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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

September 25, 2000

Mr. Paul Bristol RE CEIVED

Bureau of Solid and Hazardous Waste

South Carolina Department of Health and Environmental Control OocT 5 2000

8901 Farrow Road

Columbia, South Carolina 29203 Water Monitoring, Assessment &
Protection Divisien /~

Dear Mr. Bristol: -
As requested, EnSafe has compiled all analytical results from samples collected during the RFI and
investigation of the Fuel Distribution System within the area of the Hobson fuel farm. This area is roughly
bounded by Viaduct Rd., Hobson Ave., Wood St., and the western boundary of CNC.

Phase I TPH data was used to screen for potential areas which may require additional assessment. These
biased screening samples were collected from areas most likely to have been impacted, (ie., surface where
the pipelines and valves were at the surface and subsurface where pipelined are buried). Subsurface samples
were collected directly adjacent to the buried pipeline. Where TPH GRO exceeded 50 ug/kg, discrete
samples were collected and analyzed for standard analytical parameters. Six locations within the area of
interest had exceedances which triggered Phase II sampling ( Areas 8, 11, the combined Areas 12, 13 and
14 and Area 15). The analytical data for these Areas is presented in the attached tables.

Included in the soil analytical results tables are: Soil boring and DPT sampling results from the portion of
the Zone L investigation of located in this area; Areas 19 and 20 DPT samples; SWMU 3 soil borings; and,
SWMU 24 soil borings.

Included in the groundwater analytical results tables are: DPT and monitoring well sampling results for the
portion of the Zone L investigation in this area; Areas 19 and 20 DPT and monitoring well samples;
SWMU 3 monitoring well samples; and, SWMU 24 monitoring well samples.

Should you have any questions or require additional information, please contact me at
(850) 434-2230 or via e-mail at csmith@ensafe.com.

Thank you for the opportunity to assist with this evaluation,
Sincerely,

ENSAFE ]

G\AAQ 0 S~ ¢

Craig R Smith

Attachments

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



LOCATIONS OF SOIL SAMPLES

CHARLESTON, SOUTH CAROLINA

e Constituent Specific Data
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Boring Location Sample 1D Date __Depth Remarks

T
PR

FDSSC04301

R R A A

FDSSC045 FDSSC04501 9122496 13-15 unusual observations logged

FDSSC049 FDSSC04901 9/22196 14-16 No unusual observations logged

FD3SCOs1 FDSSCO5101 9123196 3714 Petroleum odor noted
FDSCCOos1 FDSCCOs101* 9/23/96 5.7-1.4

FDSSCOs9 FDSSC05901 9724196 unlogged Ne fuel odor noted

FDSSC060 FDSSC06001 9124196 4-6 No unusual observations logged




Boring Location Sample ID Date Depth Remarks

FDSSCO61 FDSSCO6101 924196 5-6 No unusual observations logged
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FDSSC099 FDSSC09901 10/03/56 9-11 No fuel odor noted
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FDSSC105 FDSSC1050 10/04/96 4-5 No fuel odor noted

}. 2y
o G

FDSSC115 FDSSC11501 10/05/96 35 No fuel odor noted

2

D

FDSSH002 FDSSH0020 10/17/96 01
3 3




FDS Suil Samples - Phase I
Boring Location Sample 1D Date Depth Remarks

S
TR

FDSSHO13 FDSSHO1301 10117196 01

EDSsHoieL
2 e
R A S,

R

FDSSHO17 FDSSHO1701 1071896 o1

B

FDSSHO19 FDSSHO1901 10/18/%6 Q1

800 s

FDS§SHO27 FDSSH02701 10/21/96 0-1

Note

* = Indicates a duplicate sample, -

H;S = hydrogen sulfide

All Phase I samples anatyzed for 1wl perrolenrn hydrocarbons-gasoline range organics (TPH-GRO) and TPH-diese]l range organics (DRO) unless
noted.




Phase I
Detected Subsurface Sofl TPH Concentrations
Fuel Distribution System
NAVBASE
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Phase I
Detected Subsurface Soil TPH Concentrations
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FDSSC06101 8.00
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FDSSH(1201 9.00

FDSSHO1R01 10.00




Phase I
Detected Subsurface Soil TPH Concentrations
Fuel Distribution System
NAVBASE

FDSSH02601 20.00

a = Average of original duplicate concentrations. Original sample concentration was 77.6 ugikg.
b = Included hased on visual observation of gross contamination.
Bolded concentrations exceed 50 ugfkg (GRO) or 50 mgfkg (DRO).
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= Phase 1l sample collected concurrently with Phase I TPH sample based on field observations.

