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Appendix D 

Fuel Distribution System 
TPH Soil Sampling Report 
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CRSS Architects, Inc. · 
300 Executive Center l)rlve 
Greenville, South Carolina 29615 

Attention: Mr. Francis M Tanahey, P.E. 

Subject: Report of the Seil Sampling and Analysis 
Environmental Specification Preparation 
800 Foot 18-Inch Fuel Pipeline 
Cha,tleston Naval Supply Center 
S&ME, Inc. Job #1134-92-236 .. 

May 28, 1992 

. ~Mr. Tanahey: 

• 

•••• 

S~ME, Inc. (S&]\ffi) has comp~eted . the soil sampling and labOratory analysis for soil 

~mples coUected along an 18-inch pipeline at the above reference site. Our services have 

been provided in general accordance with Westinghouse Environmental and Geotechnical 

Services, Inc.·preposal #34-92-085A dated July 24, 1991 under A/E Contract No. N62467-90-

D-1120. 

The following report d~cnbes. our sample collection procedures, analytical results, and·:· 

conclusions based upon our :findings. We intend to provide an additional submittal outlining · 

appropriate abatement m~res addressfug the detected petroleum related contamination 

associated with the pipeline under study. If you have any questions concerning this portion 
of the project, please contact us at 884-0005. 

Sincerely, 

. . 
S&ME. Inc:. 840 l..cw'Courmv.&>ulevoid. Nt. Aeasont. Soulh Carolina 29.dbd. (800) M4-0005. Fox (AQ..'\) 881-6'f.d.Q . ' 
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LO INTRODUCTION 

The pipeline under study is an 18-inch st~l product supply line associated with the Naval . - . 
Supply Center located c,;>n Qiarleston Naval Base in Charleston,. South Carolina. A site 

location plan is presented as Figure l. The Naval Supply Center is an above ground tank 

farm that traditionally s~ores Dies.el Fuel$ and Waste Oils. The pipeline is approximately 

800 feet in length and is located in front of the t?JJk farm facility paralleling Hobson Avenue. 

The pi~Jine is used to transfer diesel fuel to and from the fueling pier, located at the 

Cooper River to the east of the study area. The pipeline terminates at above ground valve 

assemblies situated at either ·end of the 800 foot length at the tank farm. 

The. pipeline has been scheduled. for. refit which will result in the excavation of soils 

~atcd with· the pipelin~ an~ some dewatering activities due to the pipelines orientation 

being below the water table • .Due to the suspect contamination associated with the pipeline, 

S&ME, Inc. has been cqntr~cted. tQ perform soil sampling and analysis ·along the pipeline 
to determine if petroleum related contamination exists in the area of future construction . 
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2.0 SUM;MARY OF WORK PERFORMED 

The following scope of _work describes the. soil sampling procedures and protocol and 

descnoes the analytical _results for soil samples submitted for laboratory analysis. 

2.1 Soil Sample Collection/Laboratorr Analysis 

' 
S&M:B contacted Navy· .'.$ase personnel associated with the Naval Supply Center to 

detennine the location of the. pipeline. It's location was determined to be between the 

sidewalk along Hobson.Avenue and the fenced area bordering the tank farm facility. }3oring 

locations were marked at 100 foot centers along tbe pipeline for the initial round of samples 

to be collect~d. The sample locations were oriented with the first ~ple, number PB~l, 

being located at the valve assembly at the intersection of Hobson Avenue and the Viaduct 

Road .entrance to the Navy Base and the last sample, PB-10 being located at the valve 

assembly situated at the opposite end of the pipeline, on the north side of Building 98 . 

Hap.9. auger borings wer~ per.formed at each sample location down to the soil/groundwater 

interface cncount~r~d at a depth of 6 feet below grade. Soil samples were collected at 10" 

foot intervals and pla~d into decontaminated glass jars with sealable lids. The lids were 

fitted with a sampling ~rt so the samples. could be field screened with a microtip 

photoionizing detector. Aft~r a minimum waiting period of IO minutes, the samples were 

screened for organic vapor concentrations. The values were recorded and boring logs 

produced showing th~ soils encountered and their corresponding organic vapor 

concentrations with depth. 

As part of the project, som~ ge:i;ieral assumptions were made to limit the number of samples 

to be submitted for laboratory analysis.. Tue first assumption was that adjacent 100 foot 

sample locations that app~ed to be free of contamination during by the soil screening 

process were assµmcd to be clean along the entire 100 foot section of pipeline. Sim.I1arly, 

adjacent 100 foot sample locations that appeared to contaminated during the.soil screening 

. process ~ere assumed to be so along the cnti.rc 100 foot length of pipeline: A5 a result, son 
· :~ples were not collec.t¢ ,at ~ 50 foot· interval between these locations. However, in the·· 

· •. event thai-a .. 100 foot .. contaminatcd sample lOCfl!tion was adjacent to a 100 foot non­

contaminated sample locatie:>n as indicated by field screening; an adjacent 50 foot sample was 
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collected and submitted for J~boratory analysis to more accurately define the limits of · 

contamination alo~g the pipeline. As a result, sample locations PB-3.5, PB.::._6.5 and PB-8.5 

were colle~ed and submitted for laboratory analysis. A sample location. plan is presented 

as Figure 2. 

Once the d~ired sampling depth had peen reached at th~ respective bonng locations, a final 
soil sample was collected at" 6 feet below grade ~nd submitted for Iaboratocy analysis. The 

samples were collected fro.µi .the hand a.uger bucket, placed into specially prepared sample 

containers and immediately refrigerated. At the end of the work day, the samples were 

shipped by overnight courier to Southern Petroleum Laboratory in Lafayette, Louisiana. 
The samples were analyzed for Total Petroleum Hydrocarbons (TPH) ·by .Gas 

Chromatography JG:C) by the Modified CalitoF¢.a Method (DHS). 

Prior to and 4t be.tween each sample location, all dewnhole sampling equipment was 

decontaminated with a chemically neutral surfactant and rinsed with deionized water. 

2.2 Soil Screening and Laboratory Analytical Results 

As indicated by field scr~ning, some levels of organic vapor concentrations were detected 

in·all soil samples collected at the site except for sample location PB-8. Low levels were 

detected at sample locatjon PB-4 and PB-5. Due to the nature of the ~oils comprising the 

Charleston Naval Base, it· is felt that the readings at PB-4 and PB-5 were the result of 

natural ·organic vapors, -such as .Methane and. Hydrogen Sulfide resulting from decay of 

buried organic materials (roots,.lcaves, etc.). However, soil samples yielding higher levels 

of organic vapors usually possessed distinct petroleum odors, indicating contamination was 

present Boring logs showing the soils encountered and corresponding organic vapor 

concentrations are attached (sec Attachment I). 

TPH was detectc;d above the quantitation limits in an samples submitted except for sample 

locations PB-3.5, PB4, PB-S, PB-6, PB-6.5, PB-8 and PB-8.5. The remaining samples 
submitteQ. for . laboratory l!Dalysis poss~ssed varying levels of petroleum- hydrocarbon 

contamination ~th the lrlgher levels being associated with samples collected from the ends 

of the pipeline in. the areas of the valve assemblies. Table 1 summarizes the TP?. 

. concentrations detected· in -the soil samples submitted ·fer laboratory analysis .and the 

· analyticaJ data sheets ~ provided as Attac:luncnt II. 



"~av :::s '=::: _'? ~ 22. !="OC!"' s-::-:.=.:. :-..:-:: . -c;.:a7. 
~ 

- l.AMAR AVE 

legend 
$ Soi Sample t-ocotion 

Graphic scale PS-f a I! 
~o· 100' 

SCALE: 1" ·~ 100' · OR.AWN BY: 

DATE: 6-28-92 CH~CKEO SY: 



--.. 

• 

DIKE 

. Note: This Boring Location Plan Yas derived !rotu. 
a d.ra'Wing provided by the Charleston Navy !lase. 

Till~. ~ite/Sample ·Location Plan 
- ·Navaj. Supply Center 
. . 18" · ~Fuel Line-

Chai;lestoi;i Navy J3as~, South Carolina 
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• TABLE I 

SUMMARY OF ANALYTICAL RESULTS 

~ 

SAMPLE ID# TPH CONCENTRATION (mg/kg, ppm) 

.PB-1 820 
PB-2 4.5 
PB-3 ., 65 

P.S.3.5 ND• 

PB-4 ND 
PB-5 ND 
PB-6 ND 
PB-6.5 ND 

.PB-7 110_ 

PB-8 N1' 
PB-8.S ND 

• PB-9 1000 
PB·lO 690 

• ND - Not Detected Above Quantitation Limit 

• 
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3.0 CONCLUSIONS/RECOMMENDATIONS 

. Significant levels of petroleum related cont~ation have been confirmed in soil samples . -
collected from the terminal ends of the pipeline under study in the areas of the valve 

assemblies. An affected area of approximately 200 fe~t along the pipeline from sample 

location PB-1 at the valve assembly situated at the intersection of Hobson Avenue and the 
Viaduct Road.entrance to th~ Navy Base has been identified as well as an approximate 100 

foot length along the pipeline starting at the valve assembly on the opposite end of the 

pipeline.. Also, an jsolated pocket of contamination has been identified in the area of 

sample location PB-7. This area has been isolated to an area of 125 feet as indicated by --surrounding sample.locations PB-6.S and_P~ .. 

