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1.0 INTRODUCTION 

This Sampling and Analysis Plan (SAP) has been prepared by CH2M-JONES, LLC. The 
plan is designed for Zone II Site 35-Building NS28; Underground Storage Tank (UST) 
NS28 located at the Charleston Naval Complex (CNC), Charleston, South Carolina. 

The South Caroiina Department ofHeaith and Envirorunental Control (SCDHEC) has 
designated this site as Identification Number: 00964. This SAP provides methods to 
further evaluate the applicability of intrinsic remediation and monitoring well 
abandorunent as a corrective action for UST NS28 in accordance with SCDHEC 
Corrective Action Guidance, June 1997. 

1.1 General Site Description 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in 
Charleston County, South Carolina. 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 as shown in Figure 2. (Tetra Tech, NUS [TTNUS], Initial 
Groundwater Assessment [JGWA] for UST NS28, March 2000). 

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. 

TTNUS completed a Rapid Assessment (RA) for Site 35 which includes one 
Underground Storage Tank (UST) system for Building NS28 at Charleston Naval 
Complex (CNC) Zone I, in North Charleston, South Carolina. The UST was used as fuel 
oil for Building 28, the form~ Ba9helor Officer's Quarters. The 10,000 gallon steel 
UST was removed in March 1997. The assessment was performed under the direction of 
the South Carolina Department of Health and Envirorunental Control Rapid Assessment 
guidance dated June 20, 1997, and approva11etter dated June 3, 1999. After determining 
all laboratory analytical results were below the risk-based screening levels (RBSLs), the 
reporting format was reduced from a RA to an Initial Groundwater Assessment report 
(IGWA) report format (TTNUS, March 2000). 

1.2 Objective 

In the IGWA completed by Tetra Tech NUS, two soil samples and one groundwater 
sample was collected at the site. Although benzo(a) anthracene, benzo(b) fluoranthene, 
benzo(k) fluoranthene, and chrysene were detected in the soil borings at 3-4 foot; no 
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chemicals of concern were found above the Risk Based Screening Levels (RBSLs). No 
chemicals of concern were detected in the groundwater sample. 

The IGW A recommended a no further action for this site, however, SCDHEC requests 
that a monitoring plan be put in place in order to demonstrate a reasonable understanding 
of the environmental fate, relative potential current risk, and the relative potential future 
'-:_1_ fr-- +1... _ ___ +n""""';..."n+.o~ "ng1nQt1nn frnn1 thl~ citp 
11~K. 1 Uiii Lll~ \.IU1J.LQ.1.l11J..laL\.I,:J V.11. lUU.".lI.J.O J. V.I..I..L ............. ...., 1o,II'.a.~_. 

This SAP presents a monitoring pian (see Section 4.0) to attempt to address and 
demonstrate the above concerns. If the areas sampled continue to be 'clean' (no detected 
COCs above the RBSLs), the site will be recommended to be a No Further Action (NFA) 
site. 
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2.0 PROPOSED REMEDIATION TECHNOLOGY 

Based on the results of the IGWA modeling, one additional round of sampling will be 
performed for the site. The monitoring program will consist of sampling one monitoring 
well and sampling three soil locations at 3-4 feet at the site. The proposed monitoring 
program is described in detail in Sections 3.0 and 4.0 oftr.is plan. 

After the sampling has been completed at the site, CH2M-Jones, LLC will determine if 
further sampling will be needed or if a request for No Further Action will be made. If the 
results are above the RBSLs an effort will be made to demonstrate a reasonable 
understanding of the environmental fate, relative potential current risk and relative 
potential future risk from the contaminates originating from this site. If the results are 
below RBSLs, CH2M-Jones, LLC will request NFA for the site on the basis that the site 
will have been sampled twice and no concentrations have been reported above the 
RBSLs. 
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3.0 MONITORING WELL INSTALLATION AND ABANDONMENT 

3.1 Monitoring Well Installation 

Because no COCs were found above RBSLs in groundwater or soil at this site, no 
additional groundwater wells will be added. 

3.2 :Monitoring Well Abandonment 

One monitoring well will be abandoned at Building NS28 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. 

3.3 Surveying 

Because no monitoring wells will be installed at this site, a new survey will not be 
conducted. 

A survey will be conducted in order to locate the soil boring locations. 

3.4 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 Environmental Protection Agencies (EPA) " Environmental 
Investigations Standard Operating Procedures and Quality Assurance Manual 
(EISOPQAM). 

