Three of these sample points (S02SBO11, -021, and -020) will be 

removed as part of DET lead removal activities. The only point not scheduled for removal is 

S02SB022 (1.3 mglkg). Because this point is isolated among many other points where mercury 

was either present below 1.0 mglkg or not detected at all, and because mercury was not detected 

in groundwater at this site, mercury in soil does not appear to be a threat to groundwater at this 

site. Therefore, mercury will not be further addressed in this CMS. 
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Thallium (Figure 2.5) was detected only in samples collected during the 1997 sampling event. 

Of 16 upper-interval samples, nine contained thallium ranging from 0.5 to 2.3 mgtkg - some 

exceeded the minimum surface soil 0.1 residential hazard level of 0.58 mglkg. Seven of 14 

lower-interval samples, ranging from 0.4 to 3 .3  mglkg, exceeded the groundwater protection SSL 

of 0.35 mglkg. 

2.2.2 Groundwater 

Six shallow monitoring wells were installed in 1993 to investigate groundwater contamination near 

the Combined SWMU. One well (002GW005) was destroyed in 1997 and replaced in 1998 

(002GW007). Another well (002GW008) was installed in 1998 to assess groundwater quality east 

of former well 002GW005. Table 2.2 summarizes groundwater data for RFI groundwater COCs. 

During RFI sampling, arsenic, lead, manganese, and silver exceeded tap-water MCs in shallow 

groundwater; however, these COCs appeared inconsistently through five rounds of sampling 

andlor were not present site wide. In four rounds of RFI sampling beginning in 1995, arsenic 

never exceeded its Maximum Contaminant Level (MCL) and exceeded its reference concentration 

(RC) in only one well during only one sampling round. Lead has no MCL but was detected in one 

well (002GW005) at concentrations exceeding the USEPA Treatment Technique Action Level 

(TTAL) of 15 gg/L. Manganese exceeded both the RC and the RBC in one well (002GW002). 

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

During 1998 CMS sampling, wells 002GW002, -003, -004, -007, and -008 were sampled to 

further assess trends in manganese and lead concentrations (Figures 2.6 and 2.7). Wells 

002GW003, -004, -007, and -008 did not contain any metals above background, regulatory, or 

risk-based concentrations requiring action. Well 002GW002 contained manganese above the RBC. 
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Table 2.2 
Groundwater Data for COCs at SWMU 2 

Manganese Silver Arsenic Lead 
Sample Number Date b g / L )  b g n )  bgn) b g m  

MCL NA NA 50 15 ma) 
Risk Based Screening Level 730 180 0.045 NA 
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Table 2.2 
Groundwater Data for COCs at SWMU 2 

Manganese Silver Arsenic Lead 
Sample Number Date &pa)  bg/L) &pa)  bg/L) 

MCL NA NA 50 15 V A L )  

Risk Based Screening Level 730 180 0.045 NA 

Background 577 ND 7.4 4.7 

Notes: 
MCL - Maximum Contaminant Level 
NA - Not Applicable 
ND - Not Detected 
J - Estimated Value 
U - Undetected 
TTAL - Treatment Techmque Action Level 
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Lead in groundwater near well 002GW005 appears to be isolated in that area and may be linked 

to very high lead concentrations in the surrounding soil. Concentrations decreased dramatically 

following well redevelopment in 1996, and 1993 levels may have been caused by previously poor 

well development or suspended solids in water samples induced by sampling methods. This well 

has since been damaged and abandoned, but it was located near the area of highest lead soil 

concentrations. The suspected soil source of this past groundwater contamination will be 

addressed with corrective measures. Lead did not exceed its Zone A background concentration 

(4.7 pglL) in any of the other five Combined SWMU 2 wells. 

2.2.3 Sediment 

I993 Sampling Event 

Eleven sediment samples, seven from the Cooper River and four from the nearby storm sewer 

system, were collected in 1993 to investigate sediment contamination near this Combined SWMU. 

These samples were submitted for metals and cyanide analyses. Lead concentrations ranged from 

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

sewer samples, 

1995 Sampling Event 

The Final Zones A and 3 RFI Work Plan (E/A&H 1995) proposed collection of two sediment 

samples from the Cooper River for metals analyses as "duplicates" of the 1993 sampling event. 

These samples were analyzed for metals and organotins. Lead concentrations for these 

two samples were 15.0 mg/kg and 26.0 mgfkg . 

During Zone A second round sampling of the intermittent wetland southwest of Combined 

SWMU 2, three sediment samples were collected for metals analysis. This wetland area dried out 

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

samples because the wetland no longer contains surface water. 
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2.2.4 Surface Water 

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

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

2.3 Interim Stabilization Measures 

The DET collected additional soil samples in 1998 to further delineate the area of 

lead-contaminated soil at Combined SWMU 2 likely to require remedial action under either 

residential or industrial reuse (400 parts per million [ppm] or 1,300 ppm lead). No other interim 

measures have been taken. However, the DET is planning remove all SWMU 2 soils containing 

greater than 400 ppm lead. 

2.4 Ecological Subzone A-1 

The Zone A RFI conditional approval letter required that concerns at ecological subzone A-1 

(AEC-1-1) be further addressed in the CMS. AEC-1-1 is located in the southwest corner of 

SWMU 2 in an area formerly kept moist by a nearby leaky water pipe. The leaks have reportedly 

since been repaired, and AEC- 1 - 1 is now similar to other non-wetland, non-mowed grassy areas 

found at the complex. Parts of this area will also be excavated as part of DET lead cleanup 

activities. Therefore, this area no longer appears to be causing a potential threat to ecological 

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

To improve the focus of this CMS, this section summarizes the remedial objectives for soil and 

groundwater contamination at this site. In some cases, remedia1 objectives presented in the RFI 

have been modified due to superceding information such as background concentrations or 

achievable laboratory instrument detection capabilities. In other cases, this section justifies 

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

3.1 Soil Remedial Objectives 

Lead is the primary COC at this site. However, aluminum, antimony, Aroclor-1260, arsenic, 

BEQs, copper, and thallium also require mention in this CMS because at least one soil sample 

collected during the RFI exceeded a project team criteria. In some cases, these criteria were not 

the exceedance of a regulatory or risk-based concentration, but rather an exceedance of 

background concentrations or other subjective target. 

Lead exceeded residential and industrial cleanup goals of 400 arid 1,300 mgikg over an extensive 

area of the site. These remedial objectives are based on USEPA blood-level modeling and have 

been accepted by the project team. 

Aluminum and copper were originally included in the CMS process because one of 

57 lower-interval soil samples contained these compounds at concentrations exceeding their 

background reference concentrations (RC). However, neither exceeded its lower-interval 

residential risk and hazard-based soil screening concentrations (RBC). Moreover, because 

background concentrations represent a 95 % confidence interval, 5% of samples collected at 

random would be expected to exceed the background concentration. Therefore, rernedial 

objectives are not needed for either compound and they will not be further addressed in this CMS. 
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Arsenic was detected in 18 upper-interval and two lower-interval soil samples at concentrations 

exceeding its RBC (0.43 mg/kg) and its background reference concentration (9.44 mg/kg). 

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

Arsenic has a background reference concentration of 9.44 mglkg . This value corresponds 

to a residential hazard quotient of approximately 0.4, a residential risk of 2.5E-05, an 

industrial hazard quotient below 0.1, and an industrial risk of 3.6E-06. This CMS will not 

evaluate alternatives to achieve concentrations below background. 

Arsenic remedial goal options (RGOs) presented in the RFI are more conservative under 

risk-based than hazard-based scenarios. Therefore, the arsenic RGOs will be evaluated 

only for risk-based scenarios. 

The DET is scheduled to remove much of the arsenic contaminated soils where they 

coincide with lead contamination in excess of 400 mgtkg. This activity will reduce site 

risk due to arsenic to 2.3E-05 residential which is below the calculated Zone A inorganic 

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

Antimony exceeded its RBC in four sample boring locations - S02SBOl1, and 002SB-013, -020, 

and -036. Boring locations -01 1, -020 and -036 coincide with areas where lead exceeded industrial 

cleanup concentrations (1,300 mgfkg) and will be indirectly addressed as part of lead cleanup 

activities. Sample point -013 Iies outside the area of lead contamination. A lower-interval sample 

(12.7 mglkg) from this point exceeded the antimony residential groundwater protection SSL of 

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

following reasons: 
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• All surface soil samples containing antimony contamination exceeding its surface 

soil 0.1 residential hazard RGO of 2.9 mgtkg are within the area where lead contamination 

exceeded 1,300 rnglkg . Therefore, antimony surface soil contamination in these areas will 

be indirectly addressed as part of the larger lead plume. 

Because antimony was not detected in any groundwater samples coIlected at 

Combined SWMU 2, site-specific data indicate that the subsurface soil groundwater 

protection SSL of 2.7 mglkg may be overly conservative. This SSL was based on several 

conservative assumptions that support this possibility, one being large areal coverage at 

that specific concentration. Antimony exceeded the SSL in sample point 002SB013; 

however, antimony was not detected in nearby sample location 002SB026. This indicates 

that antimony in 002SB013 is not part of some larger mass of antimony-containing soil and 

therefore does not indicate a significant threat to groundwater. 

Aroclor-1260 and BEQs exceeded their residential RBCs in three of five samples collected and 

analyzed for pesticides, PCBs, and SVOCs at Combined SWMU 2 .  Lead concentrations near the 

BEQ exceedance in the southeast part of the site (002M000401) sample also exceeded residential 

cleanup criteria; therefore, this contamination will be addressed in conjunction with lead cleanup 

activities. The other two BEQ hits were estimated values below the laboratory quantitation limit 

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

Thallium exceeded its groundwater protection SSL (0.35 mglkg) in seven of 60 lower-interval soil 

samples (range 0.4 to 3.3 mgtkg, mean 1.2 mgtkg) and exceeded the minimum 0.1 residential 

hazard concentration of 0.58 mglkg in 10 of 89 surface soil samples (range 0 .5  to 2.8 mgfkg, 

mean 1.3 mglkg). However, thallium will not be addressed as part of this CMS for the following 

reasons : 
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Sutface Soils: 

A remedial goal of 0.58 rng/kg thallium in lower-interval soil may not be feasible due to 

achievable laboratory sample quantitation limits (SQLs). Thallium SQLs for lower-interval 

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

Five of the ten 1997 lower-interval detections were estimated values detected below the 

SQL. These detections are from soil samples nested within areas that previously had 

no thallium detections. 

Four of the detections exceeding the mean SQL were within 2 standard deviations 

(the 95% Upper ToIerence Limit [UTL]) of the mean. Therefore, these detections are 

within the range of the Zone A SQL for thallium and are not significantly different from 

the SQL. 

w Only one sample exceed the 95 % UTL for the SQL. This detection (2.8 rnglkg) barely 

exceeded the 95 % UTL (2.6 mglkg). However, by statistical design, up to 5 % of the 

samples could be expected to exceed the 95% UTL. 

The concentration and distribution of detections show no obvious interconnection or other 

indications that thallium is present in soils due to a release. Instead, the random 

distribution across the site at similar concentrations indicates that thallium may be naturally 

present at concentrations exceeding 0.58 mgikg . 

The maximum surface soil detection of 2.8 mgfkg corresponds to a residential point 

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

Thallium was not detected in any groundwater samples collected at Combined SWMU 2; 

therefore, site-specific data indicate that the groundwater protection SSL may be overly 

conservative. 