Due __ to the detected levels of ~petroleum related contamination associated with the soil 

samples collected along the pipeline, appropriate abatement measures should be utilized 

w~en perfonnins excavation in ~e identified problem areas. Also, due to the depth at 

which the soil samples were collected (soil/groundwater interface) it is likely that the 

greundwater has been adversely affected by the ,release. As a result, any dewatering activity 

to take place in conjunction with the pipeline will be hindered. ·Excavated contaminated soil 

and effluent from the dewatering system would be required to be contained, sampled and . 

analyzed to document contaminant levels governing its disposal . 
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AITACHMENT I 

BORING LOGS AND ORGANIC VAPOR READINGS 

' NA VY BASE PIPELINE 

CHARLESTON, SOUTH CAROUNA 
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AITACHMENT I 
BORING LOGS AND ORGANIC VAPOR. READINGS 

NA VY BASE PIPELINE 
CHARLESTON, SOUTH CAROLINA 

LOCATION - LOCATION 

OEPrH (FT)fovA ~ING' REMARKS DEP'l'H (FT)foVA READING' 

PB-l PB-2 

0-2 0 PPM BROWN SILTY 0-2 3.2 PPM 
SAND 

2-4 120 PPM :SR.OWN CLAYEY . . 2-4 1000+ PPM 
SAND 

4-6 1000+ PPM BROWN CLAYEY 4-6 4_80 p~~-
SAND 

* ODOR NO'I'ED * ODOR NOTED 

PB-3 PB-3.S 

0-2 0 PPM BROWN SILTY 0-2 0-Pl?M 
SAND 

2~4 3.6 PPM aROWN SILTY 2-4 0 PPM 
SAND 

4-6 -1000+. PPM SROWN SILTY. 4-6 350 PPM 
CLAY 

* ODOR NOTED 
.. 

PB-4 PB-5 

0-.:2 9 .PPM ~AN SILTY 0-2 0 PPM 
SAND 

2-4 O PPM . T~ SILTY. 2-4 0 PPM 
~AND 

4-:-6 10 PPM . ~AN S.:tLTY 4-6 30 PPM .. 
SAND 

PB-6 PB-6.5 
.. 

o-~ 0 PPM BROWN S.I~TY 0-2 125 PPM 
.CLAY 

~-":"4 1~ 0 i;:>PM . BROWN SILTY 2-~ 130 PPM 
CLAY 

4-6· 660 PPM BLAq\ CLAY 4-6 1000+ PPM . . CLAY . - . -· - --• 

:-n..::~.-· ... -

REMARK$ 

:-
BROWN CLAYEY 

SAND l 
: 

BROWN CLAYEY 
\ 

SAND.! 
BROWN CLAnY 

SAND 
l • 

BROWN SIL'l'Y 
' SAND : 

BROWN SIL'l!Y 
SAND ·.; 

BLACK CLA~ 

' : 
: 

.. 

' 
BROWN SILr:qY 

CLAY i 

BROWN SILIJlY 
CLAY : 

BLACK CLA~ 
(MARSH MU 

' : 

' 
I 

BROWN SILTfl 
CLAY 

BROWN SILTfi 
CLAY i 

B~CK MUD~ 
I-

I 
! 



• A'ITACHMENT I (CONTINUED}. 
BORING LOGS AND ORGANIC VAPOR READINGS 

NA VY BASE PIPELINE 
CHARLESTON, SOUTH C.AROUNA 

LOCATION - LOCATION 

DEPI'H (FT),OV.A ~DING' REMARKS DEPTH (FT},OVA READING' 

PB-7 PB-8 

0-2 250 PPM BROWN SILTY 0-2 S.4 PPM 
CLAY 

2-4 275 PPM BROWN SILTY 2-4 32 PPM 
CLAY .... 

4-6 200 PPM BROWN SILTY 4-6 2 PPM 
CLAY 

* ODOR NOTED .. ·-
PB-8.5 PB-9 

0-2 0 PPM BROWN S:ILTY 0-2 0 PPM 

• 2-4 
SANO 

0 PPM BROWN SILTY 2-4 1.5 PPM 
SAND 

4-G 5 PPM GREY S:CL'l'Y 4-6 120 PPM 
CLAY 

.. 
PB-10 

.. 
0"':'2 3.2 PPM ~ROWN SILTY 

CLAY 
2-4 35 PPM ·BROWN SILTY 

CLAY 
4-6 170 PPM BROWN SILTY 

CLAY 

• 

! 

' 

~ 

I 

TAN SIL':t'Y 
SAND 

TAN.SILTY 
SAND l 

GREY SilLTY 
CIAY I 

I ·- : 

I 
I 

: 

I 
BROWN SIL'lY 

CLAY 1 
! 

BROWN SILTY 
CLAY ! 

BROWN SIL'PY 
CLAY ! 

: 

I 

i 
I 
I 
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A'ITACHMENT II 

AN:ALYTICAL RESULTS 
NA VY BASE PIPELINE 

CHARLESTON, SOUTH CAROLINA 
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·****SUMMARY REPORT***"* 

. 1.A,C'AYETreUG 

P.O.Ei780 
u.F.-; LA 
ZIP . 1780 

PHONE: 918) P&4·2374 

& GEO. Site: NAVY PIPELTNE 
S&ME/ CHARLESTON,S~ - . 

Proiect: 1134-92-236 

. 
l SPL 10 I CLlfNT ID MATRIX f i~NZENE TOLUENE j ETHYLBENZ.I XYLEHE 

f ~205014·01 f P9•1 J Soil 

I ~20SD1,·0Z t PB·Z ' I soil 

I 9205014·03 J PB-3 I Solt 

.... 
1 9205014-~ I P6•4 . I Soil 

I 920501/i-OS 1 PS•S f Sail 

920S014•06 I PS-6 f Soil 

~14·D7 I P8•7 I Soll 

920501,·0S I ~B-8 j Soil 

9205014·09 I PB-9 I Soil 

9205014•10 f PB-iO J Soft 

vzoso,4-11 I Pa-~.s I Sail I 

9'!05014-12 I P8•6.S ·J Sofl 1· 

920S014-13 J PB-8.5 I Sot l 

.~ethod-Mod. Cal. OHS-Diesel 



• LAF.A.V;n'E LAB 
P.O.BOX31780 

Certificate of Analysis No. 9205014-01 
~FAe~ 
2:1?7 93-1780 

PHONE: 8) 1184-~7"4 

·&ME ENVIRONMENTAL & GEO. 
840 LOW COUNT.RY BLVD. 
MOUNT PLEAS~T, SC 29464 

• 
Attn: H.UGH CONNOLLY 

Project: 
Site: 

sample No: 
Sample· of: 
Sampled by: 
Samp1e· Date: 
Sample Received: 

11.34-92-236 
NAV~ PIPELrNE 
S&ME/ CHARLESTON,SC 

PB-1 
Soil 
S&ME ENVIRONMENTAL & GEO. 
05/04/92 00:00:00 
05/0·7 /92 

05/11/92 

ANALYTICAL RESULTS 

PARAMETER 

TOTAL PETROLEUM HYDROCARBONS 
Method-Mod. cal. OHS-Diesel 

~thod-CA OHS/ORO ANALYZED BY Tai Sun 

PQL* ~ P~actic~l Quantitation Limit 

820 

~D c Parameter ~nalyzed for ~ut not detected. 

BB-4 

QUALITY.ASSURANCE: Tbes~ ~naiyses are performed 
· · ·with .EPA .9\lidelin~s for ~ality assurance • 

• . S~~ Certif ieation #730.04 #Ref: LqFT Field 

SPL, ~ncorporated 

C. A. Guardia 

RESULTS 

mq/I<q 

DATE/TIME: 05/10/92 

in accordance ...... -. 

I 
I 
I 

3.i 
! 
i 
i 
1 

I 
I 
! 

Manual, CA DHS,·May 19~~ 
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~~//certificate ~ENVIRONl'lENTAL & GEO. 
840 LOW COUNTRY BLVD. 
MOUNT PLEAS~NT, SC 29464 

of Analysis· No. 9205014-02 

• 
Attn: HUGH CONNOLLY 

Project: 
Site: 

Sample No: 
Sample of: 
sampled by: 
Sample Date: 
Sample Received: 

1134-92-236 
NAVY PIPELINE 
S&ME/ CHARLESTON,SC 

PB-2 
Soil 
S&ME ENVIRONMENTAL & GEO. 
05/04/92 OO:OO:OO 
05/07/92 

05/11/92 

ANALYTICAL RESULTS 

PARAMETER RESULTS 

~OTAL PETROLEUM HYDROCARBONS 4.5 mg/Kg 
~ Method-Mod. Cal. OHS-Diesel 

- - ... -:-•• r.. .... 

.. 
I 

l 

PQLy 
l 
I 

3.1 
l 
I 

Method-CA DHS/DRO ANA~YZED BY Tai Sun DATE/TIME: 05/10/92 I 
I 
' 

PQL* = Pr.a~tical Quant~.tation Limit 
ND = Paiameter analyzed for but not detected. 

BB-4 

.. ! 

•
ALIX~ ASSURANCE: The~e ~na~~~es are performed ~~ ~ccordanc.e.. 

