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1.0 INTRODUCTION 

This Corrective Action Plan (CAP) has been prepared by CH2M-JONES, LLC. The plan is 
designed for SWMU (Solid Waste Management Unit) 178, Zone H; located at the Charleston 
Naval Complex (CNC), Charleston, South Carolina. The South Carolina Department of 
Heaith and Environmental Control (SCDHEC) has designated this site as Identification 
Number: N/A. 

This CAP provides a method for active remediation of the site by first re-sampling the areas 
that have shown to have contaminates of concern (COCs) above the RBSLs, if the analytical 
from the re-sample shows contamination still exists at the site, excavation may be used as a 
active remediation. 

1.1 General Site Description 

The CNC is located in the city of North Charleston, on the west bank of the Cooper River in 
Charleston County, South Carolina (Figure 1). This installation consists of two major areas: 
an undeveloped dredge materials area on the east bank of the Cooper River on Daniel Island in 
Berkley County, and a developed area on the west bank of the Cooper River. The developed 
portion of the base is on the peninsula bounded on the west by the Ashley River and on the east 
by the Cooper River. The site is located within the developed portion of the base (Figure 2). 

The area surrounding CNC is "mature urban", having long been developed with commercial, 
industrial, and residential land use. Commercial areas are primarily west of CNC; industrial 
areas are primarily to the north of the base along Shipyard Creek. A site vicinity map, which 
exhibits adjacent properties and structures, vicinity roads, current utilities, and vicinity surface 
drainage, is included as Figure 2. 

1.2 Site Background 

The CNC began operations in 1901, when the Navy acquired the property. In 1993, the CNC 
was added to the list of bases schedule for closure under the Defense Base Realignment and 
Closure Act (BRAC). BRAC regulates the closure of the base and transition of the property 
back to the community. With the scheduled closure of the base, environmental cleanup has 
proceeded to make the property available for redevelopment after closure. 

SWMU 178 is the site of a transformer-oil leak from an underground transformer vault 
approximately 50 feet south of Building X33-A. The leak was identified in 1994. Soil and 
groundwater were sampled to investigate any residual contamination from the previous oil leak 
and other possible spills or leaks. No Polychlorinated Biphenyls (PCBs) were found at site 
SWMU 178 according to the RCRA Facility Investigation Report conducted by TTNUS in 
June, 1997. Only petroleum-based constituents were detected as discussed in Section 2.0 of 
this plan. A SCDHEC letter dated September 4, 1996 (see Appendix I), explains the decision 
to move Site SWMU 178 from RCRA to the UST program. 
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2.0 FINAL RCRA FACILITY INVESTIGATION REPORT 

A Final RCRA Facility Investigation Report was completed on July 5 1996, for SWMU 178, 
Zone H. The IR (investigation report) information was used to develop this CAP. The 
information from the IR is summarized in this section. 

2.1 Assessment iniormation 

Twelve soil samples were collected from two depth intervals (0 to 1 foot and 3 to 5 foot) near 
SWMU 178. The locations were sampled using hand augers. 

All twelve samples were analyzed for VOCs, SVOCs, pesticideslPCBs, cyanide, metals, and 
TPH. One was split to serve as a QC duplicate, and additionally analyzed for herbicides, 
hexavalent chromium, dioxins, and organophosphate pesticides. 

For groundwater monitoring, two shallow monitoring wells were installed near SWMU 178 for 
groundwater sampling. Samples were analyzed for VOCs, SVOCs, pesticides/PCBs, metals, 
cyanide, and TPH. Based on first round sample results, second-round samples were analyzed for 
SVOCs and metals. 

2.2 Soil Analytical Results 

All information below was obtained from the Final RCRA Facility Investigation Report (Zone 
H) from July 5, 1996. 

