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OEPARTMENT OF THE AIR FORCE 
HEADQUARTERS .. 37TH AIRLIFT WING lAMe) 

437 CES/CEV 
100 W. Stewart Avenue 
Charleston AFB SC 29404-4827 

Mr. David Scaturo 
Bureau of Land and Waste Management 
South Carolina Dept. of Health and Environmental Control (SCDHEC) 
2600 Bull Street 
Columbia SC 29201 

Dear Mr. Scaturo 

The purpose of this memo is to document Charleston Air Force 
Base's review of the Zone K - Naval Annex RCRA Facility 
Investigation Off-Site Groundwater Sampling Technical Memorandum. 
This memorandum was provided by Southern Division Naval 
Facilities Engineering Command for Charleston Air Force Base 
Environmental Management Flight review and comment. We feel that 
this memorandum indicates that Charleston Air Force Base property 
on the Naval Annex is not a source of groundwater contamination 
at the site. As written, we concur with the memorandum. 

If you have any questions or comments, please contact Mr. Al 
Urrutia or myself at (843) 963-4976. 

7i~: 
GLENN W. EASTERBY, 
Chief, Environmental Flight 

cc: 
HQ AFCEE/ERD (Attn: Mr. Roger Johnson) 
HQ AMC/CEVR (Attn: Mr. Gary DeWerff) 
CSO Naval Base Charleston (Attn: Mr. Rob Harrell) 



Mr. John Litton, P.E. 

DEPARTMENT OF THE NAVY 
8:lIJTHERN DIVISION 

NAVAl.. F .... CllITIES 8IIGINEERING COMMN-ID 

P.O. BOX 190010 

2155 EAGLE DRIVE 

NORTH CHARLESTON, S.C. 29419-9010 

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 

5090111 
Code 18713 
26 Feb 01 

Subj: SUBMITTAL OF THE ZONE K OFFSITE GROUNDWATER SAMPLING 
TECHNICAL MEMORANDUM 

Dear Mr. Litton, 

The purpose of this letter is to submit the Zone K Offsite Groundwater Sampling Technical 
Memorandum located at the Charleston Naval Complex. The work plan 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 (EPA). 

This document details the investigation and provides the rationale for the conclusions. 
Representatives of Charleston Air Force Base (CAFB), and the Navy in face-to-face and 
telephonic conferences have reviewed this document. Both CAFB and the Navy concur with the 
conclusions. We request that the Department and the EPA review this document and provide 
comments or approval whichever is appropriate. 

If you should have any questions, please contact Matthew Humphrey or myself at (843) 743-9985 
and (843) 820-5551 respectively. 

Copy to: 
SCDHEC (4) 
USEPA (Dann Spariosu) 
CSO Naval Base Charleston (Matt Humphrey) 
CH2M-Hill (Dean Williamson) 
CAFB (AI Urrutia) 

Sincerely, 

~At- a/~ /?c~ 
ROBERT A. HARRELL, JR., P.E. 
Environmental Engineer 
BRAC Division 



OEPARTMENT OF THE AIR FORCE 
HEADQUARTERS 437TH AIRLIFT WING lAMe) 

437 CES/CEV 
100 W. Stewart Avenue 
Charleston AFB SC 29404-4827 

Mr. David Scaturo 
Bureau of Land and Waste Management 
South Carolina Dept. of Health and Environmental Control (SCDHEC) 
2600 Bull Street 
Columbia SC 29201 

Dear Mr. Scaturo 

The purpose of this memo is to document Charleston Air Force 
Base's review of the Zone K - Naval Annex RCRA Facility 
Investigation Off-Site Groundwater Sampling Technical Memorandum. 
This memorandum was provided by Southern Division Naval 
Facilities Engineering Command for Charleston Air Force Base 
Environmental Management Flight review and comment. We feel that 
this memorandum indicates that Charleston Air Force Base property 
on the Naval Annex is not a source of groundwater contamination 
at the site. As written, we concur with the memorandum. 