· wit!i· 'EPA 99idelines ~or quality· assurance. , 
. : ~PL Certification· #73004 #Ref:·· LUFT Field· Manual, CA OHS, May 198~ 

SPL, Incorporated 
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'. -~·~:::;:;;'Certificat~ of Analysis No. "9205014-03 

lls&ME ENVIRONMENTAL & GEO. 
840 Low:coUNTRY BLVD. 
MOUNT PLEASANT, SC 29464 

Attn: HUGH CONNOLLY 

Project: 
Site: 

Sample No: 
sampl.e o!: 
sampleCl by: 
Sample Date: 
Sample Received: 

1134-92-236 
NAVY PIPELINE 
S&ME/ CHARLESTON,SC 

PB-:3 
Soil 
S&ME ENVIRONMENTAL & GEO. 
05/05/92 00:00:00 

. 05/07 /92 

05/11/92 

A N A L Y T I C A L R E S U L T S 

PARAMETER RESULTS PQL 

TOTAL PETROLEUM HYDROCARBONS 
... Method-Mod. Cal. OHS-Diesel 

65 mg/Kg 3.3 

Method-.CA DHS/DRO ANA~YZED BY Tai sun DATE/TIME: 05/10/92 

PQL* ~Practical Quant~tation·Limit 
ND • Parameter ~nalyzed for but not detected. 

BB-4 

.QUALITY· ASSUBANc;:: These analyses are performed in acco~ga~ce ·-. __ . 

• w.ith 'EPA guidelines ~or qualitf ·assur~nce. 1 
.. SP.~ Cert.if ication #73004. #Ref: LUFT Field Manual, CA OHS, May 198~ . 

SPL, lncorporated 

C. A. Guardia 
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• ~·~ertificate .Of· Analysis 

eiS&ME ENVIRONMENTAL & GEO. 
B40 LOW COUNTRY BLVD. 
MOUNT PLEASANT, SC 29464 . 
Attn: HUGH C~NNOLLY 

Project: 
Site: 

Sample No: 
Sample of: 
sample~ by: 
sample Date: 
Sample Received: 

1134-92-236 
NAVY PIPELINE 
S&ME/ CHARLESTON,SC 

PB-4 
Soil 
S&ME ENVIRONMENTAL & GEO. 
05/05/92 00:00:00 
05/07/92 

No. 92050.14-04 

05/11/92 

ANALYTICAL RESULTS 

PARAMETER · ·· RESULTS 

TOTAL PETROLEUM HYDROCARBONS ND mg/Kg 
• Method-Mod. Cal. DHS-Diesel 

W~1.A8 P.O. X31780 
. L».-; LA 

ZI? 1780 

PHONe: <3f!) ~· 

I 

·1 
i 
I .. 

3.3 

Method-CA OHS/ORO ANALYZED BY Tai Sun DATE/TIME: 05/10/92 

PQL* ~ Practi~al Quant~t~tion Limit 
ND - P.arameter an~lyzed for but not detected. 

BB-4 

: 

•

LI'l'Y .A~SUBANCE: These analy.s.es are performed in accordanc~ ... · 
w~th :EPA 9uid.elines for qual:J.t:Y assurance. . 
.SPL Certification #7~.004 #Ref: LUFT Field Manual, CA OHS, May 1988! 

.. ; . 
~ . --

; 

SPL, ;rnc:orporated . 
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Certificate of Analysis No. 

S&ME. ·ENV.IRONMENTAL & GEO. 
840 LOW· COUNTRY BLVD. 
MOUNT PLEASANT, SC 29464 

~ 

Attn: HUGH CONN0LLY 

Project: 
Site: 

Sample No: 
sample of: 
Sampled by: 
sample Date: 
Sample Received: 

1134-92-236 
NAVY PIPELINE 
S&ME/ CHARLESTON,SC 

PB-5 
so.j.l 
S&ME ENVIR~NMENTAL & GEO. 
05/05/92 00:00:00 
05/07/92 

9205014-05 

05/11/92 

A N A L Y T l C A L R E S U L T S 

·. .· . 

lAFAELAe P.O. 31780 
LAFA aTE, LA 
ZIP 1780 

PHONE: (fie) ~-4 

i 
I 

i 
•I 

~ 

i 
I 

I 
I 
I 
i 
I 
i 
I 

I 

PARAMETER RESULTS PQLt 

.\ 
TOTAL PETROLEUM HYDROCARBONS 

Method-Mod. Cal. OHS-Diesel 
ND mg/Kq 3.3 

\ 

DATE/TIME: 05/10/92 I • Method-CA OHS/ORO ANALYZED BY Tai Sun 

PQL* ~.Practical Quantitation Limit 
.ND a P~rameter analY.zeg.f9r but not detected. 

EB-4 

QOALI~Y ASSURANCE: These analyses are performed in accordance 

• 
with.EPA q~idelines fo+ quality assurance. 
SPL.Certification #73004 #Ref:.LUFT Field Manual, CA nHS1 May 

SPL, Incorporated 

c. A. quardia 

I 
' I 
! 
I 
I 
I 
i 

! 
l 
I 

i 
t 
i 

I 
; 
i 

. I! . .. 
... ~ 

i 
198.S 

i 



~ertificate of Analysis No. 9205014-06 

S&ME ENVIRONMENTAL & GEO. 
8.40 LOW. COUNTRY BLVD. 
MOUNT PLEASANT, SC 29464 

A~tn: HUGH CONNOLLY 

Project: 
Site: 

Sample No: 
Samp,le of: 
sampled by: 
sample Date: 
Sample Received: 

1134-92-236 
NAVY PIPELINE 
S&ME/ CHARLESTON,SC 

PB-6 
Soil 
S&ME ENVIRONMENTAL & GEO. 
05/05/92 00:00:00 
QS/0~/92 

05/11/92 

ANALYTICAL RESULTS 

PARAMETER 

TOTAL PETROLEUM HYDROCARBONS 
Method-Mod.· Cal. OHS-Diesel 

• 
RESULTS. 

ND mg/Kg 

t.AF.~·STTE LAB . P.O. X31780 
WA LA 
ZIP 17io 

PHONE: 18) 984-2374 

I 

i 
I ,. 
! 

I 

I 
3.:3 

I 

Method-CA OHS/ORO ANALYZE.D BY T?li Sun DATE/TIME: 05/10/92 

PQL* ~ Prac~ical Quantitation Limit 
ND c Par~meter analyze~ for but not detected. 

·BB-4 

. QUALITY. ~SSURANCE: Th~$e analyses are performed·in accor~~nce 

• 
wit~ EPA guidelin~s f~r quality assurance. 
SPL Ce~tification .#73004 #Ref: LUFT Field Manual, CA DHS, May 

SPL, In9orp~rated 

c. A. ·.Guardia 

I 
! 
I 
I 
I 

i 

i 
I 
I 
I 
I 
i 
i 

. ~­
! 

19Sr 
' 

I 
I 

l. .. 



· ~~ertificate of Analysis No. 

.S&ME'.ENVIRONM~NTAL & GEO. 
840 LOW COUNTRY BLVD. 
MOUNT PLEASANT, SC 29464 

• 
Attn: HUGH CONNOLLY 

~oject: 
Site: 

1134-92-236 
N~VY PIPELINE 
S&ME/ CHARLESTON,SC 

sample No: •PB-7 
Sample of: Soil 
Samplecl by: 
sample· Date: 

S&ME ENVIRONMENTAL 
05/05/92 00:00:00 

Sample Received: 05/07/92 

ANA L y T 

PARAl'iETER 

TOTAL PETROLEUM HYDROCARBONS 
Method-Mod. Cal. OHS-Diesel • 

I c A 

05/11/92 

& GEO. 

L RES U L T S 

RESULTS 

170 mq/Rq 

VJ="=~ P.O. 31780 
l>Fli. LA 

. ZJP~1780 
PHONE: (3f) Q64-237" 

! 
I . . 
' 

PQL*\ 

Method-~A DHS/DRO ANALYZED BY Tai sun DATE/TIME: 05/10/92 

PQL*·= Practical Quantitation'Limit 
ND • Pararueter analyzed for but not detected. 

BB-4 

•

ALITY ASSURANCE: These analyses are performed in accordance 
with EPA guidelines for quality assurance. 
SPL Certification #73004 #Ref: LUFT· Field Manual, CA DHS, May 198~ 

SPL, Incorporated 

c. A. Guardia .. 



3!: 2S 

Certific~te of Analysis No. 9205014-0S 

&MS·· ENVIRONM;ENTAL & GEO. 
84~ LOW COUNTRY BLVD. 
MOUNT PLEASANT, SC 29464 

.Attn: HUGH CONNOLLY 05/11/92 

.Project: ll.34-92-236 
site.: NAVY PIPELINE 

SampJ.e No: 
sample ot: 
sampled by: 
sample ·Date: 
Sample Received: 

S&ME/ CHARLESTON,SC 

PB-8 
Soil 
S&ME ENVIRONMENTAL & GEO. 
05/05/92 OO:OO:OO 
05/07/92 

A N A L Y T I C A L R E S U L ~ S 

PARAMETER 

TOTAL PETROLEUM HYDROCARBONS 
Method-Mod. Cal. OHS-Diesel • 

RESULTS 

. ND mg/K9 

:::::•::.:·~:.'::.. ~::··:· 

. LAFAYETTE l.AE ,.,o.Est780 
!NI\ 1A 
ZIP 1780 

PHONE: r.\i&> 984-237• 

i 
·1 

PQL., 

3.3 
I 
I : 
I 

Method-CA DHS/DRO . ANALYZED BY Tai sun DATE/TIME: 05/10/92 I. 

PQL* = Pr~ctical Quantitation Limit 
N~.- Par~me~er analyzed for but not detected. 