* = Duplicates were analyzed for Appendix IX parameters (metals, pesticides/PCBs, herbicides, or@anophosphorous {OP) pesticides,
dioxins, SVOAs, VOAs); cyanide, and hex-chrome, Level IV,

FID =  Flame fonization detector

= pars per million
Sarnp[cs analyzed using SW-846 methods (metals, pesticides/PCBs, SVOAs, VOAS) at data quality objective (DQO) Level III,



Analytes Detected in Subsurface Soil
Fue! Distribution System
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Copper (Cu) FDSSC47A0 18.9 NL/920
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Potassium (K) FDSSC47A0! 1870 NL/NL NL




Analytes Detected in Subsurface Soil
Fuel Distribution System
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Analytes Detected in Subsurface Soil

: Fuel Distribution System
Subsurface Subsurface
Parameters Location Cone, RBSL/SSL Backgronnd

Area 12, 13, 14

ey
2
e e

R

23110949000

DU

 Benzo(g, h,perylens FDSSC06601 550 NL/4.66E+08 " NA

R {4 2
Fiuorene FDSSC06501 140 NL/560000 NA
FDSSC06601 4400




Analytes Detected in Subsurface Sofl
Fuel Distribution System

Mercury (ig) FDSSC06501 » NL/2.1 0.31




Analytes Detected in Subsurface Soil
Fuel Distribution System

]

R

Gasoline FDSSH(2301 501 NL/NL NA

1,1,1-Trichloroethane FDSSHO2301 48 NL#2000 NA

e




Analytes Detected in Subsurface Sail
Fuel Distribution System

Notes:
a

NL
NA
uglkg
mglkg =

nnod

AR

Background value for non-clay samples
Not listed

Not applicable

Micrograms per kilogram

Milligrams per kilogram

RHBSLs from the Sowth Carolina 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, 1996b) were used as refersnce concentrations,
Bolded concentrations exceed RBSL or the SSL (if no RBSL is available).

All background values for Zone G are hased on twice the mean of grid sample concentrations.



FDS Groundwater Samples
Sample Identifier Date Sampled




FDS Groundwater Samples
‘Well Numher Sample kdentifier Date Sampled Remarks

FDSI5B FDS15B01 128797
FDS15B02 6/16/97

=  Duplicates; analyzed for Appendix IX parameters {metals, pesticides/PCBs, herbicides, OP pesticides, dioxins, SVOAs, VOAs);
cyanide, and hex-chrome, at DQO Level IV,

Samples analyzed using SW-846 methods (metals, pesticides/PCBs, SVOAs, VOAs) at DQO Level IIl. First-round samples also analyzed for

cyanide.




Analytes Detected in Grousdwater
Fuel Distribution System

Ficst Second RBSL{Tap Water
Sampling Sampling RBC Shallow
Parameters Location Event Event (gfL) Bacl 1__
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Cehalt (Co) FDSOBA 31 ND NL/220 1.45




Analytes Detected in Groundwater
Fuel Distribution System

First Second RBSL/Tap Water

i

Sodium (Na) FDS08A 114600 59000 NL/NL NL

Area 1]

Volatile Organic Compounds (ug/L)

2

Toluene FDS11C I ND 1000775 NA

2-Methyinapthalene 619003 30 ND 10/150 NA




Analytes Detected in Groumdwater

Fue! Distributlon System
First Second RBSL/Tap Water
Sampling Sampling RBC Shallow
Parameters Location Event Event (g/l) Background

T

A
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Iron (Fe) FDS11A 2260 2520 NL/NL NL
FDSLIB 15800 17300
FDSIIC 7690 7120

619003 32000 17000




Analytes Detected in Groundwater

Fuel Distribution System
Fixst Second RBSL/Tap Water
Sampling Sampling REC Shallow

Areas 12, 13, & 14

Semtivolatile Organic Compounds (g/L)

e
3

Benzoic acid FDSI3A







Anzlytes Detected in Groundwater
Fuel Distribution System

First Secon:d RBS1/Tap Water
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Anutytes Detected In Gromudwater
Fuel Distribution System

Second




Analytes Detected in Groundwater .
Fuel Distribution System

First Second RBSL/Tap Water

Zinc (Zn) FDS12A ND R4 NL/1100 15.6
FDS12B ND 16.3
FDS13A ND 18 ' -
FDS13C ND 21.7
FDSI3D ND 12.9
FDS14A ND 10.4

Area 15

4-Methylphenol (p-cresol) FDSISA 23 2 NL/18 NA

Gt

Pesticides/PCBs («g/L)

Chromium (Cr) FDS15A 0.92 1.5 100718 3.88

FDSI5C 1.9 ND




Analytes Detected in Groumdwater

Fuel Distribution System
First Second REBSL/Tap Water
Sampling Sampling RBC Shallow
Parameters Location Event Event {ugil) Background

Notes:

NL = Notlisted

NA = Not applicable

ND = Notdstected

NT = Not taken

ug/l. = Micrograms per liter ht
pgfl. = Picograms per liter

1 Calculated from methods described in USEPA Interim Supplemental Guidence to RAGS: Human Health Risk Assessment, Bulletin 2
(USEPA, 1995).