If you have any questions or comments, please contact Mr. Al 
Urrutia or myself at (843) 963-4976. 

liZ 
GLENN W. EASTERBY, 
Chief, Environmental Flight 

cc: 
HQ AFCEE/ERD (Attn: Mr. Roger Johnson) 
HQ AMC/CEVR (Attn: Mr. Gary DeWerff) 
CSO Naval Base Charleston (Attn: Mr. Rob Harrell) 



ENSAFE 

ENSAFE INC. ENVIRONMENTAL AND MANAGEMENT CoNSULTANTS 

313 Wingo Way: Mr. Pleasant. South Carolina 29464 • Telephone 843-884-0029 • Facsimile 843-856-0 107 • www.ensafe.com 

February 22, 2001 

Mr. Mihir Mehta 
SCDHEC Bureau of Land and Waste Management 
890 I Fan-ow Road 
Columbia, SC 29223 

Re: Zone K Offsite Groundwater Sampling Technical Memorandum 
Charleston Naval Complex 

Dear Mr. Mehta, 

EnSafe, Inc. is pleased to submil 3 copies of the Zone K OjJsite Groundwater Sampling Technical 
Memorandum on behalf of the Southem Division Naval Facilities Engineering Command. The 
document was reviewed by both Navy and Charleston Air Force Base personnel prior to submittal. 
The official letters from the Nav} and Charleston Air Force Base acknowledging the distribution of 
this document are fOrt!JC0111ll1g. 

[fyou have any questions please feel free to contact me at (843) 884-0029. 

Sincerely, 

EnSafe, Inc. p' / ~r 

~~-..--/-
Todd Haverkost, P.G. 
Project Manager 

enclosures 

cc: Mr. Rob Hanell, P.E., SOUTHDIV 
Mr. Matthew A. Hunt, P.E., SOUTHDIV 
Mr. Al Unutia, CAFB 
Mr. Dann Spariosu, EP A Region IV 
Mr. Tom Beisel, P.G., CH2M-Jones 
Mr. Casey Hudson, P.E., CH2M-Jones 

Bratislava' Charleston. Clnannall • Clelleland • Dallas' Jackson. MS • JaQ;son. TN • Knoxville. Lancaster. Little Rock • Memphis' Nashville' Norfolk' Oak Ridge' Paducah. Pensacola 



ENSIlFE 

ENSAFEINc. ENVIRONMENTAL AND MANAGEMENT CoNSULTANTS 

313 Wingo Way. MI. Pioosant. South Carolina 29464 • Telephone 843~84-0029 • facsimile 843-856-0 107 • www.ensafe.com 

March 9, 2001 

Mr. Mihir Mehta 
SCDHEC Bureau of Land and Waste Management 
8901 Farrow Road 
Columbia, SC 29223 

Re: Supplemental Pages for the Zone K Offsite Groundwater Sampling Technical 
Memorandum dated 21 February 2001, Charleston Naval Complex 

Dear Mr. Mehta, 

Enclosed you will find 4 copies of the chains of custody for the groundwater samples collected 
during the recent offsite sampling event at Zone K. The chains of custody were inadvertently 
omitted from the Zone K OjJsite Groundwater Sampling Technical Memorandum. These copies 
should be inserted into Appendix C along with the analytical data reports that were provided in the 
document. 

I apologize for any inconvenience this may cause and if have any questions please feel free to 
contact me at (843) 884-0029. 

Sincerely, 

~~--~--~~~ 
Todd Haverkost, P.G. 
Project Manager 

enclosures 

cc: Mr. Rob Harrell, P.E., SOUTHDIV 
Mr. Matthew A. Hunt, P.E., SOUTHDIV 
Mr. Al Urrutia, CAPB 
Mr. Dann Spariosu, EPA Region IV 
Mr. Tom Beisel, P.G., CH2M-Jones 
Mr. Casey Hudson, P.E., CH2M-Jones 

Bratislava. Charleston' Cincinnati' Cleveland' Dalles. Jackson. MS • Jackson, TN • Kno)(ViUe • Lancaster. little Rock' Memphis. Nashville' Norfolk. Oak Ridge. Paducah' Pensacola 
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1.0 INTRODUCTION 

Zone K - Naval Annex ReRA Facility Investigation 
Draft Offsite Groundwater Sampling Technical Memorandum 

February 21, 2001 

The Naval Annex property adjacent to Remount Road in North Charleston, South Carolina is the 

subject of an ongoing RCRA Facility Investigation (RFI) associated with a RCRA Part B Permit 

held by the Charleston Naval Complex (CNC). The CNC was divided into 12 investigative 

"zones" for management purposes and the Naval Annex is part of Zone K, which includes CNC 

property that is not contiguous to the main portion of the CNC. Two sites on the Naval Annex, 

Solid Waste Management Units (SWMU) 163 and SWMU 166, have been identified as source 

areas for chlorinated solvents that have been detected in groundwater. Figure 1 shows where the 

Naval Annex, adjacent properties, and the SWMU 163 and 166 source areas are located. In 

addition to the groundwater contaminant plumes associated with SWMUs 163 and 166, low 

concentrations of solvent contamination were detected in the deeper portion of the surficial aquifer 

upgradient of both SWMUs, which suggests another unidentified source may be present. In 

December 1999, a vertical profiling technique was used to collect groundwater samples on a 200-

foot grid in areas considered either upgradient or sidegradient of both SWMUs. This phase ofthe 

investigation identified consistent detections of chlorinated compounds (primarily 

trichloroethylene) at 10 ofthe 12 locations sampled, including upgradient locations GDKGPOll, 

GDKGP012, and GDKGP013 along the northwestern Naval Annex property boundary. The 

highest detections were approximately 33 feet below ground surface (bgs) at location GDKGPOI1. 

The December sampling event did not identify the source of the contamination in the deeper 

portion ofthe surficial aquifer in the northwestern portion ofthe Naval Annex. However, based 

on the December sampling results, the Navy hypothesized that contaminants could be migrating 

onto Navy property from an offsite source!, resulting in coming led plumes. 

A September 2000 work plan outlined a sampling strategy to collect additional groundwater 

samples in areas presumed to be hydraulically upgradient of the Naval Annex. According to the 

! The site is defined as Naval Annex property. 
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Zone K - Naval Annex ReRA Facility Investigation 

Draft Offsite Groundwater Sampling Technical Memorandum 
February 21, 2001 

work plan, the purpose of the sampling strategy was to collect the data necessary to determine the 

origin of the contamination at sample point GDKGPOII. 

The potential origins of contamination included: 

• A source on the Navy property. 

• Contamination migrating onto the Navy property from an offsite source. 

• Comingled contamination from a source(s) on Navy property and an offsite source(s). 

The study area encompassed the Charleston Air Force Base (CAFB) housing area, which is 

adjacent to the northwestern boundary of the Naval Annex and a portion of the Remount Road 

right -of-way belonging to the South Carolina Department of Transportation (SCDOT). The study 

area is generally between Fourth Street and Remount Road and bounded on its northeast side by 

Avenue B and on its southwest side by Air Park Road. The vertical extent of the investigation was 

limited to the top of the Ashley Formation, which serves as the bottom of the surficial aquifer. 

2.0 FIELD WORK 

Two deep rotasonic borings (GDKP13D and GDKPI4D) were advanced in November 2000 at the 

north end of the Air Force housing area to further delineate the top of the Ashley Formation and 

identify any lithologic variations that could impact the vertical profile groundwater sampling. A 

shallow-deep piezometer pair was installed at each of the two boring locations to provide 

additional data points for groundwater elevation control. Groundwater was sampled to establish 

the up gradient presence/absence of chlorinated solvent detections in deep groundwater in 

November 2000 after the piezometers were installed. Ten direct-push groundwater vertical profile 

locations (OFFGPOOI to OFFGPOlO) were sampled at 5 foot intervals through the saturated 

portion of the surficial aquifer. Figure I depicts offsite study sample and piezometer locations. 

3 



3.0 GEOLOGY 

Zone K - Naval Annex RCRA Facility Investigation 
Draft Ojfsite Groundwater Sampling Technical Memorandum 

February 21, 2001 

Well construction and lithologic logs from offsite study piezometers GDKP013, GDKP13D, 

GDKP014, and GDKP14D are presented in Appendix A, Information from the two deep 

piezometers was used to extend contours for the top of Ashley Formation and identify the 

Quaternary age clayey/silty fine sand (Qcs) and fine sand (Qs) members within overlying 

sediments. 

Contours drawn using elevation data from the top of theAshley Formation are presented in Figure 

2. The contours depict a topographic high in the Ashley beneath the eastern portion of the Naval 

Annex north of Building 2520 and between A venues A and B. The Air Force housing area is 

situated over this highs western flank, which slopes very gently west. 

Quaternary age sediments beneath the CAFB housing area are similar to those encountered on the 

Naval Annex. Qs in this area is approximately 35 feet thick and is a fine- to medium-grained 

orange, gray, or brown sand with occasional fines and very fine mica. Qcs beneath the study area 

ranged from 3 to 7 feet thick and consisted of gray to dark gray clay, silt, and dark gray clayey 

fine sand with phosphate nodules. A 3 foot thick clay interval was encountered at 26.3 feet bgs 

in boring GDKP14D and in boring GDKP13D at a depth of 30.1 feet bgs as a 0.7 foot thick 

interval of very thin laminations. These laminations appear as reworked clay eroded from the clay 

interval observed at GDKP14D during sand deposition at GDKPI3D. This clay is limited in areal 

extent and would only locally isolate deeper intervals from vertical communication. 

4.0 GROUNDWATER 

4.1 Hydrology 

Groundwater flow at the Naval Annex has been detailed in detail in previous RFI reports. The 

most recent RFI groundwater elevation contour maps from January 2000 are presented in 

Appendix B. Groundwater elevations were subsequently measured in select wells during the 

4 



Zone K - Naval Annex ReRA Facility Investigation 
Draft Offsite Groundwater Sampling Technical Memorandum 

February 21, 2001 

study to verify existing flow directions and determine if the offsite area was upgradient of the 

Naval Annex. 

Deep groundwater elevations in November were lower than in January 2000. Declines in these 

elevations range from 0.48 feet at 16602D to 0.91 feet at GDKP12D and averaged 0.79 feet for 

the four wells measured in both January and November, 2000. Elevation contours drawn from 

the November data from deep wells and piezometers illustrate that groundwater flow directions 

were essentially the same as in January. The November contours also indicate that the area 

northwest of Fourth Street is upgradient of the Naval Annex. A groundwater divide trends east­

southeast from the area near GDKPI3D to the 16605DII66 I3D area, based on the November 2000 

data. This divide, as well as general groundwater flow directions, are presented on Figure 3A. 

Shallow groundwater elevation data from November show a similar, but more variable, decline 

in elevations from January 2000. Declines in shallow groundwater elevation ranged from 0.07 

feet at GDKOOI to 1.26 feet at 162002, and averaged 0.60 feet for the three wells measured in 

January and November 2000. However, the overall shallow groundwater contour pattern 

remained essentially unchanged from January. November groundwater elevation data from 

shallow wells and piezometers indicate that the area northwest of Fourth Street is upgradient of 

the Naval Annex. A groundwater divide trends east-southeast from a point just east of GDKPOI3 

toward weIl 166002, based on the November 2000 data. This divide, as well as general 

groundwater flow directions, are presented on Figure 3B. 

Water level data coIlected in March 1998 were used to determine vertical hydraulic gradients at 

the Naval Annex. Only five weIl pairs: four points adjacent to Interstate 26 and weIl pair 

166002/16602D displayed upward vertical gradients ranging from 0.0005 to 0.073. All other 

weIls had very slight downward vertical gradients ranging from 0.0005 at 1660031I6603D to 

0.148 at 1660151I6615D. Vertical gradients at the new locations GDKP0I3/GDKPI3D (0.0007) 

6 
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February 21, 2001 

and GDKP014/GDKP14D (0.0029) are also slightly downward and comparable in magnitude to 

the gradients observed across the majority of the Naval Annex. 

4.2 Groundwater Sampling Methodology 

Groundwater samples were collected from 10 offsite locations using direct-push technology (DPT) 

vertical profiling which involves collecting samples from increasingly deeper, discrete intervals 

throughout the saturated zone without retracting the sampling device from the borehole. 

Frequency of sample collection is determined by aquifer heterogeneity and desired degree of 

detail. The groundwater sampler is advanced to the initial sampling depth using DPT equipment. 

A slightly positive hydraulic pressure is maintained in the sampler using deionized water from a 

graduated cylinder connected to a peristaltic pump. The positive pressure helps to reduce fines 

clogging the sampler and prevents inflow of water from intervals not sampled. The volume of 

water lost from a graduated cylinder to the formation during the push is recorded. Twice the 

volume of deionized water lost to the formation is recovered and properly discarded prior to actual 

sample collection to minimize any flushed zone effects around the sampler. Groundwater is 

sampled from the purged interval and the sampler advanced to the next sampling depth after re­

establishing positive hydraulic pressure in the sampler. Discrete groundwater sample intervals less 

than 6 inches long began just below the water table (8 to 10 feet bgs) and continued every 5 feet 

thereafter, with the target being the clayey sand overlying the Ashley Formation. 

4.3 Offsite Groundwater Sampling Results 

All groundwater samples were submitted to an SCDHEC certified laboratory for YOC2 analysis. 

Table 1 summarizes the compounds detected, while the complete analytical data sets are in 

Appendix C. 

2 VOC = Volatile Organic Compound 

9 



4.3.1 Quality Assurance/Quality Control 

Zone K - Naval Annex ReRA Facility Investigation 
Draft Offsile Groundwater Sampling Technical Memorandum 

February 21, 2001 

Quality assurance/quality control (QA/QC) samples analyzed in conjunction with the sampling 

effort consisted of a field blank, equipment blank, deionzed water blank (deionzed water was used 

as the injection fluid during the vertical profiling process), trip blanks, and laboratory method 

blanks. Prior to evaluating the site data, the results of the QA/QC samples were reviewed to 

assess whether or not chemical artifacts may have been introduced in either the field or the 

laboratory. Methylene chloride was the only analyte detected in blank samples. It was detected 

only once in the method blanks (0.67 JB I'g/L) and in only one field blank at 0.54 J I'g/L. Data 

validation guidelines allow methylene chloride detections of up to 10 times the blank concentration 

(in this case 6.7 I'g/L) to be dismissed as an artifact. The maximum methylene chloride detection 

in a groundwater sample was 4.4 J I'g/L. 

4.3.2 Groundwater Data 

VOCs were detected at 8 of the 10 locations sampled during this phase ofthe field investigation. 

No chlorinated solvents were detected at locations OFFGPOOI and OFFGPOO2, which were in the 

Remount Road right-of-way. Not counting methylene chloride, 12 different compounds were 

detected, with at least one compound detected at each of the eight locations where hits occurred. 

Except for methylene chloride, no compounds were detected above 25 feet bgs. 

TCE was nearly ubiquitous across the CAFB property, with only location OFFGP01O having no 

detections. Three of the 15 detections exceeded TCE's maximum contaminant level (MCL) which 

is 5 I'g/L. Two detections occurred at OFFGP006 and third one was at OFFGP009. Very little 

TCE degradation based on the fact that dichloroethylene (DCE) was only detected four times. 

The minimal amount of TCE degradation is not surprising based on evidence gathered during two 

previous sampling events for monitored natural attenuation parameters. Results indicated that 

aquifer conditions were not suitable for the natural biological degradation of chlorinated solvent 
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constituents. Figure 4 shows where perchloroethene (PCE), TCE, and DCE were detected at the 

10 offsite sample locations and three previously sampled locations on the Naval Annex, which 

prompted this phase of work. 

The only other constituents exhibiting a possible pattern or trend were carbon tetrachloride and 

chloroform. Carbon tetrachloride was detected at similar depth intervals (30 to 33 feet bgs) at 

locations OFFGP003 and OFFGP007. These locations are along the southwestern boundary of 

the CAFB property (Figure 5), which is generally considered to be hydraulically upgradient of 

GDKGPOl1. Chloroform, which can form during the degradation of carbon tetrachloride, was 

detected at was detected at OFFGP004, OFFGP008, and OFFGP009 which are all downgradient 

of OFFGP003 where it was also detected. Methylene chloride which can form as a degradation 

product of chloroform, was also detected at each of these locations. However, as mentioned 

earlier, methylene chloride was not detected in groundwater samples at concentrations exceeding 

10 times the concentrations detected in QA/QC blanks, suggesting that methylene chloride may 

not be present in the groundwater samples. 

Detections of the remaining compounds in the offsite groundwater samples can be described as 

sporadic at best. No attempt will be made to explain the detections in this technical memorandum 

because there are no consistent trends or discernable patterns to describe for the remaining 

compounds, and the presence of these compounds will not have an impact of the achieving the goal 

of this phase of the investigation. 
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Table I 
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Table 1 

Offsite Groundwater Sampling 

Primary Sample Detection Summary 
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4.4 Comparison of Offsite and Naval Annex Results 

The distribution of detections by location, depth, and analyte was presented on Figure 4. TCE 

was detected most frequently; detections ranged from 0.42j Jlg/L at OFFGP003 to 36 Jlg/L at 

OFFGP006. PCE was not detected in any offsite samples. DCE was detected in only three 

samples; one each at locations OFFGP003, OFFGP007, and OFFGPOlO. Chlorinated solvents 

(mainly TCE) was detected in December 1999 at GDKGPOll, GDKGPOI2, and GDKGPOI3; 

detections ranged from I Jlg/L to 150 Jlg/L. PCE and DCE were also detected at these three 

previously sampled locations. 

Isoconcentration contours of the cumulativeltotal chlorinated solvent detection values (PCE, TCE, 

DCE and vinyl chloride) at off-site and pre-existing vertical profile locations west of Avenue B 

are presented on Figure 6. These contours illustrate overall distribution of detected chlorinated 

solvents in groundwater west of Avenue B. Cumulativeltotal data for the contours were generated 

by summing all detections of chlorinated solvents at a sample location. Chlorinated solvents were 

not detected offsite above 25 feet bgs; therefore, only data for detections 25 feet bgs or below were 

summed to determine the cumulative/total detection concentration values at each sampling location 

for presentation purposes. The highest cumulative detections presented on Figure 4 were at 

166VP006 (12,853 Jlg/L) and GDKGPOll (344 Jlg/L). Cumulative detections of 57.6 Jlg/L at 

OFFGP006 and 18 Jlg/L at OFFGP009 were the highest for offsite study locations; they are in the 

eastern half of the housing area. Extremely low cumulative concentrations ranging from 1.2 Jlg/L 

to 3.83 Jlg/L were reported for the western half of the Air Force housing area. These values are 

less than the reported laboratory quantitation limits, but above method detection limits and are 

estimated (J) values from the laboratory. 

Cross-sections of chlorinated solvent detections in groundwater were developed for the offsite 

study area. These cross-sections extend into the previous investigation area south of Fourth Street 

and are combined with previously collected data for SWMU 166 and 163 studies. 
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Isoconcentration contours were drawn using total analyte chlorinated solvent detections (PCE, 

TCE, DCE, and vinyl chloride) from individual sample intervals at each location. Each cross­

section also includes geologic units projected from contours developed using lithologic data. A 

groundwater elevation surface developed from November 2000 data is also indicated on each 

section. A map depicting cross-section transects and four isoconcentration contour cross-sections 

(A-A', A-B, A-C, and A'-D) is presented as Figure 7. Three cross-sections (A-A', A-B, A-C) 

originate at A (OFFGP003) to depict concentrations along respective groundwater flow directions 

across the offsite area. Section A'-D essentially parallels groundwater elevation contours and is 

therefore perpendicular to flow. 

The very low concentrations of chlorinated solvents detected in offsite groundwater are from 

samples collected at depths of at least 25 feet bgs. GDKGP012 was the only one of the 19 

locations selected for cross-section development that had detections above 20 feet bgs. Detections 

at location GDKGPOI2 began with the shallowest interval and occurred in all but two of the 12 

sample intervals. The highest detection of chlorinated solvents presented in these cross sections 

was 178 j.!g/L from a depth of 34 feet at location GDKPOll. 

5.0 CONCLUSIONS AND RECOMMENDATIONS 

Groundwater flow data collected during this phase of field work confirmed that a portion of the 

CAFB is hydraulically upgradient of sample point GDKGPOll on the Naval Annex property. 

GDKGPOll served as the focal point during the development of the offsite sampling strategy since 

it was the location where the highest concentrations of chlorinated compounds were detected along 

the property boundary shared by the Navy and CAFB. In the deep portion ofthe surficial aquifer, 

offsite sample location OFFGP003 represents the most upgradient location sampled during this 

phase of the field investigation. The distribution of dissolved phase constituents in the general 

vicinity of the study area appears to be influenced by a groundwater divide trending NW -SE from 
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location OFFGP003 on the CAFB property and extending across the Naval Annex. Groundwater 

flow along the axis is predominantly toward the southeast but, because flow diverges away from 

the axis in the downgradient direction, dissolved phase contaminants will have the tendency to 

migrate either east-northeast or south-southeast on the side of the axis on which the contaminants 

are located. The groundwater flow pattern is significant because the primary intent of this phase 

of the investigation was to determine the general origin of contaminants at location GDKGPOll, 

where the highest detections of chlorinated compounds occurred on Navy property near the 

Navy/CAFB property boundary. Constituents were detected at four locations on the same side 

of the divide as GDKGPOll and upgradient of it: OFFGP003, OFFGP007, OFFGP008, and 

OFFGPOIO. Any contaminants detected at locations OFFGPOOl, OFFGPO02, OFFGP004, 

OFFGPO05, OFFGP006, or OFFGP009 would not have an impact on GDKGPOll because the 

locations are on the opposite side of the groundwater divide. 

Low concentrations ofVOCs were detected in groundwater at each of the eight sampling locations 

on the CAFB property. No VOCs were detected in groundwater above 27 feet bgs, except for 

methylene chloride, which was also present in several QAIQC blanks. There were no detections 

at the either of the two sample locations in the SCDOT right-of-way along Remount Road. 

The analytical data for the samples collected upgradient of GDKGPOll indicated the presence of 

chlorinated compounds similar in type to those detected at GDKGPOll, and at the same depth, but 

they were more than an order of magnitude lower in concentration. Contaminant concentrations 

are relatively constant along the groundwater flow path between OFFGPO03 and OFFGP008, but 

increase between OFFGP008 and GDKGPOll. The concentration gradients indicate a source of 

groundwater contamination upgradient of OFFGPO03 and another likely source on Navy property 

near GDKGPOll. Carbon tetrachloride detections at locations upgradient of GDKGPOll also 

suggests two separate source areas because carbon tetrachloride was not detected on Navy 
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property. Chloroform, which can be a degradation product of carbon tetrachloride, is forming 

along the flow path and has been detected both upgradient and on the Navy property. 

No additional offsite characterization is recommended at this time to further evaluate the source 

of the chlorinated compounds detected at GDKGPOII. Additional groundwater sampling has 

already been proposed in the Zone K RFI work plan addendum to address portions of the Naval 

Annex that are downgradient of sample locations OFFGP006 and OFFGP009 to determine the 

extent of the plume in that area. 
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~ -' Cii ill"" fE~ H ~ « ~ 0 -' > UJ 0" ~(f) <r.(/) (j) 0 '" '"' (j) 

1M 
III 

Surface condit'lons: grass 
ML 

Silt: brown; soft, dry. 
f-42.5 I ~ 

/" 

CL Clay: red-orange; some silt, trace sand-very r f-4t9 
. SP fine; dry. 

'r f.414 

~ CL , Sand: It brown: very fine to fine, trace silt: dry. 

r f-40.6 
Clay: orange-brown w/very thin black laminae: 

1/ silty, trace sand-very fine; moist, firm to stiff, 
plastic. I 

I 60 
I Sand; It brown; very fine, trace silt; dry, loose. 

SP 

'0 
~~ SM Sand: orange-brown; very fine, silty, trace clay; 

wet. 
/" r35.9 

w 
~ 

iX' 

IO- u ;; 
> 0 
"- 0, 
e 
'" 

,A 

I .•..••• Sand: orange; very fine, trace to some silt, trace 

SP very fine black grains and trace very fine mica; 

I· wet, loose to soupy. 

2 27 Ii· Sand: orange and It grey banded @ 0.2 fl 
intervals: very fine to fine, some silt to silty; 

I I 
SE 

w/trace very fine mica: wet, loose. @15.2 and 

I 15.7 ft.: micaceous parting. @15.8 to 16.0 ft.: SM 
grey wlsome mica. @16.4 to 17.9 ft.: grey -brown 
w/decreasing olive-brown; micaceous laminae, 

I and dissemninated very fine mica throughout. 
Lon 

Ii Sand; It greenish-grey; very fine to fine, trace 

I'·. SP 
to some silt; trace very fine mica; wet, loose. 

.. .... 
Sand; orange; very fine to fine, trace to some -L- -L-
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1 Nava rnnY'Jp, JE, 'N 
SLrface 43.6 feet ms/ 

TOC I 43.41 feet ms/ 

,SC 
St€i"ted at io25 on 11/10/00 

r fat 15do IX) 0/10/00 Depth to ~- 8.52 feet TOC ""',.., roAo 11/15/00 

~od: "";:;;!. . T.g' 00 casing) . 34.95 feet ms/ 

Tota-Depth: 39.0 feet 

Wel~8feet 
~ . • "=~/fng Corp iSC Cert #1210) 

P. Bayey 

I 
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30-
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liS 

I SP 

GEOLOGIC OCSCRIPTION 

silt; wet, loose. ~20.7, 20.9, 21.2 to 21.4, 21.S. 
and 22.5 ft.: very thin orange clay partings. 

Sand: orange; very fine, some silt; trace very 
fine mica; wet, loose. 

b,."I--I-----------------------------frr.3 

I 

... 

CL 

SM. 
SC 

Clay: lavender-brown; silty; some sand-very 
fine: wet, very soft. plastic; w/some very thin 
silt y sand pods/laminae. 

Sand: lavender-brown; very fine, silty, some 
clay; wltrace very fine mica. ~30.0 to 31.1 ft.: 
w/some very thin lavender brown clay partings oS 

laminae of very fine sand w/trace silt. ....nt::: 

Sand: brown w/some orange mottle, and some 
very thin dark grey-brown laminae which 
increase w/depth; very fine to fine, trace to 
some silt; wet, loose. 

SP ~ __________________________ ~ 

::'_: Sand: grey; very fine to fine, trace to some silt; 
. .• wet. loose. ~33.3 to 33.S ft.: some very thin 

dark grey clay laminae decreasing with depth. @ 

100 ·····rrni···+--l, 33.S to 35.0 ft.: occasional very thin dark grey ! fa6 
\ clay laminae, 

ML 
IIIII 

I 

Silt: It grey-brown; some clay to clayey, trace 
sand-very fine; wet, soft, plastic. ~35.0 to 36.6 
and 37.5 ft.: dark grey silty sand pods. ~36.2 to 
36.6 ft.: few P04 nodules !n dark grey silty sand 
pods. 

Silt: dark olive brown; clayey; moist, stiff, 
plastic. Boring TO = 45 ft bgs 
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