BB-4 

.• QUALIT~ ASSURANCE: These analyses are.performed in accordance 
· w~tli ~EPA guidelines. fer quality. assura·nce. 1 

SPL ".Cer·tif:i.cation #73004 #Ref: LUFT Field Manual, CA OHS •. May. 1988 
I 

SPL, In9orporated 

c. A. Guardia · 



-· - ... -:-.. :... .:_ ..... 

- ~~ertificate of Analysis No~ 9205014-09 

• S&ME ENVIRONMENTAL & GEO . 
. 840 LOW COUNTRY BLVD. 
MOUNT PLEASANT, SC 29464 

;-. 
·A~tn: HUGH CONNOLLY 

Project: 
Site: 

Sample No: 
sample of: 
Sampled by: 
sample Date: 
Sample Received: 

1134-92-236 
NAVY PIPELINE 
S&ME/ CHARLESTON,SC 

PB-9 
Soil 
S&ME ENVIRONMENTAL & GEO. 
05/06/92 00:00:00 
05/07/92 

05/11/92 

ANALYTICAL RESULTS 

PARAMETER RESULTS 

TOTAL PETROLEUM HYDROCARBONS 1000 mg/Kg 
~ Method-Mod. Cal. OHS-Diesel 

. 1.MAEU.S 
P.O. X31780 
LAFA EliE. LA 
ZIP 1780 

PHONe! (;18) ~14 

! 

! .. 
I 
I 

3 • !3 
I 

Method-CA OHS/ORO ANALYZED BY Tai sun DATE/TIME: 05/10/92 

i 
PQL* = Pra~tical Quantitation Limit 
NO - P~rameter analyzed for but· riot detected. . . 
BB-4 

•

LITY ASSURl\NCE: These analyses are performed·in accordance 
with·EPA 9uiaelines for quality.assurance. · 
·SPL Certific.:ation #73'·004 #Ref: LUFT Field 11anual, CA DHS, May 19Sj8 

SPL, Incorporated 

,.. 11 ""··--~.:-



·. 
Certificate of Analysis No. 92050l.4-l0 

&ME ENVIRCNMENTAL & GEO. 
4 0 i..OW COUNTRY BLVD. 

MOUNX PLEA·3A~T, SC 29464 . 
Atti.: HUGH CONNOLLY 

Prc.ject: 
Sb:e: 

sum.ple.No: 
s~mple-of: 
f.ampled by: 
lampl.e Date: 

.sample Received: 

1134-92-236 
NAVY. PIPELINE 
S&ME/ CHARLESTON,SC 

PB-10 
·soil 
S&ME ENVI~ONMENTAL & GEO. 
05/06/92 00:00:00 
05/07/92 

05/11/92 

A N A L Y T I C A L R E S U L T S 

PARAMETER 

TOTAL PETROLEUM HYDROCARBONS 
Method-Mod. Cal.· OHS-Diesel 

690 

RESULTS 

mq/Kg 

rn.:ic.. uC:J 

• tAFAvmELAB 
P.O. Be.QC 317$0 
WAV~LA 
ZIP70Sp3-1780 

PHONE:· (318) 984-237.C 

PQL1t 

3.J 

~thod-CA DHS/DRO ANALYZED BY. Tai sun DATE/TIME: 05/10/92 
I 

PQL* = P~a~ical Quanti~ation Limit 
ND = Parameter analyzed for but not detected. 

BB-4 

· QU.ALJ;~Y ASSURANCE·:. Th~~e ~naiyses are performed in accordance 
-···-··~ith~EPA guidelines for quality assurance. 

$PL eez-:ti:fiC?J.ti~n.-.#1:roo4 .#Ref: LUFT Field Manual,. CA DHS, May 1988 

SPL, Incorporated 

c. A. Guardia· 



--·-· . , __ -_:--:.. 

Certi!icate o! Analysis No. 9205014-11 

S&ME·ENVIRONMENTAL & GEO. 
840 LOW COUNTRY BLVD. 
'MOUNT PLEASAfT I SC 29464 

Attn: HUGH CONNOLLY 05/11/92 

Project: 1134-92-236 
Site: NAVY PIPELINE 

Sample No: 
Sampie of: 

·sampled ·by: 
Sample Date: 
Sample'Received: 

S&ME/ CHARLESTON,SC 

J?B-3.5 
Soil 
S&ME ENVIRONMENTAL & GEO. 
05/05/92 00:00:00 
05/07/92 

ANALYTICAL RESULTS 

PARAMETER RESULTS 

.. - ; :.. . "'"",:. :..· 

• tA::-A'l'EITe t.AS 
P.O.sOX31180 
I.NA vtrre. LA 
ZIP TOS93-17SO 

PHONE: (3~S) ge4-2314 

PQL* 
1 

TOTAL PETROLEUM HYDROCARBONS 
Methoa-Mod. Cal. OHS-Diesel 

ND mq/Kg J.4 

tltethod-CA OHS/DRO ANALYZED BY Tai Sun DATE/TIME: 05/10/92 

PQL* c Practical Quantitation Limit 
ND = Parameter analyzed for but not detected. 

BB-4 

·QUALITY ASSURANCE: These analyses are performed in ~ccordance 

• 
·vi~l'i"EPA qui~eliri~~ for· quality ·assurance. . 
SPL C~rtific~tion #7JQ04 #Ref: LUFT Field Manual, CA OHS, May 19a~ 

SPL, Incorporat~d 

C. A ... Guar.dia ! . 



Certifieate·of Analysis No. 920501.4-:-12 

S&ME ENVIRON~ENTAL & GEO. 
840 LOW COUNTRY BLVD. 
MO.ONT PLEAS~T, SC. 29464 . 
Attn: HUGH CONNOLLY • 

Project: 
Site: 

·sample No: 
Sample of: 
sampled by: 
sample Date: 
Sample Received: 

1134-92-236 
NAVY PIPELINE 
S&ME/ CHARLESTON,SC 

PB-6.5 
Soil 
S&ME ENVIRONMENTAL & GEO. 
05/05/92 00:00:00 
05/07/92 

05/11/92 

ANALYTICAL RESULTS 

PARAMETER 

TO~AL PETROLEUM HYDROCARBONS 
Method-Mod. Cal. OHS-Diesel 

• 
RESULTS 

ND rnq/Kq 

PQLf-' 

3.-a 

Method-CA DHS/DRO ANALYZED BY Tai Sun DATE/TIME: 05/10/92 

PQL* ··~r.actical Quantitation Limit 
ND = Paxameter analyzed for but not detected. 

BB-4 

QUALIT~ ASSURANCE: The~e analyse$ ~r,e performed in accordance 
'.. ···with" "EPA·qula~lin~$ for quality assurance. 

SPL Ce~tification #~3004 #Ref:· LUFT Field Manual, CA OHS, May 19~8 

SPL, I~corporated 

c. A. Guardia 



Certificate of Analysis No. 9205014-13 

S&ME ENVIRONMENTAL & GEO. 
840 LOW COUNTRY BLVD. . 
MOUNT PLEAS~T, SC 29464 . 
Attn:·HUGH CONNOLLY. 

Project: 
$ite: 

Sample No: 
Sample of: 
Sampled by: 
Sample Date: 
Sample Received: 

1134-92-236 . 
NAVY. PIPELINE 
S&ME/ CHARLESTON,SC 

Ps-.a.s 
Soil 
S&ME ENVIRONMENTAL & GEO. 
05/06/92 00:00:00 
05/07/92 

ANALYTICAL RESULTS 

PARAMETER. RESULTS 

05/11/92 

--···-·"---
' LAFAYEITE LAB 

P.O.OOX3t780 
LAFAYETTE. LA 
ZIP toS9:J.t 780 

PHONE: ~B} G84-2314 

TOTAL PETROLEUM HYDROCARBONS 
Method-Mod. Cal. OHS-Diesel 

ND .. mg/K9 3.3 

~thod-CA DHS/DRO ANALYZED BY Tai Sun DATE/TIME: 05/10/92 

PQL* ~ ~ractical Quantitation Limit 
ND• Parameter ana~yzed·~or.bat not detected. 

BB-4 

QUALIT~ ASSQRANCE: These ana1yses are perfo~ed in accordance 

•
. · wi'th·:EPA 9uidelin~s .. :for quality assurance. 

· SPL Certificati<;m #7J.004 #Re!: LUFT Field Manual, CA OHS, May 19SS 

SPL, Incorporated 

c. A. Guardia 



** SPL QUALITY CONTROL REPORT ** 

Matrix: SOIL Reported on: 
Analyzed on: 
Analys_t: 

05-12-92 
05-08-92 
T. SUN 

,...·~'-."':::... <::c..= 

· , tAFAYETTE l.AB 
P.O.sok31780 
LAFAYEITTE. LA 
ZIP 70593-1780 

PHONE: (311'5> 064-2374 

This sampie was rendomly selected for use in the SPL quality control 
program. Samples chosen are fortified with a known concentration 
in ~upl~oate. The results are as follows: 

SPL Sample 
ID Number 

·•~·;~i----~ 

TOTAL PETROLEUM HYDROCARBONS [TPH] 
Method- Modified California DHS 

Blank Value Amt Added Matrix Matrix 
mg/kg mg/kg Spike Spike 

Recovery Duplicate 
% Recovery i 

------------ ---------- ------------ ------------
ND 167.0 88 107 

$AMPLES·.I:N BATCH: X0505.436, 437, 441, 442, 447, 448, 451, 452 
9205012,9205014 

SPL, :Incorporated 

John Durand, QC Officer 

• 

Relative: 
Percent 
Dif feren~e 
% ------.. ------I 

19.5 



~ra. ~~v-~conme~~~- L~borat~rles •• 
. 104 Guilbeau Road · · 
lafayett~, Louisiana 70506 

(31B) 984 2374 F (318)"98815 6 

I .. .aL 
Page -~--o~--~ 

. ax: :' .7 · -lsrore: •I 

Contact: O. ~ Guardia I Karen L~stelle 
Temp: r' 

(Lab Us~ Only} . II 

. . . . . 
Analysis Request and Chain of Custody Record;~ 

Profeet No. C9mpany/Prolect Name ·: . ·. PSct Loea11on1P71~• Mdras• .s ,c., Qi l1~ .-q~ - 2'l::f./J · 1'.lA.V'< "Pt+>eu-~G ~MQ, Q..HAS II . (' 

F111fd Date 
~ 

o; Semple Simple Type ANAL VSIS REQUESTED :-0-c::!~ Simple NoJ ~nd "§ Container 0..19Uld, 8.011 · ~ert•tlve Romaru 
IJ 

ldentmcauon lime a (Slze/Mat'I) Sludge. ~tc:) TEST METHOD :"""-
,, 1. 