A remedial goal of 0.35 mglkg thallium in lower-interval soil may not be feasible due to 

achievable laboratory SQLs. Thallium SQLs for lower-interval soil samples in Zone A 

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

Five of the seven 1997 lower-interval detections were estimated values detected below the 

SQL. These detections are from soil samples nested within areas that previously reported 

no thallium detections. 

Two detections exceeded the mean SQL. However, neither exceeded the SQL mean plus 

2 standard deviations (the 95 % UTL). Therefore, these detections are within the range of 

the Zone A SQL for thallium and are not significantly different from the SQL. 

The concentration and distribution of detections show no obvious interconnection or other 

indications that thallium is present in soils due to a release. Instead, the random 

distribution across the site of similar concentrations indicates that thallium may be naturally 

present at concentrations exceeding 0.35 rng/kg . 

Table 3.1 summarizes remedial objectives for Combined SWMU 2. 
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Table 3.1 
Combined SWMU 2 Soil Remedial Goal Objectives 

Residential Industrial 

Concentration Concentration 

Aluminum NAB NA' 

Aroclor- 1260 N A ~  N A ~  

BEQs N A ~  

Thallium NAa NA' 

Notes: 
a - No RGO is needed for this RFI COC for reasons outlined in the above text. 
b -  Aroclor and BEQs were found only in areas where lead exceeded its remedia1 objective concentrations. 

Therefore, these compounds will be addressed as part of lead cleanup activities. 

3.2 Groundwater Remedid Objectives 

Lead, silver, arsenic, and manganese were identified as groundwater COCs in the RFI. Lead did 

not exceed its TTAL in the most recent round of sampling, and the suspected soiI source material 

for the previously observed groundwater contamination will be addressed during corrective actions 

at this site. Silver did not exceed its MCL in the most recent round of sampling for that 

compound, and neither did arsenic. 

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

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

corrective action for the following reasons: 
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e There were not enough sample points to parametrically determine background values for 

manganese in groundwater in Zone A. Therefore, the maximum observed background 

sample value (0.58 mg/L in shallow groundwater and 2.7 mg/L in deeper groundwater) 

was approved by the project team for use as the reference background concentration. 

Concentrations above shallow background were consistently detected in only well 

002GW002, and these concentrations were comparable to deeper background. Because 

the shallow and deeper aquifer zones in Zone A appear to be interconnected, the high 

concentrations seen in well 002GW002 may likely be attributed to deeper aquifer 

background concentrations. The concentrations detected were also comparable to shallow 

background values found elsewhere at the Charleston Naval Complex (Zone C 0.6 mg/L; 

Zone E 2.6 mg/L; Zone F 2.0 rng/L; Zone G 2.9 mg/L; Zone H 2.4 mg/L; and 

Zone 1 5.4 mg/L). 

• This concentration of manganese, if allowed to remain in-place, would result in a residual 

hazard of 0.6 under an industrial re-use scenario. This is below the required action 

industrial hazard quotient of 3 .O. 

There are no current receptors of this groundwater contaminant. The aquifer is not used 

as a drinking water supply, and the well point is not immediately adjacent to any surface 

water where ecological receptors may be of concern. 

There is not a known historic anthropogenic source for manganese at this site. 

The extent of manganese detections above Zone A background was limited to only 

one well. 

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

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

this recommendation. 
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4.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

This section describes the initial steps of remedy selection - identification and screening of 

applicable technologies. Remediation technologies such as containment, biological, 

physical/chemical, and thermal treatment technologies (both in situ and ex situ), as well as offsite 

disposal options were identified and reviewed based on site-specific conditions and waste 

constraints. Screening occurs when technologies are either eliminated from further consideration 

or retained for further consideration. From the technologies retained, alternatives for remedial 

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

4.1 Potential Response Actions 

Remedial action alternatives can be broadly categorized into general response actions for 

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

Institutional Controls: Institutional controls often supplement engineering controls as 

appropriate for short- and long-term management to prevent or limit exposure to hazardous 

substances, pollutants, or contaminants. Institutional controls should not supplant active 

response measures as the sole remedy unless active measures are determined to be 

impractical. Institutional controls typically include: 

- Site access controls 

- Public awareness, education 

- Groundwater use restrictions 

- Long-term monitoring 

- Deed restrictions 

- Warning against excavation, soil use 



Drufi Zone A Combined S W f U  2 CMS Repon 
Charleston Naval Complex 

Section 4 - Identification and Screening of Technologies 
Revision: 0 

Monitored Natural Attenuation: Natural attenuation refers to dilution, dispersion, 

advection, and biotic degradation of contaminants in the environment. Monitoring must 

be conducted throughout the process to confirm that degradation is proceeding at rates 

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

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

principal threats posed by a site, where practical. 

Containment: This engineering control would protect human health and the environment 

by preventing or controlling exposure to site contaminants for waste that poses a relatively 

low long-term threat or where treatment is impractical. 

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

environment. 

4.2 Technology Screening 

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

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

4.2.1 Results for Soil Remediation 

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

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

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

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

year (e.g., seasonal precipitation influences). 
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Evaluation of potential remedial technologies was based on these general site characteristics and 

the contaminants discussed in Section 2. The following technologies were all screened from 

further consideration. 

The following biological treatment technologies were screened from further consideration 

because these technologies do not effectively treat inorganics: bioremediation, 

bioventing, electrokinetically enhanced bioremediation, landfarming, biopiles, fungal 

biodegradation, and slurry phase biological treatment. 

• Monitored natural attenuation (MNA) was screened from further consideration because 

it does not effectively treat inorganics since these compounds are often immobilized during 

MNA, but not destroyed. Immobilization may involve adsorption, coprecipitation, 

precipitation, and diffusion into the soil matrix, and may either be reversible or slowly 

reversible. 

Phytoremediation was screened from further consideration because of the depth of 

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

use. 

a In Situ and ex situ chemical oxidation were screened from further consideration because 

they treat VOCs and SVOCs more effectively than inorganics. Moreover, chemical 

oxidation is typically used to treat soils containing contaminants too concentrated or too 

toxic for bioremediation to be effective. For in situ oxidation, soils must be suffifiently 

permeable for the oxidant solution to reach the contamination and for reaction products to 

move away from the area. Furthermore, background metal concentrations would likely 

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

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

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

site conditions. 

• Pressure dewatering was screened from further consideration because this technique is 

used to increase the amount of soil that can be biodegraded through bioventing. Lead is 

not biodegradable. 

Soil flushing was screened from further consideration because groundwater contamination 

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

In Situ soil vapor extraction (SVE), ex situ SVE and thermally enhanced SVE were 

screened from further consideration because they effectively treat VOCs and SVOCs rather 

than inorganics. In Situ SVE and thermally enhanced SVlE would also be screened from 

further consideration because vadose zone technologies are not being considered for this 

site. The shallow water table limits the technology's effectiveness because of the difficulty 

of moving gases and vapor through the subsurface. The vadose zone should extend at 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. 

• In Situ and ex situ aquathermolysis were screened from further consideration because 19 

they do not effectively treat inorganics. 20 
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In Situ vitrification was screened from further consideration because shallow groundwater 

interferes with the process. The technology was also screened from further consideration 

because of its impact on future site use. Ex Situ vitrification was screened from further 

consideration because it is primarily used to treat radioactive contaminants. 

Biosorption was screened from further consideration because it treats dissolved species 

more effectively than soil-sorbed constituents. This technology has not been proven 

effective at treating metal concentrations above 30 ppm. 

Dehalogenation was screened from further consideration because it does not effectively 

treat inorganics . Dehalogenation is limited to halogenated contaminants. 

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

to low concentration nonparticulate lead. 

Solar detoxification was screened from further consideration because it primarily targets 

VOCs , SVOCs, and solvents rather than inorganics . 

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

because it does not effectively treat inorganics. 

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

of organic contamination. 

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

effectively treat inorganics . 
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Hot gas decontamination was screened from further consideration because it is primarily I 

used for demilitarizing explosives. 2 

Incineration and pyrolysis were screened from further consideration because they do not 3 

effectively treat inorganics . 4 

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

used primarily to treat munitions rather than inorganics. 6 

Thermal desorption was screened from further consideration because it does not 

effectively treat inorganic compounds. 

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

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

Soil technologies retained for further consideration are listed below: 

a Institutional controls (only with other technologies) 

Surface cap (soil and concrete cap) 

a In Situ solidification/stabilization 

• Excavation and offsite disposal 

e Chemical extraction (excavation and treatment by) 

I Soil washing (excavation and treatment by) 

e Ex Situ solidificationlstabilization 
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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 Criteria 2 - Attainment of cleanup standards 

Primary Criteria 3 - Source control 

Primary Criteria 4 - Compliance with applicable waste management standards 

Secondary Criteria 

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

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

four of the primary criteria described above. 



Drafi Zone A Combined SWMU 2 CMS Repon 
Charleston Naval Complex 

Section 5 -Development and Evaluation of Alternatives 
Revision: 0 

Secondary Criteria I - Long-term reliability and effectiveness 

I Secondary Criteria 2 - Reduction in waste toxicity, mobility, or volume 

Secondary Criteria 3 - Short-term effectiveness 

o Secondary Criteria 4 - Implementability 

Secondary Criteria 5 - Cost 

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

following sections. 

5.1.1 Protection of Human Health and the Environment 

Corrective action remedies must be protective of human health and the environment. Each 

alternative must satisfy this criteria to be eligible for selection. Evaluation of this criteria should 

provide a final measure to assess whether each alternative adequately protects human health and 

the environment. The overall assessment of protection draws on the assessments conducted under 

other evaluation criteria, especially long-term reliability and effectiveness, short-term 

effectiveness, and compliance with applicable waste management standards. 

Evaluation of the overall protectiveness of an alternative should focus on whether an alternative 

achieves adequate protection by eliminating, reducing, or controlling the risks posed through each 

pathway through treatment, engineering, or institutional controls. This evaluation considers 

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

5.1.2 Attainment of Cleanup Standards 

Remedies will be required to attain media cleanup standards set by the implementing agency, 

which may be derived from existing state or federal regulations or other standards. The media 

cleanup standards for a remedy will often play a large role in determining the extent of the remedy 

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

standards that are established. 

In addition, this CMS will evaluate whether the potential remedial alternatives will achieve the 

preliminary remediation objective as identified by the implementing agency as well as other, 

alternative remediation objectives proposed in the CMS. The time frame for each alternative to 

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

5.1.3 Source Control 

A critical objective of any remedy must be to stop further environmental degradation by 

controlling or eliminating further releases that may threaten human health and the environment. 

Unless source control measures are taken, efforts to clean up releases may be ineffective or, at 

best, continue indefinitely. Therefore, an effective source control program is essential to ensure 

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

The source control standard is not intended to mandate a specific remedy or class of remedies. 