RBSLs from the South Carolina Risk-Based Corrective Action for Petrolewn Releases (SCDHEC, Yanuary 5, 1998) and tap water RBCs (THQ=0.1)
from Risk Besed Concentration Table (USEPA, October 22, 1997) were used as reference concentrations.

Bolded concentration exceed RBSL or the Tap Water RBC (if no RBSL is available).

All background values for Zone G are based on twice the means of the grid sample concertrations. Background values for gronmdwarer are based
on two sampling rounds in two wells at each depth.



DPT Soifl and Groundwater Sanples and Analyses
Sample Location Sample Identifier Medivm Date Coltected Analyses

F198P01105
F19GP0O1101

ot

S

P13 F19SP01311 Soil 6/23/99 VOCs, SVOCs

F195P01507
F19GP01501

Area 20

POQ2 F205P00206 Soil 122199 VOCs, SVOCs
F20GP0)201 Groundwater 1729/99 VOCs, SVOCs, Metals




DPT Soil and Groumdwater Samples and Analyses

R
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DFT Sofl and Groundwater Samples: and Analyses

Sample Location ample Identifier Medium Date Collected Anzlvses

Notes:

Sample POOB was not collected

Sample PO11 was not collected

SVOCs =  Semivolatile Organic Compounds
YOCs = Volatile Organi¢ Compounds



Summexy of DPT Sail Analytical Results

Subsurface Groundwater Exceeds Groundwater
Paramelers Location Cange. Protection RBSL, Protection RBSL

Aren 19

2-Methylnaphthalene F195P01205 112,855 NL NA
F198P013 75,000
F195P014 6,800

Benzo(a}anthracene F195P001 73,084 No

Benzo(b)fluoranthene F195P001 110 29,097 No
F195P004 5,500 No
F195P006 1,800 No
F195P009 62 No
F19SP0I10 58 No
F198P012 30 No

F193P014 2,500 No




Summary of DPT Soil Analytical Resnits

Parameters Location, Cone, Protection, RBSL, Protection RBSI,

F195P010 66 No

FPhenanthrene F19SP013 14,000 NL NA
F195P014 310

bis(2-erhythexyl)phthalate P19SPO015 25
F195P016 23

Xylene (Toral) F20SPO01 I 42,47 No




Summary of DPT Soil Analytical Resulis
Subsuriace Groundwater Exceeds Groumdwater

o
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Surminary of DPT Sofl Analytical Results

i St
Benzo(k)fluoranthene £90 231,109 No
360 No

43 No

73 No

81 No

57 No

140 No

F208P015 720 No




Notes:

NL = Not listed

NA =  Not applicable

#glkg =  Micrograms per kilogram _

RBSLs for groundwater protection from the South Carolina Risk-Bosed Corrective Action for Petroleum Releases (SCDHEC, January 5, 1998) were
used as reference concentrations.

Balded concentrations exceed RBSLS.



Summary of DPT Groundwater Analytical Results

2-Methylnaphihalene F19GPO05 43.6 10 Yes
FI9GPO10 1.58 No
FI19GPO11 4.84 No
F19GPo12 260,816 t Yes
F19GPO13 190 Yes
F19GP014 130 Yes
FI19GPO1S 1,300 Yes
F19GP016 140 Yes
FI9GPO17 K) Ne
FI19GPO1S 5 No
FISGP019 10 Yes
FI9GP020 15 Yes

SRR AR ¥

2.4-Dimethylphenol F19GPG20 12 NL NA




Summary of DPT Groundwater Analytical Results

; i o ._ , N
Acenaphthene FI9GPO13 2 NL NA
FI9GPO14 8
FI9GPO18 P
FI9GP019 15

e ’:h' a o A s . SO
Fiuorene FI19GP013 40 NL NA
FISGPO14 16
FI9GPO15 130
FI9GPO16 20
FI9GP017 2
FISGPO18 24
F19GP019 7