,. .r.1 

PB-l 1Sf4· x.· I 402. '.Soil "1/A -rPt-l7e::ic -'" ·-Vol . 
1}4 ' ·~ ~m -...J .. .n .al~ ., 

:~hem 
• 

'..&..!,.\ 
. 

(J ·1, ' P5 .. z Y. n \\ It I.I 11 ( . ; ; I - :.a 
f. : 

Sk-Ar>, X. 
: 

l: ~~:v '· f.&-3 . 11 l\ . . 'tl tl .... , "' 1~ ~- .. 

rs ... 4 . 3- ·x· l\ \\ .I { ~ 
.. ~ ('\- :· 

··~~ 1t I\ "C\ .. 

. %Al'\<t x I 

t'B·-s ,, 
'l ll 

,, II .. ~ ., ~ I .. 
.pg{:, 5~ x l\ ,, 

\' (I \\. <~ • r 
r~ . 

1e.-1. 6/sPwi. x \\" . ' \\ u q 11 ":~ 
• : 

' 

5JSi'111 )C l ( v . 
P6-8 l\ n \l It 

, 
• 

PB..G\ 5/~ Arti ~ li \\ l\ I ( , \ ' ~ 
P5-Jo ~~:AP) x II n J\ q ., I l ~~ 

~ -
.. ---•-ra: lStan1turel :~ ti lJ/)'h ~~ \J j Date: ts( h kt 1.. _Rec 7iV~ by: · -~ Date: In I act 

I',- ~ - -~e}{J.....o '· ..._ 'J.l p. ;no . 
~r 

I\. __ 
Time: ·{~:DO Time: • I 

'./JX/ -~ -
. 

AfflUatlon "- ~ .>r"r •by: p Dale: Reo ~ved by: fqr ~cat~ry - OateSJl'1~ lnl~cl 

fl A J •• , .... --,.... ~,~ • .J) 

(Slgnatute) 
Time: 

(Signature) P,. ) 
Tlme=lh~ .. ,,r.:w 

t NVOICE TO: -
. - -· 

fmPORT TO: CoW§ULTANT'S N~ME & ADDRESS: "' -Ii PROJ. MGR.: HUGH (O~M D It '1 
________________ DIVISION · 

CONSULTANT'S w.o. /JOB IP: 

• 



. . 

ol • SPL Environmental Laboratories. I 'Z .. . Paga 
104 Gullbeau Road 

..>, Al!l7 ..... : .. ~fayette, LQ.yffilgp.flI<l5®- '. . -. . . . . . -- ... .. . . . . ..... 
(318) 984·2374 Fax: (318) 98tM57l> · 

~si~.Be.qu~s~- and= .. Cba~n. of. Custody. f-}e¢or-d- · -
. . 
•• .. 
•• 

Contact: c. A. Guardia I Karen LesteJle Temp: I Slore: 
' (Lab Use Only} 

fact No. OompanyJProjec1Name Pro)eet locatlo7'Physlia\ Addreu I 

J4-q2,. 2.°!G> ~VY ~ °Pl'?e;L(~ S .i-rYt1;.. u-lAS 4$.C.. 
• I 

FJeld Date .J:J 0. Sampfft Sampfe Type ANALYSIS REQUESTED 1mple NoJ and I! E Contaloer (Ltqurd. Soll prullflrvallva Remark& ntlflcallan Time ~ 8 (SJze/Mat'I) Sludge, Etc.) TEST METHOD 
1

· . 
·5-~,s 5/rfhi x. I 40Z 

501 h:. \\ IPl-\ f 6c_ ' 'S~ -VoL 
'1;5 

1

1r$"t').M 
I ' B K ll I\ \l I\ n 

'6 8.5 5/toAP\ K ii \\ u l t u 
' 

' 
' . . . 
I 

' 

" I I. : I ' ' 
~ ...... let&: tSlonatuml - . ··t-.. ' 

, .. ' Oate:5, 1 lo-(tfl-. · ReceJved.bY. 
~1 /J;)Jc) t;i.p" Date: Intact" . .,,,..,.nqu ... M' l:'\, .. . J ·~ ($lgna1uw:: -:::?! . --- ///b ( :Time: 11 

~II '/' bl B:oD / Time: I. 
, 

Affiliation ;nlJIUltjUIS ~d by: V : Dato: Received Sy: lot La~atory · oa10:5J1~ Intact 

t}fVl Ci> ~GL> . (Signature) _ __, ~ (Signature) ~ .9 ~ : :nme: t J.;, ..'.)~ · I Time: ·. . • ' I . . 

:PORT TO: CONSULTANT'S NAME & ADDRESS: 

5 
r - -- .,,,..., -:-••••·~:••I••• ._ ...... "'"4 ......... , 

~·e~ ~ 
E _i 7 .' PROJ. MGR.: 

.. 
P~VIStON 

ri1 :; b WORK.ORDER#: 
.. 

ONSULTANT'S PHONE'.#: . 
.. . , . . . .... . . 

lNSULTANrs w.6.1 JOB·#:· 
... 

UNITf#: 
:MARKS: 

. 
• ______________ .....,.... _______ ,_ ___ _,_ ______ ... -·· 



• 

• 
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AppendixE 

• Fuel Distribution System 
UST 148 Assessment and Closure Report 

• 



South Carolina Department of Health and Environmental Control (S.C.D.H.E.C.) 
Underground Storage Tank (UST) Assessment Report 

State Use Only 

I. OWNERSHIP OF UST(S) 

Submit Completed Form to: 
UST Regulatory Section 
SCDHEC 
2600 Bull Street 
Columbia, South Carolina 29201 
Telephone (803) 734-5331 

Agency/Owner: Southern Division. Naval Facilities Engineering Command. Caretaker Site Office 

P.O. Box 190010 

N. Charleston State: SC Zip Code: 29419-9010 

803 Telephone Number: 743-9985 Contact Person: LCDR Paul Rose 

II. SITE IDENTIFICATION AND LOCATION 

Unregulated 

Charleston Naval Base Complex, Building 148 

Hobson Avenue 

North Charleston, 29405-2413 

III. CLOSURE INFORMATION 

Closure Started: 19 Aug 1996 

Number ofUSTs Closed: 
NIA . 

County: Charleston 

Closure Completed: 16 July 1997 
( 

SPORTENVDETCHASN 
UST Removal Contractor 

IV. CERTIFICATION (Read and Sign after completing entire submittal) 

'· 

J cenlfy thll 1 have p<ROnally tnmincd 111d zm fomilior with th• infomullion nbmillcd in this 1111d all lll>ehcd documents; :ind lhar "'-'•d nn my inquiry of those individuals rt!p0!1lible for obl.Uning 
this infonn111ion. I believe lh:im. the rubrttltred inform:llJon ia tme. accu~e 1:11d comrtece 

LCDR Paul Rose 



• 
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South Carolina Department of Health and Environmemal Cantrel (S.C.D.H.E.C.) 
Underground Storage Tank (USi) Assessment Report 

Date Received 

State Use Only 

I. OWNERSHIP OF UST(S) 

Submit Completed Form to: 
UST Regulatory Section 
SCDHEC 
2600 Bull Street 
Columbia, South Carolina 29201 
Telephone (803) 734-5331 

Agencv/Owner: Southern Division, Naval Facilities Emrineering Command. Caretaker Site Office 

Mailing Address: P.O. Box 190010 

Citv: N. Charleston State: SC Zio Code: 29419-9010 

Area Code: 803 Telephone Nwnber: 743-9985 Contact Person: LCDR Paul Rose 

II. SITE IDENTIFICATION AND LOCATION 

Site I.D. #: Unregulated 

Facilitv Name: Charleston Naval Base Complex, Building 148 

Street Address: Hobson Avenue 

City: North Charleston, 29405-2413 County: Charleston 

ID. CLOSURE INFORMATION 

Closure Started: 19 Aug 1996 Closure Completed: 16 July 1997 

Number ofUSTs Closed: l 
NIA SPORTENVDETCHASN 
Consultant UST Removal Contractor 

IV. CERTIFICATION (Read and Sign after completing entire submittal) 

I cerufytha I have penon.Uy eianuncd .,,d""' r.....w.r wuh the infomzwn submlllcd inthil lllld all ""><bed dDcumcru<: and Iha hosed on my mqmry oflhcm: mdividuals r.sponsible for o~ 
this informaion. I bcliove th:a lhe sulmu!led infonn:mon is ttue. >CC1ll2< lllld compld<. 