Instead, the CMS will examine a wide range of options. This standard should not be interpreted 

to preclude the equal consideration of using other protective remedies to controI the source, such 

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

This CMS report will also address whether source control measures are necessary, and if so, the 

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

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

5.1.4 Compliance with Applicable Waste Management Standards 

Corrective action remedies must comply with applicable waste management standards. To be 

eligible for selection, each alternative must satisfy this criteria, which is used to evaluate whether 
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each alternative will meet all the federal and state waste management standards identified in the 

remedial process. The detailed analysis should identify which requirements are applicable or 

relevant and appropriate to an alternative. The lead agency (the Navy) determines which 

requirements are applicable or relevant and appropriate, in consultation with the support agencies 

(USEPA and SCDHEC). Each alternative's compliance with the following waste management 

standards should be addressed during the detailed analysis: 

Chemical-specific regulations 

Location-specific regulations 

Action-specific regulations 

5.1.5 Long-Term Reliability and Effectiveness 

The evaluation of alternatives under this secondary criterion addresses the results of a remedial 

action in terms of the risk remaining at the site after response objectives have been met. This 

evaluation primarily focuses on the extent and effectiveness of the controls that may be required 

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

be addressed for each alternative: 

Magnitude of Residual Risk: This factor assesses the residual risk from untreated waste 

or treatment residuals when remedial activities are complete. This risk may be measured 

by numerical standards such as cancer risk levels or the volume or concentration of 

constituents in waste, media, or treatment residuals remaining onsite. 
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rn Adequacy and Reliability of Controls: This factor assesses the adequacy and suitability I 

of any controls used to manage treatment residuals or untreated wastes remaining onsite. 2 

It may include an assessment of containment systems and institutional controls to determine 3 

if they are sufficient to ensure that any exposure to human and environmental receptors is 4 

within protective levels. 5 

5.1.6 Reduction of Toxicity, Mobility, or Volume 

This criterion gives preference to remedial actions employing treatment technologies that 

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

The evaluation should consider the following specific factors: 

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 possibIe. 

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 : 
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Risks to the community during implementation of the remedial action. 

Risks to workers during implementation of the remedial action. 

Potential for adverse environmental impact as a result of implementation. 

Time until remedial response objectives are achieved. 

5.1.8 Implementability 

This criterion addresses the technical and administrative feasibility of implementing an alternative 

and the availability of various services and materials required during its implementation. It 

involves analysis of the following factors: 

Technical Feasibility 

Technical difficulties and unknowns associated with construction and operation. 

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

Ease of remedial action and 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 

e Activities needed to coordinate with other offices and agencies. 

Availability of Services and Materials 

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

additional resources. 

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

may be particularly important for innovative technologies. 

• Availability of prospective technologies. 

5.1.9 Cost 

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

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

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

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

in 1999 dollars. 

Capital Costs 

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

a remedial action. 

Indirect costs for engineering, financial, and other services that are not actually part of 

construction, but are required to implement a remedial 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. 
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Annual O&M Costs: O&M costs refer to post-construction costs necessary to ensure the 

continued effectiveness of a remedial action. They typically refer to long-term power and material 

costs (such as the operational cost of a water treatment facility), equipment replacement costs, and 

long-term monitoring costs. 

Present-Worth Analysis: This analysis makes it possible to compare remedial alternatives on the 

basis of a single cost representing an amount that would be sufficient to cover all costs associated 

with the remedial action during its planned life, if invested in the base year and disbursed as 

needed. A performance period appropriate to each alternative is assumed for present-worth 

analyses. Discount rates of 6% are assumed for base calculations. An increase in the discount 

rate decreases the alternative's present worth. 

The cost elements for each remedial alternative are summarized in the cost analysis section. The 

study estimate costs provided for the alternatives are intended to reflect actual costs with an 

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

5.2 Evaluation of Soil Alternatives 

The alternatives include containment, in situ and ex situ treatment, and excavation and disposal. 

Depending on remedial objectives, each alternative may include institutional controls and 

monitoring. The following alternatives have been developed from the technologies retained from 

the screening described in Section 4: 

Alternative 1 : Low-Permeability Surface Cap 

Alternative 2: In Situ Solidification/StabiIization 

Alternative 3: Excavation and Offsite Disposal at Landfill 

Alternative 4: Excavation and Treatment by Chemical Extraction 

Alternative 5: Excavation and Treatment by Soil Washing 

Alternative 6: Ex Situ Solidification/Stabilization 
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5.2.1 Alternative 1: Low-Permeability Surface Cap 

This alternative uses a physical barrier to cover contaminated soil to eliminate dermal and 

gastrointestinal contact. Land use would be restricted to industrial purposes using institutional 

controls to minimize uncontrolled exposure. 

Cover construction assumes: (1) concrete, asphalt and rail line excavation and removal before 

placing a 24-inch thick low permeability soil layer with a vegetative cover or (2) placing a 8-inch 

thick concrete cover over existing site surfaces. 

5.2.1.1 Low-Permeability Surface Cap: Primary Criteria 

Overall Protection of Human Health and the Environment 

The cover would eliminate the threat of dermal and gastrointestinal contact for current and future 

site workers. Contaminated soil would be left onsite indefinitely; however, the cover would be 

maintained to ensure adequate protection. This alternative would protect 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 the institutional controls would 

be adequate to ensure minimal disturbance of the cover. Short-term risks from inhalation and 

dermal contact during implementation would be minimal, and could be controlled using common 

engineering techniques and the use of PPE. 

Attainment of Cleanup Standards 

Surface capping would attain media cleanup standards as established by the Project Team by 

eliminating dermal and gastrointestinal contact. This alternative would thus minimize the threat 

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

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

effectively reducing mobility of contaminants that may threaten human health and the environment. 

Furthermore, institutional controls would drastically reduce the likelihood of additional risks to 

future site workers. 

Compliance with 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. This alternative would not trigger any location-specific regulations. 

5.2.1.2 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 controls and routine O&M would be required to ensure that any exposure to human 

and environmental receptors is within protective levels. By managing Combined SWMU 2 as an 

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

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

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

Short-Term Effectiveness 

Adverse impacts to the surrounding environment are not anticipated during cover construction; 

engineering controls would be applied to manage storm water runoff. Once design plans are 

approved, actual cover construction would be expected to take a relatively short time. During 

construction of covers, there would be a risk of dermal or gastrointestinal contact to construction 

workers and exposure to particulate emissions; however, this risk would be reduced by proper 

material handling practices and appropriate use of personal protective equipment (PPE). 

Temporary fencing would be installed around the work zone to control site access to remediation 

workers only. 

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

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

Implementability 

A soil or concrete cover with institutional controls is technically and administratively feasible. 

This alternative could be readily applied at the site given that the proposed areas to be covered are 

easily accessible to site workers. The potential technical problems that might slow remediation 

activities are concrete, asphalt, and rail line removal for the soil cover alternative; approximately 

60% of the contaminated soil is beneath reinforced concrete andlor asphalt andlor rail lines. 

Implementation of this alternative would also involve placement of the cover, implementation of 

the institutional controls, and establishment of maintenance requirements. Future monitoring and 

maintenance would involve visually inspecting the cover periodically and repairing any damage 

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

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

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

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

alternative. 

Cost 

Costs associated with surface capping areas where lead contamination exceeds 1,300 ppm 

(industrial reuse scenario) are presented in Tables 5.1 (soil) and 5.2 (concrete). The remediation 

costs for industrial reuse including institutional controls would be $214,600 for a soil cover and 

$236,710 for a concrete cover. Costs associated with surface capping areas where lead 

contamination exceeds 400 ppm (residential reuse scenario) are presented in Tables 5.3 (soil) and 

5.4 (concrete). The remediation costs for residential reuse would be $381,155 for a soil cover and 

$320,425 for a concrete cover. Institutional controls would be required for the industrial reuse 

scenario because impacted soil exceeding the residential cleanup level would still represent an 

exposure threat. 

Table 5.1 
Soil Cover with Institutional Controls 

Industrial Scenario 

Action Quantit Y Cost p er Unit Total Cost 

Ca~ital Costs for Soil Cover 

Existing Surface Cover Excavation 5,500 ft2 $4 .OO/ft $22.000 

Disposal 140 yd3 $20/vd3 $2.800 

24-inch Soil Cover 1,000 yd3 $8.00/yd3 $8,ooO 

5-12 
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Table 5.1 
Soil Cover with Institutional Controls 

Industrial Scenario 

Action Cost per Unit Total Cobt 

Canital Costs for Soil Cover 

Institutional Controls LS $50,000 

Subtotal $132,000 
- - 

Oneration and Maintenance Cost 

Subtotal $6,000 

Present Value at 6% discount rate over 30 years $82,600 

Total $214,600 

Table 5.2 
Concrete Cover with Institutional Controls 

Industrial Scenario 

Action Quantity Cost per Unit Total Cost 

Site Preparation 670 yd3 $1 .501yd3 $1 ,oOO 

Concrete Surface (8 inches) 950 yd2 $16.60/yd2 $15,770 

Capital Costs for Soil Cover 

EngineeringJOversight LS 20 % $19,350 

Subtotal $140,310 

Operation and Maintenance Cost 
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Table 5.2 
Concrete Cover with Institutional Controls 

Industrial Scenario 

Action TOM Cost 

Inspection $1,000 $1,000 

Subtotal $7,000 

Present Value at 6% discount rate over 30 y ears $96,400 

Total $236,710 

Table 5.3 
Soil Cover with Institutional Controls 

Residential Scenario 

Action Quantity Cost per Unit Total Cost 

Existing Surface Cover Excavation 24,000 ft2 $4.00/ft2 $96,000 

Disposal 600 yd3 $20/yd3 $12,000 

24-inch Soil Cover 4,000 yd3 $8 .00/yd3 $32,000 

Institutional Controls LS $50,000 

Contingency/Miscellaneous LS 25 % $51,475 

Subtotal $298.555 

Inspection LS $1,000 $1,000 

Subtotal $6.000 . , 

Present Value at 6% discount rate over 30 years $82,600 

Total $381,155 
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Table 5.4 
Concrete Cover with Institutional Controls 

Residential Scenario 

Ca~ital  Costs for Concrete Cover 

GradingtSite Preparation 1,000 yd3 $1 .50/yd3 $1,500 

Concrete Surface (8 inches) 4,400 yd2 $16.60/yd2 $73,000 

Engineeringlover sight LS 20 % $30,900 

Subtotal $224.025 

Oaeration and Maintenance Cost 

Inspection LS $1,000 $1,000 

Subtotal $7,000 

Present Value at 6% discount rate over 30 vears SM.bIlll 

5.2.2 Alternative 2: In Situ Solidification/Stabilization 1 

Solidification/stabilization ( 9 s )  reduces the mobility of hazardous substances and contaminants 2 

in the environment through both physical and chemical means. The basic S/S procedure involves 3 

three steps: (1) mixing of a reagent with the soil, (2) curing the mixed product, and (3) storage or 4 

landfilling the treated soil. The soil and reagent can be mixed in situ by using a backhoe to apply s 

and mix additives, or by using more sophisticated augericaisson or injector-head systems. 6 

Leachability testing is performed to measure contaminant immobilization. 7 
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5.2.2.1 In Situ Solidification/Stabilization: Primary Criteria 

Overall Protection of Human Health and the Environment 

In Situ S/S would eliminate the threat of dermal and gastrointestinal contact for future site 

workers. Contaminated soil would be left onsite indefinitely; however, the S/S process binds the 

contaminants and reduces mobility to ensure adequate protection. This alternative would protect 

human health and the environment by physically eliminating receptor pathways and controlling 

access through institutional controls. Short-term risks from inhalation and dermal contact during 

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

Attainment of Cleanup Standards 

In Situ S/S would attain media cleanup standards as established by the Project Team by binding 

the contaminants, eliminating dermal and gastrointestinal contact. This alternative would thus 

minimize the threat to human health and the environment by eliminating potential migratory 

pathways. 

Source Control 

This alternative would provide effective source control by binding the contaminants and reducing 

their mobility thereby eliminating further releases that may threaten human health and the 

environment. 