.--
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4.0 PROPOSED MONITORING PROGRAM 

4.1 Monitoring Frequency and Reporting 

The monitoring program proposed at Building NS28 will be performed in accordance 
with SCDHEC Corrective Action C-uidance, June 1997, and consist of the follo\\~ll~g: 

Sampling date Sample Locations Field Measures Laboratory 
or (Quarter) Analvtical 

First quarter 12001 CNC-35-MWOl 1'" , pH, DO, Conductivity, 
BTEX 8260 including 

Naphthalene 8260 
Depth to water, Total depth, (15) PARs 8270 

Soil Borings: SBO 1 and Turbidity. 
SB02 

1. First quarter is defined as January February and March. 

Frequency: Samples will be collected from monitoring well CNC 35-MWOl, 
and soil borings SB-Ol and SB-02. 

• Reporting: Groundwater and soil monitoring reports will be submitted to 
SCDHEC. 

At the end of the first quarter 2001 period, (or as necessary) a performance evaluation 
will be submitted to SCDHEC. It is possible that the COC levels are not above the 
RBSLs in the groundwater and soil, which will result in a request for NFA at this site. 

• Groundwater Sampling 
.--

Prior to any groundwater sampling, each well will be measured for water levels and total 
depth and each well will be purged in accordance the EPA EISOPQAM. 

- -- ~--
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4.2 Analytical Parameten 

The following constituents will be analyzed for each groundwater sample: 

• BTEX including Naphthalene using method 8260 
• Polynuclear Aeromatic Hydrocarbons (PAHs) using method 8270 

• nH r--

The following constituents will be analyzed for each soil saiuple: 

• BTEX including Naphthalene using method 8260 
• PAH using method 8270 

The following parameters will be analyzed in order to evaluate the effectiveness of 
intrinsic remediation: 

• N/A 

4.3 Field Measurements 

The following parameters will be sampled in the field for groundwater: 

• Temperature 

• pH 
• Dissolved Oxygen 
• Depth to water table 
• Depth of well 
• Turbidity 
• Specific Conductance 

Field measurements will be recorded in the field book and in field forms . 
. --

4.4 Groundwater Levei :Measurements 

Groundwater measurements will be taken from all monitoring wells at the site during 
each sampling event. All water level measurements will be taken on the same day as 
anticipated sampling. 

Measurements will be taken with an electrical water level meter or interface probe if 
floating product is present using the highest part of the top of the casing as a reference 
point for determining depths to water and tota,! depths. Water level measurements will be 
recorded to the nearest O.Ol-foot in the field book. 
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4.5 Sample Handling 

Field procedures and groundwater analysis will follow standard procedures found in the 
approved Comprehensive Action Sampling and Analysis Plan (CSAP) portion ofthe RFI 
Work Plan (Ensafe, Inc.!Allen & Hoshall, 1996). The CSAP outlines all monitoring 
procedures to be performed in during the investigation in order to characterize the 
environmental setting, source, and releases of hazardous constituents. In addition, the 
eSAP includes the Quality Assura.'lce plan a.'ld Data Ma.'lagement Plan to veri.fy that all 
information and data are valid and properly documented. Unless otherwise noted, the 
sampling strategy and procedures will be performed in accordance with the EPA 
Environmental Services Division 

Sample Handling will be conducted in accordance with the following references: 

EPA EISOPQAM (EPA May, 1996) 
Comprehensive Sampling and Analysis Plan (Ensafe/Allen & Hoshall July,1996) 

4.6 Sample Packing and Shipping 

The following forms will be compiled to complete the packing/shipping process: 

• Sample labels 
• Chain-of-custody labels 
• Appropriate labels applied to shipping coolers 
• Chain-of-custody forms 
• Federal express air bills 

4.7 Quality Check 

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 EISOPQAM: 

• Field Blank: a sa.mple collected using orgaIlic-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 

_ J!!.edium with sampling equipment. Equipment field blanks are often 
associated with collecting rinse blanks of equipment that has been field 
cleaned. 

• 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. 
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• 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 s8Jnpies are to be sl'Jpped, trip blarJcs are to be provided 
with each shipment but not for each cooler. 

4.8 Control Limits 

Analysis Control Parameter Control Limit Corrective Action 

Air Monitoring Check Calibration of Calibrate to Recalibrate. If unable to 
OVA daily manufactnres calibrate, replace. 

specifications 

[PHofwater Continuing calibration pH=7.0 Recalibrate. Ifunable to 
check of pH 7.0 buffer calibrate, replace 

electrode. 
Specific Conductance of Continuing calibration > 1% of standard Recalibrate. 
water check of standard 

solution 

4.9 Record keeping 

In addition to records kept in logbooks, forms will be kept on log sheets for soil and 
groundwater. 

4.10 Site Management and Base Support 

Tbxoughout the investigation acti\ri.ties, \x/ork on the CNC \\riJI be coordinated trJough 
SOUTHDIV and SCDHEC. 

The primary contacts for each are as follows: 

1. SOlJl'IIDIV point of contact 
Gabe Magwood 
Southern Division Engineering Command 
2155 Eagle Drive 
North Charleston, SC 29406 
(843) 820-7307 
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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 
~1ichael Bishop 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia, SC 29201 
(843) 898-4339 
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