LCDR Paul Rose 
Name (Type or Print) .. 

~ Signature 



• 

• 
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V . UST INFORMATION 
Tank 1 Tank2 Tank3 Tank4 Tank5 Tank6 

A Product .................................................. . 
Fuel Oil 

B. Capacity ................................................. . 
20,000 ga 

C. Age ........................................................ . 
1948 

D. Construction Material ............................. . 
Concrete 

E. Month/Year of Last Use ......................... . 
1987 

F. Depth (ft.) To Base of Tank ................... . 
4' 

G. Spill Prevention Equipment YIN ......... . 
N 

H. Overfill Prevention Equipment YIN ........ . 
~ 

I. Method of Closure Removed/Filled ..... 
R 

J. Visible Corrosion or Pitting YIN .......... . 
N 

K. Visible Holes YIN ................................. . 
N 

L. Method of disposal for any USTs removed from the ground (attach disposal manifests) 

UST 148 was a poured concrete holding tank that extended 4' below ground surface level. 
Because the tank was constructed of concrete and rebar, which is classified as non-hazardous 
waste, but had contained fuel oil, it was demolished and deposited in Chambers Oakridge 
Landfill. Inc., 2183 Highway 78, Dorchester, SC, 29437. Chambers is licensed by South 
Carolina DHEC as a Subtitle "D" landfill. (See Attachment ill, Chambers Special Waste 
Manifest OR-9609015, ticket nwnbers 18310, 18342, 18373, and 18396.) 

M. lVIethod of disposal for any liquid petroleum, sludges, or waste waters removed from the 

N. 

USTs (attach disposal manifests) , 

UST 148 had been emptied and cleaned prior to base closure. It contained no residual fuel 
oil or sludge. 

If any corrosion, pitting, or holes were observed, describe the location and extent for each 
UST 

UST 148's interior :md exterior surfaces were inspected prior to demolition. No holes or 
cracks weie found . 
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• 

• 

VI. PIP!J.~G INFORL"IATION 

A. Construction Material ....................................... . 

B. Distance from UST to Dispenser ...... : ............... . 

C. Number of Dispensers ...................................... . 

D. Type of System PIS ......................................... . 

E. Was Piping Removed from the Ground? YIN .... 

F. Visible Corrosion or Pitting YIN ...................... . 

G. Visible Holes YIN ............................................ . 

H. Age ................................................................. . 

Note 1: Tank 148 temporarily held fuel oil during pipe line repairs 

and maintenance. It serviced Bldg 98 . 

Tankl Tank2 Tank3 Tank4 Tank5 

Steel. 

S' 
See note l 

l 
See note l 

s 

y 

y 

~ 

1948 

I. If any corrosion, pitting, or holes were observed, describe the location and extent for each 
line. 

Corrosion and pitting were present, but no holes were found . 

Tank6 



• 

• 

• 

VII. BRIEF SITE DESCRIPTION AND IDSTORY 

UST 148 is identified in the Final Resource Conservation and Recovery Act (RCRA) 
Facility Assessment ofNaval Base Charleston as part of Area of Concern (AOC) 623. UST 
148 was a ground surface level, concrete holding tank which extended approximately 4' 
below the ground surface. The facility was constructed in 1948 with UST 148 designated as 
a "stripper tank" to temporarily hold fuel oil while pipeline repairs and maintenance were 
performed. The tank was connected by two 811 pipelines to Building 98, a pump house, 
which was 5' away. It was last used in 1987. 

Free product and oily soil were found throughout the UST 148 excavation. (See Site Map 
3.) The heaviest concentration is located beneath the pipe where soil sample SPORT 0150-2 
was collected Free product was removed to sample the soil, but it returned after several 
hours. The predemolition inspection of UST l 48's interior and exterior walls revealed no 
holes or cracks; furthermore, the 8" supply and retmn pipes were also found to be in sound 
condition. A review of available spill reports, inspection reports, and employee interviews 
found no documentation of any release at this site. However, numerous spills have been 
reported at the ne:irby NSC fuel farm. 

Based on the tank being part of AOC 623, the Navy decided to put off any immediate action 
(removal of contaminated soil) until the soil and groundwater investigation for the AOC was 
accomplished. In June 1997, it was determined that AOC 623 sampling information, with 
respect to UST 148, was inconclusive. The RCRA Facility Investigation report has not yet 
been issued for this zone. The nearest soil boring detailed in the investigation plan 'was over 
50 feet from the tank's former location. 

The condition of the tank ~ite from October 1996 to July 1997 was that of a shallow pit 
filled with rainwater run-off. The area was cordoned off and periodically inspected for any 
oil or oily sheen on the surface of the water. No free product of any thickness was ever 
noted, but an oil sheen or iridescence was visible from time to time: The film was removed 
and clean absorbent pads replaced when ever the sheen was noted In July 1997, the surface 
water was removed and processed, the site was again sampled (see samples SPORT 0477-
lthrough 4) and filled with clean fill. Further action at the site is anticipated . 



• 

• 

• 

VIII. SITE CONDITIONS 

Yes No Unk 

A Were any petroleum-stained or contaminated soils found ~the UST 
excavation, soil borings, trenches, or monitoring wells? 

If yes, indicate depth and location on the site map. x 
[throughout the UST excavation] 

B. Were any petroleum odors detected in the excavation, soil borings, 
trenches, or monitoring wells? x 

If yes, indicate location on site map and describe the odor (strong, mild, 
etc.) [strong] 

C. Was water present in the UST excavation, soil borings, or trenches? 
If yes, how far below land surface (indicate location and depth)? x 

D. Did contaminated soils remain stockpiled on site after closure? 
If yes, indicate the stockpile location on the site map. 

Name ofDHEC representative authorizing soil removal: X* 

E. Was a petroleum sheen or free product detected on any excavation 
or boring waters? 

If yes, indicate location and thiclmess on the site map. X** 

'· 

*Soil was not excavated because the top of UST 148 was above ground surface level. The tank pit was 
filled with clean soil. 

** No groundwater was detected. After the tank was removed, rainwater runoff filled the 
shallow depression. An iridescent sheen was noted and absorbed periodically . 



• IX. SAiVIPLE INFORl\iIATION 

S.C.D.H.E.C. Lab Certification Number ____ 10 __ 1=2 ..... o _______ _ 

Sample# Location Sample Type Depth* "Date:Time of c:ected I OVA# 
(SoiYWater) · Collection 

SPORT UST prior to demo., south Soil 3• II~~~,~~ D. Not 
0150-1 corner Hall Taken 
SPORT UST prior to demo., beneath Soil I 5' 8123/96 D. Not 
0150-2 piping 1042 Hall Taken 
SPORT UST prior to demo., beneath Soil 4' I 8/23/96 D. Not 
0150-3 piping 1051 Hall Taken 
SPORT UST prior to demo., north Soil 3' 8123/96 D. Not 
0150-4 corner 1103 Hall Taken 
SPORT UST excavation Soil 5' 9/27/96 B. Not 
0183-1 1015 Murrav Taken 
SPORT UST excavation Soil 4' 9/27/96 B. Not 
0183-2 1045 Murr av Taken 
SPORT UST excavation, beneath I Soil -4' 10/1/96 R Not 
0188-1 piping 1400 Atkins Taken 
SPORT UST excavation, beneath Soil -4' 10/1/96 R Not 
0188-2 piping 1400 Atkins Taken 
SPORT UST excavation, east side, Soil -4' 7/16/97 R Not 

• 0477-1 prior to backfilling 1000 Jenkins Taken 
SPORT UST excavation, south side, Soil -4' 7/16/97 R Not 
0477-2 prior to backfilling 1010 Jenkins Taken 

SPORT UST excavation, west side, Soil -4' 7/16/97 R Not 
0477-3 prior to backfilling 1020 Jenkins Taken 
SPORT UST excavation, north side, Soil -4' 7/16/97 R Not 
0477-4 prior to backfilling 1030 Jenkins Taken 

'· 

I 
I 

,, I I I I I 

• * = Depth Below the Surrounding Land Surface 



• 

• 

• 

X. SAL"\'IPLING l\1ETHODOLOGY 

Provide a detailed description of the methods used to collect and store (preserve) the 
samples. 

After the removal of UST 148 soil samples were taken. Sampling was performed in 
accordance with SC DHEC R61-92 Part 280 and SC DHEC UST Assessment Guidelines. 

Sample jars were prepared by the testing laboratory. The grab method was utilized to fill 
sample containers leaving as little head space as possible and immediately capped. Soil samples 
were extracted throughout the excavation to characterize the extent of the contamination. UST 
piping soil samples were taken under the piping at the mechanical connections. 

The samples were marked, logged, and immediately placed in sample coolers packed with 
ice to maintain an approximate temperature of 4 ° C. Tools were thoroughly cleaned and 
decontaminated with organic-free soap and water after each sample. 

The samples remained in the custody of SPORTENVDETCHASN until they were 
transferred to General Engineering Laboratories for analysis as documented in the attached Chain­
of-Custody Record . 

'· 



• 

• 

A. 

XI. RECEPTORS 

Are there any lakes, ponds, streams, or wetlands located within I 000 feet 
of the UST system? 

If ves. indicate 

B. Are there any public, private, or irrigation water supply wells within 1000 
feet of the UST system? 

c. 

D. 