Soil Boring No: INTERVALS 

178SBOOI I (0-1 ft) 

178SBOOI 2 (3-5 ft) 

178SB002 I (0-1 ft) 

178SB002 
2 (3-5 ft) 

178SB003 I (0-1 ft) 

178S8003 2 (3-5 ft) 

178SB004 I (0-1 ft) 

178SB004 2 (3-5 ft) 

178SB005 
I (0-1 ft) 

178SB005 2 (3-5 ft) 

*BDL= Below Detection Limits. 
** ND=Non-Detect 

VOCs 

Below 
RBSLs 
Below 
RBSLs 
Below 
RBSLs 
Below 
RBSLs 

Below 
RBSLs 
tleiow 
RBSLs 
Below 
RBSLs 
Below 
RBSLs 
Below 
RBSLs 

Below 
RBSLs 

SVOCs Pesticides/ Inorganic Elements in 
PCBs Soil 

BelowRBSLs Below RBSLs Below RBSLs 

BelowRBSLs BelowRBSLs Below RBSLs 

Below RBSLs BelowRBSLs BelowRBSLs 

di-n-octylphthalene- BelowRBSLs Thallium 2.2 ppb 
226 ppb (RBSL= (RBSL= 0.63 ppb) 
160 ppb) 
BelowRBSLs BelowRBSLs BelowRBSLs 

tleiow KtlSLs Heiow KHSLs Below RBSLs 

BelowRBSLs BelowRBSLs Below RBSLs 

BelowRBSLs BelowRBSLs BelowRBSLs 

Below RBSLs BelowRBSLs 
Benzo (a) pyrene= 140 
ppb (RBSL= 88 ppb) 

BelowRBSLs BelowRBSLs Below RBSLs 
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2.2 Groundwater Analytical Results 

All information below was obtained from the Final RCRA Facility Investigation (Zone H) 
Report from July 5, 1996. 

Ground\:vater First Round of Sampling 
I MW ID Number I VOCs I SVOCs I Pesticides/ I Petroleum 

PCBs Hydrocarbons 

NBCH178001 *ND *ND *ND *ND 

NBCH178002 *ND *ND *ND *ND 

*ND= Not Detected. 

Groundwater Second Round of Sampling 
I MW ID Number I VOCs I SVOCs I Pesticides/ I Petroleum I 
I I I I PCBs I Hydrocarbons I 

NBCH178001 

NBCH178002 

*ND= Not Detected. 
**NS= Not Sampled 

**NS 

**NS 

BEHP 
530 ppb 
(RBSL 

4.8 ppb) 

*ND 

*ND **NS 

*ND **NS 
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Inorganic Elements 

Manganese at 158.0 ppb 

*ND 

Inorganic Elements 

*ND 

Manganese at 19.75 ppb (RBSL= 
Arsenic at 4.9 ppb 



3.0 PROPOSED SAMPLING SCHEDULE 

The Facility Investigation Report indicated that sample results for soil samples 178SB002 and 
178SB005, and groundwater sample NBCH178001 had COCs (PAHs) above the RBSLs. 
CH2M-JONES, LLC recommends that additional sampling be collected at those locations to 
verify and delineate any potential plumes. CH2M-JONES, LLC will resample soils at 178SB002 
and 178SB005 and groundwater at monitoring well NBCH178001. If the analytical from the 
certified laboratory indicates that the soils and groundwater at SWMU 178 are below the RRSLs, 
CH2M-JONES, LLC will recommend intrinsic remediation or ask for a No Further Action 
(NF A). If concentrations are above the RBSLs active remediation will be implemented (see 
Section 4.0 of this plan). 

3.1 Surveying 

No new monitoring wells are scheduled to be installed as a part of the sampling in this section. 
Surveying of any new well locations will be conducted if warranted. 

Soil Borings 178SB002 and 178SB005 will be surveyed in order to re-sample in those exact 
locations. All new soil boring locations will be surveyed as a part of this plan. 

3.2 Soil Boring Schedule 

The sampling schedule includes re-sampling the previous sample locations. Each soil boring 
collected will be screened in the field using a PID (Photo Ionization Detector). The samples will 
be collected in two-foot intervals; (first interval will be 0-1 foot, the second interval will be 3-5 
foot) both intervals will be collected and analyzed by a certified laboratory. If those results are 
greater than the RBSLs, then additional sampling mentioned in the active remediation will be 
implemented (see Section 4.0). 