F19GP020 14




Sumnary of DPT Groundwater Analytical Results
Parzmeters Location Contentration RBSLs Exceeds RBSL

ERRe R

2 o L0 SR N - 7
Big(2-ethythexy)phtimlate FI9GP013 3 NL NA
F19GPO14 5
FI9GPO16 1
F19GPOL7 2
FI9GPOI8 Q.70
F18GPO19 1

F19GP020 2




Sunmmary of DPT Groundwater Analytical Resuts
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Summary of DPT Groundwater Analytical Results

Di-n-butylphthalate F20GP031 1 NL NA

Notes:

NL = Not listed

NA = Not applicable

pgfl, = Micrograms per liter

RBSLs from the Sowth Carofina Risk-Based Corrective Action for Petrofeum Releases (SCDHEC, January 5, 1998) were used as reference
carcentrations.

Bolded concentrations exceed RBSL



Summary of Moniforfug Well Analytical Results

Shallow Exceed
Pacameters Location Concentration RBSL Backgyvound RBSL

Semivolatile Compounds (ug/L)

4-Chloro-3-methylphenal FDS20A [ NL NA NA




Summary of Monitering Well Analytical Results

&

Barium (Ba)

31

No
No
No
No
No
No




Summary of Monitoring ‘Well Analytical Results

Chromium {Cr) FDS20A 1.15 100 3.88 Nao
FDS20B 2 No
FDS20C 3.9 Na
FDS20D 2.6 No

Notes: <
NL = Not listed

NA = Not applicable

ugfl = Micrograms per liter

RBSLs from the Sowth Carolina Risk-Based Corrective Action for Petroleum Releases (SCDHEC, January §, 1998) were used as reference
concentrations.
Bolded concentrations exceed RBSL.,
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QP Pesticides collected

oo

DO3SBOL0 003SB01001 LUpper 9/26/96 Suite 1 OP Pesticides collected
0038801002 Lower 11112196

R SOnees

00358018 0035801801 Upper 1123199 pesticides only
(035B01802 Lower




SwWMU 3
Soll Samples and Analyses

Suiel = SW-846 (memnls, pesticides/PCBs, OP pesticides) at DQO Level Il

Suite2 o= Appendix IX suite: SW-846 (metals, pesticides/PCBs, herbicides, OP pesticides, dioxins, SVOCs, VOCs); cyanide; hex-
chrome at DOO Level V.

Suited = SW-846 pesticides, SPLP pesticides/PCBs, Total Organic Carbon (TOC) at DQO Level IIL

* = Duplicate Sample



SWMU 3
Groundwater Sample and Analyses

e

1 = SW-846 (metals, pesticides/PCBs, OF pesticides) at DQO Level Il

2 = Appendix IX suite: SW-846 {raetals, pesticides/PCBs, herbicides, OP pesticides, dioxins, SVOCs, VOCs); hex-chrome at DQO Level
v

. = Duplicate sample collected



Analytes Detecied in Surface and Subsurface Sofl

Sample Surface Residential Surface Subsurface Sofl to Groundwater  Subsurface Background
Parameters Location Concentration RBC Background Concentration SSL (Site Specilic)
SWMU 3

Pesticides and PCBs (ug/kg)

et

ND 4067.95 NA




Anniytes Detected in Surface and Subsurface Soil

Sample Surface Residential Surface Subsurface Soll to Groundwater  Subsurface Background
Parasmelers Lacation Concentration RBC Background Contentration SSL (Site Specilic)

Pesticides and PCBs (2g/kg)

4,4'-DDT

7 i

Endosulfan [




Analytes Detected in Surface and Subsurface Soil

Sample Surface Residential Surface Subsurface Scil to Groundwater  Subsurface Background
Parameters Location Concentration RBC Background Concentration SSL (Site Specific)

Pesticides and PCBs (ugikg)

Heptachlor 0038003 520 140 NA ND 8200.18 NA

R
o

ol Hepa

Inorganics (mg/kg)

he

Antimony {Sh)




Analytes Detected in Surface and Subsurface Sofl

Sample Surface Residential Surface Subsurface Soil to Groundwater  Subsurface Background
Parameters Location Concentration RBC Background Concentration SSL (Site Specific)

Inorganics (ma/kp)

Barium (Ba)

Cadmium (Cd)