Ifves. indicate e of well distance. and direction on site ma . 

Are there any underground structures (e.g., basements) located within 100 
feet of the UST system? [Bldg 98 pump house, 5' from UST 148] 

Ifves. indicate the e of structure. distance. and direction on site man. 

Are there any underground utilities (e.g., telephone, electricity, gas, water, 
sewer, storm drain) located within 100 feet of the UST system that could 
potentially come in contact with the contamination? 

[sewer} 
Ifves. indicate the e of utilitv. distance, and direction on the site ma . 

E. Has contaminated soil been identified at a depth ofless than 3 feet below 
land surface in an area that is not capped by asphalt or concrete? 

If yes, indicate the area of contaminated soil on the site map. 

Yes No 

x 

x 

x 

x 

x 

'· 



• 

• 

• 

Attachment I 
SITE MAP 

You must supply a scaled site map. It should include all buildings, road names, utilities, tank and 
pump island locations, sample locations, extent of excavation, and any other pertinent 
information. 

Site Maps 1, 2, and3 
Photographs 1, 2, 3, and 4 
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UST 148 

Photo.2: UST 148 supply piping. The hole being indicated was created by Detachment 
technicians . 



UST 148 

• 

Photo 3: UST 148 demolition in progress . 

• 

Photo 4: UST 148 excavation . 

• 
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Attachment II 
A.i.~AL YTICAL RESULTS 

You must submit the laboratory report and chain-of-custody form for the samples. These samples 
must be analyzed by a South Carolina certified laboratory. 

Certified Analytical Results 
Chain-of-Custody 



Client: 

Comae:: 

GENER.AL ENGINEERING LABORATORIES 
J1eeczng roday"s needs with <I \'isionfor romorrow. 

· Supervisor of Ship Building & Conve:sion 

SUPSHIP-Portsmewh Detachment-E:iv. 

1899 No•th Hobson Ave. 
Norlh Charlesum. Sowh Carolina 29405-2106 
Mr. Bill Hieis 

Project Description: SUPSHIP-Ponsmouth Demcbmcnt 

cc: NPWC00196 

Sample ID 
LabID 
Ma.aix 
Date Collected 

Date Received 

Priority 
Collect.or 

Report Dare: September09, 1996 

: SPORT0150-l 
: 9608499-01 
: Soil 
: 08/23/96 
: 08/23196 
: Routine 
: Client 

Page 1 of3 

P:irameter Quallfler Result DL RL Units DF Analyst Date Tlme Batch M 

Volatile Organics 

• 

BTEX -4 items 
Benzene U 0.00 
Ethylbenzc:ne U 0.00 
Toluene U 0.00 
Xylenes (I'OT AL) U 0.00 
Naphthalene U 0.00 

Extractable Organics 
Polymu:Iear Aromatic Hydrocarbons -16 items 
Acenaphthene U 0.00 
Acenaphthylene U 0.00 
Anthracene u 0.00 
Benzc(a)anthracene 970 
Bcnzo(a)pyn:nc 957 
Benzc(b )fluoranthene 
Bcnzo(g.hi)perylenc 

Benzo(k)fluoranthene 
Chrysene 

Dibenzo(a.h)anthr:icene 
Fluoramhene 
Fluorene 

Inde:no(l.2.3-c,d)pyrene 

Naphthalene 
Phcnanchrene 
Pyrene 

J 
u 

u 

u 
J 
u 

1680 
568 

0.00 
1170. 

0.00 
2400 

0.00 

462 
0.00 
2260 
3040 

• 
'he following prep procedures w·.:!re performed: 
GC/MS Base/Neutral Compounds 

1.00 
1.00 
1.00 
1.00 
1.00 

330 

330 
330 
330 
330 
330 
330 

330 
330 
330 
330 

330 
330 

330 
330 
330 

200 ugJkg 1.0 
200 ugJkg 1.0 
200 ugJkg 1.0 
4.00 ugJkg 1.0 
200 ug/kg 1.0 

660 ug/kg 1.0 
660 uglkg 1.0 
660 ug/kg 1.0 
660 uglkg 1.0 
660 uglkg 1.0 
660 uglkg 1.0 
660 ugikg 1.0 
660 ug/kg 1.0 
660 ug1kg 1.0 
660 uglkg 1.0 
660 ug/kg 1.0 
660 ugtkg 1.0 
660 ug/kg 1.0 
660 ug/kg 1.0 
660 ugtkg 1.0 
660 ug/kg 1.0 

PO Box 30712 • Charleston. SC 29417 • 2040 Savage Road· 29414 

(803) 556·8171 • F:ix (803) 766-1178 

0 Printed on recycled p~pcr. 

THL 08!19/96 0159 89659 1 

BOO 09/04/96 0134 89865 2 

.... 

TNF 08/31196 0930 89865 3 

1 ~1~1 ~~11~~ rn1111~ m11m~1m m~ m~ 1m 111 
*9608499--01 .. 



GENERAL ENGTh~ERING LABORATORIES 

Cliem: 

Com.act: 
Project Description: 

c:c: NPWC00196 

.\lleering roday"s needs wirii a \'ision jar mmormw. 

Supervisor of Ship Building &: Conversion 
SUPSHIP-Porrsmcwh Deracbmenr-Env. 
1899 North Hobson Ave. 
North Oiatlesum. Sawh Carolinll29405-2106 
.Mr. Bill Hiers 
SUPSHIP-Ponsmowh Detachment 

Rcpon Date: September 09, 1996 

Sample ID : SPORTOlS0-1 

Surrogate Recovery 

2-Auorobiphenyl 
Niaobenzcne-d5 

p-Terphcnyl-dl4 
Bromofluorobenzene 
Dibmmofluoromethane 
Toluene-dB 
Bromofluorobenzc:ne 

~~oflucromethane 
~oluenc-d8 

M:Method 

Ml 
M2 
M3 

Notes: 

Test 

M610 
M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

The qualifiers in this n:port :ire defined 3S follows: 

Percent% 

·92.7 
72.4 

126. 
114. 
109. 
107. 
114. 
109. 
107. 

EPA8260 
EPA8270 
EPA3550 

Acaptable Llmiti 

(30.0 - 115.) 
(23.0 - 120.) 
(37.3 -128.) 
(59.7 - 159.) 
(74.0 .:.128.) 
(53.4 - 163.) 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4- 163.) 

ND indicates that the analyte was not detected at a conc:erur:u:ion greater than the deiection limit. 

J indicates presence of analyte at a conccnttation less than the reponing limit (RL) and greater than the detection limit (DL). 

U indicates that the analyte was not deteeted at a conce:mr:11ion greater than the detection limit. 
• indicates that a quality control :maiyte recovery is omside of specified acccptanCC criteria. 

GEL Laboratory Certlflc:itl.oos EPI Laboratory Certiflc:itions 

AL-41040 
CA-2089 

• 
'"9608499-01 • 

AZ-AZ0514 
CT-PH-0169 

AL-41050 
CA- I-1023/2056 

P 0 Box 30712" Charleston. SC 29417 • 2040 Savage Road· 29414 

(803) 556-8171 • F:ix. (803) 766-1178 
'*'1'. 
\,.) Pnnred on recycled popcr. 

AZ-AZOS14 
CT-PH-0175 

Page 2 of3 



GENERAL ENGINEERING LABORATORIES 

Client: 

Comact: 

.\-leering roda·;;'s needs with a 1·isionjor tomorrow. 

Supe:visor,of Ship Building & Conversion 

SUPSHIP-Pottsmowh Dew:hmcnt-Env. 
1899 Nonh Hobson Ave. 
Nonh Chariesum. South Carolina. 29405-2106 
Mr. Bill Hie::s 

Project Description: SUPSHIP-Portsmauth Detadtment • 
cc:: NPWC00196 Report Dar.e: September 09. 1996 

Sample ID 

GEL Laboratory CenitlcaUons 

DE-SC012 
ME-SC012 
NC-233 
RI-135 
TN-02934 
VA-00151 
WI - 999887790 

FL - E8i1S6/87294 
MS-10120 
NY-11501 
SC-10120 

Uf-E-251 
WA-C'lZ3 
WV-236 

.This data report has been prepared and reviewed 
in accordance with Ge:ne:ral Engin'"=1ng Lahorarcries 
standaid operating procedures. Please clirect 

: SPORTOlS0-1 

EPI Laboratory Certifications 

FL - E87472/87458 
NY-11502 
SC-10582 
Uf-E-227 
WA-CZJ.S 
PA-68-485 

any questions ro your Project Manager. Karen Blakeney at(803) 769-7386. 

Analytical kepon Specialist \ 

• 

MS-29417 
RI-138 
TN-02934 
VA-00111 
NJ-79002 
WV-235 

•9608499--01 • 

POBox.3071:· Charleston.SC294l7 • 2040SavageRoad· 2941~ 

(803) 556-8171 • Fax (803) 766-1178 
A . 
~~ Pnntca on recyc!cd paper. 

Page 3 of3 



Client: 

GENERAL ENGINEERING LABORATORIES 
Jf eerim: roda'}' 's needs wirh a 1·ision for tomorrow. 

Supervisor of Ship Building & Conve:sian 
SUPSHIP-Ponsmmuh Detarhmenr-F.nv. 
1899 NonhHobson Ave. 