Compliance with Waste Management Standards 

In Situ S/S would physically bind contaminants in the soil. The potential for contact with 

contaminated soil is eliminated by removing the primary pathways. Implementation would need 

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

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

Long-tern Reliability and Effectiveness 

In Situ S/S would effectively reduce site worker contact with the contaminated soil. However, 

institutional controls might be required to ensure that the SIS soil remains in place. By managing 

Combined SWMU 2 as an industrial site and restricting land use, residual site risk would be 

eliminated. 

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

because the waste would not be destroyed. 

Reduction of Toxicity, Mobility, or Volume 

In Situ S/S does not remove the contaminated soil; it binds the contaminants and eliminates 

exposure pathways. This alternative would reduce mobility, but it could also almost double the 

volume of material. 

Short- Tenn Effectiveness 

Adverse impacts to the surrounding environment are not anticipated during implementation; 

engineering controls would be applied to manage storm water runoff. Implementation would be 

expected to take from one to three months. During implementation, there would be a risk of 

dermal or gastrointestinal contact to construction workers and exposure to particulate emissions; 

however, this risk would be reduced by proper material handling practices and appropriate use of 

PPE. Temporary fencing would be installed around the work zone to control site access to 

remediation workers only. 
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Implementability 1 

In Situ S/S is technically and administratively feasible. However, concrete, asphalt, and part of 2 

the railroad would have to be removed before this alternative could be applied at the site, and the 3 

residual material might interfere with future site use. 4 

Currently access to Combined SWMU 2 is through property leased to Carolina Marine Handling. 5 

This tenant's traffic, parking, and material storage practices may slow the implementation of this 6 

alternative. 7 

Cost 8 

Costs associated with in situ solidification/stabilization are presented in Tables 5.5 and 5.6. The 9 

total cost for areas where lead contamination exceeds 1,300 ppm (industrial reuse scenario) would lo 

be $375,095. The total cost for areas where lead contamination exceeds 400 ppm (residential i I 

reuse scenario) would be $944,540. No O&M costs are associated with this alternative. 12 

Table 5.5 
In Situ Solidication/Stabilization 

Industrial Scenario 

Excavation 

M - ~ W W ~  ~5 sr ,ooo $I,W 

Existing Surface Cover Excavation 5,500 ft2 $4.00/ft2 $22,000 

Disposal 140 yd3 $20/yd3 $2,800 

Institutional Controls LS $50,000 $50,000 

Subtotal $78,980 
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Table 5.5 
In Situ Solidification/Stabilization 

Industrial Scenario 

Action Quantity Cost per Unit Total Cost 

in Situ Solidif'ication/Stabilization 

Mottit-mcib'rt'm u @,840 U9,$90 

Equipment Cost 1 month $84,94O/month $84,940 

Subtotal $2%,115 

Total $375,095 

Table 5.6 
In Situ SolidifiationlStabilization 

Residential Scenario 

Action Quantity Cost per Unit Total Cost 

Excavation 

Existing Surface Cover Excavation 24,000 ft2 $4.00/ft2 $96,000 

Disposal 600 yd3 $20/yd3 $12,000 

Institutional Controls LS $50.000 $50.000 

Subtotal $171,700 

In Situ SoliM~cation/Stabilization 

M&rzatidE)emWm tS =*@a a9,39ft 

Equipment Cost 3 month $84,94O/month $254,820 

Subtotal $772.840 

Total $944,540 
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5.2.3 Alternative 3: Excavation and Offsite Disposal at Landfill 

All contaminated soil exceeding concentrations calculated using the USEPA Blood Concentration 

Model would be excavated and disposed in an offsite landfill. Institutional controls would be 

required to minimize uncontrolled exposure for the industrial scenario. 

To achieve the residential scenario remedial objective (< 400 mg/kg lead), approximately 670 yd3 

of soil would require removal/disposal. To achieve the industrial scenario remedial objective 

(< 1,300 mg/kg lead), approximately 2,950 yd3 of soil would require rernoval/disposal. 

The areas identified for remediation are delineated in Figures 2.2 and 2.3. The excavated soil 

would be stockpiled onsite and sampled for waste characterization by TCLP. Soil characterized 

as hazardous waste would be disposed of in a Subtitle C landfill. Soil characterized as 

nonhazardous would be disposed of in Subtitle D landfill. 

5.2.3.1 Excavation and Offsite Disposal at Landfill: Primary Criteria 

Overall Protection of Human Health and the Environment 

Excavation and offsite disposal protects human health and the environment by removing 

contaminated soil where risk exceeds calculated levels. This alternative, coupled with appropriate 

institutional controls for industrial reuse scenario, would eliminate risk to human health and the 

environment due to dermal and gastrointestinal contact. 

Short-term risks from inhalation and dermal contact during implementation would be minimal and 

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

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

regulations. 



Draji Zone A Combined SUMU 2 CMS Report 
Charleston Naval Complex 

Seciion 5 -Development and Evaluation of Alternurives 
Revision: 0 

Aitlunment of Cleanup Standards 

Excavation would attain media cleanup standards as established by the Project Team. 

Contaminated soil would be excavated at select locations until confirmation samples satisfy 

remedial objectives. Excavation is one of the most aggressive remedial technologies and would 

likely require the least time to attain cleanup standards. 

Source Control 

This alternative would eliminate the most contaminated media. If remediation for industrial reuse 

is chosen, institutional controls would further reduce the likelihood of additional risks by 

eliminating potential exposure pathways to residual contamination. 

Compliance wifh Waste Management Standards 

Excavation and offsite disposal meets chemical-specific regulations for the associated site-wide 

remedial objectives protective of future industrial site workers. Excavation activities onsite may 

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

Transportation offsite would trigger U. S. Department of Transportation (DOT) regulations. Land 

disposal restrictions (LDRs) would be triggered if the contaminated soil were determined to be a 

hazardous waste. It is anticipated that some loads of Combined SWMU 2 excavated soil would 

be hazardous and some non-hazardous; toxicity characteristic leaching procedure (TCLP) analysis 

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

alternative. 

5.2.3.2 Excavation and Offsite Disposal at Landfill: Secondary Criteria 

Long-term Reliability and Effectiveness 

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

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

environmental receptors is within protective levels. 

Removal to a landfill is a reliable and well established option because onsite risks are eliminated. 

However, since the excavated soil would be transferred to a landfill, future liability might be 

incurred because the waste would not be destroyed. 

Reduction of Toxicity, Mobility, or Volume 

Excavation would eliminate the source area and therefore eliminate contaminants exceeding 

remedial objectives. This alternative includes the removal of the most contaminated soil from the 

site and disposal in a secure Subtitle C or D landfill (based on TCLP analysis of the waste). 

Because the source would no longer remain onsite after this technology is employed, excavation 

is considered to be irreversible. However, the waste's overall mobility, toxicity, and volume 

would not be reduced with this alternative. 

Short- Term Effectiveness 

The excavation operation would be sufficiently removed from the public to reduce health and 

safety concerns associated with soil removal. Temporary fencing would be installed around the 

work zone to control site access to remediation workers only. Excavation workers would be 

exposed to increased particulate emissions and might also have more dermal contact with 

hazardous constituents. However, worker risks can be reduced by implementing dust 

control technologies and a site-specific health and safety plan which specifies PPE, respiratory 

protection, etc. It is anticipated that remedial objectives would be satisfied within one to three 

months. Consequently, worker exposure to the contaminants would be minimal. 
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Excavation with offsite disposal is technically and administratively feasible at this site. Removal 

and offsite disposal are common remedial alternatives that have been applied at previous sites. 

The potential technical problems that might slow remediation activities are concrete, asphalt, and 

rail line removal to access contaminated soil, materials handling and disposal (standby time 

between co~rma to ry  sampling and disposal), and potential foundation support measures (if 

required). The soil volumes are moderately small (approximately 2,950 yd3), but approximately 

60% of the contaminated soil is beneath reinforced concrete and/or asphalt and/or rail lines. No 

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

Excavation with offsite disposal would not require any extraordinary services or materials. The 

Bee's Ferry Road Landfill in Charleston, SC is a Subtitle D facility which has accepted 

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

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

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

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

alternative. 

costs 

Costs associated with excavation and offsite disposal are presented in Tables 5.7 and 5.8. The 

remediation costs for industrial reuse including institutional controls would be $199,970 for 

excavation and disposal to a nonhazardous, Subtitle D landfill and $318,970 for excavation and 

disposal to a hazardous, Subtitle C landfill. If the excavated soil were distributed between the 

nonhazardous and hazardous landfills based on TCLP characterization, the actual total cost would 

fall between these two extremes. The remediation costs for residential reuse would be $519,460 

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

would fall between these two extremes. No O&M costs are associated with this alternative. 2 

Table 5.7 
Excavation and Offsite Disposal 

Industrial Scenario 

Removal Action 

Existing Surface Cover 
Excavation 

Disposal 140 yd3 $20/yd3 $2,800 

Confirmation/TCLP Samples 35 samples $100/sample $3,500 

Institutional Controls $50,000 $50,000 

Subtotal $108,430 

subtitle5 D i s d  Facilitv 

Soil Disposal 670 yd3 $36/yd3 $24,120 

Edtgintwiagt-t XX 29% cost m,sm 
Conting;ency/Miscellaneous LS 25 % cost $34,480 

Subtotal $91,540 

Total (Subtitle D) $199,970 

Soil Disposal 900 tons $150/ton $135,000 

Contingency/Miscellaneous LS 25 % cost $42,180 

Subtotal $210.540 . , 

Total (Subtitle C) $318,970 
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Table 5.8 
Excavation and Offsite Disposal 

Residential Scenario 

Action Quantity Cost per Unit Total Cost 

Removal Action 

Existing Surface Cover 
Excavation 

Disposal 600 yd3 $20/yd3 $12,000 

ConfmationITCLP Samples 150 samples $100/sample $15,000 

Subtotal $228,450 

Subtitle D Diswsal Facilitv 

Soil Disposal 2,950 yd' $36lyd3 $106,200 

Continnencv/Miscellaneous LS 25 % cost $89.560 

Subtotal $291,010 

Total (Subtitle D) $519,460 

Suhtitle C Msncrsal Fgcilitv 

Soil Disposal 3,980 tons $150/ton $597.000 

Contingency/Miscellaneous LS 25% cost $186,180 

Subtotal $930,900 

Total (Subtitle C) $1,159,350 
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5.2.4 Alternative 4: Excavation and Treatment by Chemical Extraction 

This process uses an acid, such as hydrochloric acid, to extract heavy metal contaminants from 

soils. In this process, all contaminated soil exceeding concentrations calculated using the 

USEPA Blood Concentration Model would be excavated and treated or disposed of. The 

excavated soil would be stockpiled onsite and sampled for waste characterization by TCLP. Soil 

characterized as nonhazardous would be disposed of in Subtitle D landfill. Soil characterized as 

hazardous waste would be screened to remove coarse solids, then mixed with hydrochloric acid 

in an extraction unit. The residence time in the extraction unit depends on the soil type, 

contaminants, and contaminant concentrations, but generally ranges from 10 to 40 minutes. The 

soil-extractant mixture is pumped out of the mixing tank, and the soil and extractant are separated 

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

To achieve the residential scenario remedial objective ( < 400 mglkg lead), approximately 670 yd3 

of soil would require excavatiodtreatment. To achieve the industrial scenario remedial objective 

( < 1,300 mglkg lead), approximately 2,950 yd3 of soil would require excavatiodtreatment. 

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

scenario. 