Anslytes Detected in Surface and Subsurface Soil

Sample Surface Residential Surface Subsurface Sofl to Groundwater  Subsurface Background
Parameters Locationt Concentration RBC Background Concentration SSL (Site Spectifc)
Inorganics (mg/kg) '

e .
Chromium (Cr} 4.40 23 42.80 16.40 5561.99 43.40

b

Copper (Cw) 003B001 2.30 310 260 0.51 2741037 32.60




Analytes Detected in Surface and Subsurface Soil

Sample Surface Restdential Surface Subsurface Soil to Groundwater  Subsurface Background
Parameters Location Concentration RBC Background Concentration SSL (Site Specific)

Inorganies (mg/kg)

Lead (Pb) o 0038001 3 400 181 41 5229 66.30

Manganese (Mn) 003R001 61,80 1100 325 27.3 C 161337.64 261

003BO02 193 39,1

0038003 183 26.0
003B0O4 194 196.0
003B00S 341 29.8
003B006 207 62.1
003B007 17.65 NT *
0038008 210 50.9

003B00S 118 164.0

003B010 160 114.0




Analytes Detected in Surface and Subsnrface Sofl

Sample Surface Residential Surface Soil te Groundwater  Subsurface Background
Parameters Locatfon Concentration RBC Background Concentraﬁon @ite Specific)
—— ———
Inorganies (mg/kg)

Nickel (Ni) 003B001 220 160 20.60 1.3 2366.00 18.30

Selenium (S¢) 0038006 0.36 39 1.22 ND 219.39 1.26

Vanadium (V) 0038001 7.70 55 60.90 21.0 5928.27 72.50




Analytes Detected in Surface ang Subsurface Sofl

Sample Surface Residential Surface Subsnurface Sofl to Groundwater  Suhsurface Background
Parameters Laocation Concentration RBC B nutd Concentration SSL (Site §
SWMU 24 __
Vaolatile Organic Compounds (ug/Kg)

Semivolatile O

b

Benzo(a)anthracens




Analytes Detected in Surface and Subsurface Soft

Sample Surface Restdential Surface Subsurface Soil to Groundwater  Subsurface Background
Parameters Location Conventration RBC Bam Concentration SSL (Site Sgc!

Semivolatile Organic Compounts (ueg/ki

s

2 " 2 i
Chrysene 0248002 40 £7000 NA ND 69361.60 NA
024B003 70 ND
024BO04 110 86
024B006 970 ND
0248007 200 ND
0248009 0 83
(248010 40 ND

R B -:-gr;‘m 2 S R & A Ry b
Indeno(1.2.3-cd)pyrene (248002 2
5




Analytes Detected in Surface and Subsurface Soil

Sample Surface Residential Surface Subsurface Sofl to Groumdwater  Subsurface Background
Parameters Location Concentration RBC Background Concentration SSL (Site Specific)

Fluoranthens ©oo4BOOI 0 36 00 2 NA 0 0» St NA

Naphthalene " 0R4BOOG 130 160000 NA 9200 22060.57 NA




Analytes Detected fn Surface and Subsurface Sofl

Sample Surface Residential Surface Subsurface Soil to Groundwater  Subsurface Backgrommd
Parameters Laocation Concentration RBC Background Concentration SSL (Site Specific)

Semivolatile Organic Com ds (up/k




Analytes Detected In Surface and Subsurface Soil

Sample Surface Residential Surface Subsurface Sofl to Groumdwater  Subsurface Background
Parameters Location Coneentration RBC Background Concentration SSL (Shte 5

Inorganics (mg/kg)

Copper {Cu)

B Ros
% ﬁ‘wc'\ﬁ

Nickel (Ni) 0243005 3.40 160 20,60 ' 2366.00 18.30

S

Selenium (Se) (024B00S 0.45 39 122 220 219.39 1.26

Vanadium (V) D24B0CS 13.80 55 60.90 438 592827 72.50
0248006 3710 12.05
0248007 16.60 18.2




Analytes Detected In Surface and Subsnrface Soft

Sample Surface Residentinl Soil to Gronndwater  Subsurface Background

Parameters Location  Concentration RBC Eund Concemraﬁon gsne Specific)

Notes:



Table 10.3.11
SWMU 003
Analytes Detected In Shallow Groundwater

1* Quarter 2 Quarter ¥ Quarter Tap Water RBC* MCL/SMCL* Shallow
Name Location __ Cone, Cone. Cone. _{ua/l) (gL d

Inorganics (mg/kg)




Table 10.3.11
SWMU 003
Analytes Detected in Shallow Groundwater

1# Quarter 2™ Quarter 3" Quarter Tap Water REC* MCL/SMC1* Shallow
Name Location Cone. _Cone. Cont, (ug/L) {ug/L) Background

Inorganies (ng/kg)

Sl e N
Potassium (K) 003001 ND 757 1590 NL
672

Notes:



