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ENSANFE

ENSAEE INC. ENVIRONMENTAL AND MANAGEMENT CONSULTANTS

201 North Palafox Street, Suite 200 » Pensacoia. FL 32501 e Telephone 850-434-2230 » Facsimile 850-434-2288 ¢ www.ensafe.com

February 18, 2000

Commanding Officer

ATTN: Mr. Gabriel L. Magwood, Code 1849
Naval Facilities Engineering Command
Southern Division

2155 Eagle Drive

P.O. Box 190010

North Charleston, South Carolina 29419-9010

RE: Fuel Distribution System, Area 15, Charleston Naval Complex, South Carolina
(SCDHEC No. 01187)

Dear Mr. Magwood:

This Final Letter Report supplements the Fuel Distribution System (FDS) Contamination
Assessment Report (CAR) dated September 10, 1998. The enclosed letter report (2 copies)
reflects the results of the surface and subsurface soil samples collected and the previously collected
groundwater data at Area 15. The submittal is concurrently being sent to SCDHEC (2 copies),
as we discussed in our recent phone conversation.

Should you have any questions or concerns regarding this submittal, please contact me.
Sincerely,

EN@FE,;-

Craig R. Smith
Attachment

cC: T. Haverkost, EnSafe - Charleston
0144 File

Charleston » Cincinnali » Dallas * Jackson, TN ¢ Kdin » Knoxville » Lancaster » Memphis « Nashville » Norfolk » Paducah » Pensacola * Raleigh



ENSANFE

EnsaFe INC. ENVIRONMENTAL AND MANAGEMENT CONSULTANTS

201 North Palafox Street. Suite 200 e Pensacola, FL 32501 » Teilephone 850-434-2230 » Facsimile 850-434-2288 « www.ensafe.com

December 17, 1999

Commanding Officer

Attn: Gabriel Magwood, Code 1849
Naval Facilities Engineering Command
Southern Division

2155 Eagle Drive

P.O. Box 190010

North Carolina, SC 29419-9010

RE:  Sampling and Analysis Plan Schedule, Fuel Distribution System,
Charleston Naval Complex, Charleston, SC (CTO 0144)

Dear Mr. Magwood:

Attached are two copies of the draft Sampling and Analysis Plan development schedule for
Areas 2 through 6, Area 8, Areas 9 and 10 and Areas 12, 13, and 14 for your review. Please
contact me with any changes you may require. I plan to submit the approved schedule to
Mr. Paul Bristol SCDHEC prior to the December 31, 1999 requested due date.

Sincerely,

ENSAFE, INC.

Craigd;gnith

Attachments

Charleston » Cincinnati » Dallas ¢ Jackson, TN « Kdin ¢ Knoxville « Lancaster « Memphis » Nashville * Norfolk « Paducah « Pensacola ¢ Raleigh
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ENSANFE

ENsaFE INC. ENVIRONMENTAL AND MANAGEMENT CONSULTANTS

201 North Palafox Street. Suite 200 = Pensacola. Fl. 32501 « Telephone 850-434-2230 » Facsimile 850-434-2288 « www.ensafe.com

January 27, 2000

Commanding Officer

ATTN: Mr. Gabriel L. Magwood, Code 1849
Naval Facilities Engineering Command
Southern Division

2155 Eagle Drive

P.O. Box 190010

North Charleston, South Carolina 29419-9010

RE: Fuel Distribution System, Area 15, Charleston Naval Complex, South Carolina
(SCDHEC # 01187)

Dear Mr. Magwood:

This draft-final letter report supplements the Fuel Distribution System (FDS) Contamination
Assessment Report (CAR) dated September 10, 1998. In November 1998, SCDHEC requested
"an appropriate and reasonable assessment and/or remedial action plan", for Area 15. We
discussed this issue during our phone conference of November 30, 1998. When SCDHEC
requested information on area reuse plans, we responded with a discussion of likely reuse
alternatives on December 18, 1998. SCDHEC has not responded to this submittal. A letter report
containing a brief reworking of the CAR was submitted for your review in June, 1999. The
enclosed revised letter report reflects the results of the subsurface soil sample you requested at
Area 15. As with the previous letter report, EnSafe’s submittal of the current revision to the
SCDHEC is your option.

Should you have any questions or concerns regarding this submittal, please contact me. We await
your approval prior to submitting to SCDHEC.

Sincerely,

ENSAFE INC.

— 7

Craig- R. Smith
Attachment

cc: T. Haverkost, EnSafe - Charleston
0144 File

Charleston * Cincinnati » Dallas * Jackson, TN = K&in » Knoxville « Lancaster « Memphis » Nashville « Norfolk « Paducah ¢ Pensacola ¢ Raleigh



Area 15, Fuel Distribution System
Charleston Naval Complex
January 2000

Area 15
(SCDHEC #01187)

Background

Area 15 of the Fuel Distribution System (FDS) is associated with Phase I surface soil sample
FDSSHO02301. The sample was located just outside the western corner of the containment dike
for Facility 3901A, on the north side of Building 3926. Six-inch pipe lines intersect and connect
to Building 3926 approximately three feet from FDSSH02301.

Facility 3901A is a 103,194 gallon welded steel ballast and sludge storage tank, which has been
used for waste oil storage since 1945. The tank is connected to sludge lines which extend to
various parts of the base, paralleling the fuel lines of the FDS. Building 3926 is a 15-foot high
metal oil water separator mounted on a concrete pad. The facility originally used a Wemco unit
to treat ballast water from tanks 39-A and 39D. The Wemco unit was replaced with the current

baffle operated system in 1991.

Surface soil was sampled at Area 15 because it was most likely to be impacted by area activities
or associated with a release at the site. As reported in the FDS Contamination Assessment Report
(CAR), FDSSHO02301 exhibited total petroleum hydrocarbons-gasoline range organics of
501 micrograms per kilogram (w.g/kg), which prompted Phase II soil and groundwater sampling
within Area 15. Phase II soil sampling revealed surface soil naphthalene (1,700 n.g/kg) and total
naphthalenes (8,500 p.g/kg) above the respective RBSLs for these analytes (210 ug/kg for each
analyte) at FDSSH02301.

Based on these results, a 3- to 5-foot subsurface soil sample, FDSSH02302, was collected and
analyzed to determine the vertical extent of naphthalenes at Area 15. Table 1 presents the surface

soil results, as published in the CAR, and the newly acquired subsurface soil resuits.



Area 15, Fuel Distribution System
Charleston Naval Complex
January 2000

Table 1
Analytes Detected in Surface and Subsurface Soil
Area 15
Fuel Distribution System

Surface Subsurface
Parameters Location Conc. Conc. RBSL/SSL Exceeds RBRSL

TPH - GRO (g/kg)

Gasoline —— EDSSHO  son NT O NUNL Na
Volatile Organic Compounds (ug/kg)

:Iilr_])ichlol?o.ejr.:ﬁzzlﬁe“ c . FDSSH023 85 _:::' .'::.:'_.ND.T-:'..:'. . NLffz.s?;(.)GQ.' : “NA

1,1,1-Trichloroethane FDSSHO023 48 ND NL/2,000 NA
'-_B_é_nz?he g FDSSH023 ND 2 5/30 NA
Ethylbenzene FDSSH023 130 ND 1,260/13,000 No
Metﬁﬂ'en_é chloride : 'ﬁn_ssmza_ ND'__]' Gheeiigh CoNLpO NA
Tetrachloroethene FDSSH023 13 ND NL/60 NA
Toliene i FD$§H023_~_~ AR LI LND e e N
Xylene (Total) FDSSHO023 1800 ND 42,471/148,000 No

Semivolatile Organic Compounds {:g/kg) _

:'Téﬁjl.waphthélenc:si SR Ebési{déj'- Cssw o ass .':':-__21_()/.84..0(.).(;::" e
2-Methylnaphthalene EDSSHO23 6800 ND NL/126,000 NA
:'-.:Naphthalfe.ne..: 2 FDssuozz 1700 25 210/84000 ';: ::Y_es
bis(2-ethylhexylphthalate EDSSH023 ND 130 NL/3600000 NA
Chrysene- o SO UFDSSHOR3 2407 ND o 12,998/160,0000 7 No
Fluorene FDSSH023 1900 ND NL/560,000 NA
phemanteene . EDSSHO2S - te00 ND o UNL/L3E0.000 0 NA

Pyrene FDSSH023 590 ND NL/4,200,000 NA

Pesticides/PCB (ug/kg)

4,4"-DDE o Epssem 0 ND. 1 NUSE0O o NA
Aroclor- 1260 FDSSHO23 ND 53 NL/1,000 NA
Endrin .  FDSSHO23 20 ND - NL/1,000 : o NA
Heptachlor FDSSH023 53 ND NL/23,000 NA

‘Heptachlorepoxide . FDSSHO23 < UUND . 28 UNLM3EOO . NA

gamma-Chlordane FDSSH023 3.4 3.2 NL/10,000 NA




Area 15, Fuel Distribution System
Charleston Naval Complex
January 2000

Table 1
Analytes Detected in Surface and Subsurface Soil
Area 15
Fuel Distribution System
Surface Subsurface
Parameters Laocation Conc. Conc. RBSL/SSL Exceeds RBSL
Inorganics (mglkg)
Aluminum (AD) ‘ © FDSSHO23 W0 6,950 NL/1,000,000 NA.
Arsenic (As) FDSSH023 1.8 2.4 NL/29 NA
‘Barium (Ba) < SO URDSSHOZ3 MBIl an3 T NL/I60o ©NA
Beryllium (Be) FDSSHO23 ND 0.31 NL/63 NA
- Cadmium (Cd) L FDSSHO23 Q19 ECUUND L UNLBL i UNA
Calcium (Ca) FDSSHO023 13,100 1,220 NL/NL NA
Chromium (Cr) _ | FDSSHO23 93 13.5 NL/1,000,000 - NA
Cobalt (Co) FDSSHO23 1.3 1.5 NL/2,000 NA
 Copper (Cl) - U FDSSHOZ3 . ND i U240 oo NLE2OC NA;
Tron (Fe) FDSSHO023 4,860 10,500 NL/NL NA
Lead (Pb) - 77 FDSSHOZ3 Cgisc g T NLM400: NA
Magnesium (Mg) FDSSHO023 499 646 NL/NL NA
Manganese (Mn) . FDSSHO23 . 296 .. 3. NLAIO o NA
Mercury (Hg) FDSSH023 0.07 0.05 NL/2.1 NA
Nickel (N G U PDSSHO23 a2 29 UUNLA3e . U NA
Potassium (K) FDSSHO23 240 321 NL/NL NA
-Selenium (Se). | . FDSSHIZ3 - ND G0 NS CNAC
Sodium (Na) FDSSHO023 ND 249 NL/NL NA
Thalliwm (T~ FDSSHO23 047 . ND 0 NLO9s . NA
Tin (Sn) FDSSH023 ND 49 NL/11,088 NA
Vanadwm V) . FDSSHO23 106 . 161 . NLi6,000 . NA
Zinc (Zn) FDSSH023 66.8 14.8 NL/12,000 NA
Notes:
NL = Notlisted
NA = Not applicable
NT = Not taken
uglkg =  Micrograms per kilogram
mg/kg =  Milligrams per kilogram

RBSLs for ingestion or dermal contact with surficial soil from the South Caroling Risk-Based Corrective Action for Petroleum Releases (SCDHEC,
January 5, 1998) and soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance. Technical Background Document (USEPA, 1996)
were used as reference coticentrations.

Bolded concentrations exceed RBSL or the SSL (if no RBSL is available).

3



Area 15, Fuel Distribution System
Charleston Naval Complex
January 2000

As can be seen by the table, no subsurface soil concentration exceeded an appropriate SSL.

Attachment A contains the analytical results from the post-CAR sampling.

The FDS CAR discusses the first and second groundwater sampling events at Area 15 (please see
the CAR [EnSafe 1998]). No groundwater organic RBSL parameters were detected during the
second sampling event of the Phase II groundwater investigation at Area 15. No groundwater
inorganic detection at Area 15 exceeded a RBSL during the second sampling event. Figure 1

depicts the Area 15 sample locations.

Conclusions and Recommendations

A review of analytical results from FDSSH02301 reveals that naphthalene and total naphthalenes
exceeded surficial soil RBSLs. Sample FDSSH02302 reveals no subsurface soil-to-groundwater
concerns. In addition, an evaluation of Phase II groundwater results reveals that no naphthalenes
were detected in shallow groundwater at Area 15. No other analytes detected in shallow
groundwater exceeded their respective groundwater RBSLs. The lack of RBSL. constituents in
shallow groundwater suggests there is no leaching of parameters from surface or subsurface soil

to groundwater at Area 15.

Groundwater is not currently used at Charleston Naval Complex (CNC) as a source of potable or
process water; a basewide potable water system provides drinking and process water to buildings
at CNC. This system is to remain in operation under the current base reuse plan. In addition, the
shallow aquifer for this investigation contains significant concentrations of naturally occurring
chlorides and elevated total dissolved solids, which makes this water-bearing unit a questionable

potable water source.
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Area 15, Fuel Distribution System
Charleston Naval Complex
January 2000

The absence of parameters detected in surface or subsurface soil in groundwater at Area 15
supports the recommendation for no further evaluation and for no corrective action for this site
under the South Carolina petroleum program. Currently, the location containing Area 15 is
included in an area zoned for Marine Industrial use. Under this zoning use, Area 15 would likely
remain a fuel farm. Also, potential risk to ecological receptors is low based on the Area 15
location inland from the Cooper River and its distance from any wetland arcas within CNC. It is
therefore inappropriate to undertake excavation of the site’s slightly contaminated soils, which are
currently not impacting groundwater. Accordingly, no further action for soil or groundwater is

recommended for Area 15.



Attachment A
Analytical Data



DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 1
01/06/00 LETTER REPORT Time: 08:25
AREA 15

CYANIDE SAMPLE 1D ----~-- > | FDS-S-H023-01
ORIGINAL 1D —---- > | FDS$HOR230%
LAR SAMPLE 1D --->| 27355.10
1D FROM REPORT --> | FDSSHOZ3O1
SAMPLE DAIE ----- >| 10717/96
DATE EXTRACTED -->| 10/21/96
DATE ANALYZED --->| 10/26/96
MATRIX ---=mem=mn >{ soil
URITS --omsmmma- > | MG/KG

CAS # |Parameter 27339 VAL
57-12-5 |Cyanide {CN) 0.53

*+% Validation Complete **=*




DATALCP3 CHARLESTON CT0-0144 FUEL DISTRIBUTION Page: 2
01/06/00 LETTER REPORT Time: 08:25
AREA 15
SWBLG-META SAMPLE D ----~-= >] FDS-$-H#023-01
ORIGINAL ID ----- >1{ FDSSHO2301
LAB SAMPLE ID --~>| 27355.10
ID FROM REPORT --> | FDSSH02301
SAMPLE DAYE ----- > | 10/17/96
DATE EXTRACTED -->| 10/22/96
DATE AMALYZED --=>| 10/24/96
MATRIX --====~=r= >| Soil
ONITS -----=----- >| M6/KG
CAS # [Parameter 27339 VAL
7439-97-6 [Mercury (Hg) 0.07
7429-90-5 [ALuminum (AL) 2820.
74639-92-1 |Lead (Pb) 29.5
T440-36-0 lAntimony (Sb) 0.33 U
7439-95-4 |Magnesium (Mg) 499,
7440-38-2 |Arsenic ¢As) 1.8
7782-49-2 {Selenium (Se) 0.33 U
7440-39-3 [Barium (Ba) 13.1
7440-41-7 Beryllium (Be) 0.23 U
7440-43-9 [Cadmium (Cd) 0,19 J
7440-70-2 [Calcium (Ca) 13100.
7440-47+3 [Chromium (Cr) 9.3
7440-48-4 [Cobalt (Co) 1.3 d
7440-50-8 |Copper (Cu) 10.6 u
7439-89-6|1ron (Fe) 4860.
7439-96-5 Manganese (Mn) 29.6
7440-02-0 |Nickel (Ni) 4.2 J
7440-09-7 [Potassium (K) 240 J
T440-22-4 1Silver (Ag) 0.21 u
7460-23-5 ISodium (Na) 164. U
7440-28-0 |Thallium (TL) 0.47 U
7440-31-5 [Tin (Sn) 2. u
7440-62-2 [vanadium (V) 10.6
7440-66-6 |Zinc {(Zn) 66.8

*** VYalidation Complete **%*




DATALCP3 CHARLESTON CT0O-0144 FUEL DISTRIBUTION Page: 3
01/06/00 LETTER REPORT Time: 08:25
AREA 15
SWRLL-PEST SAMPLE 18 ~~--~-= >{ FD5-5-H023-01
OR1GINAL ID ----- >{ FDSSHD2301
LAB SANPLE ID --->| FDSSH02301
I3 FROM REPORT -->| FDSSHOZ301
SAMPLE DAYE ----- > | 10/17/96
DATE EXTRACTED -->| 18720/96
DATE ARALYZED --->| 10/28/96
MATRIX =====re=-- >| soil
UNITS -<-s-mmnms > | UB/KG
CAS #|Parameter 27339 VAL
319-84-6 |al pha-BHC 1.4 U
319-85-7 lbeta-BHC 1.4 u
319-86-8 |[delta-BHC 1.4 u
58-89-9 gamma-BEC (Lindane) 1.4 u
76-44-8 |Heptachlor 5.3 J
309-00-2 |Aldrin 1.4 113
1024-57-3 Heptachlor epoxide 1.4 u
959-98-8Endosut fan 1 1.4 u
60-57-1 [Dieldrin 2.8 u
72-55-9 4,4 -pDE 2.8 U
72-20-8 |[Endrin 20.
33213-65-9 [Endosul fan It 2.B u
72-54-8 |4,4-DOD 28 U
1031-07-8 {Endosut fan sut fate 2.8 u
50-29-3 |4,4'-DDT 1. u
72-43-5 Methoxychlor 14. U
53494-70-5 [Endrin ketone 2.8 U
7421-93-4 [Endrin aldehyde 2.8 u
5103-71-9 |alpha-Chlordane 1.4 u
5103+ 74-2:[gamma-Ch Lordane 3.4
8001-35-2 |Toxaphene 92. u
12674-11-21Aroclor- 1016 37. e
11104-28-2 |Aroclor-1221 37. u
11141-16~5 |Arocior-1232 37. U
53469-21-9 |Aroclor-1242 37. u
12672-29-6 |Aroclor-1248 37. u
11097-69-1 (Aroclor- 1254 74 u
11096-82-5 (Aroclor-1260 170, u

*** Validation Complete **x*




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 4
01706700 LETTER REPORT Time: 08:25
AREA 15
SUB4L6-SVOA SAMPLE ID ------- > | FBS~§-H023-01
ORIGINAL D ----- > FDSSHOZ301
LAB SAWPLE ID --->| 27355.10
ID FROM REPORT --»| FDSSHO2301
SAMPLE DATE ----- >{ 10/17/96
DATE EXTRACTED -->{ 10/20/96
DATE ANALYZED --->{ 11/01/96
MATRIX -----=~--= >| Soil
UNITS ~----o-m > | ue/xa
CAS # |Parameter 27339 VAL
108-95-2 |Phenol 1800. U
111-b44-4 |bis(2-Chloroethyl ether 1800. u
$5-57-8 |2-Chlorophencl 1800. U
541-73-1|1,3-Dichlorcbenzene 1800. u
106-46-7 {1,4-Dichlorobenzene 1800. U
100-51-6 [Benzyl alcohol 1800. u
95-50-1[1,2-Dichlorobenzene 1800. u
95-48-7 [2-Methylphenol {o-Cresol) 1800. u
108-60-1 |2,2'-oxybis(1-Chloropropane) 1800. u
106-44-5 |4-Methylphenol (p-Cresol} 1800. u
621-64-7 |N-Nitroso-di-n-propylamine 1800. u
67-72 1-1Hexach Loroethane 1800. u
98-95-3 |Nitrobenzene 1800. u
78-59-1% jisophorone 1800. u
88-75-5 |2-Nitrophenol 1800, U
105-67-9 ]2, 4-Dimethylphenal 1800, U
65-85-0 |Benzoic acid 8900. u
111-91-1 lbis(2-Chloroethoxy)methane 1800. u
120-83-2 |2,4-Dichlorophenol 1800. u
T20-82-1[1,2,4-Trichlorobenzene 1800. u
91-20-3 [Naphthalene 1700. J
106-47-8 [4-Chloroaniline 1800. u
87-68-3 [Hexach lorobutadiene 1800. U
59~50-7 [4-Chloro-3-methylphenol 1800, u
91 57-6 [2-Methylnaphthalene 4800.
-47-4 |Hexachlorocyelopentadiene 1800. u
88 06-212,4,6-Trichlorophenol 1800. U
95-95-4 |2,4,5-Trichlorophenol 8900. u
91-58-7 |2-Chloronaphthalene 1800. u
88-74-4 [2-Nitroaniline 8900. ]
131-11-3 |Dimethyl phthalate 1800. U
208-96-8 |Acenaphthylene 1800. U
606-20-2 |2,6-Dinitrotoluene 1800, U
99-09-2 {3-Nitroaniline 8%00. u
83-32-9 jAcenaphthene 1800. U
51-28-5|2,4-Dinitrophencl 8900. u

**% Validation Complete **+*




DATALCP3 CHARLESTON CT0O-0144 FUEL DISTRIBUTION Page: 5
01/06/00 LETTER REPORT Time: 08:25
AREA 15
SUB46-SVOA SAMPLE D ------- > | FpS-S-H023-01
ORIGINAL D ----- > | FDSSHO2301
LAB SANPLE ID --->| 27355.10
ID FROM REPORT -->] FDSSH02301
SAMPLE DATE ----- >] 10/17/96
DATE EXTRACTED -->| 10/20/96
DATE ANALYZED --->| 11/01/96
MATRIX -----+--=~ >| soil
UNITS =--smmemnen > | UG/KG
CAS #/|Parameter 27339 VAL
100-02-7 |4-Nitrophenol 8900. U
132-64-9 IDibenzofuran 1800. u
121-14-2 [2,4-Dinitroteluene 1800. u
B4-66-2 Diethylphthalate 1800. y
7005-72-3 [4-Chlorophenylphenylether 1800. u
B6-73-7 [Flucrene 1900.
100-01-6 |4-Nitroaniline 8900. u
534-52-1 |2-Methyl -4 ,6-Dinitrophenol 8900, u
86-30-6 [N-Ni trosodiphenylamine 1800. u
101-55-3 |4-Bromophenyl -phenylether 1800. u
118-74-1 |Hexachlorobenzene 1800. u
87-84+-5 iPentachlorophenol 8900. u
85-01-8 [Phenanthrene 1900.
120-12-7 {Anthracene 1800. u
B4-74-2 IDi-n-butylphthalate 1800. u
206-44-0 [Fluoranthene 1800. u
129-00-0 Pyrene 590. J
85-68-7 jButylbenzylphthalate 1800, y
91-94-1(3,3'-Dichlorobenzidine 3700. U
546-5%-3 |[Benzo{a)Yanthracene 1800, u
218-01-9 [Chrysene 240. J
117-81-7 lbis(2-Ethylhexyl )phthalate (BEHWP) 1800. u
117-84-0 |Di-n-octyl phthalate 1800. u
205-99-2 [Benzo(b) Fluoranthene 1800, u
207-08-9 |Benzo(k ) fluoranthene 1800. U
50-32-8 [Benzola)pyrene 1800. v]
193-39-5 lIndeno(1,2,3-cdypyrene 1800. u
53-70-3 [Dibenz(a,h)anthracene 1800. u
191-24-2 |Benzo(g, h, i )perylene 1800. U

*** Validation Complete ***




DATALCP3 CHARLESTON CT0O-0144 FUEL DISTRIBUTION Page: 6
01/06/00 LETTER REPORT Time: 08:25
AREA 15
SWBLE&-VOA SAMPLE ID ------- > | FD§~S-HB23-01
ORIGINAL 1D ----- > | FDSSHO2301
LAB SAMPLE ID --->| 27355.10
1D FROM REPORT --»| FDSSHO2301
SAMPLE DATE ----- > W07/17/96
DATE ANALYZED --->| 10/22/96
MATRIX ~----n---< >} Soil
UNITS ----------= > | UG/KG
CAS # |Parameter 27339 VAL
74-87-3 |[Chloromethane 56. u
74-83-9 |Bromomethane 56. u
75-01-4 |vinyl chloride 56. u
75-00-3 {Ehloroethane 56. u
75-09-2 [Methylene chloride 28. u
67-64~1 [Acetone 56. u
75-15-0 [Carbon disulfide 28. u
75-35-4.{1,1-Dichloroethene 28. u
75-34-3|1,1-Dichloroethane 85. J
540-59-0:1,2-Dichloroethene (total) 28. u
67-66-3 |Chioroform 28. u
1Q7-06-211,2-Dichloroethane 28. y
78-93-3 [2-Butanone (MEK) 86. U
71-55:6 11,1, 1-Trich(oroethane 48. J
56-23-5 [Carbon tetrachloride 28. u
75-27+4 |Bromodich loromethane 28. u
78-87-51,2-Dichloropropane 28. u
10061-01-5 [cis-1,3-Dichloropropene - 28. u
79-01-8|Trichloroethene 28. u
124~48-1 [Dibromoch | oromethane 28. u
79-00-511,1,2-Trichloroethane 28. u
71-43-2 [Benzene 28. u
10061-02-6 |trans-1,3-Dichloropropene 28. u
75-25-2 |Bromoform 28. u
108-10-1 |4-Methyl-2-Pentancne (MEBK) 56. u
591-78-6 |2-Hexanone 56. uJd
127-18-4 (Tetrachtoroethene 13. J
79-34-5 (1,1,2,2-Tetrachlaroethane 28. udJ
108-88-3 (Toluene 22. J
108-90-7 [Chlorobenzene 28. UJ
100-41-4 |Ethylbenzene 130. J
100-42-5 |Styrene 28. uJ
1330-20-7 Mylene (Total) 1800. J
108-05-4 |Vinyl acetate 56. ud
110-75-8 |2-Chloroethyl vinyl ether 56. UR

*** Yaljdation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 7
01706700 LETTER REPORT Time: 08:25
ARFA 15
TPH-DROD SAMPLE 1D ~----~~ >| FDS~$-H023-01

ORIGINAL ID -----»| FDSSHOZ301
LAB SANPLE ID --->| 27355.10
ID FROM REPORT --> | FDSSHO2301
SAMPLE DATE ----- > | 10/17/96
DATE EXTRACTED -->| 10/24/96
DATE ANALYZED ---»>| 11/04/96
MATRIX ====v=m=ec »| Soil
UNITS -=r~—--====- >t MG/KG
CAS # |Parameter 27339 VAL
68334-30-5 Diesel 55.6 U
8008-20-6 [Kerosene 55.6 u
9999000-35-1 |JP-4 C6-Cl4 55.6 u
999000 48-6 \NAPHTHA C6-C12 55.6 u
68553-00-4 |[Fuel oit no. 6 55.6 U

*** Yalidation Complete **x*




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 8
01706700 LETTER REPORT Time: 0B8:25
AREA 15

TPH-GRO SAMPLE ID -----~-- > | FDS-S-H023-01
ORIGINAL ID ----- > [ FDSSHO2301
LAB SAMPLE ID --->| FDS5R02301
ID FROM REPORT --»| FDSSH02309
SAMPLE DATE ----- >| 10/17/96
DATE ANALYZED --->| 10/22/96
MATRIX --------=~ >! Soil
UNITS -------~~~- > | UG/KG
CAS # [Parameter 27339 VAL
86290-81-5 |Gasoline 501. J

**x* Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 1
01705700 LETTER REPORT Time: 17:44
AREA 15

CYANIDE SAMPLE ID ------- >{ FDS-S-H023-02
ORIGINAL ID ----~ »{ FDSSHO2302
LAB SAMPLE ID --->{ 40518.01
ID FROM REPORT --»>i FDSSHDZ2302
SAMPLE DATE ----- »1-09/30/99
DATE EXTRACTED -~>| 10/07/9%
DATE ANALYZED --->{ 10/0B/99
MATRIX ----=-== ~e»{ Soil
UNITS ------=-->~ > MG/KG
CAS # |[Parameter 40518 VAL
57-12-5 [Cyanide (CN) 0.17

*** Validation Complete **=*




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 2
01705700 LETTER REPORT Time: 17:44
AREA 15
SW-META SAMPLE ID ~---~-- »| FDS-5-H023-02
ORIGINAL ID ----->| FDSSHOZ2302
LAB SAMPLE 1D --->| 40518.01
ID FROM REPORT -->| FDSSHO2302
SAMPLE DATE ----->| 09/30/99
DATE EXTRACTED --> 10/06/99
DATE ANALYZED --->| 18/07/99
MATRIX ----- =nm==3| Sofl
UNITS -----esmmas » | MG/KG
CAS #iParameter 40518 VAL
7439-97-6 (Mercury (Hg) 0.05
7640-38-2 jArsenic (As) 2.4
7440-39-3 [Barium (Ba) 3.3
7640-43-9 |Cadmium (Cd) 8.03 U
7440-47-3 IChromium (Cr) 13.5
7439+92~1 |Lead (Pb) 7.9
7782-49-2 |Selenium (Se) 0.51 B
7640-22-4 |Silver CAg) 8.4 y
7440-36-0 |Antimony (Sb) 0.31 NU
7440-41-7 |Beryllium (8e) 0.31 B
7440-70-2 |Calcium (Ca) 1220.
7640-48-4 |[Cobalt {Co) 1.5 B
7440-50-8 |Copper (Cu} 2.4
7439-8%-&|Iran (Fe) 10500,
7439-95-4 |Magnesium (Mg} 646.
7439-96-5 [Manganese {Mn) 34.3 N
7440-02-0 [Nickel (Ni) 2.9 B
7440-09-7 JPotassium (K) 321.
7440-23-5 |Sodium {Na) 249. B
7440-28-0 [Thallium (TL) 0.4 u
7440-62-2 [Vanadium (V) 16.1
7640-66-6 f2inc (Zn) 14.8
7440-31-5 [Tin (Sn} 4.9 B
7429-90-5 |Aluminum CAL) $950.
*kk

Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 3
01/05/00 LETTER REPORT Time: 17:44
AREA 15
SW~SVOA SAMPLE ID ------- > | FDS~-S-H023-02
ORIGINAL ID ----- > | FossH02302
LAB SAMPLE ID --->] 40518.07
1D FROM REPORT -->| FDSSH02302
SAMPLE DATE ----- > 09/30/99
DATE EXTRACTED -->| 18/11/99
DATE ANALYZED --->| 10/12/99
MATRIX --~-----~- > | Soil
WNITS ~---------- > | ue/xe
CAS #iParameter 40518 VAL
108-95-2 |Phenol 380. u
111-44-4 |bis(2-Chioroethyl Yether 386G. U
95-57-8 [2-Chlorophenol 380. U
541-73-1 [1,3-Dichlorobenzene 380. u
106-46-7 |1,4-Dichlorobenzene 380. U
100-51-6 [Benzyl atcohel 380. 7]
95-50-1|1,2-Dichlorobenzene 380. u
95-48-7 [2-Methylphenol (o-Cresol) 380. u
108-60-1 (2,2'-oxybis{1-Chloropropane} 380. u
106-44-5 [4-Methylphenol (p-Cresol) 380. u
621-64-7 [N-Nitroso-di-n-propylamine 380. u
&7-72-1 Hexachloroethane 380, u
98-95-3 [Nitrobenzene 380. U
78-59-1 }1saphorone 380. u
88-75-5 [2-Nitrophenol 380. u
105-67-9 |2 ,4-Dimethylphenol 380, U
65-85-0 |Benzoic acid 380. u
111-91-1 |bis(2-Chloroethoxymethane 380. u
120-83-2 |2,4-Dichlorophenol 380. u
120-82-111,2,4-Trichlorobenzene 380. U
91-20-3 |Naphthalene 25. JB
106-47-8 j4-Chloroanitine 380. U
87-68-3 |Hexachlorobutadiene 380. U
59-50-7 [4~Chloro-3-methylphenol 380. u
91-57-6 [2-Methylnaphthalene 380. u
77-47-4 [Hexachlorocyclopentadiene 380. U
88-06-2 (2,4,6-Trichlorophenol 380. u
95-95-4 (2,4,5-Trichlorophenol 950. u
91-58-7 |2-Chloronaphthalene 380. u
88-74-4 [2-Nitroaniline 950. u
131-11-3 |Dimethyl phthalate 380. u
208-96-8 lAcenaphthylene 380. U
99-09-2 [3-Nitroaniline 950. u
83-32-9 [Acenaphthene 380. u
51-28-512,4-Dinitrophenol 950. u
100-02-7 |4-Nitrophenol 950. u

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 4
01/05/00 LETTER REPORT Time: 17:44
AREA 15
SU-SVOA SAMPLE 1D ~---~~- >| FDS-5-HO23-02
ORIGINAL 1D ----- > [ FDSSHO2302
LAB SAMPLE ID --->| 40518.01
ID FROM REPORT -->| FDSSHU2302
SAMPLE DAYE ----- > | 09/30/9%
DATE EXTRACTED -->| 10/11/99
DATE ANMALYZED --->1 10/12/99
MATRIX --~~>-es-- > | Soil
UNITS =-ssmmmonn- > | UG/XG
CAS #|Parameter 40518 VAL
132-64-9 Dibenzofuran 380. u
121-14-212,4-Dini trotoluene 380. W
606-20-2 |2,6-Dinitrotoluene 380. u
B4+66-2 [Diethylphthalate 380. U
7005-72-3 |4-Chlarophenylphenylether 380. u
86-73-7 |Fluorene 380. u
100-01-6 |[4-Nitroaniline g50. u
534-52-1 |2-Methyl -4 ,6-Dini trophenol 950. u
86-30-6 IN-Nitrosodiphenylamine 380. u
101-55-3 [4-Bromophenyl - phenylether 380. u
118-74-1 [Hexachlorobenzene 380. u
87-86-5 [Pentachlorophensl 950. U
85-01-8 [Phenanthrene 380. u
120-12-7 {Anthracene 380. u
84-74-2 Di-n-butyiphthalate 380. u
206-44-0 [Fluoranthene 380. u
129-00-0 |Pyrene 380. u
85-68-7 [Butylbenzylphthalate 380. U
91-94-1(3,3*-Dichlorobenzidine 380. U
56-55-3 [Benzo(a)anthracene 380. U
117-81-7 |bis(2-Ethylhexyl }phthalate (BEHP) 130. JB
218-01-9 |Chrysene 380. u
117-84-0 [Di-n-octyl phthalate 380. u
205-99-2 [Benzo{b) fluoranthene 380. U
207-08-9 Benzo{k) f luoranthene 380. U
50-32-8 |Benzola)pyrene 380. u
193-39-5 |Indeno(1,2,3-cd)pyrene 380. u
53-70-3 [Dibenz(a,h}anthracene 380. 1]
191-24-2 |Benzo(g,h, i yperylene 380, u

*** Validation Complete **%*




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 5

01/05/00 LETTER REPORT Time: 17:44
AREA 15
SW-VOA SAMPLE ID ~------ > Fp5-§-HB23-02
ORIGINAL ID ----- > | FDSSHO2302
LAB SAMPLE ID --->] 40518.01
ID FROM REPORY -->{ FDSSHU2302
SAMPLE DATE ----- > { 09/30/99
DATE ANALYZED --->] 10/08/99
MATRIX ~=----ewwue >{ Soil
UNITS ---m=-mooe- > | UG/KE
CAS # [Parameter 40518 - - VAL
71-43-2 |Benzene 2. J
100-41-4 |Ethylbenzene 7. u
108-88-3 |Toluene 7. u
1330-20-7 Aylene (Total) . u
74-87-3 IChloromethane 7. u
74.-83-9 [Bromomethane 7. U
75-01-4 [Vinyl chloride 7. U
75-00-3 [Chloroethane 7. ¢]
75-09-2 |[Methylene chloride 2. J
67-64-1 lAcetone ] 7. v]
75-15-0 {Carbon disulfide 7. y
75-35-4 {1, 1-Dichloroethene R ¢ U
75-34-31,1-Dichloroethane 7. U
540-59-0 {1, 2-Dichlaroethenhe (totsal) 7. u
67-66-3 |Chloroform 7. u
07-06-2 {1,2-Dichloroethane 7. u
78-93-3 {2-Butanone (MEK) 7. u
71-55-6{1,1,1-Trichloroethane 7. u
56-23-5 |Carbon tetrachloride 7. U
108-05-4 [Vinyl acetate 7. u
75-27-4 [Bromodichloromethane 7. U
78-87-5 [1,2-Dichloropropane 7. u
10061-01-5 [cis-1,3-Dichloropropene 7. u
79-01-6 {Trichloroethene 7. u
124-48-1 [Dibromochloromethane 7. U
79-00-5{1,1,2-Trichlorcethane 7. u
10061-02-6 jtrans-1,3-Dichloropropene 7. u
75-25-2 {Bromoform 7. U
108-10-1 {4-Methyl -2-Pentanone (MIBK) 7. U
591-78-6 [2- Hexanone 7. u
127-18-4 |Tetrachloroethene 7. U
79-34-511,1,2,2-Tetrachloroethane 7. u
108-%0-7 |Chlorobenzene 7. H
100-42-5 |Styrene 7. U
110-75-8 [2-Chleroethyl vinyl ether 7. u

**+ Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 4
01/05/00 LETTER REPORT Time: 17:464
AREA 15
SWB4G-PEST SAMPLE ID ~---~~-=- > | FD5-5-HD23-02
ORIGINAL 1D ~---- > | FDSSHOZ2302
LAB SAMPLE ID --->| 40518.01
ID FROM REPORT -->| FDSSHO2302
SAMPLE DAYE ----- > | 09/30/99
DATE EXTRACTED -->| 10/03/99
DATE ANALYZED --->| 10/05/99
MATRIX ---------- >| Soil
UNITS =-==esmmnns > | uG/KG
CAS # |Parameter 40518 VAL
12674-11-2 |Aroclor-1016 39. u
11104-28-2 |Aroclor-1221 39. u
11141-16-5 |Aroclor-1232 39. u
53459-21-9 |Aroclor-1242 39. u
12672-29-6 |Aroclor-1248 39. u
11097-69-1 |Aroclor- 1254 39. u
11096-82-5 |Aroclor-1260 53.
319-84-6 [alpha-BHC 1.% u
319-85-7 |beta-BHC 1.5 u
319-86-8 ldel ta-BHC 1.5 U
58-89-% |[gamma-BHC (Lindane) 1.5 u
76-44-8 |Heptachlor 1.5 V]
309-00-2 [Aldrin 1.5 u
1024-57-3 [Heptachlor epoxide 2.8 p
959-98-8 [Endosulfan I 1.5 U
&0-57-1 |Dieldrin 3. u
72-55-9 14,4'-DDE 12.
72-20-8 [Endrin 3. u
33213-65-9 |[Endosul fan 11 3. U
72-564-8 4,4 -DDD 3. u
1031-07-8 fEndosul fan sulfate 3. U
50-29-3 14,47 -DDT 3. u
7421-93-4 [Endrin aldehyde 3. V]
72-43-5 [Methoxychlor 15. u
5103-71-9 |lalpha-Chlordane 1.5 u
5103-74-2 |gamma-Chlordane 3.2 P
8001-35-2 [Toxaphene 99. v
53494-70-5 [Endrin ketone 3. u

*** Validation Complete **=*
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October 1, 1999

Commanding Officer

ATTN: Mr. Gabriel L. Magwood, Code 1849
Naval Facilities Engineering Command
Southern Division

2155 Eagle Drive

P.O. Box 190010

North Charleston, South Carolina 29419-9010

RE: Fuel Distribution System, Areas 2, 3, 4, 5, and 6, Charleston Naval Complex, South
Carolina (SCDHEC No. 01181)

Dear Mr. Magwood:

This tinal letter report supplements the Fuel Distribution System (FDS) Contamination Assessment
Report (CAR) dated September 10, 1998. This letter report incorporates the results of follow-on
investigative activities performed in accordance with recommendations in the CAR, and to address
any SCDHEC comments concerning these areas.

In accordance with the Statement of Work, two copies of this report are attached. Twao copies are
also being sent to Paul Bristol of the South Carolina Department of Health and Environmental
Control.

Should you have any questions or concerns regarding this submittal, please contact me.
Sincerely,

ENSAFE INC.

Craig R. Smith

Attachment

cC: T. Haverkost, EnSafe - Charleston
0144 File

Charleston » Cincinnati » Dallas » Jackson, TN « Koin » Knoxville » Lancaster « Memphis ¢ Nashville » Norfolk » Paducah » Pensacola * Raleigh



Areas 2, 3, 4, 5, and 6, Fuel Distribution System
Charleston Naval Complex
October 1999

Areas 2, 3,4, 5,and 6
(SCDHEC No. 01181)

Background

The combined Areas 2, 3, 4, 5, and 6 of the Fuel Distribution System (FDS) are associated with
Phase I soil samples FDSSC01101 through FDSSC01401, and FDSSCO01601. As reported in the
FDS Contamination Assessment Report (CAR), these samples exhibited total petroleum
hydrocarbons-gasoline range organics ranging from 61.8 micrograms per kilogram (ug/kg) at
FDSSC01101 to 124,000 ng/kg at FDSSC01301. These Phase I soil results prompted subsequent
Phase 11 soil and groundwater sampling at the combined areas. Phase Il soil sampling revealed
chemicals of concern (COCs) for the soil. Benzene was detected at 100 ug/kg at sample
FDSSC01201 which exceeded the risk-based screening level (RBSL) of 5 ug/kg. Total
naphthalenes of 159,000 ng/kg and 5,490 .g/kg at FDSSC01201 and FDSSC01301, respectively,
exceeded the RBSL of 210 ug/kg. To determine if groundwater has been adversely impacted by
these petroleum COCs, 14 shallow groundwater monitoring wells were installed and sampled in
the combined areas during Phase II. Data from nearby well 638001 were also incorporated into
the investigation. The Phase Il groundwater investigation revealed the RBSL for total polycyclic
aromatic hydrocarbons (PAHs) was exceeded at well FDS06B during both the first and second
sampling events, while the RBSL for 2-methylnaphthalene was exceeded at this well during the
first event (CAR, EnSafe 1998). Figure 1 depicts the Areas 2, 3, 4, 5, and 6 sample locations.

Follow-on Activities

The FDS CAR recommended and South Carolina Department of Health and Environmental
Control (SCDHEC) concurred that removal/remediation of the soil at FDSSC012 was necessary
to mitigate the threat of benzene and naphthalene leaching to groundwater at this location. To fill
a potential data gap at Areas 2, 3, 4, 5, and 6, the FDS CAR also recommended installation of a

monitoring well downgradient of FDSSC012 to determine if these COCs were leaching to
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Areas 2, 3, 4, 5, and 6, Fuel Distribution System
Charleston Naval Complex
October 1999

groundwater. Monitoring well FDS02D was installed downgradient from FDSSCO012 in February,
1999, and all area wells were resampled for RBSL parameters in March 1999. Figure 1 depicts
the combined Areas 2, 3, 4, 5, and 6 sample locations, including the location of the new well.
Attachment A contains the monitoring well construction diagram and well development record for
the new well, FDS02D. The FDS CAR contains the boring logs and development records for the

previously installed wells in the combined area.

Results

Figure 2 presents the shallow groundwater piezometric surface at Areas 2, 3, 4, 5, and 6 as
measured in March 1999 at low-tide. Groundwater flow is generally to the southwest near
FDSO05B and the south southwest near FDS02D, which is similar to the low-tide flow direction
shown in the CAR (EnSafe 1998). This flow regime places the new well directly downgradient

from the area of contaminated soil.

Analytes detected in shallow groundwater at Areas 2, 3, 4, 5, and 6 during the post-CAR sampling
are summarized in Table 1. These most recent results revealed no detections of volatile organic
compounds (VOCs). The only semivolatile organic compounds (SVOCs) detected were
benzo(k)fluoranthene at 0.9 micrograms per liter («g/L) and benzo(b){luoranthene at 0.9 ng/L,
detected in well FDSO6C. Both concentrations were below their individual RBSLs of 10 ng/L.
These concentrations contributed to a total PAH concentration of 1.80 ug/L, at FDS06C. Four
inorganics were also present at concentrations below their respective RBSLs. Attachment B
contains the analytical data from the post-CAR sampling. The FDS CAR contains the analytical

data from all previous sampling at the combined areas.

Conclusions and Recommendations
As reported in the CAR, the benzene concentration detected in Phase I soil sample FDSSC01201
was 100 ug/kg, which exceeds the RBSL of 5 ug/kg. The concentration of total naphthalenes at
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Areas 2, 3, 4, 5, and 6, Fuel Distribution System
Charleston Naval Complex
October 1999

Table 1
Analytes Detected in Shallow Groundwater
Post-CAR Sampling, Areas 2, 3, 4, §, and 6
Fuel Distribution System

RBSL
Parameters Location Sample Results (ug/L) Exceeds RBSL

Organics (ug/L}

Total PATTs _ B CUEDSOC 18 s b No
Benzo(b)fluoranthene FDS06C 0.9 10 Ne

_ Bewoforambens | UUUUL FDSOSC ot oG9 o No

Inorganics (ng/L)

cArsenic (As) o e e e EDSEAC DB L 5.0 “ N
FDSOIB: - 18 : No-:
PDSO3C = v s 34 S IR
FDS05A R B SRR ... Ne
FDSOGA: ORI i 1 ] RAEE RS . No -
s FDS0AC SRR P S A S Ne

Barium (Ba) FDS02A 140 2,000 No
FDS02B 46.2 No
FDSs02C 252 No
FDS02D 849 No
FDSO3A 28.5 No
FDS0G3B 274 No
FDS03C 223 No
FDSO04A 12.1 No
FDS04B 25.7 No
FDS04C 14.9 No
FDS05A 43.5 No
FDS05B 39.7 No
FDS06A 15.4 No
FDS06B 28.9 No
FDS06C 31 No

Chromium (€ L FDSGRIA L4 100 L No
: : : EDSO2B D81 T . No.
FDS02E. . o 1099 ;.0 No

FDSOA: ©in0.81 E . o No
FDSMB: Cga L No
FDSMMC 0.83 : : No-

EDS054 TS S No

FDS05B - RN A 7 No

) . FDSO&A. U T “No
...... “FDSOBB - - 1.5 S S Na

O LUEDSSC L s6 B o No

Lead (Pb) FDS06A 1.8 15 No
FDS06C 2 No

Notes:
wug/l, = Micrograms per liter
RBSLs from the South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC, January 5, 1998).
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Areas 2, 3, 4, 5, and 6, Fuel Distribution System
Charleston Naval Complex
October 1999

FDSSC01201 (159,000 wg/kg) and FDSSCO01301 (5,490 ug/kg) also exceeded the
RBSL (210 ng/kg). Because these samples were collected below the water table at depths
between 4.3 and 6.8 feet, they are effectively samples of the aquifer matrix and therefore Site
Specific Target Levels would not be applicable. The concentrations at FDSSC01201 also exceed
their respective soil-to-groundwater soil screening levels (SSL [DAF=20]) of 30 ..g/kg (benzene)
and 84,000 wug/kg (naphthalene), (from the Soil Screening Guidance: Technical Background
Document [USEPA 1996)), suggesting a potential for migration of these constituents from soil
to groundwater. However, groundwater analytical data from downgradient wells FDS02C and
FDS02D confirms leaching is not occurring at FDSSC01201. In addition, groundwater analytical
data from monitoring wells FDSO6C and FDS0O5A confirms no leaching of naphthalene from
FDSSCO01301. Because the soil at locations FDSSC012 and FDSSCO013 do not appear to be
causing a groundwater problem, intrinsic remediation is recommended for the impacted soil at the
combined Areas 2, 3, 4, 5, and 6. To support this recommendation, monitoring of groundwater
is proposed. Monitoring wells FDS02A and FDSO02D, located directly downgradient of
FDSSCO012 and FDS05A and FDS06C located near FDSSCO013 should be monitored quarterly for
a period of one year. These samples should be analyzed for RBSL VOCs and SVOCs to ensure

that constituents detected in soil are not migrating to groundwater.

The groundwater results presented in the CAR show a significant decrease in total PAH
concentrations at well FDS06B from 104 ug/L to 27 xg/L. The post-CAR groundwater results
show these concentrations have decreased to below the reporting limits. This trend illustrates that
intrinsic remediation of groundwater constituents is occurring. The groundwater monitoring
program recommended to document intrinsic remediation of soil constituents should be sufficient
to also demonstrate that concentrations in groundwater are decreasing by natura! attenuation. In
addition, groundwater is not currently used at Charleston Naval Complex (CNC) as a source of
potable or process water; a basewide potable water system provides drinking and process water

to buildings at CNC. This system is to remain in operation under the current base reuse plan. In



Areas 2, 3, 4, 5, and 6, Fuel Distribution System
Charleston Naval Complex
October 1999

addition, the shallow aquifer for this investigation contains significant concentrations of naturally
occurring chlorides and elevated total dissolved solids, which makes this water-bearing unit a

questionable potable water source.
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ENSAFE

Monitoring Well NBCGFDSQ02D

Project: Fuel Oistribution System — Naval Base Charleston

Coordnates: 37105480 F, 2327 6.8 N

Locatiore Chardeston, SC

Surface Elevation: 7.3 feet ms!

Started at 0830 on 2-02-99

TOC Elevation: 7.08 feet msl

Completed at 1040 on 2-02-99

Depth to Groundwater; 542 feet TOC Measured: (66

Driing Methodt 4.25™ ID {8.0" 0D} HGA with spit spoon

Groundwater Elevation: 3/3/09 feet ms!

Dring Company: Allance (SC Cert. #88G)

Total Depthe. 29 feet

Geologist: P. Bayky

Wel Screery 29 to 2.3 feet

o | . ~|al., H WELL DIAGRAM
B |12 |2|8lE)24 =
L |SulEul & &S] 2| 3 GEOLOGIC DESCRIPTION £
BE JEEgE &l <) @) 2 2 g
B 06| EH & | Bl = | & & o
Surface conditions: Asphalt.
O 6.3
g g.% Sand: brown; vf/f w/ trace med.; trace silt;
S damp; soft. 5.6 HEE
e ArE 1 H T ;
| ::.:':;. SM \ C:ay;‘dk. aray-brown; trace vf sand; firm; —}'—-é :,:_ ®
I plastic. » € 3 g
\Sand: dk. gray-brown; vi/f w/ trace med.; silty; / = [F=f S
85 : fai i 33 &=z 2
T \| some damp, soft clay, faint chemical odor. /‘ 54 o=
|||I oL \ / e L
5 :, i, Silt: dk. gray-black: clayey: soft; plastic; moist: & =
\ B84.2', pebbly. ’ /--2 a {iof:
65 frmr — 13 N I
(] oL Silt: as above. . g z
1 ML Silt: olive—brown; clayey; trace vf sand; ’ 2 g
/ cL calcareous; soft; plastic; damp; Mar! fill; f/crs g ;
100 7, sand lenses at 7.4°, 7.8, § 7.9". 7 - - 0B
o © ' 2 =F x
'6‘_? ol SW Sand: gray: f/ers; trace f/crs PO4 sheli frags: 2 =| W
- <\, loose; wet, Va = =
10 45 27 =
/ ML Silt: olive~brown; ¢clayey; w/ vf sand; firm: moist
] / CL to wet; marl fill
=% -'f; 38
- O SW _\ Sand: gray. f/crs w/ trace f/crs PO4 shell frags; L-49 =i
wet, [- =
75 " Th S_E . —49 _JL ¥
) P~
(At} oM | Sand: gray; vi/f w/ trace med. some silt; trace 5 H ES
50 oL | black PO, grains: trace shell frags: soft: soupy: —
wet.
] 8
Silt: dk. gray: some vf sand; soft; wel. {;
[y
15 ¢
20
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ENSAFE

CHARLESTON NAVAL COMPLEX
WELL DEVELOPMENT STATUS REPORT
ZONE G FDS

WELL DEVELOPMENT SUMMARY
Well :NBCG\FDS02D
Summary Log of well development progress.

Readings are final readings for each visit.
Volume data are cumulative from start of development.

DATE VOLUME pH Turb Cond Temp Sal
Gallons NTU mS/cm Celsius | %
2-24-99 15 6.81 5995 16.9 19.1
2-24-99 | 25 6.93 -106 19.1 21.3
2-24-99 | 35 6.95 ~-10 19.8 20.8
2-24-99 t 40 6.94 -10 20.2 21.8
2-24-99 | 45 6.93 =10 19.8 21.5
2-24-99 | 50 6.93 -10 20.0 21.4
2-24-99 | 55 6.93 -10 20.0 21.3

Well Development Completed on: 2-24-99

COMMENTS :



Attachment B
Analytical Data



DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 16
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6
SHBA6-VOA SAMPLE: D 5 -mmms >{ FDS-G-WO2A-03 FDS=G-W02B-03 FDS-G-W02C-03 FDS-G-W02D-01 FDS~G-W03A-03 FDS-G-W03B-03

SN OREGINAL 1D ----- FDSGWO2A0% FOSGWOZB03 - FDSGWOZC03: FDSGWO2D0Y FDSGWO3A03 + FDSGWO3R03
" LAB- SAMPLE ‘1D -+<>) 37602.06" 37631.01 37602.D7 37602.04- -37631.02 | 37602.03
ID. FROM REPORT --> | FDSGWOZAU3 | FDSGWO2B03 - FDSGWD2C03 FDSGWOZD01 . FDSGWO3A03 ‘| :FDSGWO3B03
SAMPLE ‘DAYE ~---- > | 03/03/99 . 03706799 |-e3/03/99 03703/99. [ 03/04799 }:03/03/99
DAYE ANALYZED --->| 03/08799 0370879¢ 03708799 - 03/08/99. 03/08/%99 03705789
BATRIX wonemsesns > Water:: Water Water 1:Water Water: Water.
INITS = =msacmmmm e UG 0e - fpussL {-UG/E | uBAL RRERIR 11 c7 TR 2} UG/L
CAS ‘# |Parameter .. i 37602 VAL | 37631 . owAL | 37602 oyl | 37602 vay | 37631 VAL '} 37802 VAL
71-43-2 |[Benzene 5. u 5. v 5. u 5. u 5. U 5. U
110044124 [Ethylbenzene 5.0 4. T | - PSR | 5. ..U - TR 5. u
108-88-3 [Toluene 5. u 5. v 5. u 5. u 5. U 5. ]
1330-20-7 luylene (Total): - TR B U 5oy 5. t 5y 5. u

*** VYalidation Complete **=*
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DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page:
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6
SMB46-VOA SAMPLE ID = =-r< > | FDS-G-WO3C-03 FDS-G-WO4A-03: . FDS-G-WO4B+03 FDS-G-W04C-03 FDS-G-WOSA-03 FDS-G-WO58<03

RN - ORIGTMAL [D . ~-==-> | FDSGWOBC03- FOSGWO4A05 - FDSGHOKBOS .. FDSAWA4L03 FUSGWOSA03 FDSGWOSBO03
" LAB ‘SAMPLE 1D ~-->| 37602.02 "37602.08: 0 3760209 37602.10 3763108 | 376p2.05
10 EROM-REPORT  ~-> [ FDSGWI3C03 - FDSGWO4A0Z: FDSGWO4BO3 FDSGWO4C03 | FDSGWO5A0% | FossuosE03
SAMPLE DATE -----> | 03703/99 03703799 - |-03703799 03703799 103704799 [-03/03799
DATE: ANALYZED- -~-> |- 03/05/99 03/08/99 03708799 - 03708799 - 03708799 03705799
MBATRIX: =-=-r=—-oe > Water Water. Water - Water Watetr Water
UNITS ~=mmwnsmms =¥ LUG/L -MG/L CFUGAL EERPRRTER 17/ M UG/l - e ‘
CAS #lparameter . 37602 wAL | 37602 VAL | 37602 CoovaL | 37602 VAL | 37631 AL | 37602 . VAL
71-43-2 |Benzene 5. u 5. u 5. u 5. 1] 5 U 5. U
o 500+41 74 JEthylbenzene 0 AT T -SRI T B T PRTRR B TR 5.l 5 U 5. u
108-88-3 |Toluene . 5. u 5. u 5. v 5. v 5 u 5. u
1330-20-7 [Kylene (Total) S u 5. u 5. Y- P u: b i Seu

*** Validation Complete **¥




Page: 18

DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6
SWB46-VOA SAMPLE 1D ------- >{ FD5-G-WO6A-03 FDS-G-W06H-03 FDS-5-W06C-03
ok ORTGINAL 1D ----= » | FOSGWOBAT3 FOSOWOGENS | FOSGHOSCO3. -
LAB SAMPLE 1D ---»{ 37631.04 - |- 3763105 -37631.08
+ - 'ID 'FROM- REPORT -=»> |- FDSGWOGAD3 1 FDSGUO&B03: - - FU'SGHO6CO3
o SAMPLE -DRYE, ~~--=3{ 03/04/99 | 03704799 - 037064799
" DATE -ANALYZED ---> {: 03/08/99 03708799 03708799 -
BATRIK = «=rmmens > | Water Hater- Water: .-
, UNITS --nrommmss > UG/L - ueZL R T SR
cgs #1Paraméterﬁ'7fiv 37631 VAL | 37631 - VAL 537631v VAL
71-43-2 [Benzene 5. u 5. u 5. u
-100-41-4 [Ethylbenzene B 5. gl DR TSRt
108-88-3 |Toluene 5. ] 5. 1] 5. U
1530-20-7 [Xyleéne (Total). S5 u N | Sl
|

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 1
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, b, AND 6

SU~SVOA SAMPLE ID ------- » | FDS-G-WORA-03 FDS-G-W0ZB-03 FD5-G-W02C-03 FD$-G-WO2D-01 FDS-B-WO3SA-03 FDS-G-W03B~03
ERTER ORIGINAL 1D ----- > | FDSGWOZ2A03 FDSGROZRO03 FDSGWOZL03 FDSGWO2007 “EDSGWO3A03 FOSGWO3803
LAB SAMPLE 1D --~>| 37602.06 | 3763101 - - 37602.07 3760204 S 30631.02 |- 3760203
ID FROM: REPORT. ~-> | FDSGWOZ2AB3 | FOSEW02803 - - FDSGWORACO%: - FRSGWR2DG1 | FDSGHOBADS |- FOSGWO3BO3 - -
“SAMPLE: DATE ----- » [ 0303799 | 03706799 0303499 03/03/99 | 03404799 403703799
DATE EXTRACTED. -=>. 03705799 03706799 : 03/05/99: 103405799 03706799 03/05799:
DATE ANALYZED ~-=->] 03711799 03/10/99 03/11/99 2103411799 2 03£10/99 03711799
S NATREX w2 -m = ==»| Water: ~Water - Water : e Water | Water - o Water
UNITS ==-o==mmm-- > UG/l |- Ve/L : UG/ o UG/L oF FUG/E
CAS #|Parameter ~l3renz VAL | 37631 . CUYAL | 37602 VAL | 37602 VAL | 37631 CVAL|BFeORs VAL
108-95-2 |Phenol 10. U 10. u 10. u 10. u 10. u 10. u
13144 -4 [bis(2-ChloroethylYether AR U 0. AR 18, Ui 0. L G i PR |
95-57-8 |2-Chlorophenol 10. u 10. U 10. u 10. u 10. u 10. u
561-73=1 [1,3-Di chlorobénzene ALl 0. 0.7 U 10, U B SRR [ RN |
106-46-7 |1,4-Dichlorobenzene 10. u 10. u 10. u 10. u 10. U 10. u
100+51-6 |Benzyl  alcohal 10. u. 10 U’ ARG S 1 IROREAN Y i 0. U AL g
95-50-1|1,2-Dichtorobenzene 10. u 10. u 10. u 10. u 10. U 10. u
95-48-7 [2-Methylphenol (o-Cresal) " AR g 107y 10,0 U 0. U 0. v 0.4
108-80-1|2,2" -oxybis(1-Chloropropane) 10. u 10. u 10. U 0. U 10. U 10. u
106-44-5 J4-Methylphenol (p-Cresol)’ 100 S0, i 10777y 105 10: ([N 0Lk
621-64-7 IN-Nitroso-di-n-propylamine 10. u 10. u 10. u 10. u 10. U 10. u
- T=72-3 |HexachLocsethane S [ 100y 100 C 0L U 0. U FA e Y
98-95-3 |Nitrobenzene 0. U 0. U 0. U 0. U 0. v .U
78-59-1-|1sopherone A Wy “10. U it o [T 10. B ERSORS {t PR i
88-75-5 [2-Nitrophenal 10. u 10. u 10. u 10, u 10. v 10. u
- 105-67-9 |2, 4-Dimethylphenol 10, U 1o, u 10, U 0.0 0. v B 1« TRRRER 1
65-85-0 [Benzoic acid 0.9 ¢ 5. U 25. u 0.6 0.6 4 25. u
111-91-1:[bis{ 2<Thioroathoxyymethane {15 u Tl 10, i 10z [ 10, u W U
120-83-2 |2,4-Dichlorophenol 10. u 10. u 10. u 10. U 10. U 10. u
120-82-111,2,4-Trichiorabenzene 10. u 10, u 10 U 0. U 10. U A0 U
91-20-3 |Naphthalene 10. U 10. U 10. u 10. U 10. 1] 10. u
106-47-8 {4-Chloroaniline 10. u. 10.. 1] 10. u 10 U 10. 1] 10 Ty
87-68-3 |Hexachlorcbutadiene 10. u 10. U 10. U 10. U 10. u 10. u
59-50-7 4-Chloro:3-methyiphenol 10, U 10. u 10, . W 10. 1| 1., u A U
91-57-6 |2-Methylnaphthalene 10. u 10. u 10. u 10. u 10. u 10. u
- Fl-4&7-k Hexachlarocyclopentadiene 106... U 8. u 10. u 10. U 10. 4 10+ U
88-06-2 |2,4,6-Trichlorophenol 10, u 10. u 10. u 10. u 10. u 10. u
95-95-412,4,5-Trichlerophenol 25. U 25, u 25. U 25, u 25. u 25. U
91-58-7 |2-Chloronaphthalene 10. u 10. u 10. u 10. u 10. u 10. u
BB-74-4 [2-Nitroaniline 25: u 25. u 25. u 25. u 25. u 25. 1]
131-11-3 |Dimethyl phthalate 10. u 10. u 10. u 10. u 10. u 10. u
208-96-8 [Acenaphthylene 10. u 10. u 10. U 10. u 10. u 10. u
99-09-2 |3-Nitroaniline 5. V] 25. u 25. u 25. u 25. u 25. u
83-32-9 |[Acenaphthene 10. u 10. u 10. b} 10. U 2. J 10. u
51-28-5 (2,4-Dinitrophenol 25. u 25. U 25. u 25. U 25. u 25. U
108-02-7 |4-Nitrophenol 25. u 25. U 25. U 25. 43 25. u 25. u

**% Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION page: 2
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, b, AND 6
SW-SVOA - - SAMPLE 1D ----~-~ > | ‘FBS=G-WO2A-03 FDS=6-WO2B-03 FDS-G-H02C-03 FDS-G-W02D-01 - FDS-G-WO3A-03 _FDS-G-W03B-03

S ORIGINAL D -----»| FOSGWOZAO3 FDSGWOZB03 FDSGWO2003 FDSGHOZDO FOSGWO3A03 | FDSGWO3ZBO3
LAB SAMPLE 1D -=->| 37602.06 3763100 37402.07 37602 .04 Lo 3768102 2 1:37602.03
ID FROM REPORT ~=> { FDSGWO2A03 { ‘FDSGWOZBOY . - FDSGNO2C03 FDSGW02D01 “:)- FDSGWO3A03 “FDSGN03B03
SAMPLE DATE ----- » 1 03/03799 03/04/99 | 03703799 037063/99 0370&199 03703799
OATE EXTRACTED -->[03/05/99 03/06/9% 63705/%9 03705799 03/06/99 03705799
OATE ANALYZED ---> | 03/11/99 03/10799 03/11/99 " 03/11/99 03/10/99 03/11/99
RATRIX - -« mom-=> [-Hater: Water .. 1 Water v Water e Mater |- Water
UNITS =~--=~mso2m> | URAL - UG/L UG/L : uG/L UG/ UG/

CAS # [Parameter 37602 CVAL | 37631 VAL | 37602 VAL 737602 VAL |-37631 - VAL 37602 VAL
132-64-9 [Dibenzofuran 10. u 10. u 10. u 10. U 10. u 10. u
125214-2 |2, 4-Dinitratotuens 1 g 0. 10, A W 10, u 10, 000
606-20-2 12,6-Dinitrotoluene 10. u 10. u 10. u 10. u 10. U 10. U
84-66-2 0iethylphthalate 10, u 18 U 10. Y 10. U 0. U S [ 1 U
7005-72-3 (4- Chlorophenylphenylether 10. U 10. u 10. u 10. u 10. u 10. u
‘86-T3-7 |Fluorens 305U A0 u Wi 10. U L Jo e T o u
100-01-6 |4- Nltroanylme 25. u 25. u 25. u - 25, U 25. U 25. u
534:52-1 |2-Methyl <4, 6-Dinitrophenol 25 Y 5.0 25, Bi 28 g 250 25,y
86-30-6 |N-Nitrosodiphenylamine 10. U 10. v 10, U 10. v 10. v 10. U
101553 4-8romophenyl - phenylethse 10, U 10, u: 10, U 10: u 1. u 16: u
118-74-1 [Hexachlorobenzene 10. U 10. u 10. 1] 10. U 0. U 10. v
87-86-5 |Pentactlorophencl 25 (PR 25001 5. 25 A 5. by - AR |

85-01-8 |[Phenanthrene 10. u 10. U 10. u 10. U 0.6 J 10. U
120-12-7 jAnthracene 10: u 19:. - u 10. B¢ 10. y.: 10. u 10 U
84-74-2 [Di-n-butylphthalate 0. U 10. u 10. u 10. u 10. v 10. u
206-44-0-{F Luaranthene 10. U 0. g 0.4 0. g 10, g 210 u
129-00-0 [Pyrene 10. U 10. U 10. u 10. u 10. u 10. U
ss-&a-‘?{autytbenzvtphthalate 46 ] 10 1] 10, ] 0, s 10, - v 10505 g
91-94-1(3,3'-Dichlorobenzidine 10. U 10. U 10. u 10. u 14. u 10. u
56-55-3 |Benzota)anthracene 10. u 109. v 10. u 10. U 10. u 10 1k
117-81-7 |bis(2-Ethylhexyl )phthalate (BEHP) 3. J 10. u 1. J 1. J 10. u 10. u
218-01-9 |Chrysene - A, U 10. U 10. u 10 u- 10. u 0. U
117-84-0 [Di-n-octyl phthalate 10. u 10. u 10. u 10, U 10. U 10. u
205-99-2 jBenzo( k) fluoranthene 10. u 10. u 10. u 10. g 10, U 10. u
207-08-9 |Benzo(k) fluoranthene 10. u 10. u 10. u 10. U 106. u 10. u
50-32-8 |Benzota)pyrene 10. v 10, v 10. U 10. u 10. v 10. Y
193-39-5 |Indero(1,2,3-cd)pyrene 10. U 10. u 10. u 10. U 10. u 10. u
53-70-3 jpibenz(a, hyanthracene 19. u 10. u 10. Y 10. u 10. ¥} 10. g
191-24-2 [Benzo(g,h, i)perylene 10. u 10. u 10. U 10. u 10. u 10. u
s

*** Validation Complete ***
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DATALCP3 CHARLESTON CTC-0144 FUEL DISTRIBUTION Page:
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6

SUW-SVOA SAWPLE IR ----~~~~ FDS-G-WG3C~03 FDS-G=WO&A-03 FOS-G-W04B=-03 FOS-G-W04G-03 FDS-6-WO5A-0% FDS-G-WO5B-03%
ORIGINAL 1D | :FDSGWO3CO3 FOSGWOSRN3 FOSGHOABD3 FOSGEWO4CO3 FDSGWOS5A03 FDSGWO5803
LAB SAMPLE 10 --~>|:37602.02 - 37602.08° 37602.09 3760210 37631,03 37602.05
1D FROM REPORT. -=> | FDSGWO3C03 | FDSGWO4AQ3 FOSGWO4B03 FDSGWO4CO3 FRSGROSA03 FOSGWO5B03
SAMPLE DATE 03/03/92 | 03/03/99 03703799 03/03/99 03/04/9¢ |. 03/03/99
DATE EXTRACTED -~-> | 03705799 03705/99 03/05/99 03/05/99 03/06/99 Q3/05/9%9
DATE ANALYZED: -=->103/11499 03/11799 03711799 0373199 03/10/99 03411/99
MATRIX - ~==r~-m===s | Water: Water Water Water - Water 1 Water
UNITS ==mpeo—smsids WG/L UGSL HGsL ue/l UG/ uss
CAS ‘#|Parameter 37602 VAL - |- 37402 VAL | 37602 VAL | 37602 VAL | 37631 o VAL | 37602 VAL
108-95-2 {Phenol _ 10. u 10. u 10. u 10. U 10. u 10. 1]
134644 |bis(2-Chloroethyldether 10. u 10,0l 10. g 10. u 10, U 0. u
95-57-8 [2-Chlorophenol 10. u 10. u 10. u 10. u 10. u 10. u
541-73-111,3-Dichlorobénzene 10 v] 10. U 10 i} 10, U 18.° {5} 10. u
~ 106-46-7 |1,4-Dichlorobenzene 10. U 10. u 10. u 10. u 10. u 10. u
400~51-6 {Benzyl alcohal 10. U 10, -y 18. i 10- 4 10. ] 10. u
95-50-1|1,2-Dichlorobenzene 10. u 10.. U 10. u 10. u 10. u 10. u
: 95-4857'2~Nethylphenol (o-Cresol ) 18, u- Wy 10 1 X 10. u: 1w 10. ]
108-60-112,2'-oxybis(1-Chloropropane) 10. u 10. u 10, u 10. u 10. u 10. u
106-44-5 Q-Methylphenol {p-Cresol) 10, U 10. g 10: (¢ 18 u 10. ) 184 1
621-64-T |N-Nitroso-di-n-propylamine 10. U 10. u 10. U 10. u 10. u 10. U
&7-72~1:|Hexachloroethane 16 u 10, U 10. &' 10 ) 10 u 16. Su
98-95-3 [Nitrobenzene 10. u 10. u 10. u 10. u 10. u 10. U
78-59-1 jIsaphorone 10, u 10° ] 10. u 10. \] 10. U 10. u
88-75-5 |2-Nitrophenol 10. U 10. u 10. U 10. U 10. u 10. u
105-467-912;, 4-Dimethylphenol 10: u 10 u 10. u 10. U 10. u 16. it
65-85-0 jBenzoic acid _ 0.5 J 0.6 J 25. u 25. u 0.8 J 25. U
111-91-1 [bis(2+Chl oroéthoxy yme thane “10. u 10, 10 u: R {1 A U 10. U 10: U
120-83-2 |2,4-Dichlorophenol 10. ] 10. U 10. U 0. u 10. V] 10, U
120-82-1 1,2, 4-Trichlorcbenzene 10. u 10, u 10. u 10. 1; 10. u 10. u
91-20-3 [Naphthalene 10. U 10. u 10. u 10. U 10. u 10. u
106-47-8 J4-Chloroaniline 10. u 10, - U 10. 113 10, u: 10. u 10. 1]
87-68-3 [Hexachlorcbutadiene 10. u 10. u 10. u 10. u 10. u 10. u
59-50-7 {&-Chtoro-3-methylphencl 10. u 10. u 10. u 10. u 10. u 10. u
91-57-6 |2-Methylnaphthalene 10. u 10. u 10. u 10. U 10. u 10. u
77-47-4 |Kexachlorocyclopentadiene 10. It] 10, u 10. u 9. U 10. y 9. u
88-06-2 12,4 ,6-Trichlorophensl 10. U 10. u 10. u 10. U 10. U 10. u
95-95-4 12,4 ,5-Trichlarophenol 25. | 25 u 25. u 25. u 25. u 25. 1]
91-58-7 [2-Chloronaphthalene 10. U 10. u 10. u 10. u 10. u 10. u
BB-74-4|2-Nitroaniline 25. u 25. u 25. u 25. u 25. u 25. 1]
131-11-3 |pimethyl phthalate 10. u 10. U 10. U 10. u 10. U 10. U
208-96-8 |Acenaphthiylene 10. u f0. U 10. u 10. u 10. u 10. u
$99-09-2 [3-Nitroaniline 25. U 25. u 25. u 25. u 25. U 25. u
83-32-9 Acenaphthene 10. U 10. U 10, u 19, t 2. J 10. [t
51-28-5 |2,4-Dinitrophenol 25. u 25. U 2. U 25. u 25. U 25. u
100-02-7 |4-Nitrophenol 25. u 25. u 25. u 25. 4 25. u 25. u

*** Validation Complete ***




4

DATALCP3 CHARIL.ESTON CTO-0144 FUEL DISTRIBUTION Page:
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6

SU-SVOA SAMPLE ID -----e- » | FDS~G-WO3C-03 FDS-G-WO4A-03 FDS-6-W04B-03 | FB$-G- HU4C 03 FRS-G-WOSA-03 FDS-G-WO5B-03
: L ORIGINAL 1D --=<-> FDSGWO3COZ FOSGWOLANS FDSGWO4BD3: FDSGHO4CO3: : FDSGWO5SA03 ) FDSGRWOSB03
LA SAMPLE ID. -~=>|-37602.02 -37602.08- 37602.09 _ 3760210 | 3763103 -] 37602.05
1D FROM REP(RT ==> 1 FDSGWO3CO3 - FDSGWO4ADS | FDSEHO4BOZ . - FDSGWO4CO3 | FDSGWOSA03 - - | -FDSGWE5B03
. 'SKMPLE DATE --->= > 03703799 03708799 -03/03/99: . .. 03703799 03/04/99" { p3/03799 - -
DATE ‘EXTRACIED -->| 03705799 03705799 03705799 - a3,05/9% 03/06/99 03705799
“DATE AMALYZED --~>1{-03/11/99 03711799 1. 03/11/99.5.. 03711799 03/10/99 03711799
R - N -] L - JoWater i + Water: Water .0 Water L Water
UG/ 1 ue/L e UG/ UG/L uG/L AR 7 4R
CAS ‘# [Parametier 37602 VAL UBTH02 0 AL | 3T60R e VAL | 3760 WAL |- 37631 VAL B PE02 VAL
132-64-9 [pibenzofuran 10. u 10. U 10. u 10. U 10. U 10. u
121714522, 6-Dinitrotoluene AT U wess AL w0 g 10,0l 104 oY
606-20-2 |2,6-Dinitrotoluene 10, u 1C. u 10, U 10. Uy 10. u 10. u
84-66-2 piethylphthalate. AR U Wiy 5 IR | AL 10y T FEPRRREE [ B
7005-72-3 |4- Chlorophenylphenylether 10, u 10. u 10. u 10. u 10. u 10. u
. 86-73-7 {Fluorene . . 10: U A0 U A0 u 0.0 - SR S Gz U
100-01-5 [4- Nn:roamlme 25, v 25. U 25. U 5. u 2. U 25. .U
5§34-52-112:Methyl -4, 6-Dini trophenol S RTEIRNE | P SESERRE | I Ry PR | 2 U A5c 25
86-30-6 |N-Nitrosodiphenylamine 10. u o, u o, U 10. ] 10. U 10. u
101+55-3 [4-Bromophenyl -phenylether 1077 00 SR | H ] R VD 0.0 10, U 210, v
118-74-1 |Hexachlorabenzene ~ 10, u 10. u 10. u 10. U 10. u 10. u
87-86+5 jPéntachlorophenct R ORI B0 U . THELNESED | SO BT P {1 254 y: S PR |
85-01-8 |Phenanthrene 0. u 10. U 10, u 10. ] 4. 4 10. u
120.-'12#7+Anthr:ace'né B [ FERREREEN () 1t B 1 O || ERDUREER | 10. 35 0674 10 U
_ 84-74-2 |Di-n-butylphthalate 10, u 10. u 10. u 10. u 10. u 10, u
206-44~0{FLuoranthene - 0. 10, u -0, u. 0. U 100 A0 u-
129-00-0 |Pyrene 10. u 10. u 10. u 10, u 10. v 10. U
85-68-7 [Butyibenzytphthalate - <30, U 16 U 000 R, {1 Ui 10U 10, U
91-94-1(3,3!-Dichlorobenzidine 10. u 10. U 10. U 10. u 10. U 10. U
£6-55-3|Benzola)anthracens 10. L 10. u 18. BY 10+ U T ML u - 10 u
117-81-7 |bis(2- Ethylhexyl)phthalate (BEHP) 10. u 1. J 9. 4 0.9 10. u 0.5 J
218-01+9 {Chrysene - 10, U 10 u 0.7 U 10. . 100 0 Y 10.° u
117-84-0[pi-n-octyl phthalate 10. u 10. U 10. u 10, u 6. U 10. u
205-99-2 [Benzothyfluoraithene 1. U 10. u 10, U 10, il -10. u 10, U
207-08-9 |Benzo(k)f luoranthene 10. u 10. u 10. U 10. u 10. u 0. U
50-32-8Benzolaipyrene - 10. ] 10. i} 10. u 10. U 10, ] 10, U
193-39-5 |Indeno(1,2,3-cd)pyrene 10. u 10. u 10. u 10. v 10. U 10. u
53-70-3 [Dibenz(a; kyanthracene 10. u 10, U 10. u S 10. u- 10. u 104 1]
191-24-2 [Benzo(g,h, i )perylene 10. u 10. u 10. u 10. U 10. u 10. u

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page:
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6
SM-SVOA SAMPLE ID ~--=wex > | FDS~G-WO6A-03 FDS-G-W068~03 FDS-G-HOISQ-U3
- ORIGINAL 1D ----- > | FOSGWOSA0S. | FOSGWOSHD3 FDSGWOSCO3
LAB SANPLE ID. --~»] 37631:04 137631.05 - 37631.06
1D FROM REPORT --> 1 FOSGWOSA03 FDSGWOSBO3: FRSGRD6CO3
- SAMPLE DATE =-~~->| 03/04/9¢ 03/04/99 03/06499
DATE: EXTRACTED -->1037/04/9% 03706/9% 03/067/99
- DATE ANRLYZED == =>1 03/10/99 03710799 03710799
VU MATRIX = m e e b a e Mater Water:
INITS =r=ramrioas > [ UGLL NN 748 o UG/

CAS #{Parameter 37631 VAL 1. 37631 VAL - | 37631 VAL
108-95-2 [Phenol S 10. u 10. u 2. u
111464-% [big(2: ChloroathylYether: 10 u WU B R
95-57-8 [2-Chlorophenol 10. u 10. U 12. ]
541-73-1[1,3-dichlorobenzene 10: y 10, 7} 12: Y
106-46-7 i1, 4-Dichlorobenzene 0. W 10. u 12. u
100-51~6 |Benzyl -akéohal:: 1050 Y 10. U 12, gt
95-50-1|1,2-Dichlorabenzene 10. u 10, u 12. u
95-48-7-[2-Methylphensl (o-Cresol) A0, u 1000 U 2. T
108-60-1 [2,2'-oxybis(1-Chloropropane) 10. u 10. u 12. U
106-44~5 [4-Methylphenol  (p-Cresotl) 10, g 10: u 12: U
521-64-7 |N-Nitroso-di-n-propylamine 10. u 10. 1] 12. u
&7-72-1 IHexachloroethane : 10: U 0.0 V2. B
98-95-3 |Nitrobenzene 10. u 0. u 12. u
78-59-1|Isophorone 10. u 0. u 12. 7]
88-75-5 |2-Nitrophenol 10. 1] 10. u 12. u
105-47-9 [2,4-Dimethy{ phenol 10, u 10. i¢] 2. u-
55-85-0 |Benzoic acid 25. u 0.6 J 3. J
1119121 1bis(2- Chloroathoxymethane 104 u Y0 U 1200 ol
120-83-2 [2,4-Dichlorophencl 10. U 10. u 12. u
120-82-1}1,2,4-Trichlorabenzene 10. 4] 10. u 12. ¥
91-20-3 [Naphthalene 0. u 10. U 12. u
106~-47-8 [4=Ehloroani Line 10 U 10. u 12; u
87-68-3 |Hexachlorobutadiene 10. u 10. u 12. U

59-50-7 j&-Chloro-3-methylphenot 10, u 10. U 12. U
91-57-6 [2-Methylnaphthalene 10. u 10. U 12. u
77-47-4 [Hexachlorocyclopentadiens 0.0 Y 10. ] 12. u
B8-06-2 |2,4,6-Trichlorophenol 10. U 10. U 12. u
95-95:% 12,4 ,5-Trichlorophenol 25. U 25. ] 31, u
91-58-7 |2-Chloronaphthalene 10. u 10. u 12. u
BB-74-% |2-Nitroanil ine 25, u 25. u 31, u
131-11-3 [Dimethyl phthalate 10. u 10. u 12. u
208-96-8 |[Acenaphthylene 10. u 10. U 12. u
99-09-2'3-Nitroaniline 25. u 25. U 31. u
83-32-9 | Acenaphithene 10, u 10. 12. u
51-28-5 |2,4-Dinitrophenol 25. u 25. u 31. u
100-02-7 {4-Nitrephenol 25. U 25. u 3. u

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 6
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6
SW-SVOA SAMPLE [D -----<% > | FDS7G-WO6A-03 FDS-G:WO6B-03 FDS-G-W06C-03
ORIGINAL ID ~---<»{ FOSGWOSAD3 FOSGWO6B03 FDSCWOACO3
- LAB SAMPLE 1D - =-~:>|. 3763%1.04 ] 37631.05 - 37631.08
= 1D /FROM REPORT .~-> [ FDSGWOSADS - FOSGWOGBOS. - FOSGHOSCO3
< SKMPLE DATE ---~=>».| Q3/04/99. | 03704/99 |-03/04/99:.
‘DATE EXTRACYED -=->| (3706799 03/06/99. -03/06499
DATE - ANALYZED —~->|.:03/10/99 93/10799 1-03710799:-.
- MATRIX - -=====m-==>| Water Water i [Water::
: UNITS =-=cmmsn sEugp R (Y, EE gL
*cas #|parameter: 37631 . VAL [37631 0 vaL | 37631 AL
132-64-9 Dibenzofuran 10. u 1. J 12. u
CU21-14+2:2 4-<Dinitrotaliusne 20 u 10.¢ 2 .U LT R
606-20-2 |2,6-Dinitrotoluene - 10, u 10. u 12. u
84:66-2 [Disthylphthatate _ 10, 4. R 1 BRI CAR Y
7005-72-3 |4-Chlorophenylphenylether 10. u 0. U 12. u
C 867737 |Fluorene SRR 10. - U R F| A2
100-01-6 |4-Nitroaniline 25. u 5. U -1 u
534-52-112-Nethyl-4,%6-Dinitrophenol o U, 5. ¥} SRR | FOCRRERRS T E
86-30-6 |N-Nitrosodiphenylamine 10. u 10. u 12. u
= 101-55+3 14-Bromophenyl -pheny lether 10. Y 10, U 12: gV
118-74-1 [Hexachlorobenzene 10. u 10. u 12. u
87-86-5 |Pentachlorophencl 25, u 2B - 5 1 SRS
85-01-8 |Phenanthrene 10. v 10. u R PR
- 120412-7 [anthracene. 50 a 10, u AR e O
84-74-2 |Di-n-butylphthalate 10. U 10. u 12. 1]
206-44-0FLuoranthene 10. u eI u s Y PO S
129-00-0 [Pyrene 10. u 10. u 0.6
B85-68-7 [Butylbenzytphthatate - 0 U 10; u SRR P SRR |
91-94-1|3,3'-Dichlorobenzidine 10. u 10. U 12. u
56-55-3 |Benzo(a)anthracene 10 g A0, - u 2. u
117-81-7 |bis(2-Ethylhexyl)phthalate (BEHP) 10. u 10. u 12. u
218-01-9 [chrysene - - : 19. u 19 u 12: u
117-84-0 |Di-n-octyl phthalate 10. u 10. u 12. u
205-99-2 |Benzo(byfluoranthene 10. u 19 U 0.9
207-08-9 |Benzo(k) f luoranthene 10. u 10. u 12. u
50-32-8 {Benzola)pyrens 10+ [¥] hi<R 3 . u
193-39-5 |Indeno(1,2,3-cd)pyrene 10. U 10. U 12. U
53-70-3 |Dibenz(a, hyanthracene 10, u 10, ¥ 12. Y
191-24-2 |Benzo(g,h,i)perylene 10. u 10. u 12. U

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 7
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6

SUB46-META SAMPLE D --=--== >|- EDS-G-W02A- 03 FOS-G-WO2B-03 FDS~G-W02C-03 FDS-G-WO2D-01 FDS-G-WO3A-03 FDS-G-W03B-03
ORIGINAL [0 ---==- » | FOSGWOZA03 FDSGWOZRO3 FDSEW02C03 FOSGWO2001 | FDSGWO3A03 |- FDsGWo3B03
" LAB SAMPLE 1D.-+->|-37602,06 37631.01 37602.07 3750204 37631.02 | 37602.03
-1 FROM REPORT =->1. FDSGWO2A03 .| -FDSGW02803 - FDSGWOZCO3 FDSGWO2001 FDSGWO3AD3 |- FDS6W03803
.. SAMPLE -DAYE ‘=<-++<» [ 03703799 | 03706199 -03703/99 .. 03703799 03704759 - 03703799
DATE "EXTRACYED - ~-> | 03709/99 03709799 103709799 10309499 03/09/99 03/09/99
DATE ‘ARALYZED --=> |: 03710799 03710199 03710799 03710759 0310799 7103710799
© MATRIX =-=-==n--v3| Water. ] Water:© F Water: Hater: . Water . ol Water
L == 1 UG/L g Elto Ue/L: e/L UL | gL
CAS # Parameter | aeor AL faTest VAL 37602 VAL | 37602 . VAL | 376310 wab | 37602 v
 7439-97-6 [Mercury (Hg) 0.1 U 0.1 u 0.1 u 0.1 u 0.1 v 0.1 U
T 7440-38-2 Arsenic  (AS) - RN 3 d 2.9 Y - S-SR 3 ARy 1514 SRR - 3.5
7440-39-3 |Barium (Ba) 140, 46.2 25.2 84,9 _ 28.5 27.4
T P640243-9 [Cadnium { Cd) G 95 SO 2 0:3 U ERE + 1 SRR TR R 1 15k SRR CO3 0.3 U
7460-47-3 [chromium (Cr) 1.4 0.81 0.99 0.7 U 0.7 v 0.7 U
- TL39:92-1{tead (Ph) 1.5 0 1.5 U S BN 12550 | 8- SRR 1.5 U
7782-49-2 [Selenium (Se) 3.1 U 31 U 3.1 U 3.b U 3.1 v 31 U
T440-22-4 1SF Lver (Ag). S AR 14 U 1.4 R (R 1O L AR 14 0

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 8
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6

SWB46-META SAMPLE D =-==2s= > | FOS-6-WO3C-03- FDS-G-W04A-03 FD5=6-W04B-03 FOS-6-U04L-03 FDS-G-WO5A-03 FDS-G-W058-03
. ORTGINAL 1D ---==>| FOSGWO3CO3 -FDSGWO5A03 ‘| FDSGWO4RO3. _FDSGMO4LO3: FDSGHOSAGS | EDSGWD5BO3. . .
LAB SAMPLE 10 -=->| 37602.02 }-37602.08 3760209 3ran2. 10 | 37631.03 - 1:37602.05: .
ID FROM-REPORT -=> | FDSGWO3C03 | FDSGND4ACS _FUSGHO4BO3 . FDSGWO4CO3 - | FDSGWOSADS | FOSEWO5BO3
. SAMPLE DATE =----»[.03/03/99 | 03403799 {:03/03/99 03703799 - 03704799 .. 1 03703799
‘DATE 'EXTRACTED -=>[ 03/09/9% 03/09/99 103709799 103409799 03709199 Q37097599
DATE “ANALYZED ===3:(. .03/ 10799 +.03/10/99 05710499 - 03/10/99 - - 03710/99 o 03710/99.
- MATRIR - - m=mmom mamil Yatar. o) Water “Water: : Water-.: Water.. oo oo} Water
‘ SRS e {ue/L uesLs ug/L e L UGAL
CAS # pgﬁamepﬂ;:‘ 37602 R VAL | 37602 . VAL 376d2"ﬁ1; VAL | 37631 :ff vv4L’:'3?&G2v AL
. T439-97-6 [Mercury (Hg) 0.1 U 0.1 u 0.1 U 0.1 U 0.1 U 0.1 u
U T640-38+2 (Arsenic (ASY R T SEREN -1 R VR S 2.9 A SE-Fo N LB 280
7440-39-3 [Barium (Ba) 223 4 2.1 4 25.7 4.9 4 43.5 9.7
- TE40-439 [Cadmium. (Cd) B2 . SOR V 0.3 U s QL F e U RS 1 X U REE | S ST A 0.3 U
7440-47-3 |Chromium (Cr) 0.7 U 0.81 0.8 0.83 J 1.5 0.87
T439-92-1 {Lead (Pb):. Bk D% RN ¢ 15 U 1.5 U 1.5 .0 A e 1.5 L
7782-49-2 [Selenium (Se) 3 u 3.4 u 37 U 3.1 u 31 U 3.1 .U
7640-22-4 |Silver (Ag) G RS | 1.6 oA I PRI RSO 7 SR AL 1400

*** Validation Complete ***




DATALCP3 CHARLESTON CT0-0144 FUEL DISTRIBUTION Page: 9
10701799 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6

SHBAS-META SAMPLE 1D <=omeas > | FDS-G-WO6A-03 FDS-G-WO06B-03 FDS~G-WOC-03

ORIGIMAL 1D -<--= » { FDSGWO6A03  FOSGHOGB03 FDSGHOSCO3
LAB SAMPLE 1D -=->] 37631.04 | 37631.05 37631.06
1D FROM. REPORT . <=> | FDSGWOGA03 1. FOSGWOAB0O3 FDSGWOAC03
SAMPLE DATE '---- »| 03704799 U3/04759 | 93/64£99
DATE: EXTRACYED  ~~>}-03/09/99 0309759 03/09/99
DATE ANALYZED . --=>:| 03710799 03110799 03/10/99
MATRIN - =-mmmssas > | Water Water ‘Water

_ UNITS womsmaimnzs > UG/ UGt uerL.

CAS # [Parameter 37631 vaL | 37831 vaL | 37631 VAL
7439-97-6 [Mercury (Hg) 0.1 7} 0.1 y] 0.1 u
TH50-38-2 |Arsenic (As) N J 2.9 (V) 24.3
7440-39-3 |Barium (Ba) 15.4 J 28.9 31.
7440-43-9 |Cadmium (Cd) 0.3 u 0.3 u 0.3 U
7440-47-3 |chromium (Cr) 111 1.5 J 5.6 J
7439-92-1.[Lead (Pb) 1.8 1.5 w 2i &
7782-49-2 [Selenium (Se) S 34 u 3.1 U 3.1 u
7440-22-& {8 tver (Ag) - G B AR ¢ Yobeo U BT SRE

*** Validation Complete ***
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ENSAFE INC. ENVIRONMENTAL AND MANAGEMENT CONSULTANTS

201 North Paiafox Street, Suite 200 » Pensacoia, FL 32501 e Telephone 850-434-2230  Facsimile 850-434-2288 » www.enscfe.com

October 4, 1999

Commanding Officer

ATTN: Mr. Gabriel L. Magwood, Code 1849
Naval Facilities Engineering Command
Southern Division

2155 Eagle Drive

P.O. Box 190010

North Charleston, South Carolina 29419-9010

RE: Fuel Distribution System, Area 7, Charleston Naval Complex, South Carolina
(SCDHEC No. 01182)

Dear Mr. Magwood:

This final letter report supplements the Fuel Distribution System (FDS) Contamination Assessment
Report (CAR) dated September 10, 1998. This letter report incorporates the results of follow-on
investigative activities performed in accordance with recommendations in the CAR, and to address
any SCDHEC comments concerning Area 7.

In accordance with the Statement of Work, two copies of this report are attached. Two copies are
also being sent to Paul Bristol of the South Carolina Department of Health and Environmental
Control.

Should you have any questions or concerns regarding this submittal, please contact me.
Sincerely,

ENSAFE INC.

Craig R. Smith

Attachment

ce: T. Haverkost, EnSafe - Charleston
0144 File

Charleston » Cincinnati » Dallas » Jackson, TN » Kéln « Knoxville » Lancaster » Memphis = Nashville  Norfolk » Paducah * Pensacola » Raleigh



Area 7, Fuel Distribution System
Charleston Naval Complex
October 1999

Area 7
(SCDHEC No. 01182)

Background

Area7 of the Fuel Distribution System (FDS) is associated with Phase I soil sample FDSSC03001,
which exhibited total petroleum hydrocarbons-diesel range organics of 102 milligrams per
kilogram (mg/kg), which prompted Phase II soil and groundwater sampling within Area 7.
Phase II revealed no soil contamination attributable to the FDS. The arsenic concentration
detected in soil at FDSS03001 exceeded its USEPA generic soil screening level (SSL). However,
arsenic detections in Area 7 groundwater samples were all below the groundwater risk-based
screening level (RBSL) and Zone G shallow groundwater background concentrations for arsenic.
No free-phase petroleum product was observed in Area 7 monitoring wells. The RBSLs for total
polycyclic aromatic hydrocarbons (PAHs) and four individual PAHs were exceeded in
groundwater samples from well FDS07D, which was installed approximately 100 feet upgradient

of the FDS pipeline corridor (Contamination Assessment Report [CAR], EnSafe 1998).

Follow-on Activities

The CAR recommended and South Carolina Department of Health and Environmental Control
(SCDHEC) concurred that additional assessment was required at Area 7 to identify the source of
the groundwater contamination detected in FDSO7D. This additional assessment included
collection of three surface and three subsurface soil samples at locations upgradient from FDS07D,
and installation of an additional upgradient monitoring well, FDSO7E. Monitoring well FDSO7E
was installed and developed in February 1999. During March, 1999, the three soil borings were
advanced, with surface and subsurface soil samples collected for comparison to soil RBSL
parameters. Water levels were remeasured in all Area 7 wells in March 1999. An additional
round of groundwater samples were collected from all Area 7 wells and analyzeid for RBSL

semmivolatile organic compounds (SVOCs) only. Figure 1 depicts the Area 7
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Area 7, Fuel Distribution System
Charleston Naval Complex
October 1999

sample locations. Attachment A contains the monitoring well construction diagram and well
development record for the newly installed FDSO7E. The CAR contains the boring logs and

development records for all previously installed Area 7 wells.

Results

Figure 2 presents the shallow groundwater low-tide potentiometric surface at Area 7 measured in
March 1999. Groundwater flow is generally to the southwest which is consistent with the low-tide
flow direction shown in the CAR (EnSafe 1998). The water level elevations suggest the possibility
of a groundwater divide between FDS07D and FDSO7E. This feature would explain the difference
in flow directions between Area 7 and SWMU 6 and 7 located to the north of the site. Slug testing
at FDSO7E determined a horizontal hydraulic conductivity of 4.74 feet per day for the shallow

aquifer at Area 7. Attachment B contains the aquifer test results for Area 7.

Table 1 summarizes the results of the post-CAR soil sampling at Area 7. No RBSL parameters
were detected in any of the three surface soil samples collected during the post-CAR soil sampling
at Area 7. Two volatile organic compounds (VOCs) and five PAHs were detected in subsurface

soil samples; however, all subsurface detections were below their respective RBSLs.

Table 2 summarizes the results of the post-CAR groundwater sampling at Area 7. No
groundwater RBSLs were exceeded at Area 7. Naphthalene was detected in well FDSO7D at a
concentration of 0.7 micrograms per liter (1.g/L}, below it’s groundwater RBSL (10 ug/1}. These
results document a reduction in naphthalene from the previous sampling event at FDSQ7D, which
had a naphthalene concentration of 24 ug/L. 2-methylnaphthalene was detefcted at FDSO7B at
1.0 ng/1. and FDSO7C at .70 ug/1., below the RBSL. Total PAH concentrations were below the
RBSL for all locations at Area 7. Attachment C contains the analytical data from the post-CAR

sampling. The FDS CAR contains the analytical data from previous sampling at Area 7.
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Area 7, Fuel Distribution System
Charleston Naval Complex

October 1999
Table 1
Analytes Detected in Surface and Subsurface Soil
Post-CAR Sampling, Aves 7
Fuel Distribution System
Surface Subsurface RBSL/SSL
Parameters Location Cone. Conc. (ugfkg) Exceeds RBSL
Volatile Organic Compounds {(.g/kg)
Biytbenzene - o FO7SBOOL ND SO L260A3,00000 0 N
Kylene (total) FO7SB001L ND 3.0 42,471/148,000 No
Semivolatile Organic Compounds (ug/kg)
.Benzoié)aﬁfmacene SRS ) F07SBOOI Cgs No
FO78B002 oo +34 “No
FO7SBOO3 56 “No
Benzo(b)fluoranthene FO7SB001 ND a5 29,097/5,000 No
FO7SB002 ND 32 No
F075B003 ND 4 No
- Bergo(K)fiworanthene L CPO7SBOOT COND: g 231,100/49,000. “No
' - S ROTSBOgY COND 3t R - S
FOTSBH03 ND 897 No:
Chrysene FG7SB0O01 ND 120 12,998/160,000 No
FG7SBOG? ND 40 No
FO75B003 ND 79 No
Naphthalerie i “ FOTSBOOL i ND BT o/R000 No
S L FO75B002 - CUNDEY 84 DI > No
G FO75B003- CIND 119 . :No
Notes:
ND = Not detected.
wuplke = Micrograrms per kilograms.

RBSLs from the South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDIIEC, January §, 1998) (RBSLs for Sandy Soil) and
generic soil-to-groundwater SSLs (DATF=20) from the Soil Screening Guidance: Technical Background Document (USEPA, 1996) were used as

reference concentrations.



Area 7, Fuel Distribution System
Charleston Naval Complex
October 1999

Table 2
Analytes Detected in Shallow Groundwater
Post-CAR Sampling, Area 7
Fuel Distribution System

RBSL
Parameters Location Sample Results (g/L) Exceeds RBSL
Semivolatile Organic Compounds (ug/L)
Total PAHs FDS078 1.0 25 No
: FDSOIC .07 No
FDRSOTD 0.7 No
Naphthalene FDS07D 0.7 10 No
2-Methylnapthalene FDS078 1.0 10 No
FDSO7C 0.7 No
Notes:
wg/l. = Micrograms per liter

RBSLs from the South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC, Janvary 5, 1998).

Conclusions and Recommendations

Post-CAR sampling detected VOCs and SVOCs in subsurface soil which may have sourced the
site. None of these parameters exceeded RBSLs. All post-CAR subsurface soil detections were
also below their respective generic soil-to-groundwater soil screening levels (SSLs {DAF=20])
from the (Soil Screening Guidance. Technical Background Document [USEPA 1996]), suggesting

migration to groundwater is unlikely.

Phase Il groundwater results revealed that the RBSLs for total PAHs and four individual PAHs
were exceeded in groundwater samples from well FDSO7D, located upgradient of the FDS pipeline
corridor. No RBSLs were exceeded in post-CAR groundwater sampling of Area 7 wells for RBSL
SVOC parameters. These most recent results revealed a reduced naphthalene concentration
detection at FDS07D, below the naphthalene RBSL. 2-methylnaphthalene was detected at wells
FDS07B and FDSO7C. Concentrations of this compound were also reduced from those reported
in the CAR. Total PAHS were also below the RBSL, and reduced from those reported in the
CAR. -



Area 7, Fuel Distribution System
Charleston Naval Complex
October 1999

Groundwater is not currently used at Charleston Naval Complex (CNC) as a source of potable or
process water; a basewide potable water system provides drinking and process water to buildings
at CNC. This system is to remain in operation under the current base reuse plan. In addition, the
shallow aquifer for this investigation contains significant concentrations of naturally occusring
chlorides and elevated total dissolved solids, which makes this water-bearing unit a questionable

potable water source.

No soil RBSLs were exceeded at Area 7. In groundwater, concentrations of individual and total
PAHs have declined from some exceeding RBSLs to all below RBSLs in the most recent sampling
event. Because concentrations of chemicals of concern in both media are below applicable RBSLs,

no further action is recommended for Area 7.



Attachment A
Monitoring Well Construction Diagram/Well
Development Record



ENSAFE

Monitoring Well NBCGFDSO7E

Proiect: Fuel Oistrbution System —Charieston Naval Complex Coordnates: 2320786.32 £, 372544.9IN
Location: Chareston, SC Surface Elevation: &4 feet ms/
Started at 430 on 02-02-99 TOC Elevation: 627 feet mst
Completed at 1600 on 02-02-99 Depth to Groundwater: 282 feet TOC  Measuwed: 3/5/99
Oriing Method: 42510 (8.0 00) HS4A with spét 50000 Groundwater Elevation; 345 feet ms/
Driing Company. Afance Environmental (SC Cert. # 889) Tota Depth; £26 feect
Geologist: F.Baykey - Wel Screerc 26 to 2.0 feet
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ENSAFE

CHARLESTON NAVAL COMPLEX
WELL DEVELOPMENT STATUS REPORT
ZONE G FDS

WELL DEVELOPMENT SUMMARY
Well:NBCG\FDSO7E
Summary Log of well development progress.

Readings are final readings for each visit.
Volume data are cumulative from start of development.

DATE VOLUME pH Turb Cond Temp Sal
Gallons NTU msS/cm Celsius | %
2-25-99 | 12 5.42 999 35.0 19.5
2-25-99 t 19 5.48 340 35.6 20.3
2-25-99 | 23 7.29 137 35.3 20.4
2-25-99 | 27 7.42 252 35.2 20.3
2-25-99 | 33 5.54 518 35.4 18.3
2-25-99 | 38 6.52 62 34.9 19.6
2-25-99 { 42 6.01 &7 35.0 19.7
2-25-99 | 45 6.27 46 34.5 20.6
2-25-99 | 48 6.29 47 34.1 20.5
2-25-99 | 50 6€.26 31 34.2 20.7
2-25-99 1 52 6.77 156 34.3 20.4
2-25-99 | 53.5 6.34 40 33.8 20.27
2-25-9% | 55 6.21 227 32.4 20.3
2-25-99 | 60 6.15 34 32.4 20.0
2-25-929 1 62.5 6.17 16 34.1 20.2




DATE VOLUME pH Turb Cond Temp Sal
Gallons NTU mS/cm Celsius | %
2-25-99 | 65 6.59 15 34.0 20.1 -
2-25-99 | 67 6.28 23 34.0 19.9 -
2-25-99 | 69 6.23 18 34.3 20.1 -
2-25-899 | 71 6.26 20 34.0 19.9 ~

Well Development Completed on: 2-25-99

COMMENTS :



Attachment B
Aquifer Test Results
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FDSO7E INJECTION

——— ———————

Data Set: CA\TEMP\CHARLE~12-07D.AQT
Date: 10/01/99 Time: 10:44:21

PROJECT INFORMATION

Company: EnSafe
Client: SouthDiv

Project: 0144

Test Location: Charleston
Test Well: FDSO7E

Test Date: 6/3/99

AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Initial Displacement: 1.325 ft Water Column Height: 4.64 ft
Casing Radius: 0.0833 ft Wellbore Radius: 0.333 ft
Screen Length: 10. ft Gravel Pack Porosity: 0.3
SOLUTION

Aquifer Model: Unconfined K = 0.003288 ft/min



AQTESOLYV for Windows

Data Set: CA\TEMP\CHARLE~1\2-07D-AQT
Title: FDSO7E Injection

Date: 10/01/99

Time: 16:08:49

FDSO7E Injection

PROJECT INFORMATION

Company: EnSafe
Client: SouthDiv
Project. 0144
Location: Charleston
Test Date: 6/3/99
Test Well: FDS0O7E

AQUIFER DATA

Saturated Thickness: 40, ft
Anisotropy Ratio (Kz/Kr): 1.

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No. 1: FDSO7E

X Location: 0. ft
Y Location: 0. ft

“No. of observations:; 72

Observation Data

Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)

0.1166 2.556 0.3166 2.197 0.7 2.014
0.125 2.487 0.325 2.228 0.7166 2.011
0.1333 2.385 0.3333 2.218 0.7333 1.885
0.1416 2.449 0.35 2.197 0.75 1.979

0.15 2.448 0.3666 2.178 0.7666 1.992
0.1583 2.395 0.3833 2.168 0.7833 1.985
0.1666 2.395 0.4 2.156 0.8 1.992
0.175 2.402 0.4166 2.143 0.8166 1.992
0.1833 2.348 0.4333 2.121 0.8333 1.979
0.1816 2.37 0.45 2.134 0.85 1.979

0.2 2.367 0.4666 2.108 0.8666 1.976
0.2083 2.332 0.4833 2.102 0.8833 1.97
0.2166 2.332 0.5 2.093 0.9 1.97
0.225 2.345 0.5166 2.083 0.9166 1.966
0.2333 2.26 0.5333 2.074 0.9333 1.863
0.2416 2.263 0.55 2.067 0.95 1.96

0.25 2.329 0.5666 2.039 0.9666 1.957
0.2583 2.288 0.5833 2.058 0.9833 1.957

10/01/99 1 16:08:49



AQTESOLV for Windows

FDSO7E Injection

Time {min) Displacement (ft} Time (min) Displacement (ft) Tume (min) Displacement (ft)

0.2666 2.256 0.6 2.042 1.954
0.275 2.313 0.6166 2.036 1 2 1.938
0.2833 2.216 0.6333 2.033 14 1.925
0.2916 2.19 0.65 2.023 1.6 1.919
D3 2.291 0.6566 2.02 1.8 1.213
0.3083 2244 06833 2.014 2. 1.91
SOLUTION
Aguifer Model: Unconfined
Solution Method: Hvorslev
VISUAL ESTIMATION RESULTS
Estimated Parameters
Parameter Estimate
K 0.003288 ft/min
yO 2.721
10/01/99 o o 2  16:08:49



Attachment C
Analytical Data



ENSANFE

EnsafE INC. ENVIRONMENTAL AND MANAGEMENT CONSULTANTS

201 North Palafox Street, Suite 200 « Pensacola, FL 32501 « Telephone 850-434-2230 » Facsimile 850-434-2288 « www.ensafe.com

October 25, 1999

Commanding Officer

ATTN: Mr. Gabriel L. Magwood, Code 1849
Naval Facilities Engineering Command
Southern Division

2155 Eagle Drive

P.O. Box 190010

North Charleston, South Carolina 29419-9010

RE: Fuel Distribution System, Area 7, Charleston Naval Complex, South Carolina
(SCDHEC No. 01182)

Dear Mr. Magwood:

Please find attached revised Attachment C - Analytical Data for the above referenced final letter
report.

In accordance with the Statement of Work, a copy is also being sent to Paul Bristol of the South
Carolina Department of Health and Environmental Control.

Should you have any questions or concerns regarding this attachment, please contact me.
Sincerely, -

ENSAFE INC.

Craig R Smith

Attachment

cc: T. Haverkost, EnSafe - Charleston
0144 File

Charleston ¢ Cincinnati » Dallas » Jackson, TN » Kéln « Knoxville » Lancaster « Memphis ¢ Nashville ¢« Norfolk » Paducah ¢ Pensacola * Raleigh



DATALCP3
10/21/99

CHARLESTON (CTO-0144 FUEL DISTRIBUTION

POST-CAR GROUNDWATER SAMPLING

AREA 7

Page: 1
Time: 16:20
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SAHPLE lD

L MAIRIX
"f;UﬂITS

DATE AMALYZED -=e>

__>>

02

FDSGHG?AD3

| .03/05/99
'DMWW”V
_03/15/99
Water

UG/L

 FDS-G- uﬂ?nvbs :
| rosawozacs
| 37648,

e

| FDSGWO7803

03/06/99
03/10/99
J-Water:

FDS-G-WO78-03
37e30T

-1 FDS-G-WO7C-03
| roseworcos
- laresiios

FDSGROTCO3

v 03706799 :
SEEREE] X 7427 V4", SR
1 03710/99 .

[ water

FDS- s—uo?n'os'

- EDSGWODOZ

3763109
FDOSGWOTDO3.
03/04/99...

‘ _>63/19199

o Water

uer

| ros-g-wozE-01
| Foseuozeot -
| 37648,

: o1
.| FoseWo7EDY
(03705799

03708199

03/15/99
5ﬂater :
SUG/E

e ;Asf#

Parameter

37431

| srez

T

108-95-2

SR

95-57-8

CUBRARTEY

106-46-7

- 100-5%-6
95-50-1
95:48-7]
 108-60-1
- 106-44-5
621-64-7
SERSLE Yo% £ 2%
98-95-3

L TBASREE

88-75-5
1056759
65-85-0
1115911
. 120-83-2
. 120-82-1
 91-20-3
1065678
v B7-68-3
o BGLG0-T
91-57-6
?7-47A
88-06-2
95:95:4
. 91-58-7
BB Thh
131-11-3
208968
99-09-2

- 83-32:9

51-28-5
100-02-7

Phenol

enzyl ‘alcohal

Isaphorone: -
2- Nltrophenol

Benzoic acid

Naphthalene

4-Nitrophenot

2:Methylphenot (o Cresal) i
2,2"-oxybis(1-Chloropropane)
4= Hethylphenoi {p-Cresobty 7
N-Nitroso-di-n- propylam1ne
Hexschioroethane

N1trobenzene -

2_4 ;5-Ttichlorophenol
2-Chloronaphthalene
2-Nitroaniling 000
Dimethyl phthalate
‘|Acenaphthyleng
3-Nitroaniline
AGenaphthene i
2,4-Dinitrophenol

bis(2-Chlaroethyl)ether - =
2-Chlorophenol | o

1,3-0ichlorobenzene . 07
1,4-Dichlorobenzene

1,2-Dichlorobenzene

2, 4-Dimethytphenal

his(2-Chioroethoxy)methane
2,4-Dichlorophenol
1,2, 4-Trichlorobenzene

4-Chioroaniline o)
Hexachlorobutadiene
4=Chloro-~ 3-methylphenel
2-Methylnaphthalene
Hexachlarocyclopentadiene.*'

ccectcecdoctcEctoctceEcectcgcecEctececec

-

cCcuCccetectcEcdcEcEcceccccococcocecgacieEa [l

Hi g,

10.
Bt 1t
1o,
ST
10,
|
RS 1
10.
10,
o,
D
o,
ROt
10..
AD
..... 1.
SRl
10.
0L
10,

Al

0.

0.7
0.
10.

s
10' et
e,

25.
v:',1.
25,
A8

cc Qgc}¢.: [~ ciﬁﬁc [l Cﬁcfg.c LR N =TT Y — i ) i 5 R =ty i == -3 i -

10,7

CLEAET
10.
e
10.
10,000
10,
SRR
10,
250
'.'}10.3
25.
1847
25.

5.

ceEcegcceccceccceEct de cErcgcéicccitic e gic [

c.c

10.

5 [ PR

cccccoccocdcEcrceoctccetocbecececacececeEc|

*** Validation Complete ***




DATALCP3
10721799

CHARL.ESTON CTO-0144 FUEL DISTRIBUTION
POST-CAR GROUNDWATER SAMPLING
AREA 7

Page: 2

Time: 16:20
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*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 2
06/25/99 POST-CAR SOIL SAMPLING Time: 12:11
AREA 7

SWB4G-SVOA SAMPLE. .ID'i~= === >{ FO7-S=B001-01 FO7-5<8001-02 " ' FO7-5-B002-D1 : F0?~s BO02-02

ORIGINAL: lD ‘‘‘‘‘ > FQTSBONGT TF 02 .FU?‘SBOGZU'I 1+ i

LAB: SAHPLE 1D ==-> 3773605 13 736 o1

ID FROM REPORT -~>| FO7S8001 1 - £03

SAMPLE DATE ~---- > 15799 : '03/15/99

DATE-EXTRACTED --> | 03/14/99 Co | 03716/99

DATE ANALYZED --->] 03/19/99 - © 03719498

MATRIX - Soit .- _ | s0il

UNITS = ue/KE : UG/KB

CAS # |Parameter 3?736 VA . 37736 VA 5 VAL vaL

91-20-3 [Naphthalene 380.__ u 9%. J 380, U 8. U M0,
56-55-3 |[Benzolajanthracene - 3805 U GERL" L PR | 380, 3y . 4% Jo Uy LT EE
218-01-9 [Chrysene 380. v 120, Jd 380. U 40. J ] 79. J
205-9%-2 |Benzo(b) f luoranthene 380 a3 B -1 | :3B0; y G 7~ PR R u R J
207-08-9 |8Benzol(k) fluoranthene 380. u 79. J 380. u 31. J U 59, J

*** Yalidation Comnlete ***




CHARLESTON CTO-0144 FUEL DISTRIBUTION

DATALCP3 Page: K]
| 06/25/99 POST-CAR SOIL SAMPLING Time: 12:14
AREA 7
SWB46-VOA SAMPLE: 1D ------~ >| FO7-5-B001~01 FO7-$-BOO1-02 | FO7-$-8002-01 | F07-s-8002-02 £07-8:8003-01
ORTGINAL D ----- >| FO7580090% FO7$BO0102 FO7SB00201 | ro7se00202 FO7$800301
LAB SAMPLE ID --->| 37736.05 37736.06 37736.01 37736.02 37736.03
1D- FROM REPORT -->! FO7S800101 FO7SB00102 1-FO75800201 -|-Fo7sB00202 FO7SB00301
SAMPLE DATE ----- >{ 03715/99: | 03715799 03£15/99 03/15/99 03/15/99
_DATE ‘ANALYZED --->| 03/19/99: 03219499 [ 03719799 103719799 03/1%/9%
MATRIX ==-----=-= >} soil : sait [ Soit iseil soil
UNITS wenmmemnne- >| UG/KG UB7KG: UG/KG ‘lueske UG/KG
CAS # [Parameter 36 AL LITE AL | 37736 VAL (37736 VAL | 37736 VAL
71-43-2 |Benzene T u 5. u 6. V] 8. ud 6. V]
100-41-4 [Ethylbenzene &: u 1, J é. u a, ul 5. U
108-88-3 |Toluene 6. U 5. u 6. u 8. uJ 6. u
1330-20-7 |xylene (Total) Y - NS U 3. " &, u B. uJ 6. u

“

*** Yalidation Complete ***




TDATALCPS

CHARLESTON CTO-0144 FUEL DISTRIBUTION
POST-CAR SAMPLING

Page: {
Time: 12:09

[ 06/25/99
AREA 7
SWBAL-SYOA SAMPLE ID ~v-==-- > FDS-6-WOTA-03 FD$-G-HOT78-03 FDS-G-WO7D-03 FOS-G-WOTE- 01
ORIGINAL ID ==-== > FOSGWO7AO3 FDSGWO7BO3 FDSGWO7DO3 FDSGWOTEM
LAR SAMPLE 1D ~-=»: 37448.02 : 07 37631..09 37648.01
ID FROM REPORT -+ | FDSGWO7AO3 803 FOSGHO7DO3 FDSGHO7EN1
SAMPLE DATE -==2~> | 03/05/99 5 03/06/99 03/05/99
DATE EXTRACTED -«>:: 03708799 03706799 03708799
DATE' ANALYZED ~-=>{ 03/15/9% 0310799 03/45/99%
MATRIR ~-2-soiann » | Water |- Wager | Water
i UNITS ==~=eew--a3 ) YG/L - . UG/L
| CAS # [Parameter l37esa8 VA " VAL VAL o ENAL ‘ VAL
91-20-3 |Naphthalene 10. u U u a7 o 10. ]
56-55-3 |Benzo{a)anthracene 10, g i u TEITAGT W L u
£ 218-01-% [Chrysene 0. u u u 10, u 10, u
205-99-2 |Benzo(b)f luoranthene AR y - v Y e N sl v
207-08-9 |Benzack)fluoranthene 10, U u u 10. u 10. U

*** YValidation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 1
10/01/9% POST-CAR SOIL SAMPLING Time: 09:13
AREA 7

SWB4G-META SAMPLE ‘1D ======= > | FO7-5-8001-01 FO7-5:B001-02 FO7+5-B002-01 FO7=$-B002-02 FO7-5-B003-01 FO7-§-8003<02

ORTGINAL 1D ===2< >| FO7sB00101 FOTSE00102 |- Fo78B00201 FO73B00202 FO73B00301 FO7SR00302

LAB SAMPLE 1D ~-~> | 37736.05" U 37736.06 - “37736.01 37736.02 137736403 3773604 :

ID “FROM. REPORT --> | FO7SBOD101 -} ‘FO75B00102 FO7SB00201 FO7$BO0202 F07SB003D1 FO7SB00302 .

SAMPLE DATE ------ > |- 03715799 03715799 03715799 03415799 03715799 03715/99

DATE EXTRACTED =~ | 03722799 03722199 03722799 " 03722799 03722799 03722799

DATE ‘ANALYZED ---> | 03/23/99 03/23/99 03723199 03/23/99... 03723199 03723/99

- MATRIX. m=ermassss > Soit - Soil Sofl . Soik -0 | soil : Soil
UNITS «-=css ssa-> ] MG/KG - |Mazks MG/KE NG/KG. | MGG MG/KG
CAS # [parameter ' 37736 Covae | 373 VAL {37736 VAL | 37736 VAL | 37736 VAL | 37736 vat

7439-97-6 [Mercury (Hg) 0.03 0.03 U 0.03 U S 0.04 U 0.03 U 0.06
7440-28-2 [Arsenic: (As) 133 11.4 00 . A1 3.2 77.%
7440-39-3 [Barium (Ba) 1.1 35.8 18.8 31.3 13.6 58.
7440-43-9 |Cadmium (Cd) 0.06 0:26 0.03° U 0.3 J 0.12 0.31
7640-47-3 |Chromium (Cr) 4.9 28.8 8.3 23.8 6.9 33.6
7439-92-1 |Lead (Ph) 2.6 931 4.1 85.5 3.5 102,
7782-49-2 [Selenium (Se) 0.53 U 0.51 U 0.56 0.58 U 2.1 0.71
7640-22-4 |silver (Ag) 0.14 03 U 013 U .15 U 0.14 U 0.16. U

*** Validation Complete ***




ENSNFE

EnsarE INC. ENVIRONMENTAL AND MANAGEMENT CONSULTANTS

201 North Palafox Street, Suite 200 « Pensacola, FL 32501 « Telephone 850-434-2230 e Facsimile 850-434-2288 » www.ensafe.com

October 4, 1999

Commanding Officer

ATTN: Mr. Gabriel L. Magwood, Code 1849
Naval Facilities Engineering Command
Southern Division

2155 Eagle Drive

P.O. Box 190010

North Charleston, South Carolina 29419-9010

RE: Fuel Distribution System, Area 8, Charleston Naval Complex, South Carolina
(SCDHEC No. 01183)

Dear Mr. Magwood:

This final letter report supplements the Fuel Distribution System (FDS) Contamination Assessment
Report (CAR) dated September 10, 1998. This letter report incorporates the results of follow-on
investigative activities performed in accordance with recommendations in the CAR, and to address
any SCDHEC comments concerning Area §.

In accordance with the Statement of Work, two copies of this report are attached. Two copies are
also being sent to Paul Bristol of the South Carolina Department of Health and Environmental
Control.

Should you have any questions or concerns regarding this submittal, please contact me.
Sincerely,

ENSAFE INC.

(o2

Craig R. Smith

Attachment
cc: T. Haverkost, EnSafe - Charleston
0144 File

Charleston * Cincinnati » Dallas ¢ Jackson, TN « Kdln » Knoxville » Lancaster » Memphis * Nashville « Norfolk « Paducah * Pensacola * Raleigh



Area 8, Fuel Distribution System
Charleston Naval Complex
October 1999

Area 8
(SCDHEC No. 01183)

Background

Area 8 of the Fuel Distribution System (FDS) is associated with Phase I soil sample FDSSC04701,
which exhibited total petroleum hydrocarbons-gasoline range organics of 19,000 micrograms per
kilogram (ng/kg), which prompted Phase II soil and groundwater sampling within Area 8. Phase
IT soil sampling revealed total naphthalenes of 5,210 pg/kg which exceeded the risk-based
screening levels (RBSL) of 210 ng/kg at sample FDSSC47A01. To determine if groundwater has
been adversely impacted by these petroleumn constituents, three shallow groundwater monitoring
wells were installed and sampled during Phase II. No groundwater RBSLs for inorganics were
exceeded at Area 8. Total PAHs exceeded their RBSLs during the first sampling event at
FDSO08B, but decreased to below the RBSLs during the second sampling event (Contamination
Assessment Report [CAR], EnSafe 1998).

Follow-on Activities

Analysis of site hydrology as presented in the CAR revealed that groundwater at Area 8 flows to
the southeast. To fill a potential data gap at Area 8 and complete delineation of the area of
presumed petroleum contamination, the CAR recommended and South Carolina Department of
Health and Environmental Control (SCDHEC) concurred, a fourth monitoring well should be
installed downgradient from boring FDSSC47A01 to determine if semivolatile organic compounds
(SVOCs), specifically total naphthalenes have impacted groundwater. Monitoring well FDS08D
was installed downgradient from FDSSC47A01 in February, 1999, and was sampled in March,
1999 for RBSL volatile organic compounds (VOCs), SVOCs, and inorganics. As recommended
and agreed upon by SCDHEC, only FDS08D was sampled during the follow-on sampling; other
Area 8 wells were not re-sampled. Figure 1 depicts the Area 8 sample locations, including the
location of the new well. Attachment A contains the monitoring well construction diagram and
well development record for FDS08D. The FDS CAR contains the boring logs and-development

records for previously installed Area 8 wells.
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Area 8, Fuel Distribution System
Charleston Naval Complex
October 1999

Results

Figure 2 presents the shallow groundwater piezometric surface at Area 8 as measured in March
1999 at low-tide. Groundwater flow is generally to the east-southeast which differs slightly from
the southeast low-tide flow direction shown in the CAR (EnSafe 1998). Aquifer slug testing at
FDSO08D determined an average horizontal hydraulic conductivity of 0.24 feet per day for the

shallow aquifer. Attachment B contains the aquifer test results for Area §.

Analytes detected in Area § shallow groundwater during the post-CAR sampling are summarized
in Table 1. No VOCs or SVOCs were detected at FDS08D. The only inorganic analyte detected
was barium at 38.9 ng/L, below the RBSL of 2,000 g/L. Attachment C contains the analytical
data from the post-CAR sampling. The FDS CAR contains the analytical data from all previous

sampling at Area 8.

Table 1
Analytes Detected in Shallow Groundwater
Post-CAR Sampling, Area 8
Fuel Distribution System

Parameters Location Sample Results (1}:/513 Exceeds RBSL
Inorganics (..g/L)
Bam@®) . pDssD 389 a0 e
Notes:
ug/lL = Micrograms per liter

RBSLs from the South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC, January 5, 1998).

Conclusions and Recommendations

As reported in the CAR, the total naphthalene concentration detected in soil sample FDSSC47A01
was 5,210 ug/kg which exceeds the RBSL of 210 pg/kg. Because this sample was collected below
the water table at a depth of 13.5 to 15.5 feet, it is effectively a sample of the aquifef matrix, and

therefore generation of a Site Specific Target Level would not be applicable. This concentration
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Area 8, Fuel Distribution System
Charleston Naval Complex
October 1999

is below the generic soil-to-groundwater soil screening level (SSL. [DAF=20]) of 84,000 ng/kg
(from the Soil Screening Guidance: Technical Background Document [USEPA 1996]}, suggesting
migration to groundwater is unlikely. Previous groundwater results which exceeded RBSL.s have
decreased to below RBSL concentrations. During the most recent sampling event for each well,

no analytes were detected in groundwater at concentrations exceeding the RBSL.

Groundwater analytical data confirms leaching is not occurring. Groundwater is not currently
used at Charleston Naval Complex (CNC) as a source of potable or process water; a basewide
potable water system provides drinking and process water to buildings at CNC. This system is
to remain in operation under the current base reuse plan. In addition, the shallow aquifer for this
investigation contains significant concentrations of naturally occurring chlorides and elevated total

dissolved solids, which makes this water-bearing unit a questionable potable water source.

Organic chemicals of concern (COCs) exceeding RBSLs were detected in subsurface soil at boring
FDSSC47A01. To demonstrate that these constituents are not adversely impacting groundwater
at Area 8, monitoring wells FDSO8A and FDSO8D should be monitored twice at three-month
intervals to ensure that groundwater constituent concentrations are consistent or decreasing and

that no further leaching of organics is taking place.

If concentrations remain below groundwater RBSLs during this monitoring program, these results

should be sufficient to support a no further action decision for soil and groundwater at Area 8.



Attachment A
Monitoring Well Construction Diagram/Well
Development Record



ENSAFE

Monitoring Well NBCGFDS08D

Project: Fuel Distribution System —Chareston Naval Complex

Coordnates: 23047327 £, 37217266 N

Location Charieston, SC

Surface Elevation: 14.9 feet ms!

Started at 730 on 02-02-99

TOC Elevatio: 14.76 feet ms!

Compieted at £800 on 02-02-89

Depth to Groundwater: 860 feet TOC  Measued 3/5/99

Dritng Method: 42510 (8.0 00) HGA with spit spoon

Groundwater Elevation. 9.6 feet msl

Driing Company: Afance Environmenta (SC cert #889)

Total Depthx £28 feet

Geologist: £. Bayiey

Wel Screere 28 to 122 feet

o |2 |gl-1%|8]g € WELL DIAGRAM
g z L
ci |Sultul ) 8| 5] 2] 3 GEOLOGIC DESCRIPTION —
T 32 x| = ¥ 2|5 =
0f [OdQunjasw| oo | 6| »«| 6| & w .
Surface conditions: Grass, w
7 39 - -
Z] CL Clay: yellow—brown; tr silt; stiff; plastic: damp; HEE R
7% \ pebble base. /] r32 dRE g) o
/ . SEe 8
| / 0 Silt: olive—brown; clayey; calcareous; plastic; 5 b L o
] ! 100 stiff: damp. Marl fill, o Y24 =
S s
a ra
=
5
5 2 t] Z ‘ Q. 4] @l g
7/ %If Silt: dk. brown; tr—sm clay; tr vf sand; loose; tr S
Led lastic; damp. 6.2 ~ ) 3]
R sp T\ é Iles | s Y FEY 2
%\ SM /_\ Sand: gray; vf; sm silt; soft; wet. /__&3 w o ;
[%) A 2
3 80 T, gh- M\ SiHt: olive—gray; w/ vf sand; soft; wet. /—-7.9 8 g §
M3 \— [ z a=R 2
bl oL 1\ Sitt: dk gray-black; clayey: soft; wet. Va 5 S
“ - (I
S e )
4 45 D= It 3
10 i
5 0 39 G=8
Sand: gray; vf; w/ plastic, soft, blue-green clay -
SC in matrix; firm; plastic; wet. - [=f
2.8 i S AR
5 55 }! et i
Q
J J @
o
ke
b7
15
204
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ENSAFE

CHARLESTON NAVAL COMPLEX
WELL DEVELOPMENT STATUS REPORT
ZONE G FDS

WELL DEVELOPMENT SUMMARY

Well :NBCG\FDS08D

Summary Log of well development progress.
Readings are final readings for each visit.
Volume data are cumulative from gtart of development.

DATE VOLUME pPH Turb Cond Temp Sal
Gallons NTU mS/cm Celsius | %

2-25-99 | 17.5 7.06 68 2.81 16.5
2-25-589 [ 20 7.12 127 2.73 17.8
2-25-99 [ 22.5 7.16 88 2.76 17.9
2-25-99 | 25 7.08 136 2.83 18

2-25-99 | 27 7.10 138 2.80 17.9
2-25-95 1 29 7.15 89 2.79 17.7
2-25-95 |{ 31 6.52 58 2.82 18.0
2-25-99 1 33 6.27 73 2.53 17.8
2-25-95 | 34 6.55 g0 2.79 17.9
2-25-98 | 35 6.65 5% 2.63 17.8
2-25-99 [ 36 6.66 60 2.79 17.2
2-25-99 | 38 6.64 58 2.81 i7.8
2-25-99 | 38.5 6.65 30 2.82 17.5:
2-25-99 [ 41 6.82 1% 2.79 17.1
2-25-99 | 42 6.68 11 2.52 17.0
2-25-99 [ 43 6.52 17 2.51 17.4




DATE VCLUME pH Turbk Cond Temp Sal
Gallons NTU mS/cm Celsius | %
2-25-99 | 44 6.46 12 2.52 17.1

Well Development Completed on:2-25-99

COMMENTS :




Attachment B
Aquifer Test Results
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FDSO8D INJECTION

Data Sett CA\TEMP\CHARLE~1\-08D.AQT

Date: 06/21/99

Time: 11:54:12

Company: EnSafe

Client: SouthDiv

Project. 0144

Test Location: Charleston
Test Well: FDS08D

Test Date: 6/3/99

PROJECT INFORMATION

Saturated Thickness: 31. ft

AQUIFER DATA f
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 1.405 ft
Casing Radius: 0.0833 ft
Screen Length: 10, ft

WELL DATA
Water Column Height: 7.8 ft

Wellbore Radius: 0.333 ft
Gravel Pack Porosity: 0.3

Aquifer Model: Unconfined

SOLUTION
K = 00001962 fyfmin




AQTESOLV for Windows

FDS08D Injection

Data Set: CATEMP\CHARLE~1\4-08D.AQT
‘itte: FDS08D Injection

Oate: 06/21/99

Time: 14:38:39

PROJECT INFORMATION

Company. EnSafe
Client: SouthDiv
Project: 0144
Locafion: Charleston
Test Date: 6/3/99
Test Well: FDS08D

AQUIFER DATA

Saturated Thickness: 31. ft
Anisofropy Ratio (Kz/Kr): 1.

OBSERVATION WELL DATA

Number of observation weils: 1

Observation Well No. 1: FDS08D

. Location: 0. ft
Y Location: 0. ft

No. of observations: 131

Observation Data

Time {min) Displacement (ftf) Time (min) Displacement {ft) Time (min) Displacement (ft)

0.1666 1.405 0.7333 0.326 6.6 0.27
0.175 1.402 0.75 0.326 6.8 0.267
0.1833 1.389 0.7666 0.33 7. 0.267
0.1916 1.377 0.7833 0.33 7.2 0.267
0.2 1.364 0.8 0.326 7.4 0.264
0.2083 1.355 0.8166 0.477 76 0.26 |
0.2166 1.345 0.8333 0.336 7.8 0.26
0.225 1.333 0.85 0.333 8. 0.257
0.2333 1.323 0.8666 0.333 8.2 0.254
0.2416 1.311 0.8833 0.33 8.4 0.254
0.25 1.339 0.9 0.33 8.6 0.251
0.2583 1.282 0.9166 0.326 8.8 0.248
0.2666 1.282 0.9333 0.33 9. 0.245
0.275 1.273 0.95 0.326 9.2 0.245
0.2833 1.263 0.9666 0.326 9.4 0.242
0.2916 1.254 0.9833 0.326 9.6 0.242
03 1.248 1. 0.326 9.8 0242
0.3083 1.238 1.2 0.338 10. 0.238
06/21/99 1 14:38:39



AQTESOLV for Windows

FDS08D Injection

Time (min) Displacement (ft) Time {min) Displacement (ft) Time (min) Displacement {ft)

0.3166 1.229 1.4 0.33 12. 0.226
0.325 1.219 1.6 0.323 14, 0.216
0.3333 1.21 1.8 0.32 16. 0.207
0.35 1.194 2. 0.317 18. 0.201
0.3666 1.178 2.2 0.314 20. 0.191
0.3833 1.166 2.4 0.311 22 0.185
0.4 1.15 2.6 0.311 24. 0.182
0.4166 1.138 2.8 0.308 26. 0.179
0.4333 1.125 3. 0.301 28. 0.166
0.45 1.108 32 0.301 30. 0.16
0.4566 1.097 3.4 0.301 32. 0.167
0.4833 1.087 3.6 0.298 34. 0.156
0.5 1.075 3.8 0.295 36. 0.147
0.5166 1.034 4. 0.292 38. 0.147
0.5333 0.792 472 0.292 40. 0.141
0.55 0.839 4.4 0.289 42. 0.141
0.5666 0.829 4.6 0.289 44, 0.132
0.5833 0.814 4.8 0.286 46. 0.125
0.6 0.707 5. 0.282 48. 0.122
0.6166 0.553 5.2 0.279 50. 0.119
0.6333 0.54 5.4 0.279 62. 0.116
0.65 0.509 5.6 0.279 54. 0.113
0.6666 0.273 5.8 0.276 56. 0.106
0.6833 0.26 6. 0.273 58. 0.106
0.7 0.326 6.2 0.273 60. 0.106
0.7166 0.326 6.4 0.273
SOLUTION

Aquifer Model: Unconfined
Solution Method: Hvorslev

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.0001962 fumin
vyO 0.3544
06/21/99 2 - 14:38:39
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FDS08D WITHDRAWAL.
Data Set: CATEMP\CHARLE~14-18D.AQT
Date: 06/21/99 Time: 12:04:28

Company: EnSafe
Client: SouthDiv

Project: 0144

Test Location: Charleston
Test Well: FDS08D

Test Date: 6/3/99

PROJECT INFORMATION

S A St e e, e S (Ao g v

Saturated Thickness: 31. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

{nitial Displacement. 1.405 ft
~asing Radius: 0.0833 ft
Screen Length: 10. ft

WELL DATA

Water Column Height: 7.8 ft
Wellbore Radius: 0.333 ft
Gravel Pack Porosity: 0.3

SOLUTION
K = 0.0001395 fi/min



AQTESOLV for Windows

FDS08D Withdrawal

Data Set: CATEMP\CHARLE~1\4-18D.AQT
Title: FDS08D Withdrawal

Date: 06/21/99

Time: 14:39:08

PROJECT INFORMATION

Company: EnSafe
Client: SouthDiv
Project. 0144
Location: Charleston
Test Date: 6/3/99
Test Well: FDS08D

AQUIFER DATA

Saturated Thickness: 31. ft
Anisotropy Ratio (Kz/Kr): 1.

OBSERVATION WELL BATA

Nurmber of observation wells: 1

Observation Well No. 1: FDS08D

X Location: 0. ft
Y Location: 0. ft

No. of observations: 133

Observation Data

Time (min} Displacement {ft) Time (min) Displacement (ff) Time (min) Displacement (ft)

0.0166 0.788 0.45 0.254 34 0.122
0.025 0.763 0.4666 0.251 36 0122
0.0333 0.738 0.4833 0.245 3.8 0.122
0.0416 0.713 0.5 0.242 4. 0.119
0.05 0.685 0.5166 0.238 4.2 0.119
0.0583 0.644 0.5333 0.235 4.4 0.116
0.0668 0.641 0.55 0.229 46 0.118
0.075 0619 0.5666 0.226 .4.8 0.116
0.0833 0.6 0.5833 0.223 5. 0.113
0.0916 0.581 06 0.22 52 0.113
0.1 0.565 0.6166 0.216 54 0.11
0.1083 0.549 0.6333 0.216 56 .1
0.11866 0.534 0.65 0.213 58 0.1
0.125 0.518 0.6666 0.21 8. 0.11
0.1333 0.502 0.6833 0.207 6.2 011 -
0.1416 0.487 0.7 0.204 6.4 oM
0.15 0.474 0.7166 0.204 8.6 0.11
0.1583 0.462 0.7333 £.201 6.8 G 11
06/21/99 1 14:39:08



AQTESOLYV for Windows FDS08D Withdrawal
Time {min) Displacement (ft) Time (min) Displacement (ft) Time {(min) Displacement (ft)
0.1666 0.449 0.75 0.201 7. 0.106
0.175 0.436 0.7666 0.198 7.2 0.106
0.1833 0.427 0.7833 0.184 7.4 0.103
0.1916 0.418 0.8 0.194 76 0.106
0.2 0.405 0.8166 0.194 7.8 0.103
0.2083 0.399 0.8333 0.191 8. 0.106
0.2166 0.389 0.85 0.188 8.2 0.106
0.225 0.38 0.8666 0.188 8.4 0.103
0.2333 0.374 0.8833 0.188 8.6 0.106
0.2416 0.364 0.9 0.185 8.8 0.103
0.25 0.355 0.9166 0.185 9. 0.103
0.2583 0.352 0.9333 0.185 9.2 0.103
0.2666 0.342 0.95 0.182 9.4 0.103
0.275 0.336 0.9666 0.179 96 0.103
0.2833 0.33 0.9833 0.179 9.8 0.103
0.2916 0.326 1. 0.179 10. 0.103
0.3 0.32 1.2 0.166 12. 0.106
0.3083 0.314 14 0.157 14. 0.097
0.3166 0.311 16 0.15 16. C.1
0.325 0.304 1.8 0.144 18. 0.1
0.3333 0.301 2. 0.141 20. 0.1
0.35 0.292 2.2 0.138 22. 0.1
0.3666 0.286 2.4 0.135 24. 0.1
0.3833 0.279 2.6 0.132 26. 0.097
0.4 0.27 2.8 0.128 28. 0.094
0.4166 0.267 3. 0.125
0.4333 0.26 3.2 0.125
SOLUTION

Aquifer Mode!l. Unconfined
Solution Method: Hvorslev

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.0001395 ft/min
y0 0.1497
08/21/99 2 14:35:08



Attachment C
Analytical Data



ENSANFE

EnNsaFE INC. ENVIRONMENTAL AND MANAGEMENT (CONSULTANTS

201 North Palafox Street, Suite 200 « Pensacola, FL 32501 « Telephone 850-434-2230 « Facsimile 850-434-2288 « www.ensafe.com

October 25, 1999

Commanding Officer

ATTN: Mr. Gabriel L. Magwood, Code 1849
Naval Facilities Engineering Command
Southern Division

2155 Eagle Drive

P.O. Box 190010

North Charleston, South Carolina 29419-9010

RE: Fuel Distribution System, Area 8, Charleston Naval Complex, South Carolina
(SCDHEC No. 01183)

Dear Mr. Magwood:

Please find attached revised Attachment C - Analytical Data for the above referenced final letter
report.

In accordance with the Statement of Work, a copy is also being sent to Paul Bristol of the South
Carolina Department of Health and Environmental Control.

Should you have any questions or concerns regarding this attachment, please contact me.
Sincerely,

ENSAFE INC.

0?7?@

Craig R. Smith

Attachment

ce: T. Haverkost, EnSafe - Charleston
0144 File

Charleston « Cincinnati » Dallas « Jackson, TN * Kéin * Knoxville « Lancaster « Memphis « Nashville « Norfolk « Paducah « Pensacola « Raleigh



DATALCP3
10/21/99

CHARLESTON CTC-0144 FUEL DISTRIBUTION
POST~CAR GROUNDWATER SAMPLING
AREA 8

Page: 1
Time: 16:19

SAMPLE [D -----=- > | FDS-G-W08D- 01
ORIGINAL 1D -----> | FOSGWOBDOT
~=o> [ 37648.08

FDSGWOB001
- 03/05/99
03708799
“03/15/99
>| Water ¢

ol T

" SANPLE DATE -=--->
DATE EXTRACTED -<>
DATE AMALYZED --->

ccAS #

Parameter fameas v

108-95-2
TG4
. 95-57-8
CUBLATE Y
106-66-7
©100-581-6
95-50-1
95-48-7.
108-60-1

- 106-44=5
621-64-7
Sl ETeTR
98-95-3

78591

88-75-5
10546779
65-85-0
=914
. ..120-83-2
120-82-1
.. 91-20-3
SOG4 T8
) 87-68-3
BREN.1- FLT 4
91-57-6
CIPTEAT
8B-06-2
95954

.. 91-58-7
“BBTh4
131-11-3

'208-96-8:

99-09-2

o 83-32-9

51-28-5
100-02-7

Phenol oL
bis(2-Chtoroethyl yether i o0y B 13
2-Chlorophenol v 10,
1. 3-Bichlorebehzene i Toly
1,4-Dichlorobenzene ‘ 10,
|Benzyl aleohal e CHEEI o [ SRR
1,2-Dichlorobenzene L 10.
2-Méthytphenal (o= Cresol) S 4G
2,2'-oxybis(1- Chloropropane) 10,
4-Methylphenol {p-Cresoly = o
N-Nitroso-di-n- propylam1ne ) ) .10,
texachioroethane’ L SR e 1\ Te
iNitrobenzene 0
Tsophorone = o woimninnsbe oo
2-Nji trophenol 10.
2h~ D1methylghenal o s 0
Benzoic acid 25..
bis(2-Chlorsethoxy)methane e A0
2,4-Dichlorophenol _ | L
1,2;4‘Tr?chkorobenzehe LSRN SRR 11
Naphthalene | 10.
4~Chloroaniline TR TS R o |1 IR
Hexachlorobutadiene N 1o,
4-Chloro-3=methytphenol i il gy o
2-Methyinaphthalene , 10.
hexachlorocyclopentadiene foiee s
2,4,6-Trichlorophenol 10..
2.4,5:Trichlorophenol e 2Bl
2-Chloronaphthalene ] - o.
2:-Nitroaniline . & : i g0y,
Dimethyl phthalate 10,
Acenaphthylene o oo T A0
3-Nitroaniline ) v 25.
Aceraphthene o g
2,4-Dinitrophenol ] - 25.
4-Nitrophengl DR N IR PR

ctcccgccocccecocEcgecEcetccceccecceceascec|

*** Validation Complete **%*




DATALCP3 CHARTLESTON CTO-0144 FUEL DISTRIBUTION Page: 2
10/21/99 POST-CAR GROUNDWATER SAMPLING Time: 16:19
AREA 8
SW-SVOA: SMPLE m—--. ----- FDS-G-W0BD-01 «
o R LT ORTGIMAL ID mime - | FYSGWOBBOY.: - :
C . LAB SAMPLE m 37648.03
FDSGWCEDO1 -
ACOBSOSHOP o e e e T s L R e e T
-1~ D3/08/99
3715799
“Mater:
i ::A_si # Parameter 37648 SERNRL | L e e B R e e
132-64-9 [Dibenzofuran 10. u
A21-14-22 4-Dinitrotoluene AR
606-20-212,6-Dinitrotoluene 0. u
[ Bh6b+2 IDiethyiphthalate: : 10:° u:
7005-72-3 [4- chlorophenylphenylether 10. U
S BERTRRT | luoretie: o 100000
100-01-6 [4-Nitroaniline 25. u
534-52-1 [2<Methyl-4,6-Dinitrophenol 250 u
86-30-6 [N-Nitrosodiphenylamine 10. u
101-55-3 j4-Bromophienyl -phenylether 10,000
118-74-1 |Hexachlorobenzene 10. u
87-8&-5 Pentachtorophenol . - i 25,0 L T L T e e e e
85-01-5”Phenanthrene 10, u
120:¥2- 7 Anthracere R || IRUREREE | iR S
B4-74-2 Di-n- butylphthalate 10, U
206-44~0 |Flucranthene 10,
129-00-0 |Pyrene 10. v
85-68-7 {Butylbenzyiphthalate CAG Y
91-94-113,3'-Dichlorobenzidine 2. U
?56v55~31‘enzata)anthracene : 10 U
117-81-7 |bis(2- Ethylhexyl)phthalate (BEHP) 10. u
218+01-%[chrysene : S K 1 IS | B
117-84-0 IDi-n-octyl phthakate o 10, U
205-99-2 [Benzotb) fluoranthene - (| R
207-08-9 Benzo(k)fluoranthene 10. u
250-32-8 [Benzolalpyrene SRR S N | R IR
193-39-5 lndeno(1‘2,3‘cd)pyreneb 0. u
53-70-3 ibibenzia, yanthracene S0
191-24-2 |Benzo(g,h, i )perylene 10. u

*** Validation Complete ***




DATALCP3 CHARLESTCON CTO-0144 FUEL DISTRIBUTION Page: 3
10/21/99 POST-CAR GROUNDWATER SAMPLING Time: 16:19
AREA 8

FDS-G-W0BD-01

| FDSGWOBDOT

> 37648.03 -

> FDSGWORDDY:

5| 03705799
DATE EXTRACTED - | D3/18/99 < - =
DATE ANALYZED --->| 03/19/99

- DATE. Ve

> e

B

c

. T439-97-6 Mercury (Hg)
TR B8-Z I ArSENTC LASY
| 7440-39-3 |Barium (Ba) o o 38.
L ThGD-A3-9 leadmim (Cd) o s p
7440-47-3 IChromium (Cr)
- 7439:92-1|Lead (Pb)
7782-49-2 |Selenium (Se) )
T ThA0-F2 4 48T Lver (Ag) o

=

&

N =R~ F =

[}

B O WO

(:Ct_"_‘__vcc:

*** Validation Complete #**%*



DATALCP3 CHARLESTON CTO0O-0144 FUEL DISTRIBUTION Page: 4
10/21/99 POST-CAR GROUNDWATER SAMPLING Time: 16:19
AREA 8

SUBLG-VOA £ SAMPLE 1D -<-----> | FD5-G-W0B0-01 "
_FDSGNWOBDOT .

501D FROM REPORT
- ‘SAMPLE . DATE. -~

CAS_#;Fﬁﬁgmefer:ff}vj;v

71-43-2 |Benzeng 5 Uy
L 00-4 Y6 Ethylbenzene st T S O
108-88-3 |Toluene o - . 5. U
- 4330-20-7 (Xylene (Total): SO g Y

**% Validation Complete ***




DATALCP3 CHARLESTON CTC-0144 FUEL DISTRIBUTICN Page: 1
06/08/99 POST~-CAR SAMPLING Time: 11:51
AREA B
SWBA4E-META SAMPLE 1D ------- >| FD§S-G-W0O8D-01
ORIGINAL ID ----- >| FDSGWO8DG1
LAB SAMPLE ID ~---»>| 37648.03
ID FROM REPORT -->| FDSGWOBDO1
SAMPLE DATE ----- >| 03/05/99
DATE EXTRACTED -->| 03/18/99
DATE ANALYZED --->| 03/19/99
MATRIX =«~====-=-= > | Water
UNITS ==-=n-m=mm- >| UG/t
CAS # |Parameter 37648 VALv
7439-97-6 [Mercury (Hg} 0.1 u
7440-38-2 |Arsenic (As} 3.3 U
7440-39-3 [Barium {Ba) 38.9
7440-43-9 [Cadmium (Cd) 0.3 U )
7440-47-3 [Chromium (Cr) 0.7 U
7439-92-1 {Lead (Pb) 2.1 u
7782-49-2 |Selenium (Se) 4.5 U
7440-22-4 |8ilver (AQ) 1.4 u

*+* Validation Complete #***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 2
04/08/99 POST-CAR SAMPLING Time: 11:51
AREA 8

SWB4H-SVCA SAMPLE ID ~----~- > | FDS-G-W08D-01

ORIGINAL 1D ----- >| FDSGWO8DO

LAB SAMPLE ID --->| 37648.03

ID FROWM REPORT -->| FDSGWO8DO3

SAMPLE DATE ----- > 03/05/99

DATE EXTRACTED -->% 03/08/99

DATE ANALYZED --->1 03/15/99

MATRIX Water

UNITS uG/L

CAS # [Parameter 37648 VAL

91-20-3 [Naphthalene 10, U
56-55-3 [genzo(ayanthracene 10. U
218-01-9 |Chrysene 10. U
205-99-2 [Benzo(b)fluoranthene 10, U
207-08-9 [Benzo(k ) fluoranthene 10. U

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 3
06/08/99 POST-CAR SAMPLING Time: 11:5%
AREA 8

SWB46-VOA SAMPLE ID ~~-=-~--~ >| EDS-G-W0BD-01
ORIGINAL ID ----- > [ FOSGWOBDG1
LAB SAMPLE ID --->| 37648.03
ID ‘FROM REPORT --> | FDSGWOBDD1
SAMPLE DATE ----- >| 03£05/99
DATE ANALYZED --->| 03/10/99
MATRIX --=--=weva- >| Water
UNITS -=-==c=ner= > [ UGsL
CAS # |Parameter 37648 VKL 
71-43-2 |Benzene 5. ]
100-41-4 |Ethylbenzene 5. u
108-88-3 [Toluene 5. u
1330-20-7 |Xylene {Total} 5. u

**x* Validation Complete **x
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ENsarE INC. ENVIRONMENTAL AND MANAGEMENT CONSULTANTS

201 North Palafox Street. Suite 200 « Pansacola, FL 32501 « Telephone 850-434-2230 » Facsimile 850-434-2288 « www.ensafe.com

October 1, 1999

Commanding Officer

ATTN: Mr. Gabriel L. Magwood, Code 1849
Naval Facilities Engineering Command
Southern Division

2155 Eagle Drive

P.O. Box 190010

North Charleston, South Carolina 29419-9010

RE: Fuel Distribution System, Areas 9 and 10, Charleston Naval Complex, South Carolina
(SCDHEC No. 01184)

Dear Mr. Magwood:

This final letter report supplements the Fuel Distribution System (FDS) Contamination Assessment
Report (CAR) dated September 10, 1998. This letter report addresses SCDHEC comments
concerning intrinsic remediation recommended for Areas 9 and 10.

In accordance with the Statement of Work, two copies of this report are attached. Two copies are
also being sent to Paul Bristol of the South Carolina Department of Health and Environmental
Control.

Should you have any questions or concerns regarding this submittal, please contact me.
Sincerely,

ENSAFE INC.

—7L A

Craig R. Smith

Attachment
cc: T. Haverkost, EnSafe - Charleston
0144 File

Charleston » Cincinnati « Dallas = Jackson, TN ¢« Kéin » Knoxville « Lancaster « Memphis ¢ Nashville » Norfolk « Paducah » Pensacola « Raleigh



Areas 9 and 10, Fuel Distribution System
Charleston Naval Complex
October 1999

Areas 9 and 10
(SCDHEC No. 011849)

Background

The combined Areas 9 and 10 of the Fuel Distribution System (FDS) are associated with Phase
I'soil samples FDSSC(5501 and FDSSCO05801. As reported in the FDS Contamination Assessment
Report (CAR), these samples exhibited total petroleum hydrocarbons-gasoline range organics of
63.7 micrograms per kilogram (ug/kg) at FDSSC05501 and 10 ug/kg at FDSSC05801, which
prompted Phase II soil and groundwater sampling within Areas 9 and 10. Phase II soil sampling
revealed total naphthalenes of 250 ug/kg in sample FDSSC05801 which exceeded the risk-based
screening level (RBSL) of 210 ng/kg. To determine it groundwater has been adversely impacted
by these petroleum chemicals of concern (COCs), 6 shallow groundwater monitoring wells were
installed and sampled in the combined area during Phase II. No COCs exceeded their respective
RBSLs at the combined area during the Phase Il groundwater investigation (CAR EnSafe 1998).

Figure 1 depicts the Areas 9 and 10 sample locations.

No follow-on investigative activities were performed at Areas 9 and 10.

Conclusions and Recommendations

As reported in the CAR, the total naphthalene concentration detected in soil sample FDSSC5801
was 250 ng/kg which exceeds the RBSL of 210 pg/kg. Because this sample was collected below
the water table at a depth of 5 to 9 feet, it is effectively a sample of the aquifer matrix, and
therefore Site Specific Target Levels would not apply. This concentration is also below the
generic soil-to-groundwater soil screening level (SSL [DAF=20]) of 84,000 ng/kg (from the
Soil Screening Guidance: Technical Background Document [USEPA 1996]), suggesting migration
to groundwater is unlikely. This is further substantiated by the fact that no naphthalene was

detected in the Phase II groundwater sampling at Areas 9 and 10 in two sampling events.
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Areas 9 and 10, Fuel Distribution System
Charleston Naval Complex
October 1999

No groundwater COCs exceeded their RBSLs at Areas 9 and 10, and there is an apparent lack of
leaching of RBSL parameters from soil-to-groundwater. To demonstrate that the naphthalene in
soil is not adversely impacting groundwater, the Navy proposes to monitor groundwater at this
site. The program will consist of two quarterly sampling events during which the wells
surrounding FDSSC05801 (FDS09A, FDS09B, FDS09C) will be sampled for polycyclic aromatic
hydrocarbon COCs. If no RBSLs are exceeded in these monitoring samples, the site should be

considered for no further action.



ENSANFE

ENsAFE INC ENVIRONMENTAL AND MANAGEMENT CONSULTANTS

201 North Palafox Street, Suife 200 » Pensacoia, Fi. 32501 « Telephone 850-434-2230 « Facsimile 850-434-2288 « www.ensafe.com

October 1, 1999

Commanding Officer

ATTN: Mr. Gabriel 1.. Magwood, Code 1849
Naval Facilities Engineering Command
Southern Division

2155 Eagle Drive

P.0O. Box 190010

North Charleston, South Carolina 29419-9010

RE: Fuel Distribution System, Areas 12, 13, and 14, Charleston Naval Complex, South
Carolina (SCDHEC No. 01186)

Dear Mr. Magwood:

This final letter report supplements the Fuel Distribution System (FDS) Contamination Assessment
Report (CAR) dated September 10, 1998, This letter report incorporates the results of follow-on
investigative activities performed in accordance with recommendations in the CAR, and to address
any SCDHEC comments concerning Areas 12, 13, and 14.

In accordance with the Statement of Work, two copies of this report are attached. Two copies are
also being sent to Paul Bristol of the South Carolina Department of Health and Environmental
Control.

Should you have any questions or concerns regarding this submittal, please contact me.
Sincerely,

ENSAFE INC.

Craig R. Smith

Attachment

ce: T. Haverkost, EnSafe - Charleston
0144 File

Charleston = Cincinnati * Dallas » Jackson, TN « K&In » Knoxville » Lancaster « Memphis * Nashville * Norfolk » Paducah * Pensacola ¢ Raleigh



Areas 12, 13, and 14, Fuel Distribution System
Charleston Naval Complex
October 1999

Areas 12, 13, and 14
(SCDHEC No. 01186)

Background

The combined Areas 12, 13, and 14 of the Fuel Distribution System (FDS) are associated with
Phase 1 soil samples FDSSC06501 through FDSSC06701. These samples exhibited total
petroleum hydrocarbons-gasoline range organics ranging from 67 micrograms per kilogram
(ug/kg) at FDSSCO06601 to 147 pg/kg at FDSSC06501. The Phase 1 soil results prompted
subsequent Phase II soil and groundwater sampling at the combined areas. Phase II soil sampling
revealed total naphthalenes of 6,500 ng/kg and 4,700 ug/kg at FDSSC06601 and FDSSC06701,
respectively, which exceeded the risk-based screening level (RBSL) of 210 ug/kg. To determine
if groundwater has been adversely affccted,by petroleum constituents, 10 shallow groundwater .
monitoring wells were installed and sampled in the combined areas during Phase II. Data from
nearby shallow grid well GDGO0O02 were also incorporated into the investigation. During the first
sampling event 50.3 micrograms per liter (ug/L) of arsenic was detected at FDS14A, which
slightly exceeded the RBSL of 50 ug/L.. Arsenic was detected at 21.8 wg/L at FDS14A during
the second sampling, which was below the RBSL. Arsenic was detected at 210 ng/L at FDS13A
during the second sampling event. No groundwater RBSLs for organics were exceeded at the
combined areas (Contamination Assessment Report [CAR], EnSafe 1998). Figure 1 depicts the

Areas 12, 13, and 14 sample locations.

Follow-on Activities

The CAR recommended and South Carolina Department of Health and Environmental Control
(SCDHEC) concurred that intrinsic remediation was appropriate to address the total naphthalenes
detected in soil at Areas 12, 13, and 14. The CAR also recommended that monitoring well

FDS13A be resampled for arsenic. This sampling was completed in March 1999.
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Areas 12, 13, and 14, Fuel Distribution System
Charleston Naval Complex
October 1999

Results
Post-CAR sampling at FDS13A detected 18.3 wpg/L of arsenic in groundwater, well below the
RBSL of 50 ug/L, as shown in Table 1. Attachment A contains the analytical data from the

resampling of FDS13A. The CAR contains analytical data from previous sampling.

Table 1
Analytes Detected in Shallow Groundwater
Post-CAR Sampling, Area 13
Fuel Distribution System

RBSL
Parameters Location Sample Results (reg/L) Exceeds RBSL

Inorganics (ug/L)

Afsenic (As) S ppega SRR e s g

Notes:

ug/L. = Micrograms per liter
RBSLs from the South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC, January 5, 1998).

Conclusions and Recommendations

As reported in the CAR, concentrations of total naphthalenes in soil at FDSSC06601
(6,500 ug/kg) and FDSSCO06701 (4,700 ug/kg) exceed the RBSL of 210 ug/kg. Because these
samples were collected below the water table at a depth of 8.5 to 10.5 feet, they are effectively
samples of the aquifer matrix and therefore Site Specific Target Levels would not be applicable.
These concentrations are also below the 84,000 ng/kg soil-to-groundwater soil screening level
(SSL [DAF=20]) from the (Soil Screening Guidance: Technical Background Docyment [USEPA

19961), suggesting migration to groundwater is unlikely.

To support the CAR’s recommendation of intrinsic remediation for the total naphthalenes detected
in soil, limited monitoring of groundwater is recommended. Groundwater at well FDS14B
- downgradient of FDSSC06701 and wells FDS13B and FDS13C downgradient of FDSSC06601
should be sampled and analyzed for RBSL SVOCs two more times at three-month intervals to

demonstrate that soil contaminants are not adversely impacting groundwater.

3



Areas 12, 13, and 14, Fuel Distribution System
Charleston Naval Complex
October 1999

The results of the resampling of monitoring well FDSI3A for arsenic in shallow groundwater
revealed a detection of 18.3 ng/L, below the RBSL of 50 .g/L. This concentration is comparable
to the Zone G background concentration of 17.8 wg/L. It is also comparable to the 27 g/l of
arsenic detected in the initial sampling event. These concentrations suggest that the 210 pg/L
detected during the second sampling event was an anomalously high concentration. In accordance
with the recommendation presented in the CAR and as agreed to by SCDHEC in the November
18, 1998 letter, no further action is recommended for groundwater at the combined Areas 12, 13
and 14. In addition, groundwater is not currently used at Charleston Naval Complex (CNC) as
a source of potable or process water; a basewide potable water system provides drinking and
process water to buildings at CNC. This system is to remain in operation under the current base
reuse plan. This shallow aquifer contains significant concentrations of naturally occurring
chlorides and elevated total dissolved solids, which make this water-bearing unit a questionable

potable water source.



Attachment A
Analytical Data



DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 1
06/14/99 POST-CAR GROUNDWATER SAMPLING Time: 16:02
AREAS 12, 132, AND 14
ARSENIC SAMPLE 1D ------= > FDS<G-W13A-03

ORIGINAL ID ----- >4 FDSGW13A03
LAB SAMPLE 1D -=->{ 37648.04
ID FROM REPORT -->{ FDSGW13A03
SAMPLE DATE ---<#>1:03/05/99
‘DATE- EXTRACTED  ~-~>{..03/09/99
. DATE -ANALYZED '--=>[ 03/10/99
COMATRIX - meseino- - | Water
UNITS --=---=- eme 3 G/
CAS # [Parameter e 3?6'48 'JA'L;
7460-38-2 iArsenic (As) 18.3

*** Validation Complete ***




Area 15, Fuel Distribution System
Charleston Naval Complex
February 2000

Area 15
(SCDHEC #01187)

Background

Area 15 of the Fuel Distribution System (FDS) is associated with Phase I surface soil sample
FDSSHO02301. The sample was located just outside the western corner of the containment dike
for Facility 3901A, on the north side of Building 3926. Six-inch pipelines intersect and connect
to Building 3926 approximately three feet from FDSSH02301. Figure 1 presents the site features.

Facility 3901A is a 103,194 gallon welded steel ballast and sludge storage tank, which has been
used for waste oil storage since 1945. The tank is connected to sludge lines which extend to
various parts of the base, paralleling the fuel lines of the FDS. Building 3926 is a 15-foot high
metal oil water separator mounted on a concrete pad. The facility originally used a Wemco unit
to treat ballast water from tanks 39A and 39D. The Wemco unit was replaced with the current

baffle operated system in 1991.

Soil Sample Results

Surface soil was sampled at Area 15 because it was most likely to be impacted by area activities
or associated with a release at the site. As reported in the FDS Contamination Assessment Report
(CAR), sample FDSSHO02301 exhibited total petroleum hydrocarbons-gasoline range organics of
501 micrograms per kilogram (..g/kg), which prompted Phase II soil and groundwater sampling
within Area 15. Phase II soil sampling revealed surface soil naphthalene (1,700 n.g/kg) and total
naphthalenes (8,500 ng/kg) above the respective groundwater protective Risk-Based Screening
Levels (RBSLs) for these analytes (210 wg/kg for each analyte) at FDSSH02301. The ingestion
and dermal contact RBSLs for napthalenes and total naphthalenes (3.1E+06 ung/kg for each

analyte) was not exceeded.
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Area 15, Fuel Distribution System
Charleston Naval Complex
February 2000

Based on these results, a subsurface soil sample from the 3- to 5-foot below ground surface (bgs)
interval, sample FDSSHO02302, was collected and analyzed to determine the vertical extent and
leachability potential of naphthalenes in subsurface soil at Area 15. Table 1 presents the surface
soil results, as published in the CAR, and the recently acquired subsurface soil results. As
presented in the CAR and Table 1, surface soil analytical results exceeded the groundwater
protective RBSLs for napthalene and total napthlenes (210 ng/kg each analyte). No groundwater
protective RBSLs were exceeded in the subsurface soil data. These results document that the
naphthalene detected in the surficial interval is limited to that interval, thus delineating the vertical

extent of this Contaminant of Concern (COC).

Groundwater Sample Results

Table 2 presents the groundwater analytical results, as published in the CAR. No groundwater
organic RBSL parameters were detected during the most recent sampling event of the Phase I1
groundwater investigation at Area 15. Specifically, no naphthalene compounds were detected in
shallow groundwater. No groundwater inorganic detection at Area 15 exceeded a RBSL during

any sampling event. Figure 1 also depicts the Area 15 sample locations.

Conclusions and Recommendations

A review of analytical results from the surface soil data reveals that naphthalene and total
naphthalenes in surficial soil exceeded the groundwater protective RBSL, but did not exceed the
ingestion and dermal contact RBSL. The subsurface soil results document that these exceedances
are limited to the surficial interval. In addition, an evaluation of Phase Il groundwater results
reveals that no naphthalenes were detected in shallow groundwater at Area 15. No other analytes

detected in shallow groundwater exceeded their respective groundwater RBSLs.

Groundwater is not currently used at Charleston Naval Complex (CNC) as a source of potable or

process water; a base wide potable water system provides drinking and process water to buildings



Area 15, Fuel Distribution System
Charleston Naval Complex
February 2000

at CNC. This system is to remain in operation under the current base reuse plan. In addition, the
shallow aquifer for this investigation contains significant concentrations of naturally occurring
chlorides and elevated total dissolved solids, which makes this water-bearing unit a questionable

potable water source.

Area 15 is currently zoned for marine industrial use, and will likely remain a fue! farm under this
usage scenario. Since the napthalene detected in surficial soil does not exceed the ingestion and
dermal contact RBSL and is not leaching to shallow groundwater at the site, no further action is

recommended for Area 15.



Area 15, Fuel Distribution System
Charleston Naval Complex
February 2000

Table 1
Analytes Detected in Surface and Subsurface Soil
Area 15
Fuel Distribution System

Exceeds Ingestion-Dermal
Surface Ingestion/Dermal Subsurface Groundwater RBSL/Groundwater Protection
Parameters Location Conc. Contact RBSL Conc. Protection RBSL RBSL

TPH - GRO@g/_g) _ _
Gesalme Esmes s WL ‘_N:T';';:E-::-_ oo -;155;:;?5‘_3:. o oNamA
Volatile Organic Comp_ounds (ug{kgL

iDictloroettne . PDSSHG & ML wD

LONL

1,1, 1-Trichloroethane FDSSHO023 48 NL ND NL NA/NA
Benzenc ' : FDSSHOZ‘.! ND 22000 ::12_ R AR Nw‘No

Ethylbenzene FDSSHO23 130 7.8E+06 ND 1,260 No/No

Meﬂtylenec]ﬂorl& : .': = FDSSHO23 : .::.:.ND Nl o i i ND B v i NL o ﬁ:: : .NAINA':'

Tetrachloroethere FDSSHO23 13 NL ND NL NA/NA

Coleene - T BDSSHOZX 3 LEEH06 . Linemo o UNoNe

Xylene (Total) FDSSH023 1800 1.6E+08 ND 42,471 No/No

Semivolatile Orgamc Communds (ugkg)

"Tammaphmwm T ppssHOZ CUBSD0 L UBIEH06 T NDL L 10 N Yy

2-Methylnaphthalene FDSSH023 6800 NL ND NL NA/NA
Naphthalene. - L EDSSHO23 1 CU3IB#06 L UNDL lime o L NofYes o
bis(2-ethylhexyDphthalate FDSSH023 ND NL ND NL NA/NA

_Chfysezie-_ BT AT FDSSHD23 S B -'._'.-:__'_88.;0'00._-._ "'N_D__' 12,998 No/No .




Area 15, Fuel Distribution System
Charleston Naval Complex
February 2000

Table 1
Analytes Detected in Surface and Subsurface Soil
Area 15
Fuel Distribution System

Exceeds Ingestion-Dermal
Surface Ingestion/Dermal Subsurface Groundwater RBSL/Groundwater Protection
Parameters Location Conc. Contact RBSL Conc. Protection RBSL RBSL

—

CFleree 0 UFDSSHO2E o q8000 0 UNL U UNDL L NL o UNANA
Phenanthrene FDSSH023 1900 NL ND NL NA/NA

Pyene . FDSSHGI s NL ND . NL o NAMNA

Pesticides/PCB (ug/kg)

as#ppE smes N0 owm . on
Aroclor- 1260 FDSSH023 ND 53 NL NA/NA

ND UEINL

- Endrin
Heptachlor FDSSH023 5.3 NL ND NL NA/NA
Hepuchlorepoxide . EDSSHOZ3I 0 ND . NLO 0 ND N NAINAC

gamma-Chlordane FDSSH023 34 NL 32 NL NA/NA

Inorganics (mg/kg)

Al (A) - possuezs i ini;g';q.bgiﬁ "::f._f:.vglqi o 695 e T A
Arsenic (As) FDSSH023 1.8 NL 2.4 NL NA/NA

Bacium (Ba) o opssHOB 0  mi N A NL NAINA
Beryllium (Be) FDSSHO023 ND NL 0.31 NL NA/NA
Cadmium(C . FDSSHOM :“0.:19*{, W ND j?::'v;v*NL S AN

Calcium (Ca) FDSSHO23 13,100 NL 1,220 NL NA/NA




Area 15, Fuel Distribution System
Charleston Naval Complex
February 2000

Table 1
Analytes Detected in Surface and Subsurface Soil
Area 15
Fuel Distribution System

Exceeds Ingestion-Dermal
Surface Ingestion/Dermal Subsurface Groundwater RBSL/Groundwater Protection
Parameters Location Conc. Contact RBSL Conc. Protection RBSL RBSL

CChomwm(Co o FDSSHO23 83 NL o 1350 N AN
Cobalt (Co) FDSSH(23 1.3 NL 1.5 NL NA/NA
Copper(Cwy . FDSSHO23 . ND . NL 24 . NL U UNAMNA

Iron (Fe) FDSSHO023 4,860 NL 10,500 NL NA/NA

Led®) - rosso3 95 0 NL o 7e ML ONANAL

Magnesium (Mg) FDSSHO23 499 NL 646 NL NA/NA

Manganese My FDSSHO23 e N oMy N | NAINA

Mercury (Hg) FDSSHO23 0.07 NL 0.05 NL NA/NA

Nikel®N) . FDSSHOZs a2 . NL @ o NL o NANA
Potassium (K) FDSSH023 240 N 321 NL NA/NA
Selemum(se) ‘ : o FDSSHUB ND NL 051 NL NNNA
Sodium (Na) FDSSH023 ND NL 249 NL NA/NA
3Thauiumf@i)"13', .;"'vFDSSHQZf':"::_: e ::-:-f:f: NL e _--:Siz'ﬁNNA.-:V:;::%
Tin (Sn) FDSSH023 ND NL ND NL NA/NA
Vamdiom (V)  epssHom o fo6NL o 1ed om o Nama

Zing (Zn) FDSSH023 66.8 NL 14.8 NL NA/NA




Area 15, Fuel Distribution System
Charleston Naval Complex

February 2000
Notes:
NL = Not listed
NA = Not applicable
NT = Not taken
uglkg = Micrograms per kilogram
mg/kg =  Milligrams per kilogram

RBSLs for ingestion or dermal contact with surficial soil from the South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC, January 5, 1998) were used as reference concentrations.
Bolded concentrations exceed RBSL.



Area 15, Fuel Distribution System
Charleston Naval Complex
February 2000

Table 2
Analytes Detected in Shallow Groundwater
Area 15
Fuel Distribution System
RBSL/Tap Water
First Second Sampling RBC Shallow
Parameters Location Sampling Event Event (ug/L) Background
Volatile Organic Compounds {.g/L)
Toluene ' FDS15A 3 ND 100075 NA
Chlorobenzene FDS15A 6 ND NL/3.9 NA
Semivolatile Organic Compounds (ug/1)
Phenol FDS13A 1 ND NL/2200 NA
4-Methylphenol (p-cresol) FDSI15A 23 2 NL/18 NA
Benzoic acid . FDSISA' 6 “ND L NLIB0000 UNA

Pesticides/PCBs (ug/L)
beta-BHC : - FDSI5A .. 0:057 ‘ND _ NLA:037 NA
Inorganics (1:g/1)
Alnmimim (Al FDS15A 100 503 NL/3700 692

FDSI5B 3.016 209

: FDSI5C - 962 _474

Antimony (Sb) FDS15C 35 ND NL/1.5 4.85
Arsenic (As) FDSI15A 194 26.7 50/0.045 17.8

FDS15B 4.1 4.6
Barium (Ba) FDSI15A 55.2 94.5 2000/260 31

FDS15B 68.6 70.6

FDS15C 159 153
Calgium (Ca) FDS1SA 126000 235000 NL/NL NL
: o FDSISB - 98800 119000 : :

FDSISC: - 268000 284000
Chromium (Cr) FDS15A 0.92 1.5 100/11 3.88

FDS15B 4.7 ND

FDS15C 1.9 ND
Cobalt (Ca) - FDSISB 81 68 UNLme 1.85

FDS15C 1.3 ND
Copper (Cu) FDS15A 3.6 ND NL/150 8.33
Cyamde (CN) FDS15A 3 NT s NL/73 : 3.8

FDS158B 7 NT
Iron (Fe} FDSI15A 4920 6620 NL/1100 30,400

FDS15B 2060 675

FDS15C 1920 3040




Table 2
Analytes Detected in Shallow Groundwater
Area 15
Fuel Distribution System

RBSL/Tap Water
First Second Sampling RBC Shallow
Parameters Location Sampling Event Event (rg/L) Background
‘Magnesiom (Mg) CUFDSISA 122000 o 1se00 NL/NL' N
o ' FDSI5B £ 26200 2280077 :
FDS15C 19300 14000
Manganese (Mn) FDS15A 721 515 NL/73 2006
FDS15B 1050 813
FDS15C 806 465
Nickel (Ni) - FDSISA 39 0.84.: ‘NL/73 408
: L co FDSISB 32 L6
FDSISC 1‘7 o 0‘9 PO T S P
Potassium (K) FDS15A 10800 5130 NL/NL NL
FDS15B 7410 8050
FDS15C 3440 3450
Sodium (Na) "+ COEDSISAC IR0 157000 CUNLANL CUNL
S : CEDSISB L 92400 158000 S T
FDS15C 117000 114000 - L
Thallium (T1) 3.3 ND NL/0.26 ND
Vanadium (V) oy I NLI26 154
EIRRNPEE FDBISB o T e SR S :
FDS15C 1.9 1.6
Notes:
NL = Not listed
NA = Not applicable
ND = Naot detected
NT = Not taken
ug/lL. = Micrograms per liter

RBSLs from the South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC, January 5, 1998) and tap water RBCs (THQ=0.1)
from Risk Based Concentration Table (USEPA, October 7, 1999) were used as reference concentrations.
Italicized concentrations exceed the Tap Water RBC. For inorganics, italicized concentrations exceed the shallow groundwater background
concentration and the tap water RBC.
All background values for Zone G are based on twice the means of the grid sample concentrations. Background values for groundwater are based
on two sampling rounds in two wells at each depth.

10



Attachment A
Analytical Data



DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 1
02718700 LETTER REPORT Time: 10:44
AREA 15 SOIL SAMPLE RESULTS

CYANIDE SAMPLE [D ------- > | FDS-5-H023-01

ORIGINAL 10 ----- >| Fpssro2301

LAB SANPLE 10 ---> | 27355.10

ID FROM REPORT -->| FDSSHO2301
SAMPLE DATE ----->| 10/17/96

DATE EXTRACTED -->| 10/21/96

DATE ANALYZED --->| 10/24/96
MATRIX =~ mn s -3 | soil

UBITS - - -smocennsd | MG/KG

CAS #1ﬁérameter 7339 VAL
57-12-5 [Cyanide (CN) 0.53 U

*** Validation Complete **¥*




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 2
02/18/00 LETTER REPORT Time: 10:44
AREA 15 SO0OIL SAMPLE RESULTS
SUBLG-META SAMPLE D ~--=--~- > [ FD$-S-HOR3-01
ORIGINAL [D ~----->| FDSSHO2301
LAB SAMPLE 1D --->| 27355.10
ID FROM REPORY -->| FDSSHO2301
SAMPLE DATE ----- > | 10/17/96
DATE EXIRACIED -->| 10/22/96
DATE ANALYZED --=>| 10/24/96
MATRIX ---~-====53| Soil
UNLTS ----=-mae > | MG/xe
CAS # [Parameter 27339 VAL
7439-97-6 |Mercury (Hg) - 007
7429-90-5 [ALuminium ¢(AL) 2820,
7439-92-1 |Lead (Pb) 29.5
7440-36-0 [Antimony (Sb) 0.3 u
7439-95-4 |Magnesium (Mg) 499,
T440-38-2 JArsenic (As) 1.8
7782-49-2 |Selenium (Se) 0.33 U
7440-39-3 jBarium (Ba) 134
T7440-41-7 |Beryllium (Be) 0.23 U
7440-43-9 [Cadmium (Cd) 019 o
7440-70-2 [Calcium ¢Ca) 131400.
7440-47-3 [chromiom (Cr) .3
7440-48-4 |Cobalt (Co) 1.3 J
7440-50-8 [Copper . (Cu) 0.6 U
7439-89-6 |Iron (Fe) 4860.
T439-96-5 [Manganese (Mn) 2.5
7440-02-0 INickel (Ni) 4.2 J
7640-09-7 [Potassium (K) 240, Jd
7440-22-4 |Silver (Ag) 0.21 U
Thb0-23-5 [Sodium (Ma) 164, u
7440-28-0 {Thal Lium (TL) 0.47 4
7440-31-5 IFin (sn) 2. u
7440-62-2 [Vanadium (V) 10.6
TakD-66-6 12inc (2n) 66.8

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 3
02718400 LETTER REPORT Time: 10:44
AREA 15 SOIL SAMPLE RESULTS
SUB4L6-PEST SAMPLE 1D ~-v-~-- > | FDS-S-HOZ23-01
ORIGINAL ID ----->{ FDSSH02301
LAB SAMPLE ID --~>| FDSSHO2301
ID FROM REPORT -->| FDSSHO2301
SAMPLE DATE --=-=»| W/17/96
DATE EXTRACTED: --> | 10,20/96
DATE ANALYZED ---> | 10728796
MATRIX =====>| Soil
NITS UG/KG
CAS - # [Parameter 27339 VAL
319-84-6 |alpha-BHC 1.4 U
$19-85-7 [beta-BHC 1.4 U
319-86-8 |delta-BKC 1.4 u
58-89-9 jgamma-BHE (Lindane) b S|
76-44-8 |Heptachlor 5.3 J
309-00-2 [AldFin 1.4 U
1024-57-3 |Heptachlor epoxide 1.4 u
959-98-8 [Endosul far I . P u
60-57-1|pieldrin 2.8 u
72:5%:9 14,4 ~DDE 2.8 u
72-20-8 [Endrin 20,
33213<65-9 jEndosut fan It - 2.8 u
72-54-814,4*-D0DD 2.8 u
1031-07-8 [Endosut fan sul fate 2.8 U
50-29-3 |4,4'-DDT 1. u
72-43-5 [Methoxychlor 14, u
53494-70-5 lEndrin ketone 2.8 u
7421-93-4 {Endrin aldehyde 2.8 u
5103-71-9 |alpha-Chlordane 1.4 u
5103-74-2 [gamma+-Chiordane 1.4
B0D1-35-2 |Toxaphene 92. u
12674~ 11-2 |Aroclor- 10716 37. u
11104-28-2 |Aroclor-1221 37. u
11141-16-5 |arector-1232 37. u
53469-21-9 |Aroclor-1242 37. u
12672-29-6 JAroclor- 1248 37. u
11097-69-1 |Aroclor-1254 74 . U
1109&-82-5 jAroclor-1260 170. U

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 4
02/18/00 LETTER REPORT Time: 10:44
AREA 15 SOIL SAMPLE RESULTS
SUB4SE-SVOA SAMPLE ID ----~~-= > | FBS~5-HO23-01
ORIGINAL ID ----—>| FDSSHO2301
LAB SAMPLE 1D --->{ 27355.10
ID FROM REPORT -->]| FDSSHOZ2301
SAMPLE DATE ----->] 10/17/96
DATE EXTRACTED -->| 10720/96
DATE ANALYZED --->{ 11/01/96
MATRIX ----- - > | Soil
UNITS ~------==- -> | UG/KEG
CAS # parameter | 27339 VAL
108-95-2 [Phenol 1800. U
1-4h =4 [bist2-Chloroethyl dether ‘1800 u
95-57-8 |2-Chlorophenol 1800. u
541-73-1 1, 3-bichlorobenzene 1800 u
106-46-7 (1,4-Dichlorobenzene 1800. u
180-51-6 [Benzyl alcohal 1800, u
95-50-11,2-Dichlorobenzene 1809. U
95-48-7{2-Methylphenol (o-Cresol) 1800. ]
108-60-1|2,2" -oxybis(1-Chloropropane) 1800. u
106-44-5 14 -Methy!phenol (p-Cresol) 1800, u
621-64-7 N-Nitroso-di-n-propylamine 1800. U
&67-72- 1 [Hexachioroethane 1800 u
98-95-3 [Nitrobenzene 1800. U
78-5%9+1 [15a0phorone -1800. U
88-75-5 2-Nitrophenol 1800. u
105-67-9 12, 4-Dimethylphenol 1800, u
65-85-0 [Benzoic acid 8900. U
111-91-1 [bist2-Chloroethoxymethane 1800, u
120-83-2 (2,4-Dichlorophenol 1800. u
120-82-1 [1,2,4-Trichlorobenzene 1800. u
91-20-3 [Naphthalene 1700. J
106~47-8 J4~Chleroaniline 1800. u
B87-68-3 [Hexachlorgbutadiene 1800, u
59-50-7 |4-Chloro-3-methylphenol 1800. 4
91-57-6 (2-Methylnaphthalene 6800.
77-47-4 |Hexachlorocyclepentadiene 1800. u
88-06-2 |2,4,6-Trichlorophenol 1800. U
95-95-4 [2,4,5-Trichlorophenol a9v0. u
91-58-7 |2-Chloronaphthalene 1800. u
88-74-4 [2-Nitreaniline 8900. u
131-11-3 |pimethyl phthalate 1800. u
208-96-8 |Acenaphthylene 1800. u
606-20-2 |2,6-Dinitrotoluene 1800. u
99-09-2 [3-Kitroaniline 8900, u
83-32-9 |Acenaphthene 1800. U
51-28-5 [2,4-Dinitrophencl 8900. U

*** Validation Complete ***




DATALCP3 CHARLESTON CT0-0144 FUEL DISTRIBUTION Page: 5
02/18/00 LETTER REPORT Time: 10:44
AREA 15 S011. SAMPLE RESULTS
SWB46-SVOA SAMPLE 1D ------- >{ FDS-5-K023-01
ORIGINAL ID ----->] FDSSHO2301
LAB SAMPLE 1D --->) 27355.10
ID FROM REPORT --> | FDSSHUO2301
SAMPLE DATE ----- >| 18/17/96
DATE EXTRACTED --> | 10720796
DATE ANALYZED --->| 11701/96
MATRIX -==s== m===>| Soil
UNITS —-r-osamems > | UB/XG
CAS: #|Parameter 27539 VAL
100-02-7 |4-Nitrophenol 8%00. U
132-64-9 [Dibenzofuran 1800. u
121-14-2|2,4-Dini trotoluene 1800. u
B4-66+2 Diethylphthatate ‘1800. U
7005-72-3 j4-Chlorophenylphenylether 1800. U
86-73-7 |Fluorene 1900. -
100-01-6 |4-Nitroaniline 8900. u
534-52-1[2-Methyl -&,6-Dinitrophenol #900. u
86-30-6 |N-Ni trosodiphenylamine 1800. u
101-55-3 [4-Broméphenyl-phenylether 1800, Y
118-74-1 |Hexachlorobenzene 1800. u
87+86-5 Pentachlerophenol £900. u
85-01-8 |Phenanthrene 1900.
120-12-7 {Anthiacene 1800. U
84-74-2 |pi-n-butylphthalate 1800. u
206-44-0 |[Fluoranthene 1800. ]
129-00-0 [Pyrene 590. J
85-68-7 Butytbenzylphthalate 1800. u
91-94-1 (3,3 -Dichlorobenzidine 3700. u
56-55-3 [Benzola)anthracene 1800. u
218-01-9 |Chrysene 240, J
117-81-7 |bis(2-Ethylhexyl )phthalate (BEHP) 1800. u
117-84-0 DV -n-octyl phthalate 1800. u
205-99-2 |Berizo(b) fluoranthene - 1800. U
207-08-9 [Benzo(k)fluoranthene 1800. U
50-32-8 |Benzola)pyrene 1800, u
193-39-5 |Indeno(1,2,3-cd)pyrene 1800. u
53-70-3 [Dibenz(a,h¥anthracene 1800. 1]
191-24-2 |Benzo(g,h, i)perylene 1800. u

**% Validation Complete **+*




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 6
02/18/00 LETTER REPORT Time: 10:44
AREA 15 SOIL SAMPLE RESULTS
SWB46-VOA SANPLE ID ~------ > | FDS-S-H023-01
ORIGINAL 1D ----- » | FOSSHO2301
LAB SANPLE ID --->| 27355.10
ID FROM REPORY -->| FDSSKOZ301
SAMPLE DATE ----->| 10/17/56
DATE ANALYZED --->| 10722/96
MATRIX ----==2wns > [ soil
UNITS ----====r==> ! UG/KG
CAS # |Parameter 27339 VAL
74-87-3 |Chloromethane 56. u
T4~83-9 |Bromomethane 56. U
73-01-4 |vinyl chloride 56. u
7%-00-3 jChloroethane 56, u
75-09-2 |Methylene chloride 28. U
67-64-7 [Acetone 56. u
75-15-0 |carbon disulfide 28. u
75-35-4 11, 1+Dichloroéthene 28. u
75-34-3 |1,1-Dichloroethane 85. J
540-59-0 [1,2-Dichloroethene (total) 28. u
67-66-3 [Chloroform 28. u
107-06-2 |1, 2-bichioroethane 28. U
78-93-3 |2-Butanone (MEK) 56. u
71-55-611,1,1-Trichloroethanea 48, J
56-23-5 |Carbon tetrachloride 28. u
75-27-4 |Bromodichleromethane 28. u
78-87-5 |1,2-Dichloropropane 28. u
10061-01-5 |eis-1,3-Dichioropropene 28. y
79-01-6 |[Trichloroethene 28. u
124-48-1 [Dibromechioromethane 2B. u
79-00-511,1,2-Trichloroethane 28. U
71-43 -2 |Benzene 28, U
10061-02-6 |trans-1,3-Dichloropropene 28. U
75-25-2 [Bromoform 28. 1]
108-10-1 |4-Methyi-2-Pentanone (MIBK) 56. 1]
591-78-6 |2-Hexanone 56. ud
127-18-4 |Tetrachloroethene 13. J
79-34-5|1,1,2,2-Tetrachloroethane 28. ud
108-88-3 [Toluene 22. J
108-90-7 |Chlorobenzene 28. w
100-41-4 |Ethylbenzene 130. J
100-42-5 [Styrene 28. UJ
1330-20-7 [Xylene (Total) 1800. d
108-05-4 [Vinyl acetate 56. uJ
110-75~8 [2-Chloroethyl vinyl ether 56. UR

*** Validation Complete =**x*




BATALCP3 CHARLESTON CT0O-0144 FUEL DISTRIBUTION Page: 7
02718700 LETTER REPORT Time: 10:44
AREA 15 S0OIL, SAMPLE RESULTS
TPH-DRO SAMPLE Ip ~------ > | FDS-5-HO23-01

ORIGINAL 1D ----—- > | FDSSHO2301
LAB SAMPLE 1D --~>{ 27355.10
ID FROM REPORT -->| FDSSHOZ2301
SAMPLE DATE ----->| 10/17/96
DATE EXTRACTED --> | 10/24/96
DATE AMALYZED ---> | 11/06/96
MATRIX ---~rmmo-- > | Soil
INIFS ----=s=m=-=3 ] MG/KG
CAS # |Parameter | 2739 VAL
68334-30-5 |piesel 55.6 U
80D8-20-6 [Keroserie 585.6 u
9999000-35-1 |JP~4 C6-Ci4 55.6 u
I9FIN00-48-6 [NAPHTHA C6-CT2 55.6 u
68553-00-4 (Fuel oil no. 6 55.6 u

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 8
02/18/00 LETTER REPORT Time: 10:44
AREA 15 SOIL. SAMPLE RESULTS

TPH-GRO SAMPLE 1D ---~--->] FDS$-5-H023-01
ORIGINAL 1D ----- > | FDSSHO2301
LAB SAMPLE 1D --~->| FDSSH02301
I FROM: REPORT -->[ FDSSHG2301
SANPLE DATE --=-- >t 10717796
DATE ANALYZED --->| 10/22/66
MATRIX ---=m=--== > | Soil
UNITS ~-—r~ommoe- > { UG/XG
CAS # |Parameter 1 27339 VAL
B6290-B1-5 |Gasoline 501. J

**%x Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 1
02/17/00 LETTER REPORT Time: 11:34
AREA 15 SOIL SAMPLE RESULTS

CYANIDE SAMPLE I ------- > | FRS-S-H023-02

ORIGINAL 1D ----- > | FS$SHO2302
LAB SAMPLE ID --->| 40518.01%
1D FROM REPORY -->| FDSSHO2302
SAMPLE DATE ----->| 09/30/99
DATE EXTRACTED -->| 10/Q7/99
DATE ANALYZED --->| 10708799
MATRIX --=v~~+-~--»] a7l
UNI¥S ----r=~e-=-> | MGFKG

- CAS # [parameter : 40518 v VAL |

57-12-5 |Cyanide (CN) 0.17 U

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 2
02717700 LETTER REPORT Time: 11:34
AREA 15 SOIL, SAMPLE RESULTS
SW-META SAMPLE ID ------- > | FDS-$-H023-02
ORIGINAL 1D ----- > | FDSSHO2302
LAB SAMPLE ID --->| 40518.01
ID FROM REPORT --> [ FDSSHO2302
SAMPLE DAYE ----->»| 09/30/99
DATE EXTRACTED -~->| 10/06/99
DATE ANALYZED --->[ 19/07/99
MATRIX -----=~-=- >[ seil
UNITS ---s=ommsss > | Maxe
CAS: # [Parameter | 40518 VAL
7439-97-6 Mercury (Hg) 0.05
7440-38-2 arsenic (As) oA )
7640-39-3 [Barium (Ba) 313
TH40-43-9 [Cadmitm (Cd) 0.03 u
7440-47-3 [Chromium (Cr) 13.5
7439-92-1 lLead (Pb) 7.9
7782-49-2 [selenium (Se) 0.51 4
7440-22-4 {Sitver (Ag) R % T R
7440-36-0 |Antimony (Sh) 0.31 W
T440~41-7 {Beryll ium (Be) 031
7440-70-2 [Calcium (Ca) 1220.
75640-68-4% iCobalt (Co) I P J
7440-50-8 |Copper (Cu) o 2.4
7439-89-6 |tron (Fe) 10300
7439-95-4 [Magnesium (Mg) 646.
7439-95-5 INanganese (Mn) 343
7440-02-0 [Nickel (Ni) 2.9
7440-09-7 Potassium (K} - -4 I
7440-23-5 |Sodium (Na) 249. J
7440-28-0 |That Lium (TL) 0.4 u
7440-62-2 [Vanadium (V) 16.1
7440-66-6 |Zine (Zn) 14.8
7440-31-5 [Tin (Sn) 4.9 u
7429-90-5 |Atuminum (ALY £950.

***% Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 3
02/17/00 LETTER REPQRT Time: 11:34
AREA 15 SOIIL, SAMPLE RESULTS
SU-SVOA SAMPLE 1D ------- >{ FDS-S-H023-02
ORIGINAL 1D ----- >{ FOSSHO2302
LAB SAMPLE ID --->| 40518.01
1D FROM REPORT -->| FDSSH02302
SAMPLE DATE ----- >{ 0930799
DATE EXTRACTED -->| 10711799
DATE ANALYZED --->| 10/12/99
MATRIX -~---sm=rs >1{ Soif
UNITS -~-uoee ===~>1 UG/KE
CAS # Parameter | 40518 VAL
108-95-2 [Phenol 380. u
111-44-4 [bis(2-Chloroethyl yether . 380, u
95-57-8 |2-Chlorophenol 380. u
541-73-111,3-Dichliorobenzene 380 U
106-46-7 |1,4-Dichlorobenzene 380. u
100-51-6 [Benzyl aitcohol 380. 4
95-50-1|1,2-Dichiorobenzene 380. u
95-48-7 [2-Methylphénol (6-Eresal) 380, u
108-60-1|2,2'-oxybis(1-Chloropropane) 380. u
106-44-5 14-Methylphenol (p-Cresotl) 380. U
621-64-7 |N-Nitroso-di-n-propylamine 380. u
67-72-1 |Hexachloroethane 380. U
98-95-3 |Ni trobenzene 380, u
78-59-1 {Isophorone 380, .\
88-75-5 I2-Nitrophenol 380. u
105-867-9:12, 4-Dimethyl phenol 380, u
&65-85-0 |Benzoic acid 380. u
111-91~1 |bis(2- ChLoroethoxy)methane 1380: y
120-83-2 |2,4-Dichlorophenol 3a0. u
120-82-1 1,2, 4-Trichlorobenzene 380. u
91-20-3 |Naphthalene ~ 380. u
106-47-8 [4-Chloroaniline 380 u
87-68-3 |Hexachlorobutadiene 380. u
59-50-7 |4-Chloro-3-methylphenol 380, u
91-57-6 |2-Methylnaphthalene 380. u
77-47-4 [Hexachlorocyclopentadiene 380, U
88-06-212,4,6-Trichlorophenol 380. U
95-95-4 |2,4,5-Trichlorophenol 950, U
91-58-7 |2-Chloronaphthalene 380. U
88-74-4 |2-Nitroaniline 950, u
131-11-3 [pimethyt phthalate 380. u
208-96-8 [Acenaphthylene 380. U
§9-09-2 |3-Nitroaniline 950. u
83-32-9 [Acenaphthene 380. u
51-28-5|2,4-Dinitrophenocl 250. UR
100-02-7 [4-Nitrophenol 950, u

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: A
02/17/00 LETTER REPORT Time: 11:34
AREA 15 SOIL SAMPLE RESULTS
SW-SVOA SAMPLE D ------- > | FDS-$-HD23-02
ORIGINAL 1D ----- > | FDSSHO2302
LAB SAMPLE ID --->| 40518.01
ID FROM REPORY -->| FDSSHO2302
SAMPLE DATE ----- > | 09730799
DATE EXTRACIED -->| 10/11/99
DATE ANALYZED --->| 10/12/99
MATRIX +===<==-==>| Soil
UNITS -mmmnrmemns >| UG/KG
CAS'#tParameter | 4058 VAL
132-64-9 [Dibenzofuran 380. u
121 14-212,4-Dinitrotoluene - 380, u
606-20-2 |12,6-Dinitrotoluene 380, u
84-66-2 |biethytphthalate : 380. u
7005-72-3 [4-Chlorophenylphenylether 380. u
86-73-7|Fluorene ) 380.. u
100-01-6 |4-Nitroaniline 950. U
534+-52-1 [2-Methyl -4,6-Dinitrophenot 950, UR
86-30-6 [N-Nitrosediphenylamine 380, u
101-55-3 {4-Bromophenyl-phenyléther 5o N
118-74-1 |Hexachlorobenzene 380, u
87-86~5 jpentachlorophenol 950, U
85-01-8 |Phenanthrene 380. u
120-12-7}anthracene 380, u
84-74-2 IDi-n-butylphthalate 380. u
206-44-0{Fluoranthene 380. u
129-00-0 [Pyrene 380. u
85-68-7 IButylbenzylphthalate 380, u
91-94-113,3' -Dichlorobenzidine 380. u
R6-55%-3 |Benzo(a)anthracene 384, u
117-81-7 |bis(2-Ethylhexyl )phthalate (BEHP) 380. u
218-01-9i{Chrysene 380, u
117-84-0 |Di-n-octyl phthalate 380. u
205-99-2 |Benzo(b)fluoranthene -380. u
207-08-9 |Benzo(k)fluoranthene 380. u
50-32-8|Benzo{a)pyrene 380. 1]
193-39-5 |Indeno(1,2,3-cd)pyrene 380. u
53-70-3. [Dibenz{a, h)anthracene 380. u
191-24-2 |Benzo(g,h, iYperylene 380. u

**% Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 5
02/17/00 LETTER REPORT Time: 11:34
AREA 15 SOIL SAMPLE RESULTS
SW-VOA SAMPLE ID ~------ > | FD§~S-H023-02
ORTGIMAL 1D ----- »| FDSSHO2302
LAB SAMPLE ID --->| 40518.01
ID FROM REPORT --»| FDSSHOZ302
SANPLE DAYE ----- > | 09730799
DATE ANALYZED --->: 10[08/99
MATRIX ----=-==== > Soil
OALTS ---m~mnman > | UG/KG
CAS # |parameter 40518 VAL
71-43-2 |Benzene 2. J
100-41 -4 {Ethytbenzene 7. u
108-88-3 [Toluene 7. u
1330-20~7 Xylene (Total) 7. 1]
74-B7-3 |Chloromethane 7. u
74-83-9 |Bromomethatie 7. u
75-01-4 |Vinyl chloride 7. u
75-00-3IChloroethane T U
75-09-2 iMethylene chloride 7. u
67-64+1 JAcetone _ 7. U
75-15-0 |{Carbon disulfide 7. u
75-35-4 {1, 1-Dichloroethene 7. u
75-34-3 [1,1-Dichloroethane 7. u
540-59-0 [1,2-Dichloroethene (totat) 7. U
67-66-3 |Chloroform 7. u
107-06-2 {1, 2-Dichtoroethane 7- u
78-93-3 [2-Butanone (MEK) 7. u
71-55-611,1,1-Trichloroethane 7. u
56-23-5 |Carbon tetrachloride 7. u
108-05-4 [Vinyl acetate- 7. u
75-27-4 [Bromodichloromethane 7. u
78-87-5 [1,2-Dichloropreopane 7. u
10061-01-5 [cis-1,3-Dichloropropene 7. u
79-01-6 [Trichloroethene 7. u
124-48-1 [Dibromochloromethane 7. U
72-00-5 [1,1,2-Trichloroethane 7. u
10061-02-6 |trans-1,3-Dichloropropene 7. 1
75-25-2 {Bromoform 7. U
108-10-1 {4-Methyl-2-Pentanone (MIBK) 7. 1]
591-78-6 |2-Hexanone 7. U
127-18-4 |Tetrachloroethene 7. U
79-34-511,1,2,2-Tetrachioroethane 7. U
108-90-7 IChiorobenzene 7. U
100-42-5 [Styrene 7. u
110-75-8 [2-Chloroethyl vinyl ether 7. u

*** Validation Complete **=*




DATALCP3 CHARTLESTON CTO-0144 FUEL DISTRIBUTION Page: 6
02/17/00 LETTER REPORT Time: 11:34
AREA 15 SOIL, SAMPLE RESULTS
SHBL6-PEST SAMPLE 1D ------- >| FDS-5-HD23-02
ORIGINAL 1D ----- » | FOSSKO2302
LAB SAMPLE ID --->| 40518.01
ID FROM REPORT -->| FDSSK02302
SANPLE DATE ----->| (9/30/%%
DATE EXTRACTED --»| 10703799
OATE ANALYZED --->| 10705/99
MATRIX ---------- »| Soit
WNITS ~---=--====>] UG/KG
CAS #[Parameter [ -40518 VAL
12674-11-2 |Aroclor-1016 39. u
11104-28-2 [Aroclor-1221 39. y
11141-16-5 {Aroclor-1232 39. u
53469-21-9{Aroclor-1242 39. u
12672-29-6 (Aroclor-1248 39. u
11097691 [Areclor-1254 39, u
11096-82-5 [Aroclor-1260 53.
31984 -6 1al pha-BHC 1.5 u
319-85-7 |beta-BHC 1.5 u
" 319-86-8 |delta-BHC 1.5 U
58-89-9 |gamma-BHC (Lindane) 15 U
76-44-8 [Heptachlaor ) 15 U
309-00-2 |Aldrin 1.5 u
1024-57-3 |Heptachlor epoxide 2.8 U4
959-98-8 |Endosul fan 1 1.5 U
60-57-1 Dieldrin .- v
72-55-9 |4,4' -DDE 12.
72-20-8 [Endrin B Y
33213-65-9 |Endosul fan 11 3. u
72-54-8 4,41 -DDD 3. U
1031-07-8 |[Endosulfan sulfate 3. u
50-29-3 [4,4'-0DT 3. U
7421-93-4 |[Endrin aldehyde 3. u
72-43-5 [Methoxychlor 15. U
5103-71-9 |alpha-Chlordane 1.5 u
510%=74-2 |[gamma-Chlordane 3.2
8001-35-2 [Toxaphene 99. u
53494-70-5 |[Endrin ketone 3. U

*** Validation Complete ***




DATALCP3

CHARLESTON CTO-0144 FUEL DISTRIBUTION

Page: 1

02/17/00 LETTER REPORT Time: 11:43
AREA 15 GROUNDWATER SAMPLE RESULTS
CYANIDE SAMPLE 1D ------- > | FDS-G-WI5A-01 FDS-G-W15B-0% FDS-G-W15C-01
ORIGIMAL ID ----- > | FDSGW15A01 FDSGWI5801 FDSEN15C01
LAB SAMPLE ID --->| 28308.01% 28308.02 28308.03
ID FROM REPORT -->| FDSGWISAD1 FDSGW15801 FOSEN15CD
SAMPLE DATE ----- > | 01/28/97 01/28/97 01728797
DATE EXTHACYED --> | 01/31/97 01/31/97 01731797
DATE ANALYZED --->| D2/01/97 02701797 02/01/97
MATRIX --======== > | Water Water Water
UNITS ~-=momrmmons > [ UG/L UG/t | uesL
CAS. #[Parameter | 28308 var | 28308 VAL | 28308 VAL
57-12-5 |Cyanide (CN) 3. J 7. J 2. u

*** Yalidation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 2
02717700 LETTER REPORT Time: 11:43
AREA 15 GROUNDWATER SAMPLE RESULTS
SWBLL-META SAMPLE 1D ------~- > | FDS-G-W1SA-01 FDS-G-W154~02 FDS-G-W15B-01 FDS-G-W15B-02 FDS-G-W15€-01 FDS-G-W15C-02
ORIGINAL 1D ----- >| FDSGW15A0T FDSGWI5A02 FOSGW15801 FDSGW15802 FDSGW15C01 FOSGW15C02
LAB SAMPLE ID ---»| 28308.01 29707.04 28308.02 29730.06 . 28308.03 29730.07
ID FROM REPORT -->| FDSGW15A01 FOSGW15A02 . FDSGW15801 FDSGW15B02 | FDSGWI5C01T FDSGW1SCO2
SAMPLE DATE ----- »| 01/28/97 06/13/97 01/28797 06/16/97 - 01/28/97F 06/16/97
DATE EXTRACTED --> | 01/31/97 06/20/97 Q1/31/97 06/20/97 01/31/97 06720/97
DATE AMALYZED --->| 01/31/97 07/02/97 g1/51797 07/02/97 01/31/97 07/02/97
MATRIX ---------- > Water Water Water Water Water Water
INITS ------=2=-m3 | UG/L Us/L CHGAL uGy7L UG/L UG/L
GAS #|Parameter .| 28308 VAL | 26707 VAL | 28308 vaL | 29707 VAL 28308 VAL | 29707 VAL
7429-90-5 [Aluminum (AL) 100. J 503. 3010. 209, 962. 476,
7440-34-0 |Antimony (Sb) 2.1 1] 1.6 V] 2.1 u 1.6 U 3.5 d 1.6 u
7440-38-2 |Arsenic (As) 19.4 26.7 4.1 J 4.6 J 2.5 u 2.1 u
7440-39-3 [Barium (Ba) 55.2 J 94.5 “68.6 - - 70.6 159. J 153,
76440-41-7 |BerylLium (Be) 0.3 U 0.35 U 0. 59 U 0.29 U 0.59 U 0.42 U
7440-43-%-|Catmiun (Cd) 0.5 U 0.3 U 05 u 6.3 U 0.5 U 0.3 U
7440-70-2 [Calcium (Ca) 126000. J 235000. 98800. J 119000. 268000. J 284000,
T440=67-3 {Chromium (Cr) 0.92 1.5 J 4.7 J 1. u 1.9 J 1. u
7440-48-4 [Cobalt (Co) 0.9 u 0.8 u 8.1 J 6.8 ¢ 1.3 J 0.8 u
7440508 {Copper (Cu) 36 4 1.4 u A2 1.4 U 0.6 U 1.4 U
7439-89-6 |Iron (Fe) 4920. J 6620, 2060. J 675. 1920. J 3040.
7439-92-1-fLead (Pb) 1.7 U 0.2 9; K .Tu 0.9 4] 1.7 U 0.9 3|
7439-95-4 |Magnesium (Mg) 12200. J 15800. 26200. J 22800. 19300, J 14000.
7439-96-5 [Manganese (Mn) 721. J 515. 1050. J 813. 806. d 465
7439-97-6 Mercury (Hg) 0.1 u 0.1 U 0.1 u 0.1 u 0.1 u 0.1 13
7440-02-0 [Nickel (Ni} 3.7 J 0.8 3.2 J 1.6 J 1.7 J g9.9 d
7440-09-7 |Potassium (K) 10800. 5130. 7410, 8050. 3440. J 3450. J
7782-49-2 |selenium (Se) 2.8 U 3.4 U 2.8 U 3.4 U 2.8 o 3.4 U
- 7440-22-4 |Silver (Ag) 1.2 U 1. 1] 1.2 U 1. u 1.2 v 1. u
T440-23-5 |Sodium (Na) 78300. 157000. 92400, 158000. 117000. 114000.
7440-28-0 [Thallium (TL) 2.7 U 53 U 2.7 U 5.1 u 3.3 J 5.7 U
7640~31-5 |Tin (Sn) 2.6 U ta. U 2.6 u 1. u 2.6 U 14. U
7440-62-2 [Vanadium (V) 1.3 J 1.6 U 6. J 1.1 J 1.9 1.6 J
- Teh0-66-6 |Zinc (Zn) /e U 5.8 U 7.1 U 1.9 U 5.3 9.8 U

*** Validation Complete **%




DATALCP3 CHARTL.ESTON CTO-0144 FUEL DISTRIBUTION Page: 3
02/17/00 LETTER REPORT Time: 11:43
AREA 15 GROUNDWATER SAMPLE RESULTS

SUB46-PEST SAMPLE 1D ~-w--nn >| FDS-G-W15A-01 FDS-G-W15A-02 £DS-G~W15B-01 FDS-G-W15B-02 FDS-6-W15C-01 FDS-G-W15C-02
ORIGINAL ID ----- >| FDSGW1ISADT FOSGW15A02 FDSGW15801 FOSGW15B02 FDSEWISCON FDSGW15C02
LAB SAMPLE ID --->| 28308.01 29707.04 28308.02 29730.06 28308.03 29730.07
ID FROM REPORT -->{ FDSGW15A01 FDSGW15A02 FRSGW15B01 FDSEW15B02 - FDSEW15CO1 FDSGWI5C02
SAMPLE DATE -----»| (1/28/97 06/13/97 01/2B/97 06/16/97 - 01728797 0616497
DATE EXTRACTED -->| 01729797 06/16/97 01729797 06/18197 01729797 06/18/97
DATE ANALYZED --->{ 01731797 06/19£97 01/31/97 - 06/20/97 01731497 06/20/97
MATRIX ---~--=== =>1 Water Water -| water Water Water Water
UNITS =---------< | UssL uG/L : UG/E _ UG/L UB/L Us/L
CAS. # [Parameter 28308 VAL | 29707 VAL | 28308 VAL | 297D7 VAL | 28308 VAL | 29707 VAL
319-84-6 |alpha-BHC 0.04 Ul 0.06 U 0.04 U 0.06 U 0.064 U 0.04 U
319-85-7 |beta- BHC 6.057 4 0.06 U 0.04 U 0.04 U 0.06 U 0.6 U
319-86-8 |del ta-BHC 0.04 UJ 0.04 U 0.06 U 0.04 U D.04 U 0.06 U
58-89-9 |gamma-BHC (Lindane) 0.04 ud 9.06 U 0.06 U 0.06 U 0,06 U 0.04 U
76-64-8 [Heptachlor 0.04 Ul 0.06 U 0.06 U 0.06 U 0.06 U 0.06 U
309-00-2:|Aldrin 0.04 ul . 0.06 U© 0.04 - 4 0.06 0 0.04 . U 0.06 U
1024-57-3 |Heptachlor epoxide 0.04 Ul 0.06 U 0.064 U 0.04 U 0.06 U 0.04 U
959-98-8 {Endosul fan 1 0.046 . Ud 0.04 U 0.04 . .U 0.06 U 0.06 v 0.0 U
60-57-1 pieldrin 0.08 uJ 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
72:55-9 14 47 -DDE 0.08 uJ 0.08 0 0.08 U 0.08 4 0,08 - U 0.08 U
72-20-8 |[Endrin 0.08 Wl 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
33213659 JEndosul fan I1. 0.08 . ud g.08 v 0.08 U 0.08 U 0.08 v 0.68 U
72-54-8 |&,4'-DDD 0.08 Ul 0.08 U .08 U 0.08 U 0.08 U 0.08 U
1031-07-8 [Endasul fan sulfate 0.08 Wl 0.08 u 0.08. U 0.08 U 0.08 U 0.08 U
50-29-3 [4,4'-DDT 0.08 Ul 0.08 U 0.08 U 0.08 U 0.08 U 0.08 U
- T2~43-5 Methoxychtor 0.38 w 0.33 v 0.38 U 0.38 U 038 U 0.38 U
$3494-70-5 [Endrin ketpne_ 0.08 uwJ 0.08 b 0.08 U 0.08 U 0.08 U 0.08 U
7621-93%-4 [Endrin aldehyde 008 Wi 0.08 U 0.08 U 0.08 u 0.08 Y 0.08 U
5103-71-9 [alpha-Chlordane 0.046 UuJ 0.06 U D.04 U 0.04 U 0.04 U 0.06 U
5103-74~2 |gamma-Chlordane 0.04 W 0.06 U TG U 0.06 b 0.06 U 0.06 U
8001-35-2 |Toxaphene 25  uw 2.5 U 2.5 v 2.5 U 2.5 U 2.5 U
12674-11-2 jAroclor-1016 1. ud 1. ] 1. u 1. 1] 1. 1] 1. y
11104-28-2 [Aroclor-1221 1. ud 1. 1] 1. v 1. v 1. u 1. U
11141-16-5 [Araclor-1232 1. uJ 1. u 1. u 1. u 1. u 1. B}
53469-21-9 [Aroclor-1242 1. uJd 1. 1] 1. U 1. u 1. u 1. u
12672-29-6 |[Aroclor- 1248 1. ud 1. U 1. v 1. u 1. U 1. u
11097-69-1 |Aroclor-1254 2. uJ 2. u 2. 1] 2. U 2. u 2. u
11096-82-5 |[Aroclor-1260 2. ud 2. ] 2. U 2. u 2. Y 2. U

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 4
02/17/00 LETTER REPORT Time: 11:43
AREA 15 GROUNDWATER SAMPLE RESULTS

SUBLAG-SVOR SAMPLE ID ~-~<=-w= FDS-G-W15A-01 FDS-G-W15A-02 FDS-G-W158-01 FDS-G-W15B-02 FDS-G-W15C-01 FDS-G-W15C-02

ORIGINAL ID FDSGW15A01 FDSGW15A02 FDSGW15B01 FD3GW15B02 FDSGWISCA1 FDSGW15C02

LAB SAMPLE ID ---> | 28308.01 29707.04 28308.02 29730.06 28308.03 29730.07

ID FROM. REPORT --> FDSGW15A01 FDSGW15A02 FOSGW1SBOT FDSGW15802 FDSGWI5L01 FOSGW15C02

SAMPLE DATE 01728797 06/13/97 . B1/28/97 06/16/97 01/28/97 06/16/97

DATE EXTRACTED <-> | 01/29/97 06/16/97 01726/97 06718197 01/,29/97 06/18/97

DATE ANALYZED --->| D1/31/97 06/23/97 01/30/97 06725/97 81/30/97 06/25/97

MATRIX “-m==mmmss > | Water Water Water Hater Water Water

_ UNITS -=-=--smaas us/L uG/L UG/L UG/L UG/L UG/L
CAS #1Par'ameter 28308 VAL | 29707 VAL. | 28308 VAL | 29707 VAL | 28308 VAL | 29707 VAL

108-95-2 |Phenol 1. J 10. u 10. u 12. u 10, U 12. u
11-44-4 ibis(2-Chloroethyl Yether kicH u 10. U - M, u- 12. U 19. u S 2. u
95-57-8 j2-Chlorophenol 10. u 10. u 10. u 12. u 10. u 12. u
541-73-1 1, 3:Dichlorobenzene 10. u 0. L 0% [T TS 12. U 16. u 12. u
106-46-7 |1,4-Dichlorobenzene 10. u 10. u 10. u 12. u 10. u 12. u
100-51-6 {Benzyl alcohol 10, u 100 u i £+ PR 12. u 10. {7} 12. u
95-50-1 [1,2-Dichlorobenzene 10. v 10. u 10. u 12. u 10. U 12. u
95-48-7[2-Methyiphenol (o-Cresol) 10. 3] 10. 0] 0.0 U 12. U 0. u 12. u
108-60-112,2' -oxybis(1-Chloropropane) 10. U 10. u 10. u 12. u 10. u 12. u
106+44-5 {4 -Methylphenol (p-Cresol) 23, Z. J 10. U 12. u 10, U i2. U
621-64-7 IN-Nitroso-di-n-propylamine 10. U 10. U 10. u 12. v 10. U 12. U
67-72:1 [Hexachloroethane 10 4 10. u 0. Y 12. u 10. 1] 12. u
98-95-3 INi trobenzene 10. u 10. u 10. u 12. u 10, u 12. u
78-59-1 jIsophorene 10. u 10, u 0. U 12. U 10. u 12. U
88-75-5 |2-Nitrophenol 10. u 10. u 10. u 12. U 10. U 12. u
105-67-212, 4-Dimethylphenol 10. u 10. u 10, G- 12, u 0, U .. 2. u
65-85-0 |Benzoic acid 6. J 50. u 50. u 62. u 50. u 60, 1]
111-91-1bis(2-ch Loroethoxymethane 16. u 10. 33 104 Y i2. 2] 10, F) 12. u
120-83-2 |2, 4-Dichlorophenol 10. u 10. U 10. u 12. u 10. u 12. u
120-82-1,2,4-Irichlorobenzene 10. u 10. u 10, u 12. u 10. ] 12, U
91-20-3 |Naphthalene 10. u 10. u 10. u 12. u 10. u 12. u
106-47-8 [4-~Chloroaniline 10, u 14. u 10. 4 12. u 10. u 12. 3]
87-68-3 [Hexachlorobutadiene 10. u 10. u 10. u 12. u 10. U 12. u
59-50-7 |4-Chloro-3-methylphencl 10. u 10. u 0. U 12. U 10. ] 12. ]
91-57-6 |2-Methylnaphthalene 10. u 10. u 10. u 12. u 10. u 12. u
77-47-4 [Hexachlorocyclopentadiene 10, u 10. U 10 (4] 12. u 18. u 12. u
88-06-2 |2, 4,6-TrichLorophenol 10. U 10. U 10. u 12. u 10. u 12. u
95-95-4 12,4,5-Trichlorophenol 50. U 50. u 50. u 62. 4 50, u 60. u
91-58-7 |2-Chloronaphthalene 10. u 10. u 10. u 12. u 10. u 12. U
BB-74-4 |2-Nitroaniline 50. U 50. U 50, U 62. U 50. u 60. u
131-11-3 lpimethyl phthalate 10. u 10. U 10. U 12. U 10. U 12. u
208-96-8 [Acenaphthylene 10. u 19. u 10. u 12. u 10. i 12. U
606-20-2 2,6-Dinitrotoluene 10. U 10. U 10. u 12. U 10. v 12. u
99-09-2 3-Nitroaniline 50. u 50. u 50. U 62. u S0. u 60. U
83-32-9 |Acenaphthene 10. u 10. u 10. u 12. u 10. u 12. u
51-28-5 |2,4-Dinitrophenol 50. u 50. u 50. u 62. u 50. u 60. u

*** Validation Complete ***




DATALCP3 CHARLESTON CTQ-0144 FUEL DISTRIBUTION Page: 5
02/17/00 LETTER REPORT Time: 11:43
AREA 15 GROUNDWATER SAMPLE RESULTS

SUB4E6-SVOA SAMPLE ID ~~--~~- > | FBS-G-W15A-01 FDS-G-W15A-02 FDS-G-W15B-01 FDS-G-W1SB-02 FDS-G-W15€C-01 FDS-G-W15C-02
ORIGINAL 1D ----- » | FDSGWISA01 FDSGW15A02 FDSGW15601 FDSGW15B02 FDSGW15€a1 FDSGWI5C02
LAB SANPLE ID ---»>| 28308.01 29707.04 28308.02 29730.06 28308.03 29730.07
ID FROM REPORT -->| FDSGW15AD1 FDSGW15A02 FDSGW15B01 FDSGW15B02 FRSGWISCO1 FOSEWI5C02
SAMPLE DATE ----->} 01/28/97 06/13/97 01/28/97 06/16/97 01728797 06/16/97
‘DATE EXTRACYED -->| 01/29/97 06/16/97 01729197 06718797 61/29/97 05718797
DATE ARALYZED --->| 01/31/97 06/23/97 01730797 06725/97 01730797 06/25/97
MATRIX. ~—~==n==mn > | Water Water - Water Water - Water Water
UNITS --==-acmmcmn | UB/L UG/L uG/L UG/sL - UB/L UG#L
CAS #|Parameter 28308 VAL | 29707 VAL | 28308 VAL | 29707 VAL | 28308 VAL | 29707 VAL
100-02-7 [4-Nitrophenol 50. u 50. U 50. u 62. u 50. u 60. u
132-64-9 Dibenzofuran 10, u 10. N1} 10.. [T 12, U 10, i1 12. U
121-14-2 |2, 4-Dinitrotoluene 10. U 10. U 10. u 12. u 10. U 12. U
. 84662 [Diethylphthalate 16. it 10. U - 10, ¥ 12. U 10, 1] 12. u
7005-72-3 |4-Chlorophenylphenylether 10. u 10. U 10. u 12. U 10. 1] 12. U
86-73-7 |Fluorene 10. u 10. t 10 u 12. U 10. u 12. u
100-01-6 |4-Nitroaniline 50. U S0. u 50. u 62. U 50. U 60. U
534-52-1[2-Methyl ~&,5-Dinitrophenol 50. u 50. U 50, RN &2. ] 50. U 60. u
86-30-6 |N-Nitrosodiphenylamine 10. u 10. U 10. u 12. V] 10. u 12. u
101-55-3 14-Bromepheny | -phenylether 10. y 10. U 10. u 12. ] 10, u 12. U
118-74-1 [Hexachlorobenzene 10, U 10. u 10. u 12. u 10. U 12. U
87-~84-5 |Pentachlerophencl 50. u 50. 1] 50. u 62 u 50.. U 60. 1]
85-01-8 [Phenanthrene 10. u 10. u 10. U 12. U 10. u 12. v
126-12-7 [Anthracene [+ u 10. y 100 p 12. u 10. u 12. u
84-74-2 [Di-n-butylphthalate 10. u 10. u 10. u 12. U 10. u 12. u
206-44~0 |Fluoranthene 10. U 0. U 10 o 12. U 10. U 12. |
12%-00-0 |Pyrene 10. u 10. u 10. u 12. u 10. u 12. u
85-68-7 {Butylbenzylphthalate 10. y 10. U 0. u: 2. u 10, U 12. ]
91-94-1(3,3"-0ichlorobenzidine 20. U 20. ] 20. u 25. 1] 20. u 26, u
R86-55-3 (Benzola)anthracene 10. U 8. u 10 u 12. U 10. (1] 12. u
218-01-9 [Chrysene 10. 1} 10. u 10. u 12. 1] 10. u 12. U
117-81-7 |bis(2-Ethylhexyt yphthalate (BEKP) 10. u 10. U 10. U 12. u 10. u 12. u
117-84-0 [Di-n-octyl phthalate 10. u 10. u 10. u 12. u 10. U 12. u
205-99-2 |Benzo(b)flucranthene 10. u 10. u 0. u 12. u 10. Y 12. u
207-08-9 |Benzo(k) fluoranthene 10. u 10. u 10. u 12. U 10. u 12. u
50-32-8 [Benzo(a)pyrene 10. u 10. U 10. u 12. u 10, u 12. u
193-39-5 |Indeno(1,2,3-cd)pyrene 10. u 10. U 10. U 12. U 10. u 12. u
53-70-3 [Dibenz{a, h)anthracene 10. u 10. 1] 10. y 12. U 10. u 12. u
191-24-2 [Benzo(g,h, i)perylene 10. u 10. u 10. u 12. u 10. u 12. U

*** Validation Complete ***
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AREA 15 GROUNDWATER SAMPLE RESULTS
SUS4A6-VOA SAMPLE D ~----~-- >| FOS-G-WiSA-01 FDS-G-WI5A-D2 FOS-G-W158-31 FDS-G-W15B-02 FDS-G-W1s5C-01 FDS-G~-W15C-02
ORIGINAL ID ----- > | FDSGWISA0T FDSGWT5A02 FDSGW15B01 FBSGW15B02 FoSGW15C01 FDSGW15C02
LAB- SANPLE ID --->] 28308.01 29707 .04 28308.02 29730.06 28308.03 29730.07
ID FROM REPORT -->] FDSGW15AD1 FDSGW15A02 - FOSGW15B01 FDSGW15B02 FDSGN15CA FDSGW15C02
SAMPLE DATE ----- >{ 01/28/97 06/13/97 01728497 06/16/97 01/28/97 06/16/97
DATE ANALYZED --->] 01/30/97 06/ 17197 01/30/97 D&119497 01/38/97 06/19/97
MATRIX ----momoue > Water Water Water Water Water Water
UNITS ~+-msmmmm-- >{ UG/L uG/L UG/L UG/L UG/L e/t
cAS- #[Parameter 28308 . VAL | 29707 VAL [ :28308 VAL | 29707 VAL | 28308 vAL | 29707 VAL
74-87-3 [Chloromethane 10. u 10. u 10. U 10. U 10. u 10. u
74-83-9'|Bromomethane 10, y 10. u - 10. u 10. u 10. u 10. u
75-01-4 |Vinyl chloride 10. u 10. u 10. U 10. U 10. U 10. U
75-00-3:|Chloroethane 10, u 10. y 10, U 19. U 10. F] 10. 1]
75-09-2 [Methylene chloride S. u 5. u S. U 5. u 5. u 5. u
67-64~1 [Acetone : 13, u 10. u 10: u 10. y 10. U 10. u
75-15-0 |[Carbon disulfide 5. u 5. u 5. U 5. u 5. v 5. ]
75-35-4 |1,1-Dichioroethene 5. u 5. kE| 5. u 5. w 5. ) 5. U
75-34-3|1,1-Dichloroethane 5. u 5. u S. u 5. U 5. u 5. v
S40-5%-0 [1,2-Dickhtoroethene (total) 5. u 5. u - T 5. U 5. v 5. ]
67-66-3 |Chloroform S. u 5. U 5. u 5. u 5. u 5. u
107-06-2 [1,2-Bichloroethane 5. Y] 5. U 5. u 5. U 5. v 5. U
78-93-3 [2-Butanone (MEK) 10. u 10. u 10. u 10. u 10. u 10. u
71-55-611,1,1-Trichloroethane 5. u 5. y 8. y 5. u 5. u 5. U
56-23-5 [carbon tetrachloride 5. u 5. u 5. 1] 5. u 5. u 5. v
75-27-4 Bromodichiaromethane -5, u 5. u 5. u 5. u 5. u 5. u
78-87-5 [1,2-Dichloropropane 5. v 5. U S. v 5. u 3. v 5. U
100631-01-5 jeis-1,3-Dichloropropene 5. u 5. u 5. U 5. u 5. u 5. 1]
79-01-6 |Trichloroethene 5. u 5. u 5. v 5. U 5. u 5. u
124-48-1-Dibromochloromethane 5. U 5. u S. U 5. o 5. u 5. u
79-00-5|1,1,2-Trichloroethane S. u 5. u 5. u 5. u 5. u 5. u
71-43-2 |Benzene 5. u 5. v 5 u 5. u 5. u 5. U
10061-02-6 |trans-1,3-Dichloropropene 5. u 5. u 5. u 5. u 5. u 5. u
75-25-2 |Bromoform 5. u 5. u 5. u 5. u- S. u 5. g
108-10-1 |4-Methyl-2-Pentanone (MIBK) 10. u 10. u 10. u 10, u 10. u 10. u
5%1-78-6 |2-Hexanone 10. u 10. U 10. u 0. U 10. U 10. u
127-18-4 [Tetrachioroethene 5. u S. 1] 5. u 5. u 5. U 5. u
79-34-5(1,1,2,2~Tetrachloroethane 5. ¥] 5. U 5. u 5. u 5. U 5. U
108-88-3 |Toluene 3. J S. u 5. U 5. u 5. u 5. u
108-90-7 |Chlorobenzene 6. 5. U 5. u 5. u 5. u 5. u
100-41-4 |Ethylbenzene 5. u 5. u 5. U 5. u 5. u 5. u
100-42-5 [Styrene 5. u 5. u 5. U 5. u 5. u 5. u
1330-20-7 |Xylene (Total) 5. u 5. u 5. u 5. U 5. u 5. u
108-05-4 [Vinyl acetate 10. u 10. u 10, u 10. u 10. U 10. u
110-75-8 |2-Chloroethyl vinyl ether 10. u 10. U 10. u 10. U 10. u 10. u

*** Validation Complete ***




ENSANFE

ENsAFE INC, ENVIRONMENTAL AND MANAGEMENT (CONSULTANTS

201 North Palafox Street. Suite 200 « Pensacoig, FL 32501 « Telephone 850-434-2230 « Facsimile 850-434-2288 « www.ensafe.com

October 1, 1999

Commanding Officer

ATTN: Mr. Gabriel L. Magwood, Code 1849
Naval Facilities Engineering Command
Southern Division

2155 Eagle Drive

P.O. Box 190010

North Charleston, South Carolina 29419-9010

RE: Fuel Distribution System, Area 18, Charleston Naval Complex, South Carolina
(SCDHEC No. 01188)

Dear Mr. Magwood:

This final letter report supplements the Fuel Distribution System (FDS) Contamination Assessment
Report (CAR) dated September 10, 1998. This letter report incorporates the results of follow-on
investigative activities performed in response to SCDHEC comments concerning Area 18.

In accordance with the Statement of Work, two copies of this report are attached. Two copies are
also being sent to Paul Bristol of the South Carolina Department of Health and Environmental
Control.

Should you have any questions or concerns regarding this submittal, please contact me.
Sincerely,

EnSafe Inc.

Craig R. Smith

Attachment

ce: T. Haverkost, EnSafe - Charleston
0144 File

Charleston » Cincinnati » Dallas « Jackson, TN « KéIn « Knoxville » Lancaster * Memphis » Nashville * Norfolk « Paducah « Pensacola + Raleigh



Area 18, Fuel Distribution System
Charleston Naval Complex
October 1999

Area 18
(SCDHEC No. 01188)

Background

Area 18 of the Fuel Distribution System (FDS) is associated with Phase I soil sample

FDSSC11401, which exhibited total petroleum hydrocarbons-diesel range organics of

366 milligrams per kilogram (mg/kg), which prompted Phase II soil and groundwater sampling

within Area 18. Phase II soil sampling revealed that no risk-based screening levels (RBSLs) were

exceeded. Phase 1I also included installation and sampling of monitoring well FDS18A.

Groundwater analytical results identified no exceedances of RBSL chemicals of concern. The only

constituent of interest at Area 18 was pentachlorophenol (PCP), which was detected above its

USEPA tap water risk-based concentration (RBC) at FDSI8A during the second sampling event
only (Contamination Assessment Report [CAR], EnSafe 1998). Figure 1 shows the sample

locations at Area 18.

Follow-on Activities

Because no petroleum chemicals of concern were exceeded at monitoring well FDS18A or in the
soil sample FDSSC11401, the CAR recommended no further action for soil and groundwater at
Area 18. The South Carolina Department of Health and Environmental Control recommended
resampling of FDS18A for semi-volatile organic compounds (SVOCs) including PCP. This
sampling effort was completed in March 1999.

Results
Monitoring well FDS18A was resampled in March 1999 for SVOCs and PCP. No organic
compounds were detected in this sample. Attachment A contains the analytical results from the

post-CAR sampling.
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Area 18, Fuel Distribution System
Charleston Naval Complex
October 1999

Conclusions and Recommendations
Because no soil or groundwater RBSLs were exceeded at Area 18 and PCP was not detected in

the follow-on groundwater sample, no further action is recommended for soil and groundwater at
Area 18.



Area 18, Fuel Distribution System
Charleston Naval Complex
QOctober 1999

Attachment A
Analytical Data



DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION page: 1
10/01/99 POST CAR GROUNDWATER SAMPLING Time: 14:39
AREA 18

SVOA+PCP SAMPLE ' Ify ~-»=2s= > 1 FDS-G-W18A-03
ORIGINAL ID ----- > FDSGW1BA03
LAB SAMPLE ID =-->] 37648.05
ID' FROM: REPORT ~-> { FDSGW18A03
SAMPLE DATE -=~--- >1 03705499
DATE-EXTRACYED -->| 03708799
- DATE ANALYZED --->1.03/15/99
MATRIX == amms ==ee3 Water
UNITS =-=-omosmsn [ UG/L
CAS #|Parameter ' 37648 VAL
91-20-3 |Naphthalene 10. u
:'56-55-3 [Befizo(ayarithracene 0. U
218-01-9 |Chrysene 10. U
205-99-2 |Benzo(b) fluoranthene 0. \
207-08-92 [Benzo(k)f luoranthene 10. U
87-86-5 [Pentachlorophensl 2500 U

*** Validation Complete **%*




Areas 2, 3, 4, 5, and 6, Fuel Distribution System
Charieston Naval Complex
October 1999

Areas 2, 3,4, 5, and 6
(SCDHEC No. 01181)

Background

The combined Areas 2, 3, 4, 5, and 6 of the Fuel Distribution System (FDS) are associated with
Phase I soi! samples FDSSC01101 through FDSSC01401, and FDSSC01601. As reported in the
FDS Contamination Assessment Report (CAR), these samples exhibited total petroleum
hydrocarbons-gasoline range organics ranging from 61.8 micrograms per kilogram (ug/kg) at
FDSSC01101 to 124,000 pg/kg at FDSSCO01301. These Phase I soil results prompted subsequent
Phase II soil and groundwater sampling at the combined areas. Phase II soil sampling revealed
chemicals of concern (COCs) for the soil. Benzene was detected at 100 ug/kg at sample
FDSSCO01201 which exceeded the risk-based screening ievel (RBSL) of 5 pg/kg. Total
naphthalenes of 159,000 n.g/kg and 5,490 n.g/kg at FDSSC01201 and FDSSC01301, respectively,
exceeded the RBSL of 210 pg/kg. To determine if groundwater has been adversely impacted by
these petroleum COCs, 14 shallow groundwater monitoring wells were installed and sampled in
the combined areas during Phase II. Data from nearby well 638001 were 'also incorporated into
the investigation. The Phase II groundwater investigation revealed the RBSL for total polycyclic
aromatic hydrocarbons (PAHs) was exceeded at well FDSO6B during both the first and second
sampling events, while the RBSL for 2-methylnaphthalene was exceeded at this well during the

first event (CAR, EnSafe 1998). Figure 1 depicts the Areas 2, 3, 4, 5, and 6 sample locations.

Follow-on Activities

The FDS CAR recommended and South Carolina Department of Health and Environmental
Control (SCDHEC) concurred that removal/remediation of the soil at FDSSC012 was necessary
to mitigate the threat of benzene and naphthalene leaching to groundwater at this location. To fil)
a potential data gap at Areas 2, 3, 4, 5, and 6, the FDS CAR also recommended installation of a

monitoring well downgradient of FDSSC012 to determine if these COCs were 1eachihg to
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Areas 2, 3, 4, 5, and 6, Fuel Distribution System
Charleston Naval Complex
October 1999

groundwater. Monitoring well FDS02D was installed downgradient from FDSSC012 in February,
1999, and all area wells were resampled for RBSL parameters in March 1999. Figure 1 depicts
the combined Areas 2, 3, 4, 5, and 6 sample locations, including the location of the new well.
Attachment A contains the monitoring well construction diagram and well development record for
the new well, FDS02D. The FDS CAR contains the boring logs and development records for the

previously installed wells in the combined area.

Results

Figure 2 presents the shallow groundwater piezometric surface at Areas 2, 3, 4, 5, and 6 as
measured in March 1999 at low-tide. Groundwater flow is generally to the southwest near
FDSO05B and the south southwest near FDS02D, which is similar to the low-tide flow direction
shown in the CAR (EnSafe 1998). This flow regime places the new well directly downgradient

from the area of contaminated soil.

Analytes detected in shallow groundwater at Areas 2, 3, 4, 5, and 6 during the post-CAR sampling
are summarized in Table 1. These most recent resuits revealed no detectidns of volatile organic
compounds (VOCs). The only semivolatile organic compounds (SVOCs) detected were
benzo(k)fluoranthene at 0.9 micrograms per liter («g/L) and benzo(b)fluoranthene at 0.9 ng/L,
detected in well FDS06C. Both concentrations were below their individual RBSLs of 10 ug/L..
These concentrations contributed to a total PAH concentration of 1.80 ng/L, at FDS06C. Four
inorganics were also present at concentrations below their respective RBSLs. . Attachment B
contains the analytical data from the post-CAR sampling. The FDS CAR contains the analytical

data from all previous sampling at the combined areas.

Conclusions and Recommendations
As reported in the CAR, the benzene concentration detected in Phase I soil sampie FDSSCO01201
was 100 wg/kg, which exceeds the RBSL of 5 ug/kg. The concentration of total naﬁhthaleries at
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Areas 2, 3, 4, 5, and 6, Fuel Distribution System
Charleston Naval Complex

October 1999
Table 1
Analytes Detected in Shallow Groundwater
Post-CAR Sampling, Areas 2, 3, 4, 5, and 6
Fuel Distribution System
RBSL
Parameters Location Sample Results (ug/L) Exceeds RBSL
Organics (ug/L)
Total PAHs

Benzo(h)fluoranthene
S E-Be_n‘z0(_]().1_11:1‘(_%'1.r.;'1:ﬁt'hene

Inorganics {.g/L)

Arsenic (A9

Barium (Ba) FDS02A 140 2,000 No
FDS02B 46.2 No
FDS02C 252 No
FDS02D 849 No
FDSO3A 28.5 No
FDS03B 27.4 No
FDS03C 223 No
FDSMA 12.1 No
FDS04B 25.7 No
FDS04C 14.9 No
FDS05A 43.5 No
FDSO0sB 39.7 No
FDSO6A 15.4 No
FDS0GB 28.9 No
FDS06C 31 No
‘Chrominm (Cr) FDS02A SN I S EY00. No
IR FDS02B = AL8L No
FOS02C 099 No
FDSH4A G 08T "No
FDS04B 20,84 " No
FDSM4C 0,83 No
FDSOSA EEREPERETN: b ERIE --No
FDSDSE ”"::'0,87 - No
FDSo6A £ I I - Nao
FDS06B 15000 No
FDS06C 5.6 :No
Lead (Pb) FDS06A 1.8 15 No
EDS06C 2 No
Notes:
w2fl. = Micrograms per liter

RBSLs from the South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC, Jumnary 5, 1998).



Areas 2, 3, 4, 5, and 6, Fuel Distribution System
Charleston Naval Complex
October 1999

FDSSC01201 (159,000 wng/kg) and FDSSCO1301 (5,490 ug/kg) also exceeded the
RBSL (210 pg/kg). Because these samples were collected below the water table at depths
between 4.3 and 6.8 feet, they are effectively samples of the aquifer matrix and therefore Site
Specific Target Levels would not be applicable. The concentrations at FDSSC01201 also exceed
their respective soil-to-groundwater soil screening levels (SSL [DAF=20]) of 30 ng/kg (benzene)
and 84,000 wpg/kg (naphthalene), (from the Soil Screening Guidance: Technical Background
Document [USEPA 1996]), suggesting a potential for migration of these constituents from soil
to groundwater. However, groundwater analytical data from downgradient wells FDS02C and
EDS02D confirms leaching is not occurring at FDSSC01201. In addition, groundwater analytical
data from monitoring wells FDS06C and FDS05A confirms no leaching of naphthalene from
FDSSC01301. Because the soil at locations FDSSC(012 and FDSSC013 do not appear to be

causing a groundwater problem, intrinsic remediation is recommended for the impacted soil at the
| combined Areas 2, 3, 4, 5, and 6. To support this recommendation, monitoring of groundwater
is proposed. Monitoring wells FDS02A and FDS02D, located directly downgradient of
FDSSC012 and FDSO05A and FDS06C located near FDSSCO013 should be monitored quarterly for
a period of one year. These samples should be analyzed for RBSL VOCs and SVOCs to ensure

that constituents detected in soil are not migrating to groundwater.

The groundwater results presented in the CAR show a significant decrease in total PAH
concentrations at well FDS06B from 104 wg/L to 27 ug/L. The post-CAR groundwater results
show these concentrations have decreased to below the reporting limits. This trend illustrates that
intrinsic remediation of groundwater constituents is occurring. The groundwater monitoring
program recommended to document intrinsic remediation of soil constituents should be sufficient
to also demonstrate that concentrations in groundwater are decreasing by natural attenuation. In
addition, groundwater is not currently used at Charleston Naval Complex (CNC) as a source of
potable or process water; a basewide potable water system provides drinking and process water

to buildings at CNC. This system is to remain in operation under the current base réuse plah. In



Areas 2, 3, 4, 5, and 6, Fuel Distribution System
Charleston Naval Complex
October 1999

addition, the shallow aquifer for this investigation contains significant concentrations of naturally
occurring chlorides and elevated total dissolved solids, which makes this water-bearing unit a

questionable potable water source.



_ Attachment A
Monitoring Well Construction Diagram/Well
Development Record



ENSAFE

Monitoring Well NBCGFDS02D

Project: Fuel Distribution System — Naval Base Charleston

Coordnates: 371954.90 £, 2327 6.8 N

Location: Charfeston, SC

Surface Elevation: 7.3 feet ms!

Started at 0830 on 2-02-99

TOC Elevation: 7,08 feet msf

Completed at 1040 on 2-02-39

Depth to Groundwater: 542 feet TOC Measwed: (66

Driing Method, 4.25"1I0 (80" 00} HSA with spit spoon

Groundwater Elevation: 3/3/99 feet msl

Drling Company: Aiance (SC Cerl. #889)

Total Depthc 28 feet

Geologist: £. Baykey

Wel Screen: 28 fo 2.3 feet

o |2 |gl<|2l8]g 2 | WELL DIAGRAM
o =
SwulBuwl G| 8| & 2 GEOLOGIC DESCRIPTION s
< [ = > 21 8 :
= o z oloe & <l & O o
%z ._‘3 33 F > Py o @
= A} X w o R © oy
Surface conditions: Asphalt. ﬁ
1 T 63
a0 g& Sand: brown; vf/f w/ trace med.; trace siit; :-_;', Y I
o S} . H5.6 ] N
AN damp; soft. ya 41 o A
35 P o N 187 j A F 5
1.:- SM Clay: dk. gray-brown; trace vf sand; firm; y 2 HE A o
w — - . -~
L plastic. Ao LA =
Ll 4 (SO = e
Sand: dk. gray-brown; vi/f w/ trace med.; silty; L Z S
65 T \ some damp, soft clay; faint chemical edor. /— 33 o [El: o
1 ] | | OL = ,':
5] Iy, Silt: dk. gray-black; clayey: soft; plastic: moist: al:
i \ ©4.2. pebbly. ' Vai: a |
'l o Sill: as above. § 3 =
! £ G ©
/ ML Silt: olive-brown; clayey; trace vf sand: S <
% cL calcareous; soft; plastic; damp; Marl fill; f/crs > ¥ ;
100 A sand lenses at 7.4°, 7.8, € 7.9". 7 = - @
PR ’ - x >
6'.9.6 SH Sand: gray; f/crs; trace f/crs POy shell frags; B 5 w
— \ loose; wet. A 3 ¥
10 45 e 27 :;
/ ML Silt: olive—brown; clayey; w/ vf sand: firm; moist -
CL to wet; marl fill. -
o o 38
- SW .\ Sand: gray: ft/crs w/ trace f/crs PO4 shell frags; 42
wet. /_
[y - a0 | ¥ L
e SP i R . it -
A SM Sand: gray: vf/f w/ trace med; some silt; trace 56 \
l 50 aL black PO4 grains: trace shell frags; soft; soupy; [ -
wet, a
Q
Silt: gk. gray; some ¥f sand; soft; wet. g
[
15 ¢
204

Fage 1 of !



ENSAFE

CHARLESTON NAVAL COMPLEX
WELL DEVELOPMENT STATUS REPORT
ZONE G FDS

WELL DEVELOPMENT SUMMARY
Well :NBCG\FDSO02D
Summary Log of well development progress.

Readings are final readings for each wvisit.
Volume data are cumulative from start of develcpment.

DATE VOLUME pH Turb Cond Temp Sal
Gallons NTU mS/cm Celsius | %

2-24-99 } 15 v 6.81 299 1 16.9 16.1 -
2-24-99 | 25 6.93 -10 15.1 21.3 -
2-24-959 1 35 6.95 -10 19.8 20.8 -
2-24-99 | 4¢ 6.94 -10 20.2 21.8 -
2-24-99 | 45 6.93 ~10 19.8 21.5 -
2-24-9% 1 50 6.93 -10 20.0 21 .4 -
2-24-99 | 55 6.93 -10 20.0 21.3 -

Well Development Completed on: 2-24-99

COMMENTS :



Attachment B
Analytical Data



{_DATALCP3
10/01/99

CHARLESTON CTO-0144 FUEL DISTRIBUTION

POST-CAR GROUNDWATER SAMPLING
ARFAS 2,

3,

4,

5, AND 6

Page: 16
Time: 09:30

SAMPLE 1D

CORIGINAL- TD ~~===3]
~LAB SAMPLE ‘1D -~~~

/1D FROM REPORT -=>

SAMPLE DATE ~<--->
DATE ANALYZED -=->

| FDS-G-W024-03
FDSGHO2A03 .

37662.06 -

. FDSGWO2A03

03703799

"03708/99
“Mater -
G/t

13restor
- ¥DSGWORBO3
037047995

FDS+G-W02B-03
FDSGW02B03

03733;99

T} FDS<6-W02C-03
“| £DSGHO2CO3:
3760207

FDSGWO2CO3

| 103703/99 i
| as/08799
ol Mater

| FDs-G=wo2D-01
| £05EN02D0T
3760204

FDSGWO2001
03/03/99. ..

| 03/08/99
o Water

ug/L

FDS-G-WO3A-03

- FDSGWO3AD3
e 3T63L02 L
“|: FDSGWO3A03

~|-03 /0429
03708799
|- Water
PUG/L:

FDS-G-WO3B-03
FDSGWO3803

37602.03
. FDSGHO3803
- 03/03/99

03705799
Water -

uG/L

CAS. #

Parameter . :

| 3

302

VAL

37602

VAL |

37631

VAL

37602 VAL

71-43-2
LA00-414:6
108-88-3
1330-20-7

Benzene
Ethylbenzene
Taluene
Xylene (Total)

WL nun
o s m.-

ccCcoc o

c.cEct o

c c e B

v
e cac

AV, SRV RRT RV, )

cccc

1w
.
[t anfi cndiy =)

*** Vaplidation Complete ***




DATALCP3
10/01/99

CHARLESTON CTO-0144 FUEL DISTRIBUTION

3,

4,

POST-CAR GROUNDWATER SAMPLING
AREAS 2,

5, AND 6

Page:

17

Time: 09:30

SAMPLE 1D

- ORIGINAL: ID. -~=-->

LAB' SANPLE 1D -:->
ID-FROM: REPORT :~=>

FDS-6-HO3C-03
FOSGWO3C03
37602.02
FDSGWO3CO3

> | 03703799 .
| 03/65/99

Water.
UG/L o

R

FDS-G-W04A-03

_FOSGWO4ADS <.

1'37602.08 7

| FDSGWO4ADS -
.Q}[O}[?QT[ Lo

03708799
Water: ..

FBS - G<W04B-03
FDSGWO4BO3

| eeon
- FDSGHO4BO3 - .
| 03/03/99 i
l-o3r08/99
hdidater ey
UG

FDS-G-W04C-03
EDSGHO4LO3
37602, 10:

-FDSGWO4CO3

03/03/99.

o 0320899
T Water

UGAL

: o L2 B .

FDS+G-WOSA-03

| FOSGWHSA0S:

| FDSGWOSAD3:
103704799
-03/08/99

Water::

©| FDSGWOSR03

| Foswos03
| 03703799

ue

FDS:G-W05B~03

37602.05

03705799
Water:

CAS #

137602

VAL |

37602

VAL | 37602

e

AL |3

71-43-2
©100~41 -4
108-88-3
1330-20-7

Benzene
Ethylbenzene: -
Toluene
Xylene (Total)

u
A

u

oy

oo i |
AN
15, S BT Y, ] "
o CgC
XA
Ciey
ccoec
RS 5

ceccicfl
c.cigc

*** Validation Complete **=*



DATALCP3
10/01/9%

CHARLESTON CTO-0144 FUEL DISTRIBUTION

POST-CAR GROUNDWATER SAMPLING

AREAS 2: 3: 4: 5, AND 6

Page: 18
Time: 09:30

SAMPLE 1D ------- »

- ORTGINAL ID <====>
- :LAB: SANPLE 1D -~~5

ID FROM REPORT :-->

i SAMPLE DATE ----=>
" DATEANALYZED ---3

EDS<G:HO6A- 03

FDSGWOSA0S

3763104

FDSGHOBAD3
03704799

“D308/99

- | #os-G-vo6e-03

|- FDSGNOGRDS:
SGHOE | Fosawoscos
B3£04799 1 03r06r99
03708799 103708799

Water . T Mavertin
FUGAE T et

FDS=G2W06B-03
FOSGUASROZ =
376310550
“FDSGWOSROZ

CAS #

VAL | 3TEBT

VAL 37631 VAL

71-43-2
100-41-4
108-88-3

1330-20-7

Benzene
Ethylbenzenea
Toluene »
Xylene (Totat)

W wran |
- . L * N L St

[V SRV BT, BRV, |
ccaecc |
AP i
oA

¢ eee

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 1
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6

SW~SVOA SAMPLE 1D ------= >} EDS-G-WO2A-03 FDS:G-WO2B-03 FDS-G-W0260-03 10 1 1 | FDS<G-M02D-01 SEB$-G-403A-03 FDS-G-H038-03
ORIGINAL 1D ----- >| FD5GW02A03 FOSGWO2B03 | FDSGWO2C03 £D56W02001 L FDSGWOBA0S |- FDSGHO3E03
LAB ‘SANPLE 1D --->| 37602.06 37631.01 37602.07 Sl 37602.04. U1 3T63%.02 1:37602.03
1D, FROM REPORT -->| FDSGWOZAD3 -FDSGWO2BG3 - | FDSGWO2CO3 . o | FDSGW02DO0Y oy FDSGWOSA03 | FDSGWO3BO3
- . SAMPLE DATE -----~>| 03/03/99. | O3/04499 - L} 03703/99 ,;r it 03703/99 RN 1L 9507\ R 03703499
- DATE EXTRACTIED -->| 03705799 o 03/D6/9% 00 03705499 R 03/05/99 S 03706799 . F 03205799
DATE ANALYZED ---51:03/11799 " _'__ '03110/99 G '03/11/99 _ ' R ' R 03 199
UMATRIR wemasmmoc-m ] Matar s L WAterR i
OUMITS: iy LGS e[S

CAS # Parameter-'. ?_ ;_:. L . :_5 ,37562f”'ff, ’ QVA¥ ft.¢ ‘

g
i

10.
An
10.
.10,
10,
R
B 10.
10.
10
.0,
105
10.
0.
0.6
o
10.
10.
10.
10.
10.
40,
10,
104

108-95-
114=h4b=
$5-57-
541-73+
106-46-

L 100w5 1%
95-50-
95-48+
108-60-

C 10644~
621-64-
67-72-
98-95-
78-59-
88-75-
-105-47-
65-85-
111-91-
120-83-
120-82+
91-20-
106-47+
87-68-
59-50~
91-57-
7747~
6-

5+

8-

f+

1o, .
10,
10,
BT
10,
10. ’ ::::
0.
g

N 16.

0.
10.
0
25,
10.
10.
19.

210,

10.

10,

0.

10.

19,

10.

25.

10.

25.

10.
0.

25.

10.

25.

25.

Phenol o ol
bist2-Chloroethyl)ether ™ RIS IR Lo
2-Chlorophencol o 1o,
11.3-0ichlorgbenzens g
1,4-Dichlorcbenzene ] . 1o,
{Benzyl algohal i o W
1,e- D1chlorobenzene | 1o,
‘|2:Methylphenal (o-Cresol) o G0
2,2'-oxybis(1- Chloropropane) o 10.
4-Methylphenol (p-Gresal). SR A T
N-Nitroso-di-n- propylam1ne N 10.
Hexach{oroethane = R SRR | AN
Nitrobenzene ) ] 1a.
V:|[Tsophorane 0 8 SRR |
2-Nitrophenol 10.
2,4+Dimethylphenol e
Benzoic acid _ 0.9
1 |bis¢2-Chloroethoxy)nethane - R |+ 14
2,4-Dichlorophenal _ oo,
1, 2.4-Trichlorobenzene. B ORI H
Naphthalene _ 10.
4-Chloroaniline : S0,
|Hexachlorobutadiene 10,
4-Chlore-3-methylphenol - RS |\ AR
2-Methylnaphthalene p 10.
Hexachlorocyelopentadiene i 10.
2,4,6-Trichlorophenol 10.
12, 445~ Trichlorophenol - a5,
2-Chtoronaphthalene 10.
2-Nitroaniline ' ' 25
Dimethyl phthalate 10.
Acenaphthylene 10.
3-Nitroaniline 25.
Acenaphtherié i 10.
2,4-Dinitrophencl 25.
4-Nitrophenol 25.

4‘\4—'\0@9—-0\

210,

10,
10.
R s O
10.
16
10.
1.
10.
10,
10.
250
10.
95,
10.
10.
25.
10.
25.
25.

10.

10.
10.
0.
10.
19.
10.
25.
10.
25.
1a.
10.
25.
10.
25.
25,

‘QQNN-—‘U"\}\I’\OLHN

88-0
95-9
91-5
88-7
131-1
208-96-
99-09-
83-32-
51-28-
100-02-

- 25.
10.
25,
10.
10.
25,
10.
25.
25.

CccccocgccococcccogedeccoctctocgceEcacocl|
ccccoceccdocececdocgccedcegcccccgagecectadcl
CcCcccoccoocEccogocEgcgocoecceeccegoeEmescecaal|
CccccccccecceccceoaLecceecgococecacccae |
CccEcccCcCcGECcCcocCcECCoceEme &ceccEcaa égc:¢5c qyc_ééc‘cﬁc i |

ccccococecEcEcececgcgicécdcacccecac

ND)I\J\OO*-'

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 2
10/01/99 POST-CAR GROUNDWATER SAMPI.ING Time: 09:30
AREAS 2, 3, 4, 5, AND 6

SW-SVOA SAMPLE :1D) ==--=-- > | FDS-G-W02A-03 . FDS-GH02B-03 . . .| -FDS-G- uﬂac ‘03 ‘FDS-6-W02D-01+ '»-FDS G=WO3A-03 -~ * - | FDS*G-HO3B~03 :
: - ORIGINAL. ID -=-=<31 FDSGWO2AQ3. gFBSGﬂOZBDS et PO SRW02E03 FOSGHOZ200Y g EDSGHO3A03 - [-FDSGWO3R03
LAB SAMPLE 1D ---» ] 37602:06 3760207 37602 .04 37631.02 [ 37602.03 0
~- .. 1D: FROM:REPORT. =< { FDSGWO2A03 - FOSGWO2C03: FDSGHOZDO1 FDSGWOBADS: 1 FDSGWO3B03
. GAMPLE DATE, === ==% 03703799 [C4/99- 20303799 S 1703703/9% 03704499 103703799
DATE EXTRACTED <> 63705/99 -+ - 03/06/99 21003705799 03705799 103706799 -:03705/99
- DATE -ANALYZED  -<-» '03/11/99 . »03/10/99 03/11/99 "03/11/99 » ‘303/10199 8 '03/111995,, »
i MR e e == {f s o pater - Mater | Water. : FoMERer e ol
UNTTS wivsimvniioy CEUBJL et e | e .
CAS # |Parameter - o UVALCR37EBT N VAL | 37602 VAL | 37631 (VAL | 37802 iy
132-64-9 Dibenzofuran . u 10. u 10. J 10. u 10. u 0. U
121-14-22,4-Dinitrotoluene U HA0y EREES: |16 Nt CEEAN Agc U 1 S iR
606-20-2 [2,6-Dinitrotoluene 10, U 10, U [ S T SO 1 TOR 10, U 10. u
- Bb-66-2 Diéthylphthalété : F0 A0 A SO g Al CAQ T LI, [+ FOMERREY | X
7005-72-3 J4- Chlorophenylphenylether 10. u 10. u 10. u 1 0. U 10, u 10. u
86-73-7 [Fluorene . : AR ML GRS L PO T N O [ PRt | B B A R AR
100-01-6 [4- N!troan1l1ne .25, u e, v 25, 25, u 25, u 25. u
§34-52~ 1'12-Methyl-4,6-Dinitrophenct 'I'-{IZS-”1 S L T BB BN, YC | L PR S PR
86-30-6 |N-Nitrosodiphenylamine 10. u 0. u 10. u 10. u 10. U 10, u
101-55-3 |4-Bromoptienyl-pherylether W A6 (185 EERE I R B [ PR T 10, u 10, u
118-74-1 [Hexach Lorobenzene 10. u 9. U 10. v 10, U 10. U 10. v
87-86-5 [Pentach Lorophenol: 250 - 250 - PR L L U 5.0 U 25. v
85-01-8 |Phenanthrene 10. u 9. U I L O VI 10. u 0.6 J 10. ]
120-12-7 |Anthracens 10 T S EE 1 SO Ry 102U . -0 i0. U
84-74-2ID7-n- butylphthalate 10. u 10. u 10. u 10. u 10. u 10. u
206-44-0 |Fluoranithene - o 1050 S0 U S 1 RN 10. u: 10. u 10. u
129-00-0 |Pyrene 10. u M. U 10. u 10. u 10. u 10. ]
85-68-7 |Butylbenzylphthalate . A0 g 105 050 < -A0. U 10. U 10. U
91-94-113,3'-Dichlorobenzidine 10. u 1d. u 10. U 10. v 10. U 10. U
56-55-3 Benzo(a)anthracene » Wy 10. U 10 7] 1. v 10. u 10. u
117-81-7 bis(2- Ethylhexyl)phthalate (BEHP) 3. J 10. u 1. J 1. J 10. u 10. U
218-01:9 [Chrysene - - o 10; u 0. =U 10. - U 10. u 10. u 10. v
117-84-0 [Di-n-octyl phthalate 10. u 10. u 0. U 10. u 10. U 10. U
205-99-2 [Benzo(b) f luoranthane 1000 0. W 100U 10. U 10. u 10. y
207-08-9 |Benzo(k) f luoranthene 10. u 10. u 10. u 10. U 10. U 10, U
50-32-8 |Benzo(a)pyrene - 10, g 10.. u 10. U 10. u 10. U 10. U
193-39-5 |Inderfo(1,2,3-cd)pyrene 10. u 10, u 10. u 10. u 10. u 10. U
53-70-3 [Dibenz(a, h)anthracene 10, g 10,0 U 10. U 10: u 10. u 10. -
191-24-2 |Benzo(g,h, i)perylene 10. u 10. u 10. u 10. u 10. u 10. u

*** Yalidation Complete **x




DATALCP3 CHARLESTON CTO-(0144 FUEL DISTRIBUTION Page: 3
10701799 POST-CAR GROUNDWATER SAMPLING Time: 09330
AREAS 2, 3, 4, 5, BAND 6
S\~ SVDA SAMPLE 1D ------- > FDS-6:W03C-03 FDS:G-WO4A~03: - FD3-G-WO4B-03 - | FRS-G-W04C-03 FDS~G=WOSA-03 FD$=G-WOSB-03
ORIGINAL ID -~~-->1 FDSGWO3CO3 FOSGWO4A03 FOSGWO4B03: FDSGW04CO3. u - FDSGWOSA03 FD$GWO5803
©LAB SAMPLE 1D -+~~> 13760202 }37602:08: - 1-37602.09. 3760210 - 37631.03 3760205
1D FROM: REPORT. ~->1: FDSEWO3C03 { FOSGWO4ARS . 1 EDSGHO4BO3 FDSGWOACO3 S o{ FDSGWOSA03: | FDSGWOSBO3
- SAMPLE DRTE ~----~ > 03703/99 03/03/99 103703799 03/03799 EREDEI ML 71T hs 0370399
DATE ‘EXTRACTED ~=>'|: 03705799 Q3705799 LA3/05/99:0 03/05/99 S 103406499 03705799
DATE 'ANALYZED --=>[03/11/99 03711799 103204799 40370799 S OBE099 03711799
MATRIX: = =mmm a2 ¥ Water - et “f-Water Water s ol ater water
UNITS So-mssmsiac > UG/ L pUeL frugALT PUGAE e LG/ Us/L: - P
CAS. # [Parameter | 37602 VAL 37602 - o VALCLBTEOR G WAL} 37602 VAL 137631 VAL | 37602 VAL
108-95-2 |Phenol 10. V) 10. U 10. u 10. U 10. u 10. u
111-44-4 |bis(2-Chloroethylyether 10, v 0.5 v 160U 10, 10. u 10, U
95-57-8 |2-Chloraphenol 10, u 6. v 10. u 1. v 10. U 10. U
541-73-1/1,3-Dichiorobenzéna Al 1000 100y 2T R 0L 08 [+ BRI O
106-46-7 |1,4-Dichlorobenzene 10. u 10. u 1o, U 10. U 1. v 10. u
100~51-6 |Benzyl ‘alcohal’: 1020700y B [ DR R ¢ S (e e | B 0 e 10% u B 1 PSR | R
93-50-1j1,2-Dichlorobenzene 10. U 10. ] 10. U 10. u 0. u 10. v
95-48-7 12-Methylphenol: (o-Cresol) A, u B ) PEOERERR A AL U 100 foo g
108-60-1 (2,2 -oxybis{1-Chloropropane} 10. u 10. u 10. U 10. u 10. U 10. U
106244-5 [4-Methylphenal (p<Cresol) 100l L0 Y A0 1000 10, F} 0.
621-64-7 N-Nitroso-di-n-propylamine 10. u 10. U 10. v 10. u 10. U 10. U
‘87-72+- 1 |Hexachloroethane 10, u 10: U 10,y 10, B 10. L 10. i B
98-95-3 |Ni trobenzene 10, u 10. u 10, u 10. ] 10. u 10. u
78-59-1 {Ispphorone 10. {4 10 u 10. 1 10z U 10, U CAG
88-75-5 |2-Nitrophenol 10. u 10. u 10. U 10. u 10. u 10. u
105-47-9.|2,4-Dimethylphenal A0 u 10.. 7] 10 ¢ 10 U 10; u 10 u
65-85-0 |Benzoic acid 0.5 J 0. 6 J 25. u 25. U 0.8 J 25. ]
111-91-1|bis¢2-Chloroethoxymethane 40. u 1000y 10,050 S v 1.0y 100U
120-83-2 |2,4-Dichlorophenol 10. U 10, U 10. u 10. U 10. U 10. u
120821 [1,2 A= Trichlorobenzens 10, U B £ PRI || 100 10 Y 10 u 10 Y
91-20-3 (Naphthalene 10. U 10. 1] 10. U 1D. U 10. U 10. u
106-47-8 j4-Chloroaniline 10. 7] 10: U 10. U 10. u 10. u 10 i)
87-68-3 |Hexachlorobutadiene 10. u 10. u 10. U 10. U 10. U 10. U
59-50-7 |[4-Chloro-3-methylphenol 10, 3] 10. u 10. u 10. u 10. 5] 10. u
91-57-6 [2-Methylnaphthalene 10. u 10. U 10. u 10. u 10. ] 10. U
77-47-4 [Hexachlorocye Lopentadiahe 1a. u 10 ] 10: g 10, U 10. 1] 10. u
88-06-2|2,4,6rTrichlorophenol 10. u 10. ] 10. u 10. u 10. U 10. u
95-95-412,4,5-Trichloropheriol 25. u 25, 5] 25, th 254 u 25. u 25,
91-58-7 i2-Chloronaphthalene 10. u 10. U 10. U 10. u 10. u 10. U
88-74-4-{2-Ritroaniline 25. u 25. y 25. U 25. U 25. U 25. u
131-11-3 |Dimethyl phthalate 10. U i0. U 10. U 10. u 10. u 10. u
208-96-8 (Acenaphthylene 16, U 10. 33 1g. y 10. 4 10. U 10. U
99-09-2 [3-Nitroaniline 25. u 25. u 25. u 25. U 25. U 25. U
83-32-9 |Acenaphthene 10 U 10 §] 10. u 10. u 2. J 10. U
51-28-5 |2,4-Dinitrophenol 25. u 25. u 25. u 25, u 25, u 25. u
100-02-7 |4-Nitrophenol 5. ] 25. u 25. u 25. 5] 25. u 25, U

*** Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 4
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6

SW-SVOA SAMPLE 1D ~-o- o > |-FD5=G-W03C-03 Fos G- UOAA 03 | FOS-G-WO4B=03. - - Fos-6- uo&c 03 FOS-G-WOSA~03.. - Fos—G~u058 03 S
L ORTGINAL ID «==-=» [ FOSGWO3CO3" ~ 1,4Fnscuoanos AUPDSAWOABO3. o i EDSRWO4EO3 o o o FDSGROSAOS o i [ PDSGWOSEn3

LA SAMPLE 1D =--3137802:0% - {-37602.08:" JAT602.09 0 L EBTABZA0 il ] BREREOF e a0 R08,

. [D' FROM REPORT ==> FDSGWO3CO3 - .igrnssucaAos | FDSGHOGBO3 - i [ FDSGWO4COB. s 1. | FDSGWOSADS - [ FDSGWO5BO3 =

* SAMPLE DATE -----31'03703/99" = o F03/03799: o] 037037990 v P O3A0E/99 e L 03703799

“ DATE EXTRACTED =~ j03105/99 | 0370599 03708799000 0 103705499+

- DATE ANALYZED ==2>]' O3/10499 03/11/99
: S Water ‘Wt

“ven

CAS # Parameter VAL | 370 AL | 37 AL | 37631

10.
10.
10,
5.
2550
10.
10,
0.
259,
10.
FAQi
10.
A0,
0.
i [V
10.
10,
0.5
10.
10.
10.
10.
10,
10.
10.
10.

10.
‘:.‘;::“:10, :
10,

S Fpte
10.
0L
- 25.
10.
5y |1 RS
10,
.25,
o,
SRREeL: I
10,
: 1»\[):_.:
0.
S 5::‘ 10. :
10.
:"19»‘ .v »
0.9
0%
10.
10,
10.
10.
10.
10.
10.

10.
: 1‘0;“‘.":.,,
10,
S (118
10
111
25.
Cps
10.
G T
10.
h.
10.

i 319;
~10.
AL

10.

R

10,

pHR S [+ B

1.
-10.
10.

10,

10.

10,

10.

10.

10.

10.
0.
0.
0.
.
10.
1:0'-:.

9 [Dibenzofuran - 10,
212, 4-Dinitrotoluene . o IR B |
212,6-Dinitrotoluene ) » 10.
2:[piethyiphthalate: ' S RSN o P
3 (4- Chlorophenylphenylether {19
7[Fluorene 500 RN F I o
6 |4- N\troan1l1ne ) 25,

1 |o-Methyl=4,6-Dinitrophenol o B S
6 [N-Nitresodiphenylamine 10.
3 |4=Bromophenyl-phenylether. . i 105

1 (Hexachlorabenzene 10.

5 iPentachlorophenol L

85-01-8 |Phenanthrene v 10.
5 -
2
0
0
7
1
3
7
4
0
2
9

c gcccegc |

5.
0.
gl
10,
.
10.

Anthracene i " I ERRE N 1 SO
Di-n-butylphthalate 10.
Fluoranthene L , SR 1B
Pyrene 10.
‘[Butyibenzylphthatate . AR
3,3'-Dichlorobenzidine v 10.
Benzotayanthracene . - ' ROCSRREES ¢ L e
7 |bisc2- Ethylhexyl)phthalate (BEHP) o 10,
thryseng - SRR
Di-n-octyl phthalate 10.
Benzo(b)fluorantheng: o0
Benzo(k)fluoranthene . 10.
50-32-8[Benzotalpyrene- . 0
193-39-5 |[Indero(1,2,3-cd)pyrene 10.
53-70-3 Dibenz(a, hanthracene o AT
191-24-2 [Benzo(g,h, i)perylene 10.

10.

10,°
10.
10,
10.
10.
10.
10.
10.
10.
10.

10:
10.
A
10.

. : 1.0'
10.
10,
10.

cdcecdaecocaocrocEcdcoedceceecoeec|
CCcCcCcCcocCcEeRCcCECCCeCCCBCECoCntCCca
cefceccodetoticoctctcgcgcecccac |
CccoccEecge Gcocceicee gcitc teige o
O
¢
CccccccocococcfcocnegCcaecEcdcrsceo

cccocccccegcoTCgeEceEcece

*** Validation Complete ***



DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 5
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
ARBAS 2, 3, 4, 5, AND 6

SW-SVOA ;SAHPLE ID =---=<= > [ FDS-G-WOAA-03 FDS:G-WO6B-03 -WO6C~03 .
Coens T ORTGINAL - ln wans >t FDSAWOO6A0S - © .} FDSGWOSBO3. :1;FDSGH06t03
LAR SAMPLE 1D .~~~} 37631.04 s 3763105 +: 3783106 :
< EDUEROM: REPORT -->| FDSGWOSAD3 - [ FUSGWO6BOS | EDSGHOSCO3 . o
- SAMPLE DATE --~=-~- 2.1 03704799 - '03/64/99~" L 3 i '
‘DATE. EXTRACTED >-> | 03706/99 03706799
- -DATE ANALYZED =<=>[ 03710799 - : 03/10/99
SUMATRIN s awaex =»[‘Water: : ;uater
UNITS mmwns : SRR H1 7
CAS' # |Parameter VAL 3376
108-95-2 jPhenol u 10. U
111-44-4 |bis(2-Chloroethyl)ethér u: J0. 5 0 2 O s T e T T
95-57-8 {2-Chlorophenol U 10. u
547-73-1 [1,3-Dichorobenzene U GG U AR e e e D e e e [ e
106-46-7 {1,4-Dichlorobenzene U 10. U
100-51-6:|Benzyl aléohol i U B ) R €|
95-50-1 [1,2-Dichlorobenzene u 10. U 2.
95-48-7[2-Methylphenol’: (o-Cresol) S S T i £ EER S SR T
108-60-1 |2,2' -oxybis(1-Chloropropane) 10. u 10. U 2. U
106-44+5 [4-Mathylphenol (p-Cresoty | RS Rl |1 T | A Ao
621-64-7 [N-Nitroso-di-n- propylam1ne 10, U 10. u 12. U
67-72?1»Hexachloroethane RS R (TESGERNE. [ REeRrE Y s A 1200
98-95-3 [Nitrobenzene o 10. u 10. U 12. N
78+59-1 [Isophorone 0l g [ S ] B R R
88-75-5 |2-Nitrophenol ) 10. U 10. u 12, U
© 105-67-9 |2 ;4=Diméthy phenol - . BN R EEg 1 FESOR Pl CAQe Ty S 7 SERLIREES ) FO
65-85-0 [Benzoic¢ acid » 25. u 0.6 o 3. d
1115917 [bist2-Chloroethoxydmethane EE [ LRV R 107000 o SR Pt e
120-83-2)2,4-Dichlorophenol 10. v 10. U 12, v
120-82-1 11,2, 4 Trichtorgbenzene . - 0y MO Ay u
91-20-3 |Naphthalene 10. U 1. U 12. u
106-47-8 |4-Chloreaniline : R R N1 18 U 0 20 e el e e e e e
87-68-3 |Hexachlorobutadiene 10. u 10. u 12. v
59-50+7 |4+ Chloro-3-methylphenst -~ - O e | LTRSS | 0L AR Y
91-57-6 |2-Methylnaphthalene ) ) 10. u 0. U 12. u
77474 IHexachloroeycliopentadi ake Y s 1t IS 3 T R I |
88-06-2|2,4,64-Trichlorophenot 10. U 10. u 12. u
95-95-4.|2,4,5-Trichlorophenot” L 255 u 25,0 R PRSTIR B
$1-58-7 |2-Chloronaphthalene 10. U 10. 1] 12. v
B8-74-4 [2-Nitroaniline , 25. u 5. u- 3. u
131-11-3 pimethyl phthalate - 10, U 10. u 12. U
208-96-8 [Acenaphthylene - 10, U 10. U 12. u
99-09-2 |3-Nitroaniline 25. U 25. u 31. u
83-32-9 |Acenaphthene 10. U 10. 12. U
51-28-5 |2,4-Dinitrophenol 25. u 25. u 3. u
100-02-7 |4-Nitrophenol 25. U 25. v 3. U

*+* Yalidation Complete ***



DATALCP3 CHARLESTON CTQO-0144 FUEL DISTRIBUTION Page: 6
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6
SW-SVOA . SAMPLE ID ~----=<> | FD§-G-W0&A- 03 FDS G- ue&a 03. | Fps-G-WoC-03: . |-
L ORIGINAL 1D ==-=->1 FOSGWDSACS i CYEDSEWOBEDS. o
D LAB SAMPLE 1D =<3 376304 '
71D FROM. REPORT == FDSGH66R03
- SAMPLE DATE --~<- 2 1.03/04/99"
DATE ‘EXTRACTED =<3 03706799 -
-j:DATE AIMLYZED > -031“10/99 L
IH'RIX ’ : :
UNITS
CAS: # |Parameter = EOE
132-64-9 Dibenzofuran _ 10, U e J u
121-14-2 |2,4-Dinitrotolusne ST (0 [ EEE Y e T
606-20-2 2,6-Dinitrotoluene ] _ 1o, U 18, U U
84-66-2 |Diethylphthalaté: . . s GRH COLEREERE {1 REEITRN || AL u BRI
7005-72-3 [4- Chlorophenylphenylether B _ 10. U 10, u u
86-73-7|Flusrere = ik s A U i J A
100-01-6 |4-Nitroaniline - 25, u 25, U U
5345:52-1{2-Methyl =4 6-Dinttrophenol =i o iiivgg u 8L U IR R i
86-30-6 [N-Nitrosodiphenylamine i 10. u 10, u U
101-55-3 J4~Bromophenyl-phenyl ether BB | T u A0, u Bl
118-74-1 |Hexachlorobenzene 10. u 10. U U
87-86-5 |Pentachloropheno! .25, u 25.° u B
85-01-8 {Phenanthrene N .10 v 10. U v
120-12-7 [Anthracene = ; S A |« IR | R {1 U 2 1 3
84-74-2 [Di-n-butylphthalate 10. u 10. u v
206-44-0|F luoranthene i SEERE BUE TR IE |) FNRTRY! 10 U g
129-00-0 [Pyrene _ 10. u 10. u 0.6 J
85-48-7 |Butylbenzylphthalate : RN 11 ¥ u L1 SR W20 g
91-94-1(3,3'-Dichlorabenzidine 10. u 1o, u 12, u
56-55+3 [Benzota)anthracene = 10. u B 1 U 12 Y
117-81-7 |bis(2-Ethylhexyl)phthalate (BEHP) 10. u 10. u 12. u
218-01-% |Chrysene-- = SEOAD v 10, u 120
117-84-0 |Di-n-octyl phthalate ) - 10, u 10. u 12, u
205-99-2 |Benzo(b)fLuoranthene S e Bl Y B 3= AR
207-08-9 [Benzo(k)f luoranthene . 10. ] 10. u 12. UV
50-32-8 [Bénzota)pyrené’ : R £ ¥ 0. u A2 e
193-39-5 |1ndero(1,2,3-cd)pyrene 10. U 10. v 12. u
53-70-3 [Dibenz{a, h)anthracens PRI || RSV 10, u 1200 W
191-24-2 |Benzo(g,h, i )perylene 10. U 10. u 12. U

*** Validation Complete ***



CHARLESTON CTO-0144 FUEL DISTRIBUTION

DATALCP3 ] Page: 7
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND 6

SWB46-META SAMPLE 1D ---~--- »| FpS-G-WORA-03 FDS=G-~W028-03 1 Fos-6-wo2c-03 F0S-G-W02D- 011 FDS-G-WO3A-03 FDS-G-W03B-03

ORIGINAL 1D =--22 > 1 FDSGHOZADT FOSGWOZRO3 | EDSEW02C03 FDSEWOZ001 FOSGWO3A03 FDSGWO3E03

LAB SAMPLE 1D -~-3{'37602.06 -1-37631.0% | 37602.07 :37602.04 37631.02. - 37602.03

ID FROM: REPORT : =331 FDSGWO2A03 |- FDSEWO2RO3 CFDSGWO2C03 FDSGHOZ2D01 FUSGWO3AD3 - FDSGH03B03

SANPLE DATE =--<<¥ [03/03/99 “03706/99 03703799 03703799 03704499 D3/03/99

DATE “EXTRACTED. ~~>.| 03709799 03709799 103709799 03£09/99. 03709799 1 93709799

DATE “AMALYZED :~-53) 03710799 03716799 103710459 83710/99 03710799 03710/99

MATRIX =-----===53| Water .| Water : “Water Water Water

UNITS w=sm=mmmnesr b URAL © UG : uGzL - UG/L _ UG/L

CAS # [Parameter 37602 0 VAL | 37831 VAL VAL | 37802 VAL | 37631 VAL | 37602 VAL

7439-97-6 Mercury (Hg) 0.1 U 0.1 u 0.1 U 0.1 U 0.1 U 0.1 U
7440-38-2 |Arsenic. (As): 5 J - 1 IR U 627000 el B B S 2:9: 3.5
7440-39-3 [Barium (Ba) 140, 46.2 25.2 84,9 28.5 7.4
7440-43:9 [Cadmitm ¢Cd) (1 E% S VI neeuF Y HF U B S| Bt o e FERE ) By B
7440-47-3 [Chromium (Cr) 1.4 J 0.81 J 0.99 J 0.7 U 0.7 u 0.7 u
7439-92-1 |Lead (Pb} 1250770 15000 1.5 U I L iS- Bt (%R 1
7782-49-2 (Selenium (Se) 31 U 3.1 U 3.0 U 3.0 U 3.1 U 31 U
7640224 |81 lvar CAgY S GH O SRV S 14U S P SR T S DU S T T U R A

**+ Validation Complete ***




DATALCP3
10701799

CHARLESTON CTO-0144 FUEL DISTRIBUTION

POST-CAR GROUNDWATER SAMPLING
AREAS 2, 3, 4, 5, AND 6

Page: 8
Time: 09:30

SWB46-META

“ORIGINAL 1D =-===>
© 'LABSAMPLE 1D ~

- . SAMPLE DAYE. =<-=«¥!
" DATE EXTRACTED =->|
DATE ANALYZED ~=-3:

SAMPLE 1D

iD FROM REPORT -

MATRIX = --==-nmzs3.

FDSGWO3C03

| 37602.02
“FDSGHO3C03
03703799

03709799

03710799 -

Water

| uert

FDS-G-WO3C-03

FDS-G-WO4A-03

FDSGWO4AD3

| 3760208
| FDSGHO4AD3
03703/99

03709799

| 03710799

| DS-G-wo4B=03
| FDSEND4BO3

| FoS:G-w04C-03

03/03/99"

[ 03709799
03710799

FDS-G-WOSA-03

| FDSGW05403
37631008

FRSGWOSA03

1.03/04799 .

03/09/99

03710799
SlTHatER T

-V 37602.05
-} FOSGWOSBO3

| uer

FDS~G-WO5E-03 '
FDSGWOSBOZ ¢

03703799
03709799
03/10/99:

CAS #

Parameter-

] 37602

L |37

VAL

37602

7439-97-6
7440-38-2
7440-39-3
74404349
7440-47-3
T439-92-1
7782-49-2
7440-22-4

Mercury (Hg)
Arsenic (As)
Barium (Ba)

Chromium (Cr)
Lead- (Pb)
Selenium (Se)

Cadm§um -(Cd)

Silver (Ag)

#a

3 LI B A
SR SOV S L IVR SN

MW o BIN W O
N

[l =R -t I =S S =

=

S S RO P

P

p TR E O T (L SN

e tteCroc e |

rPonplNa

SN Ao S e [T

W o B
e ¢
B O L0 O [
s e :

Che & e e [Nl

.1
I
5
30
5
5

3.1
o

—

CiE Te &

»

o
o= UEm N

alid S0 Q0 N O

*** Validation Complete *#*




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 9
10/01/99 POST-CAR GROUNDWATER SAMPLING Time: 09:30
AREAS 2, 3, 4, 5, AND &
SWB4A-META SAMPLE ID ~-=---= > | FDS-G-WOBA-03 * FD§-G-W068-03 £DS-G-W066-03
ORIGINAL 1D ~---->] FDSGWOGAD3 | Foscw06803: |- “FDSEWOBCO3
LAB SAMPLE 10 --->| 37631.04 3763105 |37631.06
ID FROM REPORT. --> [ FDSGWO6A03 -+ FDSGWOBBU3 |- FDSGWOSCO3
SAMPLE DATE ~---=> | 03704799 -4 03/04/99 103704799
DATE ‘EXTRACTED -->1 03/09/99 il 03709499 03709/99
037210/99 . 03710799 03710299 .
Water S| water
-> 1 UG/ | uss T
CAS #|Parameter | 37631 VAL | 37631 VAL 37631 AL
7439-97-6 |Mercury (Hg) S0t U 0.1 U 01U
7440-38-2 |Arsenic. ¢As) . 6.b 4 2.9l S . S
7440-39-3 |Barium (Ba) 15.4 28.9 3.
7440+ 43-9 |cadmium’ (Cd) 0.3 Al 0.3 L RRER 1 - TENEER V2
T440-47-3 [Chromium (Cr) 1.1 ) 1.5 J 5.6 J
7439-92-1 [Lead (Pb) 1.8: 4 1.5y - SRR b
7782-49-2 [Selenium (Se) 3.4 U 30 U 3.1 U
7440-22-4 (5ilver (Ag)" RO PR F A fohiiny B EY SRR T

*** Validation Complete ***




Area 7, Fuel Distribution System
Charleston Naval Complex
October 1999

Area 7
(SCDHEC No. 01182)

Background

Area7 of the Fuel Distribution System (FDS) is associated with Phase I soil sample FDSSC03001,
which exhibited total petroleum hydrocarbons-diesel range organics of 102 milligrams per
kilogram (mg/kg), which prompted Phase II soil and groundwater sampling within Area 7.
Phase II revealed no soil contamination attributable to the FDS. The arsenic concentration
detected in soil at FDSS03001 exceeded its USEPA generic soil screening level (SSL). However,
arsenic detections in Area 7 groundwater samples were all below the groundwater risk-based
screening level (RBSL) and Zone G shallow groundwater background concentrations for arsenic.
No free-phase petroleum product was observed in Area 7 monitoring wells. The RBSLs for total
polycyclic aromatic hydrocarbons (PAHs) and four individual PAHs were exceeded in
groundwater samples from well FDS07D, which was installed approximately 100 feet upgradient
of the FDS pipeline corridor (Contamination Assessment Report {CAR], EnSafe 1998).

Follow-on Activities

The CAR recommended and South Carolina Department of Health and Environmental Control
(SCDHEC) concurred that additional assessment was required at Area 7 to identify the source of
the groundwater contamination detected in FDSO7D. This additional assessment included
collection of three surface and three subsurface soil samples at locations upgradient from FDS07D,
and installation of an additional upgradient monitoring well, FDSO7E. Monitoring well FDSO7E
was installed and developed in February 1999. During March, 1999, the three soil borings were
advanced, with surface and subsurface soil samples collected for comparison to soil RBSL
parameters. Water levels were remeasured in all Area 7 wells in March 1999. An additional
round of groundwater samples were collected from all Area 7 wells and analyzgd for RBSL

semivolatile organic compounds (SVOCs) only. Figure 1 depicts the Area 7
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Area 7, Fuel Distribution System
Charleston Naval Complex
October 1999

sample locations. Attachment A contains the monitoring well construction diagram and well
development record for the newly installed FDSO7E. The CAR contains the boring logs and

development records for all previously installed Area 7 wells.

Results

Figure 2 presents the shallow groundwater low-tide potentiometric surface at Area 7 measured in
March 1999. Groundwater flow is generally to the southwest which is consistent with the low-tide
flow direction shown in the CAR (EnSafe 1998). The water level elevations suggest the possibility
of a groundwater divide between FDS07D and FDSO7E. This feature would explain the difference
in flow directions between Area 7 and SWMU 6 and 7 located to the north of the site. Slug testing
at FDSO7E determined a horizontal hydraulic conductivity of 4.74 feet per day for the shallow

aquifer at Area 7. Attachment B contains the aquifer test results for Area 7.

Table 1 summarizes the results of the post-CAR soi!l sampling at Area 7. No RBSL parameters
were detected in any of the three surface soil samples collected during the post-CAR soil sampling
at Area 7. Two volatile organic compounds (VOCs) and five PAHs were detected in subsurface

soil samples; however, all subsurface detections were below their respective RBSLs.

Table 2 summarizes the results of the post-CAR groundwater sampling at Area 7. No
groundwater RBSLs were exceeded at Area 7. Naphthalene was detected in well FDSO7D at a
concentration of 0.7 micrograms per liter (ug/L), below it’s groundwater RBSL (10 ng/1.). These
results document a reduction in naphthalene from the previous sampling event at FDS0O7D, which
had a naphthalene concentration of 24 pg/L.. 2-methylnaphthalene was detected at FDSO7B at
1.0 wg/L and FDSO7C at 0.70 ug/L, below the RBSL. Total PAH concentrations were below the
RBSL for all locations at Area 7. Attachment C contains the analytical data from the post-CAR

sampling. The FDS CAR contains the analytical data from previous sampling at Area 7.
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Area 7, Fuel Distribution System
Charleston Naval Complex

October 1999
Table 1
Analytes Detected in Surface and Subsurface Soil
Post-CAR Sampling, Area 7
Fuel Distribution System
Surface Subsurface RBSL/SSL
Parameters Location Conc. Conc. (ug/keg) Exceeds RBSL
Volatile Organic Compounds (up/kg)
Edhylbenzene o FOTSBOOL. ND CLOL L 1260M13,0000 0 No
Kylene (total) FO7SB0OOL ND 3.0 42,471/148,000 No
Semivolatile Organic Compounds (ug/kg)
" Bewro(antheacerie - FOTSBOOL - KD L T3,084/2,000
CROTSBOMS O UND
Benzo(b)fluoranthene FO7SB0O01 ND 95 29,007/5,000 No
F07SB002 ND 32 No
FO78B003 NI 74 No
. FOISBOO3- .o ND: - 59 N N No
Chrysene F07SB001 ND 120 12,998/160,000 No
FO7SB002 ND 40 No
FO7SB003 ND 79 No
Naphthaléne.~ /= =070 RGOSR0 (i ND e No
I Lol FOISBO0T ND =Nol
i - FO7SB003. - = iND - Do
Notes:
ND = Not detected.
uglkg = Micrograms per kilograms.

RBSLs from the Sowth Carelina Risk-Based Corractive Action for Petroleum Releases (SCDHEC, January 5, 1998) (RBSLs for Sandy Soil) and
generic soil-to-groundwater SSLs (DAF=20) from the Soil Screening Guidance: Technical Background Document (USEPA, 1996) were used as
reference concentrations.



Area 7, Fuel Distribution System
Charleston Naval Complex

October 1999
Table 2
Analytes Detected in Shallow Groundwater
Post-CAR Sampling, Area 7
Fuel Distribution System
RBSL
Paramecters Location Sample Results (ug/L} Exceeds RBSL
Semivolatile Organic Compounds {u:g/L)
Total PAHS FDSO7B 10 25 CNo
FDSOIC 07 S : "7 No
FDSO7TD 07 72 No
Naphithalene FDSO7D 0.7 10 No
2-Methylnapthalene FDSO7B 1.0 10 No
FDSO7C 0.7 No
Notes:
ug/l. = Micrograms per liter

RBSLs from the South Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC, January 5, 1998).

Conclusions and Recommendations

Post-CAR sampling detected VOCs and SVOCs in subsurface soil which may have sourced the
site. None of these parameters exceeded RBSLs. All post-CAR subsurface soil detections were
also below their respective generic soil-to-groundwater soil screening levels (SSLs [DAF=20])
from the (Soil Screening Guidance: Technical Background Document [USEPA 1996]), suggesting

migration to groundwater is unlikely.

Phase II groundwater results revealed that the RBSLs for total PAHs and four individual PAHs
were exceeded in groundwater samples from well FDS07D, located upgradient of the FDS pipeline
corridor. No RBSLs were exceeded in post-CAR groundwater sampling of Area7\ wells for RBSL
SVOC parameters. These most recent results revealed a reduced naphthalene concentration
detection at FDSO7D, below the naphthalene RBSL. 2-methyinaphthalene was detected at wells
FDSO7B and FDSO7C. Concentrations of this compound were also reduced from those reported
in the CAR. Total PAHS were also below the RBSL, and reduced from those reported in the
CAR. -



Area 7, Fuel Distribution System
Charleston Naval Complex
October 1999

Groundwater is not currently used at Charleston Naval Complex (CNC) as a source of potable or
process water; a basewide potable water system provides drinking and process water to buildings
at CNC. This system is to remain in operation under the current base reuse plan. In addition, the
shallow aquifer for this investigation contains significant concentrations of naturally occurring
chlorides and elevated total dissolved solids, which makes this water-bearing unit a questionable

potable water source.

No soil RBSLs were exceeded at Area 7. In groundwater, concentrations of individual and total
PAHs have declined from some exceeding RBSLs to all below RBSLs in the most recent sampling
event. Because concentrations of chemicals of concern in both media are below applicable RBSLs,

no further action is recommended for Area 7.



Attachment A
Monitoring Well Construction Diagram/Well
Development Record



Ew Monitoring Well NBCGFDSO7E
Project: Fuef Distribution System —Charieston Naval Complex Coordnates: 232071032 E, 372544.9IN
Location: Charleston, SC Surface Elevation: 64 feet ms/
Started at K430 on 02-02-Q9 TOC Elevationn 827 feet ms!
Completed at 800 on 02-02-99 Depth to Groundwater: 282 feet TOC  Measwed: 3/5/99
Driing Methodt 4257 10 (8.0 OO} HSA with spit spoon Groundwater Elevationc 345 feet msf
Driing Company: Akance Environmental (SC Cert. # 889} Total Depth: 26 feet
Geologist: £. Bayky Wet Screerc 2.6 fo 2.0 fest
3
o f‘: g| = x § a ¥ WELL DIAGRAM
G lBulEwl G| &) &2 3 GEOLOGIC DESCRIPTION £
L EHBHEE :
82 |5656 6| 8] = ) a
Surface conditions: Asphalt. ‘[ E
&
54
sp. Sand: brown; vi/f; tr silt; loose; dry. = T
SM
43 IBPE —5;_1
LT} M =
—+ z - 2
! 55 34 o [ @
! L GM Gravel: black: 1 cm dia,; silty sand matrix; wet; z &
Py N hydrocarbon odor. /“27 o B S
- : =
21 CL Sand: brown w/ tr orange; vf; silty; loose; wet. /_35 5 [+ 2
5 2 80 ML —\ Clay: ofive-brown w/ tr orange; sm silt; sm vf H4 g
“| A o \sand: stiff; plastic; wet. =
Tk s«
Clay: blue~green w/ sm brown; silty; sm vf sand; g 5
soft—firm; plastic; wet. “ E =
3 35 (%) - °
= =|.: =
a — ::' o
o 2| 3
vy : _'_. w
g - N
o —I - w
4 0] LN LI 2.6 el 3
A Sitt; dk gray-black; clayey; sticky; soft; wel. -l
i fe -t
10 tiktlY oL
i{!f! =
JiLle =1
| : [ : Silt: as above. J
: 1 : i|] oL Y =8
(i jul
U1 6.4 ._-T_:
6 el ‘ e
o
N o
©
&
15
20
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ENSAFE
CHARLESTON NAVAL COMPLEX

WELL DEVELOPMENT STATUS REPORT
ZONE G FDS

WELL DEVELOPMENT SUMMARY
Well :NBCG\FDSO7E
Summary Log of well development progress.

Readings are final readings for each visit.
Volume data are cumulative from start of development.

DATE VOLUME pPH Turb Cond Temp Sal
Gallons NTU ms/cm Celsius | %
2-25-99 | 12 5.42 999 35.0 19.5
2-25-99 | 19 5.48 340 35.6 20.3
2-25-99 ( 23 7.29 137 35.3 20.4
2-25-99 | 27 7.42 292 35.2 20.3
2-25-99 | 33 5.54 518 35.4 18.3
2-25-99 | 38 6.52 62 34.9 18.6
2-25-95 | 42 6.01 67 35.0 19.7
2-25-99 | 45 6.27 46 34.5 20.6
2-25-99 | 48 6.29 47 34.1 20.5
2-25-99 { 50 6.26 31 34.2 20.7
2-25-99 | 52 6.77 156 34.3 20.4
2-25-99 1 53.5 €.34 40 33.9 20.2°
2-25-99 | 55 6.21 227 32.4 20.3
2-25-95 | 60 6.15 34 32 .4 20.0
2-25-99 [ 62.5 6.17 16 34.1 20.2




DATE VOLUME pH Turb Cond Temp Sal
Gallons NTU mS/cm Celsius | %
2-25-99 | 65 6.59 15 34.0 20.1 -
2-25-99 | 67 6.28 23 34.0 1.9 -
2-25-99 | 69 6.23 18 34.3 20.1 -
2-25-689 | 71 6.26 20 34.0 15.8 -

Well Development Completed on:

COMMENTS :

2-25-99




Attachment B
Aquifer Test Results
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FDSO7E INJECTION
Data Set: CATEMP\CHARLE~1\2-07D.AQT
Date: 10/01/99 Time: 10:44:21
PROJECT INFORMATION
Company: EnSafe
Client; Soutthv
Project: 0144
Test Location: Charleston
Test Well: FDSO7E
Test Date: 6/3/39
— -
AQUIFER DATA
Saturated Thickness: 40. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA
Initial Displacement. 1.325 ft Water Column Height: 4.64 ft
Casing Radius: g@gﬁ Wellbore Radius: 0.333 Tt
Screen Length: 10. ft Gravel Pack Porosuty 0 3
SOLUTION
Aquifer Model: Unconfined K =0.003288 ft/min




AQTESOLYV for Windows

Data Set: C\TEMP\CHARLE~1\2-07D:AQT
Title: FDSOYE Injection

Date: 10/01/99

Time: 16:08:49

FDSO7E Injection

PROJECT INFORMATION

Company. EnSafe
Client: SouthDiv
Project. 0144
Location: Charleston
Test Date: 6/3/99
Test Well: FDSO7E

AQUIFER DATA

Saturated Thickness: 40. ft
Anisotropy Ratio (Kz/Kr): 1.

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No. 1: FDSO7E

X Location: 0. ft
Y Location; 0. ft

No. of observations: 72

Observation Data

Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)

0.1166 2.556 0.3166 2.197 0.7 2.014
0.125 2.487 0.325 2.228 0.7166 2.011
0.1333 2.395 0.3333 2.219 0.7333 1.998
0.1416 2.44S 0.35 2.197 0.75 1.979

0.15 2.446 0.3666 2.178 0.7666 1.992
0.1583 2.395 0.3833 2.168 0.7833 1.995
0.1666 2.395 0.4 2.156 0.8 1.992
0.175 2.402 0.4166 2.143 0.8166 1.992
0.1833 2.348 0.4333 2.121 0.8333 1.979
0.1916 2.37 0.45 2.134 0.85 1.979

0.2 2.367 0.4666 2.108 0.8666 1.976
0.2083 2.332 0.4833 2.102 0.8833 1.97
0.2166 2.332 0.5 2.093 0.9 197
0.225 2,345 0.5166 2.083 0.9166 1.966
0.2333 2.26 0.5333 2.074 0.9333 1.963
0.2416 2.283 0.55 2.0687 0.95 1.96

0.25 2.329 0.5666 2.039 0.9666 1.957
0.2583 2.288 0.5833 2.058 0.9833 1.957

10/01/99 1 16:08:49



AQTESOLV for Windows

Time (min) Displacement (ft) T:meg in) Displacement (ft) lmeg in) Displacement (ft)

FDSO7E Injection

0.2666 2.256 2.042 1.954
0.275 2.313 0_61 66 2.036 1 .2 1.938
0.2833 2.216 0.6333 2.033 1.4 1.825
0.2916 2.19 0.65 2.023 1.6 1.919
03 2.291% 0.6666 202 1.8 1.813
0.3083 2.244 0.6833 2.014 2. 1.91
SOLUTION
Aguifer Model: Unconfined
Solution Method: Hvorslev
VISUAL ESTIMATION RESULTS
Estimated Parameters
Parameter ~ Estimate
K 0.003288 ft/min
yO 2721 ft
100199 o T  16.08.49



Attachment C
Analytical Data



CATALCP3

CHARLESTON CTO-0144 FUEL DISTRIBUTION

POST-CAR SOIL SAMPLING

Page:

2

06/25/9% Time: 12:11
AREA 7
SHB4L6-SVOA SAMPLE D =<=sm== > FO7=5<B001~01 1 FOF=$=B0O01~02 FO7<8-BO02-01
ORTGINAL ID ~==~-~ > | FOZSRODICE T FO7SB00102- FO7880020%
LAB - SAMPLE 1D ---> 37736 > 13 L 3 4
ID FROM:REPORT: ~-> SRLLLEL 1 f
SAMPLE-DATE: ----~>'| 03715799 1
DATE “EXTRACTED -~>| 03/16/99 10
DATE :ANALYZED ~--> [ 03719799" 1037 - 03719799
MATRIY ==w==enann >| sofl .- 1 Soil
UNITS UG/KG: .~ _ UG/KG :

CAS # [parameter 37736 LA COUVAL | 37738 VA - VAL T VAL
$1-20-3 \Naphthalene . 380. u J 380. u 84, J u J
56~55-3 |Benzo(a)anthracene 380y 2y 384, U TR 1o &4 U d

218-01-9 |Chrysene 380, u J 380. U 40. Jd ] J

205-99-2 |Benzo(b) flusranthene 3800 - @ o 380 U AL A Y J

207-08-9 |Benza(k) fluoranthene 380, U J 380. V] 31. J 4] J
2

*x%x VValidation Comnlete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 3
06/25/99 POST-CAR SOIL SAMPLING Time: 12:11
AREA 7

SWB4E~VDA SAMPLE /1D, #----=- >| FO7-5-8001+01 | £07-5-B0D1-02 -iror-s-euoz-OT -.ﬁ-ab?-S«eooa-oa
ORIGINAL ID ----- > | FOTSEOD16 FO7S800102 FO7S800201 | F07s800202
LAB SAMPLE 1D -~-->| 37736.05 : 37736.06 3773501 13773602
1D- FROM REPORT -->| FO7SB00101 FOTSBOATOZ -~ - FO7SB00201 -1 F078800202
SAMPLE: DATE ----- > | 03/15/9% t 037157599 - 03715799 15799
DATE ANALYZED ---> [ 03/1979% 03/1979% 03719799 Q499
MATRIX wm=nmemms- > | soil sokl - - Soil
UNETS <omnmammms > | UBKE - UB/KE, } | UG/KG
CAS # [parameter : 3736 VAL LBITRE o VAL | 37736 VA $ VAL i} 37736 VAL
71-43-2 |Benzene 6. U 5. u 6. U 8. uJ 6. u
100-41-4 |Ethylbenzene - TR ¢ i g SR b. u 8. uJ b. U
108-88-3 [Toluene 6. U 5. u é. U 8. uJ 6. u
1330-20-7 |Xylene (Total) I - TR ¥ L . R . U o uJ 6. U
n
L

*** Validation Complete ***




{EMAmM CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 1

26725799 POST-CAR SAMPLING Time: 12:0%
AREA 7
! SWB46-5YOA SAMPLE ID ~--=--- > |- FDS-G-WO7A-03 FDS-G-W078-03 FOS-G+WO07¢- 03 FDS=G-WO7D-03 FDS~G-WO7E-01

ORIGINAL ID ~--~=>|" FDSGHO7AQ3 FDSGWO7BO3 FDSGWO7CO3 FOSGWO7D03 FDSGHO7EQ

LAB SAMPLE ID ~-=~> 37648.02 3263107 3763308 37648.01

1D FROM. REPORT <> FOSGWO7AO3 i : - FDSGWO7CO3 FOSEWOTED

SAMPLE DATE ====x>.| 03705/99 D3/04799 03/05/99

DATE EXTRACTED --»| 03/08/99 03£06/%9 03708799

DATE ANALYZED ~==>{ Q3715799 03710/99 1 03715/99

MATRIX -==-<-=-=- 3| Water Hater

UNITS -----=-====>1 UG/L CojusL

CAS # |Parameter o © | 37648 VAL VAL SvaLd 37 8 ; VAL
91-20-3 |Naphthalene ) - 1. u v A u 0.7 J 0. u
56-55-3 |Benzo{a)anthracene ' 10, g “uy S u Rk [ SR L. U
218-01-9 [Chrysene 10, u ] .. 3 T u 1o, u
205-99-2 [8Benzotb) f luoranthene. PR o u u SISV E R | Sl ey [ U
207-08-9 [Benzo(k) fluoranthene 10. U u 10. U 10. U 10. u
u

*** Validation Complete **+*



DATALCP3
10/01/99

CHARLESTON CTO-0144 FUEL DISTRIBUTION

POST-CAR SOIL SAMPLING

AREA 7

Page: 1
Time: 09:13

SWB46-META

LAB' SAMPLE D ===
ID FROM: REPORT. ==>

SAMPLE DATE -:--->
DATE EXTRACTED -5

F07-5-8001-01 -
F07$BOD101

37736.05 -
FO7SBOD1DY

03715799

03/22/99

03/23799
Soil

MG/KG

FO7-§-8001-02
| Fo7s800102

1 03£15/99
| 03722799
03723199

S S

|3rrak.08

| FO7-5-8002-01

| Fo7sB00201"
3773601

_FO7SB00201

1 03/15/99

03722799
oz

/| Foz-s-BOO2-02
| Fo7sB00202
37736.02
"FO7SB00202
103715799

- Losrzaree

| 03r2399.
Soil o

FO7+$-BO03-01
FO75800301

1 37736.0%
| FO7SR0030T .
03722792

SRk

FO7-5-8003<02
F075800302 -
3773606
FO75B00302
03/15/99. . =

03/22/99
03/23/99

CAS # |Parameter

3

AL

Mercury (Hg)

6

2

3 Barium (Ba)
7440-43 -9 iCadmium (Cd)

3 |Chromium (Cr)

1lLead (Pby

2 [Selenium (Se}

4|51 Lver (Ag)"

2 |arsenic (As) 1

: : —‘
QO NS Q2o
v

.

=W G WO
0 9

oo f*-go s:‘cn a o
i o8
i waile Dy 0o WAL [
Wwomwg |

WO

e o

A
Yo

.

0O VLW Q= iAo s

it W oo B

wvit

G W O W ol [

SN T St

aad WIND O RO ¥
P

e

LS5

o

*** YValidation Complete ***




Area 8, Fuel Distribution System
Charleston Naval Complex
October 1999

Area 8
(SCDHEC No. 01183)

Background

Area 8 of the Fuel Distribution System (FDS) is associated with Phase I soil sample FDSSC04701,
which exhibited total petroleum hydrocarbons-gasoline range organics of 19,000 micrograms per
kilogram (ug/kg), which prompted Phase II soil and groundwater sampling within Area 8. Phase
II soil sampling revealed total naphthalenes of 5,210 ug/kg which exceeded the risk-based
screening levels (RBSL) of 210 ug/kg at sample FDSSC47A01. To determine if groundwater has
been adversely impacted by these petroleum constituents, three shallow groundwater monitoring
wells were installed and sampled during Phase 1. No groundwater RBSLs for inorganics were
exceeded at Area 8. Total PAHs exceeded their RBSLs during the first sampling event at
FDSO08B, but decreased to below the RBSLs during the second sampling event (Contamination
Assessment Report [CAR], EnSafe 1998).

Follow-on Activities

Analysis of site hydrology as presented in the CAR revealed that groundwater at Area 8 flows to
the southeast. To fill a potential data gap at Area 8 and complete delineation of the area of
presumed petroleum coniamination, the CAR recommended and South Carolina Department of
Health and Environmental Control (SCDHEC) concurred, a fourth monitoring well should be
installed downgradient from boring FDSSC47A01 to determine if semivolatile organic compounds
(SVOCs), specifically total naphthalenes have impacted groundwater. Monitoring welt FDS08D
was installed downgradient from FDSSC47A01 in February, 1999, and was sampled in March,
1999 for RBSL volatile organic compounds (VOCs), SVOCs, and inorganics. As recommended
and agreed upon by SCDHEC, only FDS08D was sampled during the follow-on sampling; other
Area 8 wells were not re-sampled. Figure 1 depicts the Area 8 sample locations, including the
location of the new well. Attachment A contains the monitoring well construction diagram and
well development record for FDSO8D. The FDS CAR contains the boring logs and-development

records for previously installed Area § wells.
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Area 8, Fuel Distribution System
Charleston Naval Complex
October 1999

Results

Figure 2 presents the shallow groundwater piezometric surface at Area 8 as measured in March
1999 at low-tide. Groundwater flow is generally to the east-southeast which differs slightly from
the southeast low-tide flow direction shown in the CAR (EnSafe 1998). Aquifer slug testing at
FDSO08D determined an average horizontal hydraulic conductivity of 0.24 feet per day for the

shallow aquifer. Attachment B contains the aquifer test results for Area 8.

Analytes detected in Area 8 shallow groundwater during the post-CAR sampling are summarized
in Table 1. No VOCs or SVOCs were detected at FDSO8D. The only inorganic analyte detected
was barium at 38.9 pg/L., below the RBSL of 2,000 ng/L.. Attachment C contains the analytical
data from the post-CAR sampling. The FDS CAR contains the analytical data from all previous

sampling at Area 8.

Table 1
Analytes Detected in Shallow Groundwater
Post-CAR Sampling, Area 8
Fuel Distribution System

Parameters Location Sample Results (I::/SIE Exceeds RBSL
Inorganics (n.g/L}
Barium Ba) : FDSOSD o 3gg T 0000 SN
Notes:
wg/l. = Micrograms per liter

RBSLs from the South Carolina Risk-Based Corrective Action _for Petroleum Releases (SCDHEC, Janvary 5, 1998).

Conclusions and Recommendations _

As reported in the CAR, the total naphthalene concentration detected in soil sample FDSSC47A01
was 5,210 pg/kg which exceeds the RBSL of 210 ug/kg. Because this sample was collected below
the water table at a depth of 13.5 to 15.5 feet, it is effectively a sample of the aquifef matrix, and

therefore generation of a Site Specific Target Level would not be applicable. This concentration
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Area 8, Fuel Distribution System
Charleston Naval Complex
October 1999

is below the generic soil-to-groundwater soil screening level (SSL [DAF=20]) of 84,000 wg/kg
(from the Soil Screening Guidance: Technical Background Document [USEPA 1996]), suggesting
migration to groundwater is unlikely. Previous groundwater results which exceeded RBSLs have
decreased to below RBSL concentrations. During the most recent sampling event for each well,

no analytes were detected in groundwater at concentrations exceeding the RBSL.

Groundwater analytical data confirms leaching is not occurring. Groundwater is not currently
used at Charleston Naval Complex (CNC) as a source of potable or process water; a basewide
potable water system provides drinking and process water to buildings at CNC. This system is
to remain in operation under the current base reuse plan. In addition, the shallow aquifer for this
investigation contains significant concentrations of naturally occurring chlorides and elevated total

dissolved solids, which makes this water-bearing unit a questionable potable water source.

Organic chemicals of concern (COCs) exceeding RBSLs were detected in subsurface soil at boring
FDSSC47A01. To demonstrate that these constituents are not adversely impacting groundwater
at Area 8, monitoring wells FDSO8A and FDS08D should be monitored twice at three-month
intervals to ensure that groundwater constituent concentrations are consistent or decreasing and

that no further leaching of organics is taking place.

If concentrations remain below groundwater RBSLs during this monitoring program, these results

should be sufficient to support a no further action decision for soil and groundwater at Area 8.



Attachment A
Monitoring Well Construction Diagram/Well
Development Record



ENSAFE

Monitoring Well NBCGFDS08D

Project. Fuet Qistrbution System —Charieston Naval Complex

Coordinates: 231947327 £, 3721726 N

Location: Chardesion, SC

Surface Elevation: /4.9 feet ms!

Started at 730 on 02-02-99

TOC Elevationc K4.76 feet msi

Completed at 1900 on 02-02-99

Depth to Groundwater: 560 feet TOC  Measwed: 3/5/99

Driing Method: 4.25"1I0 (8.0 00) HGA with spit spoon

Groundwater Elevation: 8.6 feet ms/

Oxiing Company: Allance Envionmental (SC cert #889)

Tota Depthc 28 feet

Geologist . Bavey

Wel Screene 28 fo 2.2 feet

o |2 [s|-[%]!8]g g WELL DIAGRAM
(8] -~
oo |GulEul & &1 E| 2|3 GEOLOGIC DESCRIPTION =
AT I Rl I g
8z [06|%2&| & B % 3 a _
Surface conditions: Grass. ] W
139 - - )
// CcL Clay: yveliow—brown; tr silt; stiff; plastic; damp; 7] 1 S /
7 \ Pebble base. /82 T HEERE R
HES o
% %k- Silt: olive—-brown; clayey; calcareous; plastic; r 5 X nm,
IR .  «» || -~
: 0o IWEZ stiff; damp. Mari fill o | K& = <
< Fler S
a - O
< =
P —
5 2 0 soobt | & [l
P B .
“ ? %t- Sill: dk, brown; tr—sm clay; tr vf sand; loase; {r a E
B —\ Plastic; damp. /_:328 Y &
[[[keEN Sm /\ Sand: gray: vf: sm silt; soft; wet. /—r83 o b
o O —
3 80 i S\ Silt: olive-gray: w/ vi sand; soft; wet. f»?.g O = H
FIc .
|2 it _ . - . |- - Ei=
oL BY Sili; dk gray-black; clayey: soft; wel. Yasl = gsg L)IE
6_ ‘.‘-_- ,
4 45 o =
10
5 0 39 L
Sand: gray: vf: w/ plastic, soft, blue—green clay 20
sc in matrix; firm; plastic; wet. 1=l
o8 | ¥ [
6 55 :E—l Sl N B
o
N 5]
Q
pe]
S
15
20

FPage 1 of i



ENSAFE

CHARLESTON NAVAL COMPLEX
WELL DEVELOPMENT STATUS REPORT
ZONE G FDS

WELL DEVELOPMENT SUMMARY
Well : NBCG\FDS08D
Summary Log of well development progress.

Readings are final readings for each visit.
Volume data are cumulative from start of development.

DATE VOLUME pH Turb Cond Temp Sal
Gallons NTU mS/cm Celsius | %

2-25-99 [ 17.5 7.06 68 2.81 16.5
2-25-99 | 20 7.12 127 2.73 17.8
2-25-5%9 | 22.5 7.16 88 2.76 17.9
2-25-59 | 25 7.08 136 2.83 18

2-25-99 | 27 7.10 138 2.80 17.9
2-25-99 | 29 7.15 89 2.79 17.7
2-25-9%9 | 31 6.52 58 2.82 i8.0
2-25-99 | 33 6.27 73 2.53 17.8
2-25-99 | 34 6.55 S0 2.79%9 17.9
2-25-99 | 35 6.65 59 2.63 i7.8
2-25-99 1 36 6.66 60 2.78 17.2
2-25-99 | 38 6.64 S8 2.81 17.8
2-25-99 | 39.5 6.65 30 2.82 17.5
2-25-99 | 41 6.82 19 2.79 17.1
2-25-99 | 42 6.68 i1 2.52 17.0
2-25-9% | 43 6.52 17 2.51 17.4




DATE VCLUME pH Turb Cond Temp Sal
Gallons NTU mS/cm Celsius | %
2-25-99 | 44 6.46 i2 2.52 17.1

Well Development Completed on:2-25-99

COMMENTS :




Attachment B
Aquifer Test Results
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FDS08D INJECTION

Data Set: CATEMP\CHARLE~1\4-08D.AQT
Date: 06/21/99 Time: 11:54:12

PROJECT INFORMATION

Company: EnSafe

Client: SouthDiv

Project. 0144

Test Location: Charleston
Test Well: FDS08D

Test Date: 6/3/99

AQUIFER DATA

Saturated Thickness: 31. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA

Initial Displacement: 1.405 ft Water Column Height: 7.8 ft

Casing Radius: 0.0833 ft Wellbere Radius: 0.333 ft

Screen Length: 10. ft Gravel Fack Porosity: 0.3
SOLUTION

Aquifer Model: Unconfined K =0.0001962 ft/min



AQTESOLV for Windows

FDS08D Injection

Data Set: CATEMP\CHARLE~1\4-08D.AQT
Title: FDSO8D Injection

Date: 06/21/99

Time: 14:38:39

PROJECT INFORMATION

Company: EnSafe
Client: SouthDiv
Project: 0144
Location: Charleston
Test Date: 6/3/99
Test Well: FDDS08D

AQUIFER DATA

Saturated Thickness: 31. ft
Anisotropy Ratio (Kz/Kr): 1.

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No. 1: FDS08D

X Location; 0. ft
Y Location: 0. ft

No. of observations; 131

Observation Data

— A ———

Time (min) Displacement (ff} Time (min) Displacement (ft} Time (min) Displacement (ft)

0.1666 1.405 0.7333 0.326 6.6 0.27
0.175 1.402 0.75 0.326 6.8 0.267
0.1833 1.389 0.7666 0.33 7. 0.267
0.1916 1.377 0.7833 0.33 7.2 0.267
0.2 1.364 0.8 0.326 7.4 0.264
0.2083 1.355 0.8166 0.477 76 0.26
0.2166 1.345 0.8333 0.336 7.8 0.26
0.225 1.333 0.85 0.333 8. 0.257°
0.2333 1.323 0.8666 0.333 8.2 0.254
0.24186 131 0.8833 0.33 8.4 0.254
0.25 1.339 0.9 0.33 8.6 0.251
0.2583 1.282 0.9166 0.326 8.8 0.248
0.2666 1.282 0.9333 0.33 9. 0.245
0.275 1273 0.95 0.326 9.2 0.245
0.2833 1.263 0.9666 0.326 9.4 0.242
0.2516 1254 0.9833 0.328 9.6 0.242
6.3 1.248 1. 0.326 9.8 0.242
0.3083 1.238 1.2 0.339 10. 0238
06/21/99 1 14:38:3%



AQTESOLV for Windows

FDS08D Injection

Time (min) Displacement (ft) Time (min) Displacement (ft} Time (min) Displacement (ft)

0.3166 1.229 1.4 0.33 12. 0.226
0.325 1.219 1.6 0.323 14. 0.216
0.3333 1.21 1.8 0.32 16. 0.207
0.35 1.194 2. 0.317 18. 0.201
0.3666 1178 2.2 0.314 20. 0.191
0.3833 1.166 2.4 0.311 22. 0.185
0.4 1.15 286 0.311 24. 0.182
0.4166 1.138 2.8 0.308 26. 0.17%
0.4333 1.125 3. 0.301 28. 0.166
0.45 1.109 3.2 0.301 30. 0.16
0.4666 1.097 3.4 0.301 32. 0.157
0.4833 1.087 36 0.298 34. 0.15
0.5 1.075 3.8 0.295 36. 0.147
0.5166 1.034 4. 0.292 38. 0.147
0.5333 0.792 42 0.292 40. 0.141
0.55 0.839 4.4 0.289 42. 0.141
0.5666 0.829 4.6 0.28%9 44, 0.132
0.5833 0.814 4.8 0.286 48, 0.125
0.6 0.707 5. 0.282 48. 0.122
0.6166 0.553 52 0.27¢9 50. 0.119
0.6333 Q.54 54 0.279 52. 0.116
0.65 0.909 56 0.279 54. 0.113
0.6666 0.273 58 0.276 56. 0.106
0D.6833 0.26 6. 0273 58. 0.106
0.7 0.326 6.2 0.273 60. 0.106
0.71686 0.326 6.4 0.273
SOLUTION

Aquifer Model: Unconfined
Solution Method: Hvorslev

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
K 0.0001962 ft/min
yO 0.3544
06/21/99 2 - 14:38:30
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FDS08D WITHDRAWAL
Data Set: CA\TEMPA\CHARLE~1\4-18D.AQT
Date: 06/21/99 Time: 12:04:28

e e

PROJECT INFORMATION

Company. EnSafe
Client; SauthDiv

Project: 0144

Test Location: Charleston
Test Well: FDS08D

Test Date: 6/3/99

— T .y A

AQUIFER DATA

Saturated Thickness: 31. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA

initial Displacement: 1.405 ft Water Column Height: 7.8 ft

Casing Radius: 0.0833 ft Wellbore Radius: 0.333 ft

Screen Length: 10. ft Gravel Pack Porosity: 0.3
SOLUTION

Aquiter Model: Unconfined K = 00001395 ft/min



AQTESOLYV for Windows

FDS08D Withdrawal

Data Set: CA\TEMP\CHARLE~14-18D.AQT
Title; FDS08D Withdrawal

Date; 06/21/99
Time: 14:39:08

PROJECT INFORMATION

Company:. EnSafe
Client: SouthDiv
Project. 0144

Location: Charleston

Test Date: 6/3/99

Test Well: FDS08D

AQUIFER DATA

Saturated Thickness: 31. ft
Anisotropy Ratio (Kz/Kr): 1.

T N U —

OBSERVATION WELL DATA

Number of observation wells; 1

Observation Well No. 1: FDS08D

X Location: 0.
Y Location: 0. ft

No. of ohservations: 133

Observation Data

Time (min) Displacement (ft} Time (min) Displacement (ff) Time (min) Displacement (ft)

0.0166
0.025
0.0333
0.0416
0.05
0.0583
0.0666
0.075
0.0833
0.0816
0.1
0.1083
0.1166
0.125
0.1333
0.1416
0.15
0.1583

0.788
0.763
0.738
0.713
0.685
0.644
0.641
0.619
0.6
0.581
0.565
0.549
0.534
0.518
0.502
0.487
0.474
0.462

0.45
0.4666
0.4833

0.5
0.5166
0.5333

0.55
0.5666
0.5833

06
0.6166
0.6333

0.65
0.6666
0.6833

0.7
0.7166
0.7333

0.254
0.251
0.245
0.242
0.238
0.235
0.229
0.226
0.223
0.22
0.216
0.216
0.213
0.21
0.207
0.204
0.204
0.201

34
36
3.8
4.
4.2
44
46

.48

5.
5.2
54
5.6
58

8.
6.2
6.4
6.6
6.8

0.122
0.122
G.122
0.119
0.119
0.118
0.116
0.116
0.113
0113
0.11
0.11
0.11
0.1
011 -
0.11
0.11
011

06/21/99

14:39:08



AQTESOLV for Windows

!_—T_DSOBD Withdrawal

Time {min) Displacement (ft) Time (min) Displacement (ft) Time (min} Displacement (ft)

0.1666 0.449 0.75 0.201 7. 0.106
0.175% 0.436 0.7666 0.198 7.2 0.106
0.1833 0.427 0.7833 0.194 7.4 0.103
0.1916 0.418 0.8 0.194 76 0.106
0.2 0.405 0.8166 0.194 7.8 0.103
0.2083 0.399 0.8333 0.191 8. 0.106
0.2166 0.389 0.85 0.188 8.2 0.106
0.225 0.38 0.8666 0.188 8.4 0.103
0.2333 0.374 0.8833 0.188 8.6 0.106
0.2416 0.364 0.9 0.185 8.8 0.103
0.25 0.355 0.9166 0.185 9. 0.103
0.2583 0.352 0.9333 0.185 9.2 0.103
0.2666 0.342 0.95 0.182 9.4 0.103
0.275 0.336 0.9666 0.179 96 0.103
0.2833 0.33 0.9833 0.179 9.8 0.103
0.2916 0.326 1. 0.179 10. 0.103
0.3 0.32 1.2 0.166 12. 0.106
0.3083 0.314 14 0.157 14, 0.097
0.3166 0.311 16 0.15 16. 0.1
0.325 0.304 1.8 0.144 18. 0.1
0.3333 0.301 2. 0.141 20. 0.1
0.35 0.292 2.2 0.138 22. 0.1
0.3666 0.286 2.4 0.135 24. 0.1
0.3833 0279 2.6 0.132 26. 0.097
04 0.27 2.8 0.128 28. 0.094
0.4166 0.267 3. 0.125
0.4333 0.26 3.2 0.125
SOLUTION
Agquifer Model: Unconfined
Solution Method: Hvorslev
VISUAL ESTIMATION RESULTS
Estimated Parameters
Parameter Estimate
K 0.0001395 ft/min
y0 0.1497
06/21/99 2 14:39:08



Attachment C
Analytical Data



DATALCP3 CHARLESTON CT0O-0144 FUEL DISTRIBUTION Page: 1
06708799 POST-CAR SAMPLING Time: 11:51
AREA 8
SWB46-META SAMPLE ID --==--~ »| FDS-G-WOBC-01
ORIGINAL ID ----- > | FDSGWO8DO01
LAB SAMPLE ID --->| 37648.03
1D FROM REPORT -->| FDSGWO8DO1
SAMPLE DATE ----- >[ 03705799
DATE EXTRACTED -->} 03/18/99
DATE ANALYZED --->| 03/19/99
MATRIX +w«a===a=-- > | Water
UNITS =-=cnneemn- > 1 uG/L
CAS # |Parameter 37648 VAL
7439-97-6 |Mercury (Hg) 0.1 U
7640-38-2 tarsenic (As) 3.3 u
7440-39-3 |Barium {Ba) 8.9
7460-43-9 |Cadmium (Cd) 0.3 U )
7440-47-3 [Chromium (Cr) 0.7 u
7439-92-1 |Lead (Pb) 2.1 u
7782-49-2 1Selenium (Se) 4.5 U
7440-22~4 1STLver (Ag) 1.4 U

**% Validation Complete ***




DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 2
06/08/9% POST-CAR SAMPLING Time: 11:51
AREA 8

SW846-SVDA SAMPLE ID -=-=---- >| FDS-G-W08D-01
ORIGINAL ID ----- > | FDSGWOBDO1
LAB SAMPLE ID --->| 37648,03
10 FRQ‘!‘ REPORT -->| FDSGWOSRD1
SAMPLE DATE ----- > | 03/05/99
DATE EXTRACTED -->| 03/08/99
DATE ANALYZED ---> | 03/15/99
MATRIX =-----e=~~==; > | Water
UNITS ====w-=-=r- > | UG/L
CAS # |Parameter 37648 VAL
91-20-3 |Naphthatene 10. u
56-55-3 |Benzo(a)anthracene 10. u
218-01-9 |Chrysene 10. u
205-99-2 |Benzo(b) fluoranthene 10. U
207-08-9 |Benzo(k) f luoranthene 10. u

.

*** Validation Complete **x*



DATALLP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 3
06/08/99 POST-CAR SAMPLING Time: 11:51
AREA 8

SWB46-VOA SAMPLE ID ------- > FDS-G-WOBD-01
ORIGINAL ID =-~--~ > | FDSGWOBDO1T
LAB SAMPLE 1D --->| 37648.03
ID FROM REPORT --> | FDSGWOBDO1
SAMPLE DATE ----- > | 03/05/99
DATE ANALYZED --->| Q3/10/99
MATRIX -=-=-=---- > [ Water
UNITS ==-rr-mmmem > | UG/L
CAS #{Parameter 37648 vat |
71-43-2 {Benzene 5. U
100-41-4 iEthylbenzene 5. U
108-88-3 |Toluene 5. u
1330-20-7 [Xylene (Total) 5. Y

*** YValidation Complete ***




Areas 9 and 10, Fuel Distribution System
Charleston Naval Complex
October 1999

Areas 9 and 10
(SCDHEC No. 01184)

Background

The combined Areas 9 and 10 of the Fuel Distribution System (FDS) are associated with Phase
I soil samples FDSSC05501 and FDSSCO05801. Asreported in the FDS Contamination Assessment
Report (CAR), these samples exhibited total petroleum hydrocarbons-gasoline range organics of
63.7 micrograms per kilogram (ug/kg) at FDSSC05501 and 10 pg/kg at FDSSCO05801, which
prompted Phase II soil and groundwater sampling within Areas 9 and 10. Phase II soil sampling
revealed total naphthalenes of 250 pg/kg in sample FDSSC05801 which exceeded the risk-based
screening level (RBSL) of 210 ng/kg. To determine if groundwater has been adversely impacted
by these petroleum chemicals of concern (COCs), 6 shallow groundwater monitoring wells were
installed and sampled in the combined area during Phase II. No COCs exceeded their respective
RBSLs at the combined area during the Phase II groundwater investigation (CAR EnSafe 1998).

Figure 1 depicts the Areas 9 and 10 sample locations.
No follow-on investigative activities were performed at Areas 9 and 10.

Conclusions and Recommendations

As reported in the CAR, the total naphthalene concentration detected in soil sample FDSSC5801
was 250 ug/kg which exceeds the RBSL of 210 ng/kg. Because this sample was collected below
the water table at a depth of 5 to 9 feet, it is effectively a sample of the aquifer matrix, and
therefore Site Specific Target Levels would not apply. This concentration is also below the
generic soil-to-groundwater soil screening level (SSL [DAF=20]) of 84,000 ug/kg (from the
Soil Screening Guidance: Technical Background Document [USEPA 1996]), suggesting migration
to groundwater is unlikely. This is further substantiated by the fact that no naphthalene was

detected in the Phase II groundwater sampling at Areas 9 and 10 in two sampling events.
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Areas 9 and 10, Fuel Distribution System
Charleston Naval Complex
October 1999

No groundwater COCs exceeded their RBSLs at Areas 9 and 10, and there is an apparent lack of
leaching of RBSL parameters from soil-to-groundwater. To demonstrate that the naphthalene in
soil is not adversely impacting groundwater, the Navy proposes to monitor groundwater at this
site. The program will consist of two quarterly sampling events during which the wells
surrounding FDSSC05801 (FDS09A, FDS09B, FDS09C) will be sampled for polycyclic aromatic
hydrocarbon COCs. If no RBSLs are exceeded in these monitoring samples, the site should be

considered for no further action.



Areas 12, 13, and 14, Fuel Distribution System
Charleston Naval Complex
QOctober 1999

Areas 12, 13, and 14
(SCDHEC No. 01186)

Background

The combined Areas 12, 13, and 14 of the Fuel Distribution System (FDS) are associated with
Phase I soil samples FDSSC06501 through FDSSC06701. These samples exhibited total
petroleum hydrocarbons-gasoline range organics ranging from 67 micrograms per kilogram
(ug/kg) at FDSSCO06601 to 147 ug/kg at FDSSC06501. The Phase I soil results prompted
subsequent Phase II soil and groundwater sampling at the combined areas. Phase II soil sampling
revealed total naphthalenes of 6,500 pg/kg and 4,700 r.g/kg at FDSSC06601 and FDSSC06701,
respectively, which exceeded the risk-based screening level (RBSL.) of 210 ug/kg. To determine
if groundwater has been adversely affected by petroleum constituents, 10 shallow groundwater
monitoring wells were installed and sampled in the combined areas during Phase II. Data from
nearby shallow grid well GDGO02 were also incorporated into the investigation. During the first
sampling event 50.3 micrograms per liter («g/L) of arsenic was detected at FDS14A, which
slightly exceeded the RBSL of 50 ng/L. Arsenic was detected at 21.8 ng/L at FDS14A during
the second sampling, which was below the RBSL. Arsenic was detected at 210 ug/L at FDS13A
during the second sampling event. No groundwater RBSLs for organics were exceeded at the
combined areas (Contamination Assessment Report [CAR], EnSafe 1998). Figure 1 depicts the

Areas 12, 13, and 14 sample locations.

Follow-on Activities

The CAR recommended and South Carolina Department of Health and Environmental Control
(SCDHEC) concurred that intrinsic remediation was appropriate to address the total naphthalenes
detected in soil at Areas 12, 13, and 14. The CAR also recommended that monitoring well

FDS13A be resampled for arsenic. This sampling was completed in March 1999.
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Areas 12, 13, and 14, Fuel Distribution System
Charleston Naval Complex
October 1999

Results
Post-CAR sampling at FDS13A detected 18.3 ug/L of arsenic in groundwater, well below the
RBSL of 50 ng/L, as shown in Table 1. Attachment A contains the analytical data from the
resampling of FDS13A. The CAR contains analytical data from previous sampling.

Analytes Detected,li‘;b;:l:ﬂow Groundwater

Post-CAR Sampling, Area 13
Fuel Distribution System

Parameters Location Sample Results &2?1%) Exceeds RBSL
Inorganics (ug/L)
Arsemic(A9 o ppsmA s sy g
Notes:
wg/l. = Micrograms per liter

RBSLs from the Sowth Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC, January 5, 1998).

Conclusions and Recommendations

As reported in the CAR, concentrations of total naphthalenes in soil at FDSSC06601
(6,500 pg/kg) and FDSSC06701 (4,700 ng/kg) exceed the RBSL of 210 ng/kg. Because these
samples were collected below the water table at a depth of 8.5 to 10.5 feet, they are effectively
samples of the aquifer matrix and therefore Site Specific Target Levels would not be applicable.
These concentrations are also below the 84,000 ng/kg soil-to-groundwater soil screening level
(SSL [DAF =20]) from the (Soil Screening Guidance: Technical Background Document [USEPA

1996)), suggesting migration to groundwater is uniikely.

To support the CAR’s recommendation of intrinsic remediation for the total naphthalenes detected
in soil, limited monitoring of groundwater is recommended. Groundwater at well FDS14B
downgradient of FDSSC06701 and wells FDS13B and FDS13C downgradient of FDSSC06601
should be sampled and analyzed for RBSL SVOCs two more times at three-month intervals to

demonstrate that soil contaminants are not adversely impacting groundwater.

3



Areas 12, 13, and 14, Fuel Distribution System
Charleston Naval Complex
October 1999

The results of the resampling of monitoring well FDS13A for arsenic in shallow groundwater
revealed a detection of 18.3 ng/L, below the RBSL of 50 wg/L.. This concentration is comparable
to the Zone G background concentration of 17.8 ng/L. It is also comparable to the 27 ug/L of
arsenic detected in the initial sampling event. These concentrations suggest that the 210 ug/L
detected during the second sampling event was an anomalously high concentration. In accordance
with the recommendation presented in the CAR and as agreed to by SCDHEC in the November
18, 1998 letter, no further action is recommended for groundwater at the combined Areas 12, 13
and 14. In addition, groundwater is not currently used at Charleston Naval Complex (CNC) as
a source of potable or process water; a basewide potable water system provides drinking and
process water to buildings at CNC. This system is to remain in operation under the current base
reuse plan. This shallow aquifer contains significant concentrations of naturally occurring
chlorides and elevated total dissolved solids, which make this water-bearing unit a questionable

potable water source.



Attachment A
Analytical Data



DATALCP3 CHARLESTON CTO-0144 FUEL DISTRIBUTION Page: 1
06714799 POST-CAR GROUNDWATER SAMPLING Time: 16:02
AREAS 12, 13, AND 14

_ARSENIC SAMPLE ID -=-~---= > | FO$-6-W134-03
ORIGINAL D ----- > | rpsewizacs
LAB SAMPLE 1D -~-> | 37648.04
" ID FROM REPORT -->| FDSGWI3A03
" 'SAMPLE DATE ---++>]| 03705/99
" DATE. EXTRACTED -->| 03709/99
. 'DATE ANALYZED --->| 03710799
“MATRIX ----+=-n == | Water
UNITS ----=-=- <o 1 UG/l
CAS # |Parametér T 37648 VAL
7440-38-2 lArsenic (As) 18.3

*** Validation Complete ***




Area 18, Fuel Distribution System
Charleston Naval Complex
October 1999

Area 18
(SCDHEC No. 01188)

Background

Area 18 of the Fuel Distribution System (FDS) is assoclated with Phase 1 soil sample
FDSSC11401, which exhibited total petroleum hydrocarbons-diesel range organics of
366 milligrams per kilogram (mg/kg), which prompted Phase II soil and groundwater sampling
within Area 18. Phase II soil sampling revealed that no risk-based screening levels (RBSLs) were
exceeded. Phase II also included installation and sampling of monitoring well FDS18A.
Groundwater analytical results identified no exceedances of RBSL chemicals of concern. The only
constituent of interest at Area 18 was pentachlorophenol (PCP), which was detected above its
USEPA tap water risk-based concentration (RBC) at FDS18A during the second sampling event
“only (Cbmaminatioﬁ Assessment Report [CAR], EnSafe 1998). . Figﬁre 1_shows the"sarhple

locations at Area 18.

Follow-on Activities

Because no petroleum chemicals of concern were exceeded at monitoring well FDS18A or in the
soil sample FDSSC11401, the CAR recommended no further action for soil and groundwater at
Area 18. The South Carolina Department of Health and Environmental Control recommended
resampling of FDS18A for semi-volatile organic compounds (SVOCs) including PCP. This
sampling effort was completed in March 1999.

Results
Monitoring well FDS18A was resampled in March 1999 for SVOCs and PCP. No organic
compounds were detected in this sampie. Attachment A contains the analytical results from the

post-CAR sampling.
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DATALCP3 CHARLESTON CT0O-0144 FUEL DISTRIBUTION Page: 1
10701/99 POST CAR GROUNDWATER SAMPLING Time: 14:39
AREA 18

SVOA+PCP © SAMPLE ID. -=s~s<= % 1 FDS-G-W18A<03
"ORIGINAL 10 -=~=-»{: FDSGW1BA03
LAB:SANPLE 1D-~=<»{ 37848.05"
1D, FROM: REPORT  ~~> |- FDSGW18A03
SAMPLE DATE -=--->1 03705799
DATE ‘EXTRACYED --»1 03/08/99
o DATE (AMALYZED. =~->1-03715/99
MATRIX - =< Water
UNITS: ===-- > WG
CAS # {Parameter ess oAl |
91-20-3 {Naphthalene 0. u
56553 |Benzofa)anthracene 105 U
218-01-9 |Chrysene 10. u
205-99-2 |Benzolb) f Lucranthene 10, 4
207-08-9 |Benzo(k) fluoranthene 10. U
87+86-5 [Pentachlorophenol. 25000

*** Validation Complete ***
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