5.2.4.1 Excavation and Treatment by Chemical Extraction: Primary Criteria 

Overall Protection of Human Health and the Environment 

Excavation and treatment by chemical extraction protects human health and the environment by 

removing contaminants exceeding concentrations calculated using the USEPA Blood Concentration 

Model. This alternative, coupled with appropriate institutional controls for industrial reuse 

scenario, would eliminate risk to human health and the environment due to dermal and 

gastrointestinal contact. 



Draft Zone A Combined SWMU 2 CMS Report 
Charleston Naval Complex 

Section 5 -Developmenr and Evaluation of Alrematives 
Revision: 0 

Short-term risks from inhalation and dermal contact during implementation would be minimal and 

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

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

Attainment of Cleanup Standards 

Excavation and treatment by chemical extraction would attain media cleanup standards as 

established by the Project Team. Contaminated soil would be excavated at select locations until 

confirmation samples satisfy remedial objectives. The contaminated soil would be treated to 

remove contaminants, then backfilled to the site. The duration of chemical extraction is typically 

one to two months for this volume of soil. 

Source Control 

This alternative would provide effective source control by removing contaminants from the most 

contaminated soil. If remediation for industrial reuse is chosen, institutional controls would 

further reduce the likelihood of additional risks by eliminating potential exposure pathways to 

residual contamination. 

Compliance with Waste Management Standards 

Excavation and treatment by chemical extraction meets chemical-specific regulations for the 

associated site-wide remedial objectives protective of future industrial site workers under the 

industrial reuse scenario and future site residents under the residential reuse scenario. Excavation 

and treatment activities onsite may require compliance with federal, state, and local air emissions 

and storm water control regulations. Treated soil would be analyzed to determine residual lead 

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

Long-term Reliability and Effectiveness 

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

concentrations calculated using the USEPA Blood Concentration Model. Minor institutional 

controls may be required for the industrial reuse scenario to ensure that any exposure to human 

and environmental receptors is within protective levels. 

Chemical extraction does not destroy contaminants - instead the contaminants are separated from 

the soil, thereby reducing the hazardous waste volume. Because the contaminants are transferred 

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

Reduction of Toxicity, Mobile, or Volume 

Chemical extraction reduces site contamination by removing contaminants from the soil. With this 

alternative, site toxicity, contaminant mobility, and hazardous waste volume would be reduced. 

Residual contamination would remain onsite at concentrations below remedial objectives. 

Short-Term Effectiveness 

The excavation and treatment operation would be sufficiently removed from the public to reduce 

health and safety concerns associated with soil removal. Temporary fencing would be installed 

around the work zone to control site access to remediation workers only. Remediation workers 

would be exposed to increased particulate emissions and might also have more dermal contact with 

hazardous constituents. However, worker risks can be reduced by implementing dust 

control technologies and a site-specific health and safety plan specifying PPE, respiratory 

protection, etc. It is anticipated that remedial objectives would be achieved in approximately one 

month for the industrial scenario and two months for the residential scenario. Consequently, 

worker exposure to contaminants would be minimal. 
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Implementabili fy 

Chemical extraction is technically and administratively feasible at Combined SWMU 2. 

Commercial-scale units for chemical extraction are in operation. The potential technical problems 

that might slow remediation activities are concrete, asphalt, and rail line removal to access 

contaminated soil, materials handling and backfill to the site (standby time between confirmatory 

sampling and backfill), and potential foundation support measures (if required). The soil volumes 

are moderately small (approximately 2,950 yd3), but approximately 60% of the contaminated soil 

is beneath reinforced concrete and/or asphalt andlor rail lines. No future remedial actions would 

be required after this alternative is completed. 

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

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

alternative. 

costs 

Costs associated with excavation and treatment by chemical extraction are presented in Tables 5.9 

and 5.10. The total cost for excavation and treatment by chemical extraction for an industrial-use 

scenario including application of institutional controls, would be $1,159,940. Alternatively, the 

total cost for excavation and treatment by chemical extraction for a residential-use scenario would 

be $1,657,420. These costs were calculated based on the worst case, which is all excavated soil 

is characterized as hazardous waste. If the excavated soil were distributed between the 

nonhazardous and hazardous based on TCLP characterization, the actual total cost would be less. 

No O&M costs are associated with this alternative. 
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Table 5.9 
Excavation and Treatment by Chemical Extraction 

Industrial Scenario 

Action Quantity Cost per Unit Total Cost 

Excavation 

M a b : . I f - d @ a & r n M e  s,m ?ki,WQ 
Existing Surface Cover 
Excavation 

Disposal 140 yd3 $20/yd3 $2,800 

Soil Excavation 670 yd3 $20/yd3 $13,400 

Institutional Controls LS $50,000 $50,000 

Subtotal $99,380 

Chemical Extraction 

Mobilize and Assemble LS $166,500 $166,500 

Start-up Charge LS $33,800 $33,800 

Process Equipment Rental 1 month $164,00O/m $164,000 

Consumables 670 yd3 $34/yd3 $22,780 

Contingency/Miscellaneous LS 25% cost $199,990 

Subtotal $1,060.560 
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Table 5.10 
Excavation and Treatment by Chemical Extraction 

Residential Scenario 

Action Quantity Cost per Unit Total Cost 

Removal Action 

Existing Surface Cover 
Excavation 

Disposal 600 yd3 $20/yd3 $12,000 

Soil Excavation 2,950 yd3 $59,000 

Subtotal $195,700 

Chemical Extraction 

Mobilize and Assemble LS $166,500 $166,500 

Start-up Charge LS $33,800 $33,800 

Process Equipment Rental 2 month $164,000/m $328,000 

Contingency /Miscellaneous LS 25% cost $285,760 

Subtotal $1,514,170 

Total $1,657,420 

5.2.5 Alternative 5: Excavation and Treatment by Soil Washing 

Soil washing separates contaminants sorbed onto fine soil particles from bulk soil in an 1 

aqueous-based system based on particle size. In this process, all contaminated soil exceeding 2 

concentrations calculated using the USEPA Blood Concentration Model would be excavated and 3 
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treated or disposed of. The excavated soil would be stockpiled onsite and sampled for waste 

characterization by TCLP. Soil characterized as nonhazardous would be disposed of in Subtitle D 

landfill. Soil characterized as hazardous waste would be washed with water augmented with a 

basic leaching agent, surfactant, pH adjustment, or chelating agent to help remove contaminants. 

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

Soil washing removes contaminants from soils by either: 

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

manipulation of pH). 

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

separation, and attrition scrubbing. 

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

must be treated for lead. 

To achieve the residential scenario remedial objective ( < 400 mglkg lead), approximately 670 yd3 

of soil would require excavationttreatment. To achieve the industrial scenario remedial objective 

(< 1,300 mglkg lead), approximately 2,950 yd3 of soil would require excavation/treatrnent. 

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

scenario. 

5.2.5.1 Excavation and Treatment by Soil Washing: Primary Criteria 19 

Overall Protection of Human Health and the Environment 20 

Excavation and treatment by soil washing protects human health and the environment by removing zl 

soil contaminants exceeding concentrations calculated using the USEPA Blood Concentration 22 
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Model. This alternative would eliminate risk to human health and the environment due to dermal 

and gastrointestinal contact. Appropriate institutional controls are required for the industrial reuse 

remediation option. 

Short-term risks from inhalation and dermal contact during implementation would be minimal and 

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

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

Attainment of Cleanup Standards 

Excavation and treatment by soil washing would attain media cleanup standards as established by 

the Project Team. Contaminated soil would be excavated at select locations until confirmation 

samples satisfy remedial objectives. The contaminated soil would be treated to remove 

contaminants then backfilled to the site. Soil washing typically takes one to two months for this 

volume of soil. 

Source Control 

This alternative would provide effective source control by removing contaminants from the most 

contaminated soil. Institutional controls for the industrial reuse scenario would further reduce the 

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

Compliance with Waste Management Standards 

Excavation and treatment by soil washing meets chemical-specific regulations for the site-wide 

remedial objectives protective of future industrial site workers under the industrial reuse scenario 

and future site residents under the residential reuse scenario. Excavation and treatment activities 

onsite may require compliance with federal, state, and local air emissions and storm water control 

regulations. Treated soil would be analyzed to determine residual lead concentrations. No 

location-specific regulations would be triggered by this alternative. 
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5 . 2 5 2  Excavation and Treatment by Soil Washing: Secondary Criteria 

Long-term Reliability and Effectiveness 

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

concentrations calculated using the USEPA Blood Concentration Model. Minor institutional 

controls may be required for the industrial reuse scenario to ensure that any exposure to human 

and environmental receptors would be within protective levels. 

Soil washing does not destroy contaminants - instead the contaminants are separated from the 

soil, thereby reducing the hazardous waste volume. Because the contaminants are transferred from 

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

Reduction of Toxicity, Mobility, or Volume 

Soil washing reduces site contamination by removing contaminants from the soil. With this 

alternative, site toxicity, contaminant mobility, and hazardous waste volume would be reduced. 

Residual contamination would remain onsite at concentrations below remedial objectives. 

Short- Term Effectiveness 

The excavation and treatment operation would be sufficiently removed from the public to reduce 

health and safety concerns associated with soil removal. Temporary fencing would be installed 

around the work zone to control site access to remediation workers only. Remediation workers 

would be exposed to increased particulate emissions and might also have more dermal contact with 

hazardous constituents. However, worker risks can be reduced by implementing dust 

control technologies and a site-specific health and safety plan specifying PPE, respiratory 

protection, etc. Remedial objectives can probably be met in approximately one month. 

Consequently, worker exposure to the contaminants would be minimal. 
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Soil washing is technically and administratively feasible at Combined SWMU 2. Commercial- 

scale units for soil washing are available. The potential technical problems that might slow 

remediation activities are concrete, asphalt, and rail line removal to access contaminated soil, 

materials handling, backfilling to the site (standby time between confirmatory sampling and 

backfill), and potential foundation support measures (if required). The soil volumes are 

moderately small (approximately 2,950 yd3), but approximately 60% of the contaminated soil is 

beneath reinforced concrete and/or asphalt and/or rail lines. No future remedial actions would be 

required after this alternative is completed. 

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

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

alternative. 

cost 

Costs associated with excavation and treatment by soil washing are presented in Tables 5.11 and 

5.12. The total cost for excavation and treatment by soil washing for an industrial use scenario, 

including application of institutional controls, would be $619,3 10. Alternatively, the total cost 

for excavation and treatment by soil washing for a residential-use scenario would be $914,520. 

These costs were calculated based on the worst case, which is all excavated soil is characterized 

as hazardous waste. If the excavated soil were distributed between the nonhazardous and 

hazardous based on TCLP characterization, the actual total cost would be less. No O&M costs 

are associated with this alternative. 
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Table 5.11 
Excavation and Treatment by Soil Washing 

Industrial Scenario 

Action Quantity Cost per Unit Total Cost 

Excavation 

Existing Surface Cover 
Excavation 

Disposal 140 yd3 $20/yd3 $2,800 

Soil Excavation 670 yd3 $20/yd3 $13,400 

Institutional Controls LS $50,000 $50,000 

Subtotal $99,380 

Soil Washing 

4ite Pxeptimh tS $;l%,W $iZS,aOO 

Process Equipment Rental 1 month $81,000/m $81,000 

MaintenanceISpare Parts 900 tons $2.24/ton $2,020 

Engineeringloversight LS 20% cost $85,420 

Subtotal $519,930 

Total $619,310 
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Table 5.12 
Excavation and Treatment by Soil Washing 

Residential Scenario 

Action Quantity Cost per Unit Total Cost 

Removal Action 

Existing Surface Cover 
Excavation 

Disposal 600 yd3 $20/yd3 $12,000 

Soil Excavation 2,950 yd3 $20/yd3 $59,000 

Subtotal $195,700 

Snil Wachine 

Process Equipment Rental 1 month $95,00O/m $95 ,000 

Consumables 2,950 yd3 $34/yd3 $100,300 

Subtotal $718,820 

Total 

5.2.6 Alternative 6: Ex Situ Solidification/Stabilization 

Solidificatiodstabilization ( 9 s )  reduces the mobility of hazardous substances and contaminants 1 

in the environment physically and chemically. Ex Situ S/S offers greater control of the mixing 2 
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process than in situ S/S. With ex situ SIS the soil is excavated, stockpiled onsite, and sampled for 

waste characterization by TCLP. Soil characterized as nonhazardous would be disposed of in 

Subtitle D landfill. Soil characterized as hazardous waste would be screened to ensure 

homogeneity, then treated by S/S: (1) mixing a reagent with the soil, (2) curing the mixed 

product, and (3) storage or landfilling the treated soil. The end products of S/S have potential 

reuse value as construction or fill material. If the product can be used, the expenses of disposal 

or landfilling can be eliminated. 

All contaminated soil exceeding concentrations calculated using the USEPA Blood Concentration 

Model would be excavated and treated onsite. Institutional controls would be required to minimize 

uncontrolled exposure for the industrial scenario. 

To achieve the residential scenario remedial objective (< 400 mglkg lead), approximately 670 yd3 

of soil would require excavationltreatment. To achieve the industrial scenario remedial objective 

(< 1,300 mg/kg lead), approximately 2,950 yd3 of soil would require excavationltreatment. 

5.2.6.1 Ex Situ Solidification/Stabilization: Primary Criteria 

Overall Protection of Human Health and the Environment 

Ex Situ SIS with offsite disposal protects human health and the environment by removing and 

treating contaminated soil exceeding concentrations calculated using the USEPA Blood 

Concentration Model. This alternative would eliminate risk to human health and the environment 

due to dermal and gastrointestinal contact. 

Short-term risks from inhalation and dermal contact during implementation would be minimal and 

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

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

Ex Situ S/S would attain media cleanup standards as established by the Project Team. 

Contaminated soil would be excavated at select locations until confirmation samples satisfy 

remedial objectives. Excavated soil would then be treated by S/S to physically bind the 

contaminants. 

Source Control 

This alternative would provide effective source control by eliminating the most contaminated 

media. For the industrial scenario, institutional controls would reduce the likelihood of additional 

risks by eliminating potential exposure pathways to residual contamination. 

Compliance with Waste Management Standards 

Ex Situ SIS meets chemical-specific regulations for the associated site-wide remedial objectives 

protective of future industrial site workers. Excavation and treatment activities onsite may require 

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

Transportation offsite would trigger DOT regulations. Land disposal restrictions would be 

triggered if the contaminated soil were determined to be a hazardous waste. TCLP analysis would 

be performed to verify that the treated soil is nonhazardous. No location-specific regulations 

would be triggered by this alternative. 

5.2.6.2 Ex Situ SolidificationtStabilization: Secondary Criteria 

Long-term Reliability and Effectiveness 

This alternative would remove and treat the contaminated soil that exceeds concentrations 

calculated using the USEPA Blood Concentration Model. 
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Ex Situ S/S is a reliable treatment option that eliminates onsite risks. Because the excavated soil 

is treated to bind contaminants, future liability for this option is less than it would be for the 

excavation and offsite disposal alternative. 

Reduction of Toxicity, Mobility, or Volume 

Ex Situ S/S eliminates contaminants that exceed remedial objectives by removing them from the 

site. This alternative includes the removal of the most contaminated soil, treatment to bind the 

contaminants, and disposal in a Subtitle D landfill. Because the source would no longer remain 

onsite, this alternative is considered to be irreversible. Contaminant mobility is reduced with this 

alternative; however, the waste volume could double. 

Short-Tern Effectiveness 

The excavation and treatment remedy would be sufficiently removed from the public to reduce 

health and safety concerns associated with this operation. Temporary fencing would be installed 

around the work zone to control site access to remediation workers only. Workers would be 

exposed to increased particulate emissions and might also have more dermal contact with 

hazardous constituents. However, worker risks can be reduced by implementing dust 

control technologies and a site-specific health and safety plan specifying PPE, respiratory 

protection, etc. Remedial objectives could probably be achieved within one to two months. 

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

Implementability 

Ex Situ S/S with offsite disposal is technically and administratively feasible for this site. Ex Situ 

S/S with offsite disposal is a common remedial alternative that has been applied at previous sites. 

The potential technical problems that might slow remediation activities are concrete, asphalt, and 

rail line removal to access contaminated soil, materials handling and disposal (standby time 

between confirmatory sampling and disposal), and potential foundation support measures (if 
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required). The soil volumes are moderately small (approximately 2,950 yd3), but approximately 

60% of the contaminated soil is beneath reinforced concrete and/or asphalt and/or rail lines. No 

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

Ex Situ S/S may require up to 4,000 tons of binding material. The Bee's Ferry Landfill in 

Charleston, SC is a Subtitle D facility, which has accepted nonhazardous material from interim 

removal actions on the base. 

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

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

alternative. 

Costs 

Costs associated with ex situ S/S with offsite disposal are presented in Tables 5.13 and 5.14. The 

total cost for ex situ S/S with offsite disposal to a nonhazardous, Subtitle D landfill would be 

$404,480 for the industrial scenario and $1,022,180 for the residential scenario. These costs were 

calculated based on the worst case, which is all excavated soil is characterized as hazardous waste. 

If the excavated soil were distributed between the nonhazardous and hazardous based on TCLP 

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

alternative. 
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Table 5.13 
Ex Situ SolidificationlStabilization 

Industrial Scenario 

Action Quantity Cost per Unit Total Cost 

Excavation 

Existing Surface Cover 
Excavation 

Disposal 140 yd3 $20/yd3 $2,800 

Soil Excavation 670 yd3 $20/yd3 $13,400 

Institutional Controls LS $50,000 $50,000 

Subtotal $99,380 

Decontaminate LS $250 $250 

Process l%p@rm Rtntak f mmth $15iQOOJm QS,W.I 

Process Labor 96 hours $4.320 

Engineeringloversight LS 20% cost $55.790 

Subtotal $305,100 

Total $404,480 
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Table 5.14 
Ex Situ Solidification/Stabilization 

Residential Scenario 

Action Quantity Cost per Unit Total Cost 

Excavation 

Existing Surface Cover 
Excavation 

Disposal 600 yd3 $20/yd3 $12,000 

Soil Excavation 2,950 yd3 $20/yd3 $59,000 

Subtotal $195,700 

Solidification/Stabilbtion 

Decontaminate $250 $250 

Process Labor 200 hours $9,000 

EngineeringIOversight LS 20% cost $140,990 

Subtotal $826.480 . , 

Total $1,022,180 

5.3 Comparative Analysis of Soil Alternatives 1 

This section comparatively analyzes soil remedial alternatives, examining potential advantages and 2 

disadvantages according to each of the nine criteria. All the alternatives evaluated in Section 5.2 3 

are technically feasible, implementable, and have been developed and used at other sites. A11 4 

alternatives generally protect human health. All alternatives, except institutional control, protect 5 
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the environment. State and community acceptance would be determined in the same manner for 

each alternative. The key criteria that distinguish the soil alternatives focus are long-term 

reliability and effectiveness, reduction of mobility, toxicity, and volume, short-term effectiveness, 

implementability , and cost. 

5.3.1 Primary Criteria 

All alternatives considered for selection must comply with the primary criteria: protection of 

human health and the environment, attainment of cleanup standards, source control, and 

compliance with applicable waste management standards. 

OveralI Protection of Human Health and the Environment 

This criterion evaluates the overall degree of protectiveness afforded to human health and the 

environment. It draws on the assessments conducted under other evaluation criteria, especially 

the other three primary criteria. 

Alternative 1, a low-permeability surface cap, would protect receptors by limiting contact with 

contaminated soil and reducing mobility by reducing rainwater infiltration. The soil would remain 

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

Alternative 2, in situ solidificationlstabilization, would protect human health and the environment 

by immobilizing contaminants that contribute to site risk. This alternative eliminates dermal 

contact and ingestion pathways. 

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

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

remedial objectives. 
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Alternative 4, excavation and treatment by chemical extraction, protects human health and the 

environment by transferring contaminants from the soil to an extractant, which is treated and 

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

Alternative 5, excavation and treatment by soil washing, protects human health and the 

environment by transferring contaminants from the soil to wash water, which is treated and 

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

Alternative 6 ,  ex situ solidification/stabilization, protects human health and the environment by 

removing and immobilizing contaminants that contribute to site risk. This alternative would 

eliminate dermal contact and ingestion pathways. 

Attainment of Cleanup Standards 

Alternative 1 would not comply with remedial objectives for protection of human health and the 

environment because the contaminated soil would remain onsite; however, the risk pathway is 

eliminated by capping the contaminated soil. 

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

contaminants, eliminating dermal and gastrointestinal contact. 

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

exceed remedial objectives. 

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

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

contaminants exceed remedial objectives. 

Source Control 

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

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

However, contaminated soil would remain onsite. 

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

contaminants, limiting contamination exposure pathways. 

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

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

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

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

Compliance with Waste Management Standards 

Alternative 1 ,  a low-permeability surface cap, would isolate contaminants in environmental media 

that exceed remedial objectives, but not manage solid or hazardous waste. Site grading would 

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

Alternative 2 meets remedial objectives. 

Alternative 3 also meets remedial objectives. Excavation activities onsite might require 

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

Transportation and land disposal restrictions would be triggered when contaminated soil is 



Draji Zone A Combined SUNU 2 CMS Reporr 
Charleston Naval Complex 

Section 5 -Development and Evaluation of Alternatives 

disposed of offsite. Although excavated soil is probably nonhazardous, it would be analyzed by 

TCLP for verification. 

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

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

For Alternative 6, transportation and land disposal restrictions would be triggered when treated 

soil is disposed of offsite. Although the treatment standard for S/S soil is a nonhazardous product, 

it would be analyzed by TCLP for verification. 

5.3.2 Secondary Criteria 

Five secondary criteria typically highlight the major differences between the alternatives: long- 

term reliability and effectiveness; reduction of toxicity, mobility, or volume; short-term 

effectiveness; irnplementability; and cost. 

Long-term Reliability and Effectiveness 

Alternative 1 would effectively reduce site worker contact with the contaminated soil. However, 

institutional controls and routine O&M would required to ensure that any exposure to human and 

environmental receptors is within protective levels. 

The effects of weathering (e.g., freeze-thaw cycles, acid precipitation, and wind erosion), 

groundwater infiltration, and physical disturbance associated with uncontrolled future land use on 

Alternative 2's integrity are not certain. 

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

exceed remedial objectives. 

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

remedial objectives. 

Reduction of Toxicity, Mobility, or Volume 

Alternative 1 ,  capping, would not remove, treat, or remediate the contaminated soil; it provides 

containment only. The soil and combination covers are considered reversible since the 

contaminants exceeding remedial objectives remain onsite. Regular maintenance would be 

required to ensure continued cover integrity. 

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

contaminants that contribute to site risk in the soil. 

Alternative 3, excavation and offsite disposal, would eliminate the contaminants that affect site 

remedial objectives. However, the waste's overall toxicity, mobility, and volume would not be 

reduced with this alternative since the contaminated soil would merely be transferred to another 

location (Subtitle C or D landfill). 