3.3 Monitoring Well Abandonment 

All monitoring wells will be abandoned upon receiving approval by SCDHEC. The wells will be 
abandoned following the South Carolina Well Standards and Regulations R.61-71. The well 
abandonment will include grouting wells, removing stick-ups and removing all guard posts. Any 
well casing and screen removed will be decontaminated and disposed of as general refuse. 

3.4 Sampling and Analysis Plan 

Initially one round of sampling will be collected at the site. The analytic results should indicate 
whether this site should be recommended as no further action or resume to active measures 
described in Section 4.0. Samples will be collected in two intervals, the first interval will be 
from 0 to 1 feet, and the second interval will be from 3 to 5 feet. All intervals collected will be 
screened in the field using a Photo Ionization Detector (PID) prior to submitting samples to the 
certified laboratory. Each interval will be collected and sent to a certified laboratory to be 
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analyzed for the following: BTEX using method 8260 and P AHs using method 8270. 

All sampling procedures will be conducted in accordance with EPA EISOPQAM, and Ensafel 
Allen & Hoshall, Comprehensive Sampling and Analysis Plan, 1996. 

3.5 Reporting 

A report will be submitted to SCDHEC following each sampling event. The reports will 
summarize and include copies offield and laboratory analytical data. 
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4.0 PROPOSED CORRECTIVE ACTION 

The corrective actions recommended in this section will be implemented only if the sampling 
schedule (see Section 2.0) shows evidence that the soils at SWMU 178 are contaminated. 

The proposed corrective action for this site is first to re-sample the soils in the area in order to 
delineate the contamination if any and excavate the soils in the contaminated area. Sa..mples will 
collected in a circular pattern approximately five (5) feet north, south, east, and west of the 
samples collected in the sampling schedule in Section 2.0 (see Figure 4 Section 8.0). Samples 
will be collected in two (2) intervals and screened in the field using a PID. The first intervals 
will be from 0 to 1 foot bls, and the second interval will be from 3 to 5 foot bls. Samples 
collected will be analyzed for BTEX using method 8260 and PAHs using method 8270. If the 
site contains levels of any COCs above the RBSLs then soil removal will be considered as a 
corrective action. However, if COCs are below the RBSLs, intrinsic remediation or No Further 
Action may be recommended for the site. 

4.1 Soil Remediation 

If the first round of sampling described in Section 2.0 indicates levels of COCs above RBSLs, 
CH2M-Jones, LLC plans on implementing excavation (soil removal) following the delineation at 
this site in order to remove contaminates from the soil. All past soil samples indicate levels of 
COCs above RBSLs at sample numbers 178SB005 and 178SB002. Both of these locations will 
be used as the source area when delineating the area. The two monitoring wells onsite 
NBCH178001 and NBCH178002 will be used after the excavation as monitoring locations. For 
excavation delineating boundaries see Figure 4 in Section 8.0. 

4.2 Groundwater Remediation 

Field screening and analytical results of groundwater sampling in the assessment indicates that 
the only monitoring well with COCs above the RBSLs is monitoring well NBCH178005. The 
intent of the corrective actions is to remove any sources and to monitor the monitoring wells 
until the contaminates are below the RBSLs. 
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5.0 PROPOSED ACTIVE REMEDIATION 

Based on the results of the initial sampling plan mentioned in Section 2.0, a dig and haul 
approach may be performed at this site to remove the COCs if any are found. Until the source 
is removed no additional groundwater sampling will be conducted at this time. Additional soil 
samples wiii be coiiected prior to excavation in order to establish the contaminated area. After 
defining the clean boundaries, soils from approximately 2 to 8 ft bis at the former AST pit will 
be excavated (see Section 3.0 and 4.0 for delineation methods). 

5.1 Soil Removal 

The objective of this remediation effort is to remove all contaminated soils from the area. 
Several soil samples wiII be collected in two (2) intervals. The first intervals will be from 0 to 1 
foot bls, and the second interval wiII be from 3 to 5 foot bls. 

5.2 Monitoring Well Installation 

No additional permanent monitoring wells are scheduled to be installed at site SWMU 178. 

If any wells are unusable or new wells are warranted for any other reason, the wells will be 
installed to the same specification as existing monitoring \-vells unless site conditions change 
and warrant otherwise. The wells wiII be installed in accordance with South Carolina Well 
Standards and Regulations R.61-71. A utility locate wiII be completed prior to any well 
installation activities. Any necessary permits will be acquired prior to well installation 
activities. 

5.3 Surveying 

Surveying of any new well locations will be conducted as a part of this CAP, if warranted. 
All new soil borings collected will be surveyed as well. 

5.4 Soil Boring Schedule 

As a part of the intrinsic remediation, soil borings will be taken and collected around the 
former sample locations in order to delineate the contfu'11inated area (see Section 2.0 and 
Section 3.0 for details). 

5.5 System Operation and Maintenance 

Other than the sampling events, no additional system operation and maintenance will be 
needed at this site. 
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5.6 Sampling and Analysis Plan for Active Remediation 

Soil samples will be collected prior to any excavation. In order to delineate the areas, a 
minimum of eight soil samples will be collected and submitted to a certified laboratory for 
petroleum chemicals of concern as listed in Section IV of the Underground Storage 
Assessment Guidelines/or Permanent Closure and Change in Service, SCDHEC; July, 1998. 

All sampling procedures will be conducted in accordance with EPA Environmental 
Investigations Standard Operating Procedures and Quality Assurance Manual (EISOPQAM), 
1996, and Ensafe/ Allen & Hoshall, Comprehensive Sampling and Analysis Plan, 1996. 

5.7 Reporting 

Reports will be submitted to SCDHEC following the sampling events. The reports will 
summarize and include copies of field and laboratory analytical data. Upon completion of 
active remediation, a Performance Evaluation Report will also be submitted to SCDHEC to 
summarizes the remediation activities, evaluate the soil quality data, and provide 
recommendations for the site. 

5.8 Equipment Decontamination 

All drilling equipment, augers, well casing and screens, and soil and groundwater sampling 
equipment involved in field sampling activities will be decontaminated according to the EPA 
EISOPQAM. 

5.9 Sample Handling 

Sample handling will be conducted in accordance to the following references: EPA 
EISOPQAM, Code of Federal Regulations 136, 1990, and EPA Users Guide to Contract 
Laboratory Program, 1988. The following forms will be completed for packing/shipping 
process: sample labels, chain-of-custody labels, appropriate labels applied to shipping coolers, 
and chain-of-custody forms. 

5.10 Quality Control 

In addition to periodic calibration of field equipment and the completions of the appropriate 
documentation, quality control (QC) samples will be collected during sampling events. QC 
samples may include field blanks, field duplicates, and trip blanks. Definitions of each can be 
found below as described by the EPA EISOPQAM: 

Field Blank: A sample collected using organic-free water, which has been run over/through 
sample collection equipment. These samples are used to determine if contaminants have been 
introduced by contact of the sample medium with sampling equipment. 
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• Field Duplicates: Two or more samples collected from a common source. The 
purpose of a duplicate sample is to estimate the variability of a given characteristic or 
contamination associated with a population. 

• Trip Blank: A sample, which is prepared prior to the sampling event in the actual 
container and is stored with the investigative samples throughout the sampling event. 
They are often packaged for shipment with the other samples and submitted for 
analysis. At no time after their preparation are trip blanks to be opened before they 
reach the laboratory. Trip blanks are used to determine if samples were contaminated 
during storage and/or transportation back to the laboratory (a measure of sample 
handling variability resulting in positive bias in contaminant concentration). If samples 
are to be shipped, trip blanks are to be provided with each shipment but not for each 
cooler. 
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6.0 SITE MANAGEMENT AND BASE SUPPORT 

Throughout the investigation activities, work on the CNC will be coordinated through SOUTHDIV and SCDHEC. 

The primary contacts for each are as follows: 

1. SOUTHDIV point of contact 
Gabe Magwood 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 

2. SOUTHDIV point of contact 
Tony Hunt 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-5525 

3. SCDHEC point of contact 
Michael Bishop 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 
(843) 898-4300 
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DHEC 
I)tDI"",,'1I ot 1i .. 11II and Erwiro""',,,,,' COlI .... ' 

HOO lull Slree~ Coillmbt •• SC 211201·1708 

tJRmJEDMAIL 
Return Rec;ejpt Requested 

Sectember 4. 1996 - -a- - .. 

LCDR Paul Rose 

CO/rIllllulener: COUgllS E. Bryant 

8oIn1: John H. Bllrri ... Cllli!'/Illn 
WIlliam 1.1. Hull. Jr. MO, Vice Chairmln 
ROler leak., Jr., SIClreiary 

Promotinfl Health. Pro/flt:/iII# lilt: E,wlronmflnr 

Officer in Charse, Caretaker Site Office 
Naval Facilities Enaineering Command, Southern Division 
Building NH4S 
Charleston Naval Base 
Charleston, South Carolina 29408-2020 

RE: Transferring sites from the RCRA Subtitle C 
to the RCRA Subtitle I Authority 
Charleston Naval Shipyard 
SCQ 170022560 

Dear LCDR R.gse: 

P.2 

Ricn.rIIl. JODbour. ODS 
Cyndi C. M0I1I41., 
Briln K. 8mlln 
Rodney L. Grandy 

The Department is in receipt of your letter dated July 26, 1996 requesting to transfer SWMU 
178 and AOC 656 from the RCRA Subtitle C to the RCM Subtitle I authority. Information 
packages of both sites were included for review by the Department. 

Based on the review of current available information of SWMU 178 and AOe 6S6 the 
Charleston Naval Base has shown that the petroleum contamination present at these two sites are 
most likely related to releases from tanks adjacent to these sites. Therefore this Section concurs with 
the CNB recommendation to investigate SWMU 178 and AOC 656 under the Department's 
Underground Storage Tank Program: funher investigation at these sites should be coordinated with 
Mr. Paul Bristol of the Department's Groundwater Protection Division. 

The transfer of SWMU 178 and AOC 656 from the ReM Subtitle C to the RCRA Subtitle 
I authority, will require a pennit modification by creating a new Appendix entitled List of Soiid Waste 
M!l!!agrJment Units and .Areas 0/ Concern which require investigation and will be regulated under 
the Department's RCR.A. Subtitle I A.uthority. This new Appendix will list SWMU 178 and AOC 6S6. 
Additional modifications to the current RCRAlHSWA Permit are outlined in the attached internal 
memo (dated February 16. 1996) from the Hazardous Waste Permitting Section of this Department. 
Compliance with RCM Subtitle I (i.e. GWPD requirements) will negate the need for further 
investigation of the two above mentioned sites under the Permit. 

Should the Charleston Naval Base (CNB) wish to proceed with this Permit modification, then 
a formal request must be submitted to the Department in writing. If you have any questions 
concerning this matter please contact me at (803) 896.4179. 



SEP 04 '96 04:39PM SC - ~c BSHWM 

Sincerely. 

rohnny Ta vironmentai Engineer Associate 
Hazardous te Permitting Section 
Bureau of Solid and Hazardous Waste Management 

attachments 

cc: Paul Bergstrand, Hydrogeology 
Paul Bristol. GWPD 
Doyle Brittain, USEP A - Region IV 
Tony Hunt. SOUTHDIVF ACENGNCOM 
Brian Stockmaster. SOunmIVF ACENGNCOM 

Rich Richter. Trident EQC 

',: I ........ 
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5EP 134 • 96 134: 39PM 5(" - '-lEe BSHWM 

TO: 

nOM: 

DATE: 

RE: 

e............, OOllCllal '- SNall1 

B .... : Jolin Pi. BUrrll •• ChAlrmln 

Wlmllll M. Hull. Jt. MC. Vie. CllalrlMn 

Rot ... "lralel, Jr. Secma,., 

Hazatdous WU~ Permium, SeedOD 

~ Li .... P.E •• !d ...... 

16 febnJary 96 

P.4 

RIc:III'" E. ,,.Il00II,. DOS 
Cy".iC.M .... I .. 
art8n J(, S",1Ift 
RCMINIy L. Orandy 

Permic ModificauODS for Uadertrowd Stol',C TaIW lep1at.ed by RCM Subtitle [ 

UDderJroUDd Storti- Taala (USTs) may be 1'81'11&18d UDdu RCRA Subtitle C or RCtA Subtitle I depaadial UpoD 

the tYJ* of IJlaIerirJ. muarod &Dd cho rlgulatory SWUI of tbe facility. Pi_ seo the .ltcac:Ud DcpIftJZICW 

MemormciuDl (CuUer to Knol' da1ed 7 APPI' 1989 for further clarifiC&lioD oa ..... bicb Prolrull wicbbr. the 

Dopanmeut would DUlc • ILvia US!. 

A !!!!mber of Comclive Action Modulu for permiacd facilhies C:\lmntly IiSI USTs wblcb. c_,tea, wilil the 

above-reicrtSlce Memozudum. are reru11tcG by RCM SubdUe i. 'iDUC USTi wwell are ii.raG II ;cUd waf: 

!!!ID!1'~c .wcs (SWMUs) .hould DOC be rc:IIOVed ftom the Pe~': howevcr. lbe Pcrmh may be 1IIDdi6ocl iA I 

SlllllDII' .:Glllis_c wicb tho comiDcacll*ow·ua oracr W ""t'!;:::l; s";&iIi; thai jJipUcabli UST; m :be P:r.=it wi!! be 

fllUlaled by cbc Dcpanrauc'. RCRA. Subtitle I prortam. 

1. Modify Section V.A.1 1 (ApplicabiUty) co swe. one solid Wu&I CIIIIaJC1SltIDl uzU&I (SWMUs) aad .,... 

of CODCCnl (AOes) idcutiftcd ill AppeDdil A-1 and A-S, wbicb require further iD.vucip&ioD.· 

Z. Add • Section V.L. cutitled SWMU, tANi AOO ,..,11141. Wet' RCR.4 Sub,;u. /. 

3. Add the followlnl telt' co. S.:riOIl V.L-l. 

1'be P.rmiuee .tWl c:oDduct &II. iDVNUratiOIl which will ba rCl'llatld by &he Depanmeat'.ICllA Subdtle 

I prolram. CompiiaD" wicb aCRA Subticle I \11m ~ Cbe D_ for Nrtber iDv.llip&ioa UDdet tAo 

PcnIU. SectiOD V.L.l. appliu co eedl SWMtJ or AOC listed in Appoaciis A-S wi icladfted ill Permit 

CoAdilioa V I A.l. 

4. Add aD AppeDdiJ: A-S &II&i \lie the foUO'WiDl titl.: Lisl "1 SDlid Wart. MIIIIaICIMN UIIi# _ N'au' iiI 

CDII..,. which rquir. illlllUligllliDII Gild will b. r'rlll4l- II"'" 1M DttptvtIMlJl'1 Rc::IY S"I,Z. 1 

AlIlhDrily. 

Pl_ c:oaua;c me Ihould you ha .... my quesliaas. 

INose Iha& cbe Sectioll Number for the Corrective Actioll Modul. ma,. vary ill cliff.,., P"ta. 

cc: Mr. Jack Ooltinl. Maurer, Hazarcioul Wasw 5ectioo. BSHWM 

Mr. li= Bou. MlDager. AssessI1lCDC and D.vcloplDcut SlClioll. O\\'PD. BDwP 
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