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

waste volume, but create waste streams requiring further treatment. 

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

objectives. However, waste volume can increase as much as double. 
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Sbort-term Effectiveness 1 

All six alternatives would expose workers to contaminants, which could be effectively controlled 2 

using engineering controls and appropriate PPE during grading, capping, or excavating. 3 

Remediation would take from one to three months. 4 

Implementability s 

All six alternatives are implementable at Combined SWMU 2 and are technically and 6 

administratively feasible. Services and materials required for all alternatives are available. 7 

C O S ~  8 

Capital (indirect and direct), O&M, and net present worth for all six alternatives are presented in 9 

Table 5.15. Alternatives range from $199,970 for excavation and offsite disposal at a Subtitle D lo 

landfill for the industrial reuse scenario to $1,663,950 for excavation and offsite disposal at a a i  

Subtitle C landfill for the residential reuse scenario. 12 

Table 5.15 
Soil Alternatives Cost Comparison 

l b  Low-permeability Industrial $140,310 $7,000 $236,710 
Concrete Cap 

Residential $224,025 $7,000 $320,425 

3a Excavation and Offsite Industrial $199,970 none $199,970 
Disposal (Subtitle D) 

Residential $228,450 none $519,460 
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Table 5.15 
Soil Alternatives Cost Comparison 

4 Excavation and Industrial $1,159,940 none $1,159,940 
Treatment by Chemical 
Extraction Residential none 

6 Ex Situ Solidification1 Industrial $404,480 none $404,480 
Stabilization Residential $1,022,180 none $1,022,180 

5.4 Summary and Ranking of Alternatives 

Per the Projects Team's request, each soil alternative was scored for each of the primary and 

secondary criteria based on the comparative analysis of alternatives in Section 5.3. For primary 

criteria the scoring methodology is presented as: 

0 - criteria not met 

1 - criteria may be met 

• 2 - criteria met 

3 - criteria exceeded 

For secondary criteria, the scoring methodology is presented as: 

0 - poor 

• 1 - below average 

• 2 - average 

3 - above average 
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The scores can be multiplied by a weighting factor to emphasize their importance. At this time, 1 

all criteria have been equally weighted. A comment is included to justify each score and 2 

summarize the comparative analysis discussed in Section 5.3. Finally, the scores for each criteria 3 

are summed to develop an overall score for each alternative, which is used to rank the six remedial 4 

alternatives and provide a tool for selecting the final site remedy. The results are summarized in 5 

Table 5.16. 6 

The recommended final site remedy is discussed in Section 6. 7 
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6.0 RECOMMENDATIONS 

Of the six alternatives, Alternative 3,  excavation to residential cleanup goals with offsite disposal, 

appears to be best. This alternative is easier to implement, provides as much or more long-term 

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

Due to the Navy's desire for unrestricted future use of the property, Alternatives 1 and 2 - 

low-permeability surface cap and in situ SIS - and cleanup to industrial goals for the remaining 

alternatives are disqualified. All of these alternatives would result in residual contamination 

remaining on the property that exceeds residential cleanup goals and requires implementation of 

institutional controls restrictive of future property reuse. Alternatives 3 through 6 for residential 

cleanup goals all result in removal of contaminated soils from the site and allow unrestricted future 

use of the property. 

Alternatives 4, 5, and 6 ,  excavation with pretreatment prior to disposal, are less preferable than 

Alternative 3 because they involve a more complex treatment train, generate residual wastes that 

must be managed in addition to excavated soils, and incur similar or greater costs to implement. 

In addition to stoclcpiles of saturated soils that must be contained and de-watered prior to transport 

for disposal, soil washing and chemical extraction produce residual wastewater that must be treated 

prior to disposal. 
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7.0 PUBLIC INVOLWMENT 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 

Under RCRA, there is no required interaction with the community during the Corrective Measures 

Study process. Public input is required to be solicited only at the beginning of the permitting 

process, or during certain permit modifications. Therefore, the Navy has outlined a voluntary 

program of informing local communities throughout the entire RCRA Corrective Action process. 

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

However, because the CMS process results in a modification to the facility's RCRA permit, 12 

certain provisions are made to solicit the public's input on the preferred alternative (as the reason 13 

for the modification). The requirements are identical to those required for a draft permit. 14 

Two primary objectives are stated in the CRP: 15 

To initiate and sustain community involvement. 

To provide a mechanism for communicating to the public 

7.2 RFI Public Involvement Plan 18 

To achieve these objectives, the CRP identifies public involvement and outreach activities at each 19 

step of the Corrective Action process. For example, the following activities have been designated 20 

for the completion of the RFI. All have been accomplished. 2 I 
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Update and publicize the information repository. I 

a Continue to publicize the point of contact. 

a Update the mailing list. 

Distribute fact sheets andfor write articles to explain RFI findings. 

Inform community leaders of the completion and results of the RFI. 

Update and continue to provide, whenever possible, presentations for informal community 6 

groups. 7 

rn 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. 

e Continue to update the mailing list. 

a Continue to respond to requests for speaking engagements. 
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Update the community on CMS status through public Restoration Advisory Board 1 

meetings. 2 

7.4 Statement of Basis Public Involvement Plan 

Upon completion of the Corrective Measures Study, when the preferred alternative has been 

proposed, the following activities are required t d ,  

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

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

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

which it was chosen. 

A 45-day comment period will be provided to allow community members the opportunity 

to review and comment on the preferred alternative. The comment period may be as short 

as 30 days in cases where no permit modification is necessary, but a public comment 

period is warranted. 

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

notice. 

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

and publicized Restoration Advisory Board meetings. 

In addition, the following activities will be carried out, as identified in the CRP: 22 

Update and publicize the information repository. 

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

7.5 Restoration Advisory Board 

The RAB is a key component of this community outreach program. It is through the RAB that 

the Navy has a regular, scheduled, and publicized forum for interfacing with community members 

on the progress of the environmental program, including CMS. In addition, RAB members are 

key instruments in measuring community interest in specific issues and knowledge of them. A 

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

information to be addressed by the Navy. 
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1.0 INTRODUCTION 

Zone A, SWMU 38 at the Charleston Naval Complex (CNC) was designated for a Corrective 

Measures Study (CMS) based on the presence of pesticides in soil from past application practices. 

An interim stabilization measures (ISM) was implemented by the Environmental Detachment 

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

As a result of the DET ISM and supplemental CMS sampling, this CMS Report does not include 

the evaluation of additional corrective measures at SWMU 38. This CMS addresses the DET ISM 

results and supplemental CMS sampling results in terms of a final site remedy. Because the 

pesticide contaminated soil at this site was removed by the ISM, technology screening and 

alternative evaluations (Sections 4.0 and 5.0) are not addressed in their entirety. However, at the 

request of SCDHEC, the statement of basis (SOB) will be completed for SWMU 38 following 

approval of this report. 
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2.0 SWMU 38 SITE DESCRIPTION 

2.1 General 

SWMU 38 is located north of Building 1605, near the northern boundary of the former naval base 

and just south of the Hess Oil, Inc., tank farm adjacent to this boundary. The site is immediately 

east of SWMU 39, and northwest of SWMU 2. Figure 2.1 shows site features as well as 

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

For approximately 50 years, SWMU 38 and the surrounding area were used as a storage yard 

associated with Buildings 1604 and 1605. Although originally used by the Supply Department, and 

before base closure in 1996, the Defense Reutilization Marketing Ofice (DRMO) used the 

SWMU 38 area to store empty drums and miscelIaneous ship- and shore-based naval equipment 

and supplies. Most recently, the SWMU 38 area was used to store wooden pallets, automobiles, 

and boats. Routine pesticide applications prior to 1970 were reported to include DDT-based 

pesticides to treat areas likely to pond during rain. 

The site is currently used by Carolina Marine Handling for storage of miscellaneous items. This 

reuse tenant occupies Building 1605, as well as other buildings in the immediate area and 

throughout the former naval base. According to the Naval Complex Redevelopment Authority, 

the site could be redeveloped for residential or industrial purposes. 

2.2 Interim Stabilization Measures 

The DET performed two ISM phases l o  remove contaminated soil in the area where pesticides 

were applied. The DET's Camplerion Report (Inrerim Measure for SWMU 38, Naval Base 

Charleston, Charleston, Soufh Carolrnu. October 29, 1998) has been submitted to SCDHEC. A 

summary of each excavation follows. 
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2.2.1 Initial Excavation 

In April 1997, the DET excavated and disposed of two areas of pesticide- and polychlorinated 

biphenyls (PCB)-contaminated soil near RFI sample locations 038SB001 and 038SB003. Each 

excavation was 6 feet by 6 feet by 4 feet. According to the DET's Completion Repofi, excavated 

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

C o ~ m a t i o n  samples collected after the excavation reflected the continued presence of pesticides 

in an area approximately 120 feet by 25 feet and approximately 3 to 4 feet deep. SCDHEC agreed 

that the soil was contaminated from pesticide application and therefore should not be considered 

a hazardous waste. A site-specific risk evaluation was conducted and residential risk-based 

cleanup goals were established for the pesticide constituents at 6.5 milligrams per kilogram 

(mg/kg) for DDT and DDE and 9.2 mg/kg for DDD. The DET's ISM work plan for the 

excavation was amended to include these goals and to excavate the 120 foot by 25 foot area to a 

depth of 4 to 5 feet. 

2.2.2 Final Excavation 

The work plan was approved by SCDHEC and the 120 foot by 25 foot area was excavated in 

August 1998, resulting in the removal of 5 19 cubic yards (yd3) from the two excavations. Because 

groundwater was encountered, excavation was discontinued and, with SCDHEC approval in the 

October, 1998 Project Team Meeting. the site was backfilled and perimeter samples were collected 

and analyzed. The backfill was compacted, covered with gravel, and graded. Confirmatory 

sample results from the excavated area. as well as the area around the perimeter, are presented in 

Section 2.3.1.  Most of the excavated soil, 503 yd', was disposed of at a Subtitle D Landfill. The 

other 16 yd3 were classified as hazardous and disposed of at a Subtitle C Landfill. 
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2.2.3 DET ISM Conclusion 

Based on confumation sample results, the SWMU 38 excavation was successful in removing the 

dominant residential risk contributors at this site. However, the results from one confirmation 

sample (DET 37) exceeded the DDT residential risk-based remedial goal (6.5 mg/kg). This 

sample was from the surface of the north side of the excavated area next to the fence line 

separating SWMU 38 from the Hess Oil property. The residential point risk associated with the 

DDT concentration at this point (50.9 mg/kg) is 3.9E-05 and the industrial point risk is 8.7E-06. 

The residential site risk calculated with the 95 % UCL using confirmation and perimeter samples 

Additional excavation to achieve a residential risk below 1E-06 was not attempted since 

groundwater was encountered and the excavation was at the fence line. During the October 1998 

Project Team Meeting, SCDHEC agreed with backfilling the excavated site. Since the residential 

site risk is within the USEPA acceptable range of 1E-06 to 1E-04 and the residual contamination 

is representative of routine pesticide applications rather than a spill or release, additional 

excavation is not warranted. 

2.3 RFIICMS Sampling Results 

During the RFI, soil was sampled to define the nature and extent of pesticide contamination and 

to evaluate the potential for petroleum-based groundwater contaminant plume migration from the 

Hess Oil, Inc., tank farm. In addition. confirmation sampling was conducted after each ISM. 

Results of RFI sampling reported in the Zone A RFI Reporr (EnSafe, 1998) and confirmation 

surface soil sampling as reported in the DET's Completion Report (U.S. Navy, 1998) are 

summarized below. 
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2.3.1 Soil 

Three rounds of soil sampling were conducted during the RFI. The first and second rounds 

consisted of 10 upper-interval samples (0' to 1 ') and nine lower-interval samples (3 ' to 5 '). The 

six first round samples were analyzed for volatile organic compounds (VOCs), semi-volatile 

organic compounds (SVOCs), pesticides, PCBs, total petroleum hydrocarbons (TPH), and metals. 

Second-round samples were analyzed for pesticides and PCBs. Based on the presence of 

ArocNor-1260 in samples from locations 038SBOOB and 038SB007, a third round of sampling was 

conducted, including the collection of four additional samples analyzed for pesticides and PCBs. 

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

As previously stated, the DET implemented two interim measures at SWMU 38 removing a total 

of 519 cubic yards of pesticide-contaminated soil. At the end of the second interim measure, the 

DET collected confirmation and perimeter samples in the excavation area. Except for a 

single surface sample (DET 37), concentrations were below the residential risk-based goals. 

Therefore, the site was backfilled. compacted, covered with gravel, and graded to existing 

conditions. 

2.3.2 Groundwater 

During the RFI, three monitoring wells (two shallow and one deep), were installed to evaluate 

SWMU 38 groundwater (Figure 2.1  ). In addition, well NBCA-002-004 (SWMU 2) was used 

during this evaluation due to its location near SWMU 38. The first-round samples collected from 

these wells were analyzed for VOCs. SVOCs, metals, pesticides, PCBs, and TPH. In addition, 

the deep well was sampled for chlorides. sulfate, and TDS. Based on the results of the first-round 

samples. the second-round samples were analyzed for metals, pesticides, and PCBs. The third- 

and fourth-round samples were analyzed for metals, pesticides, PCBs, TDS, chlorides, and sulfate. 

Groundwater sampling results are presented in Table 2 . 2 .  
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Table 2.2 
Groundwater Data for COCs at SWMU 38 

4,4'-DDD 4,4'-DDE 4,C-DDT Arsenic Thallium 
Sam P le Number Date (P g /L) OlgfL) (IrgfL) @g f L) bgIL) 

MCL 50 2 

Risk Based 
Screening Level 0.28 0.2 0.2 0.045 0.26 

Notes: 
NA - Not Applicable 
ND - Not Detected 
NS - Sample not analyzed 
D - Diluted Result 
J - Estimated Value Table 2.2 
ug/L - micrograms p e r  liter 
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Arsenic, thallium, DDD, DDE, and DDT exceeded screening levels and were identified as 

chemicals of concern (COCs) for SWMU 38 groundwater. Although concerns regarding fate and 

transport of selenium and antimony were addressed in SCDHEC's conditional approval of the 

Zone A RFI Report, theses constituents were not detected in SWMU 38 groundwater samples. 

Arsenic did not exceed its MCL of 50 gg/L and thallium had one detection above its MCL 

(2 pglL). This detection was in the first round sample from well 038GW002 (4 ,ug/L). The three 

samples taken from that we11 after the first round were nondetect for thallium. Therefore, 

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

During the CMS, additional groundwater samples were collected and analyzed for DDD, DDE, 

and DDT. Since shallow monitoring well NBCA-038-001 was destroyed during the interim 

measures, a new well, NBCA-038-003 (Figure 2. I), was installed and sampled for inorganics, 

pesticides, and PCBs. The replacement well was nondetect for pesticides and PCBs and the 

detected arsenic concentration (2.6 pg/L) is well below the MCL (50 pglL). The CMS sampling 

results are presented in Table 2.2. In addition to the replacement well results, these data show that 

shallow monitoring wells 038-002 and 002-004 and deep well 038-01D did not reflect the presence 

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

in the CMS. 

2.3.3 Sediment 

Sediment has not been sampled at SWMU 38. 

2.3.4 Surface Water 

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

3.1 Soil Remedial Objectives 

Soil remedial objectives were first developed during the RFI. However, after the initial 

DET ISM excavation, remedial goal options (RGOs) were re-established for DDD, DDE, and 

DDT based on risk calculations EnSafe conducted. The remedial goal for DDE and DDT is 

6.5 mg/kg; for DDD it is 9.2 mglkg 

In addition to the pesticides, the following were also identified as COCs during the RFI: 

aluminum, arsenic, Aroclor-1260, beryllium, and TPH These constituents were identified as 

COCs because they exceeded at least one RF1 screening criterion, including regulatory, risk-based, 

or background values. 

Aluminum exceeded its risk-based concentration (RBC) and background reference concentration 

in two of six RFI upper-interval samples (038SB004 and 038SB005). In the sample from 

038SB004, it was detected at 16,600 rng/kg, which is 30% higher than the background reference 

concentration (12,800 mg/kg). In the sample from 038SB005, aluminum was detected at 

13,200 mglkg, or 3 % higher than background. The magnitude of these concentrations relative 

to background and the apparent random distribution of detections does not reflect evidence of a 

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

Aroclor-1260 exceeded its residential RBC (0.32 mg/kg) in four of 14 RFI upper-interval samples. 

However. the 1E-05 residential RGO (2.2 mgikg) was not exceeded. The highest concentration 

detected, 1.3 mg/kg at 038SB012, reflects a point risk of 5.9E-06. Since these detections are 

within the USEPA acceptable residential risk range (1E-06 to 1E-04), Aroclor-1260 will not be 

further addressed in the CMS. 
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Arsenic exceeded its background reference concentration (9.4 mgtkg) in three of 

four upper-interval soil samples. The maximum calculated residential point risk above background 

for arsenic is 2.lE-05 at 038SB02. Since arsenic does not contribute to residential point risk 

outside of the acceptable range (1E-06 to 1E-04) and its concentration relative to background is 

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

Beryllium was identified as a COC before USEPA released the new RBC (160 mglkg). This 

RBC was not exceeded and beryllium will not be further addressed during the CMS. 

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

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

3.2 Groundwater Remedial Objectives 

Although pesticides were identified as COCs during the RFI based on detections in abandoned well 

038-001, DDD, DDE, and DDT were not detected in the replacement well and surrounding 

wells. Based on the absence of DDD. DDE, and DDT detections in groundwater samples, 

remedial objectives for these constituents are not warranted. Therefore, remedial objectives will 

not be developed for pesticides. 

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

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

values. 

Arsenic did not exceed its maximum contaminant level (MCL) in groundwater samples. 19 

Therefore, arsenic in groundwater wiil not be further addressed during the CMS. 20 
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Thallium was detected in one first-round sample (NBCA-038-GW-002) at a concentration I 

exceeding its MCL of 2 pglL. Since the detection (4 pglL) was followed by three sample rounds 2 

in which thallium was nondetect, it will not be further addressed in the CMS. 3 
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4.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

4.1 Soil Remedial Technologies 

Identification and screening of soil remedial technologies is not warranted for this CMS based on 

the post-ISM confirmation sample results and residential point risk values within the acceptable 

USEPA range (1 E-06 to 1 E-04). 

4.2 Groundwater Remedial Technologies 

Identification and screening of remedial technologies for SWMU 38 groundwater is not warranted 

for this CMS because arsenic was not detected above its MCL (50 pglL) and DDD, DDE, and 

DDT were not detected in the existing three SWMU 38 wells and the nearby SWMU 2 well. 
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5.0 DETAILED EVALUATION OF ALTERNATIVES 

5.1 Evaluation of Soil Remedial Alternatives 

Detailed evaluation of soil remedial alternatives is not warranted for this CMS based on the 

post-ISM confirmation sample results and residential point risk values within the acceptable 

USEPA range (1E-06 to 1E-04). 

5.2 Evaluation of Groundwater Remedial Alternatives 

Detailed evaluation of groundwater remedial alternatives is not warranted for this CMS because 

arsenic was not detected above its MCL (50 pglL) and DDD, DDE, and DDT were not detected 

in the existing three SWMU 38 wells and the nearby SWMU 2 well. 
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6.0 RECOMMENDATIONS 

6.1 Soil Recommendations 

SWMU 38 soil is recommended for no hrther corrective action under the RCRA process based 

on the post-ISM confirmation sample results and residential point risk values within the acceptable 

USEPA range (1 E-06 to 1 E-04). 

6.2 Groundwater Recommendations 

Groundwater is recommended for no further corrective action under RCRA because arsenic was 

not detected above its MCL (50 ,uglL) and DDD, DDE, and DDT were not detected in the existing 

three SWMU 38 wells and the nearby SWMU 2 well. 
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- -  - 

7.0 PUBLIC INVOLVEMENT PLAN 

7.1 General 

The following Public Involvement Plan (PIP) is included as part of this report in accordance with 

the USEPA's guidance on RCRA CMS. This PIP reflects and summarizes infomation prepared 

and presented in the Navy's Community Relations Plan (CRP), prepared for Naval Base 

Charleston in 1995. 

Under RCRA, there is no required interaction with the community during the Corrective Measures 

Study process. Public input is required to be solicited only at the beginning of the permitting 

process, or during certain permit modifications. Therefore, the Navy has outlined a voluntary 

program of informing local communities throughout the entire RCRA Corrective Action process. 

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

However, because the CMS process results in a modification to the facility's RCRA permit, 

certain provisions are made to solicit the public's input on the preferred alternative (as the reason 

for the modification). The requirements are identical to those required for a draft permit. 

Two primary objectives are stated in the CRP: 

To initiate and sustain community involvement. 

To provide a mechanism for communicating to the public. 

7.2 RFI Public Involvement Plan 

To achieve these objectives, the CRP identifies public involvement and outreach activities at each 

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

for the completion of the RFI. AII have been accomplished. 
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Update and publicize the information repository. 1 

Continue to publicize the point of contact. 2 

Update the mailing list. 3 

Distribute fact sheets and/or write articles to explain RFI findings. 

r Inform community leaders of the completion and results of the RFI. 

Update and continue to provide, whenever possible, presentations for informal community 6 

groups. 7 

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

meetings. 9 

10 

7.3 CMS Public Involvement Plan 11 

During the Corrective Measures Study. the following activities will be carried out as part of the 12 

Navy's current and ongoing community involvement program. 13 

Distribute a fact sheet andlor write articles for publication that report 14 

CMS recomrnenda tions. 15 

Continue to update the mailing list. 16 

Continue to respond to requests for speaking engagements. 17 

Update the community on CMS status through public Restoration Advisory Board meetings. 18 

7-2 
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7.4 Statement of Basis Public Involvement Plan 

Upon completion of the Corrective Measures Study, when the preferred alternative has been 

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

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

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

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

which it was chosen. 

A 45-day comment period will be provided to allow community members the opportunity 

to review and comment on the preferred alternative. The comment period may be as short 

as 30 days in cases where no permit modification is necessary, but a public comment period 

is warranted. 

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

notice. 

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

publicized Restoration Advisory Board meetings. 

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

Update and publicize the information repository. 

Publicize the environmental point of contact. 

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

The RAB is a key component of this community outreach program. It is through the RAB that 2 

the Navy has a regular, scheduled, and pubIicized f o m  for interfacing with community members 3 

on the progress of the environmenta1 program, including CMS. In addition, RAB members are 4 

key instruments in measuring community interest in specific issues and knowledge of them. A s 

Community Relations Subcommittee to the FbU3 has been tasked with identifying issues and 6 

information to be addressed by the Navy. 7 
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