Co mace 
Project Description: 

North Charlesum. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmowb.Derachment . 

cc: NPWC00196 

Sample ID 

I.abID 
Maaix 
Dar.e Collected 
Dar.e Received 
Priority 

Collector 

Report Dare: September 09, 1996 

: SPORT0150-2 
: 9608499-02 
: Soil 
: 08(23/96 
: 08123/96 
: Routine 
: Client 

Page 1 of3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

VolaUie Organics 

• 

BTEX -4 items 
Benzene U 46.0 
Erhylbenze:nc 557 

50.0 100 Ilg/kg 50. 

• 

50.0 100 Ilg/kg 50. 
TolUCJ.c U 0.00 50.0 100 ugJkg 50. 
Xylcnes (TOT AL) U 0.00 50.0 100 ug/kg 50. 
N~hthale:ne ~w 250 500 Ilg/kg 250 

Extractable Organics 
Polyruu:/ear Aromatic Hydrocarbons -16 ilons 
Acenapiuhcnc U 0.00 13200 26400 ugJkg 40. 
Acc:naphthylene U 0.00 13200 26400 ug/kg 40. 
Anthraccne u 0.00 13200 26400 ugtkg 40. 
Bcnzo(a)aruhracenc U 0.00 13200 26400 ug/kg 40. 
Bc:nzo(a)pyrenc U 0.00 13200 26400 ug/kg 40. 
Benzo(b)fluoranthcie U 0.00 13200 26400 ug/kg 40. 
Benzo(ghi)pecylcne U 0.00 13200 26400 ug/kg 40. 
Bcnzo(k)fluoramhene U 0.00 13200 26400 ugtlcg 40. 
Ch:ryscne u 0.00 13200 26400 ug/lcg 40. 
Di"benzo(a.h)aruhracene U 0.00 13200 26400 ugikg 40. 
Fluoranthenc U 0.00 13200 26400 ug/kg 40. 
Fluorcne U 0.00 13200 26400 ug,kg 40. 
Inde:no(l.2.3-c.d)pyrene U 0.00 13200 26400 ugtkg 40. 
Naphlhalenc U 0.00 13200 26400 ug/kg 40. 
Pherumthrenc U 0.00 13200 26400 ug,kg 40. 
Pyre:ne U 0.00 13200 26400 ug,kg 40. 

rhe following pr-ep procedures were performed: 
GC/MS Base/Neutral Compounds 

PO Box 3071:!• Charleston. SC '.!9417 • 2040 Savage Road• 294!-+ 

(803) 556-8171 • F:ix 1803) 766-1178 

0 Printed on r:::::cted paper. 

THI. 08(}.9/96 0228 89659 J. 

THI. 08/29/96 1657 89659 1 

W AM 09/03/96 1521 89865 2 

TNF 0813186 0930 89865 3 

•9608499-02* 



Clie:nc 

Cam.act: 

Project Description: 

cc: NPWC00196 

GE~""ERAL ENGINEERING LABORATORIES 
.W:eecing coday"s needs wich a \•ision for romorrow. 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmauthf>etacbmenr-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill HieIS 

SUPSHIP-Ponsmouth Detachmi:m 

Repon Dare: September 09. 1996 

Sample ID : SPORT0150-2 

Page 2of3 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Comments: 
A dilution was required for Extr:ictable Organics due ro maaix 
interference. As a result, the detection limiis are elevaxed. 

Surrogate Recovery Test Percent% Acceptable Limits 

• 2-Ruorobiph.enyl M610 0.00* (30.0 - 115.) 
Nurobenzene-d5 M610 0.(XJ• (23.0 - 120.) 
p-Tcrph.enyl-<114 M610 0.()()• (37.:3-128.) 
Bromofluorobenzene BTEX-&260 102. (59.7 - 159.) 
Dibromotluoromethane BTEX-8260 98.0 (74.0 - 128.) 
Tolu.ene-d.8 BTEX-&260 110. (53.4 - 163.) 
Bromofluorobenzene NAP-8260 102. •(59.7 - 159.) 
Dt"bromoflucromethane NAP-8260 98.0 (74.0 - 128.) 
Toluene-d.8 NAP-8260 110. (53.4 - 163.) 

M:Method Method-Description 

Ml EPA8260 
M2 EPA8270 
M3 EPA3550 

Notes: 

The qualifiers in this report are defined as follows: 
ND indicates that the analyt.e was not detec:ed at a concentration greater than the detedon limit. 
I indic:ues presence of ana.lyte at a conccmration less than the reporting limit (RL) :md grearer than the detection limit (DL). 
U indic:i.ces that the :malyte was not detected at a coru:entration greater than the detection limit. 
'" indicates that a quality cmurol an!llyt.e recovery is outside of specified ac::..-ptanc: criteria. 

• "TEL Laboratory Certifl.cattons 

*9608499--02 * 

EPI Laboratory Certiflc:itions 

P O Box 3071 '.?. • Charleston. SC '.!9417 • 2040 Savage Road• 29414 

(803) 556-8171 • F:ix (803) i66-I li8 
~ 
'\,~ Pnmcd on recycled paper. 



Client: 

Contact: 
Project Description: 

a:: NPWC00196 

GENERAL ENGINEERING LA.BORA.TORIES 
.'rleering roda~'s needs with a \•isionfor :omorrow. 

Supervisor of Ship Building & Convc:sicn 
SUPSHIP-Portsmouth Detaclmu::nr-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Mr. Bill Hiexs 
SUPSHIP-Ponsm.outh Derachment 

Report Date: Septr::mber 09, 1996 

Sample ID : SPORT015()..2 

GEL Laboratory CerdtlcaUons 

AL-41040 
CA-2089 
DE-SC012 
ME-SC012 
NC-233 
RI-135 
TN-02934 

AZ-AZ0514 
CT-PH..0169 

EPI Laboratory Certiftc::ldoas 

AL-41050 

•

VA-00151 
WI - 99988n9o 

FL - E87156/87294 
MS -10120 
NY-11501 
SC-10120 
UI'-E-251 
WA-C'lZ3 
WV-236 

CA- I-1023/2056 
FL- E87472187458 
NY-11502 
SC-10582 
UT-E-227 
WA-~ 

PA-68-485 

AZ-AZ0514 
CT-PH..0175 
MS-29417 
RI-138 
TN-02934 
VA-00111 
NJ-79002 
WV-235 

• 

This daia. repon has been prepared and reviewed 

in accotdance with General Engineering Laborarories 
stand.aid ope.tating procedures. Please direct 
any questions to your Project Manager., KarenBlakeney at (803) 769-7386 • 

PO Box 3071:· Charleston. SC 29417 • 204-0 Savage Road• ::'.941-1. 

(803) 556-8171 • Fa:t (803) 766-1178 
~ 
\,.) ?nntcd on n:<:yclcd p•pcr. 



GE~"ER.AL ENGINEERING LABORATORIES 
."1 tttllf! cada,.'s nttei1 with a \'ision for romorrtJl4·. 

Suplrriw of SbiP. Bai,1din1 A OmYclim 
SUPSHIP-Pwmalllildan.... wmmv. 
1199 Naa:llHoillcmAYL 
Nam.Os.._ Saadaeaaiaal9405-2106 
Mr. Bill Hims 
SUPSHIP-Pua:IDUlldaDefw•lm""r 

cc: NPWCD0196 llepost 0.: Sepmmher 09. 1996 

Volalll90rpaics 
{\ BTEr -4 u.u 

SampieID 
LabID 
Maaix 
Dare Collectad 
Dare Received 

Priaril.y 
CoUecrar 

I Benzene u o.oo 
Edzylbmzene u 0.00 
Toluene U 0.00 
Xylems (rOT AL) U 0.00 
Nlplnh•lene 181 

Eunctable Orpaics 
Polyruu:llllr Aromaric Hydroct:rbons- 16 irGJU 
AcrHphrlMme u 0.00 
AcenlphdlyJene u 0.00 
Ambnce:n.e u 0.00 
Bema(a)anlbr.acene u 0.00 
Bema(a)pyrene u 0.00 
Bemo(b)fluorambene u 0.00 
BCIZQ(gbi)paylene u 0.00 
Bemo(k)fluorambene u 0.00 
Chry9cne u 0.00 
Dibaazo(aJi)amhracc:ne u 0.00 
Flumamhme u 0.00 
FhioreM u 0.00 
Indeno( 1.2.3-c.d)pyrene u 0.00 
Naphth.:W:ne u 0.00 
Phenanlhrme u 0.00 
Pyrene U .. 0.00 

'r· ·1e following prep procedures were performed: 
GCJMS Base/Neuir:al Compounds 

: SPOl:l'OJ.50.3 
: 9'0l499-03 
:Soil 
:08123'96 
: 08/23196 
: RGIDliae 
:Ciml 

DL 

50.0 
50.Q 

50.0 
50.0 
so.o 

26000 
26000 
26000 
26000 
26000 
26000 
26000 
26000 
26000 
26000 
26000 
26000 
26000 
26000 
26000 
26000 

RL Ullill 

100 1Jllkg 
100 1lllkc 
100 u.,q 
100 ug,1q 
100 lll/kl 

52000 1Jllkg 
52000 1lllta 
52000 1lllta 
52000 1lllk& 
'2000 1Jllkg 
52000 .. 
'2000 1lllkl 
52000 1Jll'kg 
S200D Ulfkg 
S2000 uglkg 
52000 ug/kg 
S2000 ug/kg 
52000 UB1k1 
52000 1Jllkg 
52000 ug.tkg 
52000 UBI kg 

Pap 1 of3 

so. nn. 08/l9/96 O:ZS6 89659 ~ 

so. 
so. 
so. 
so. 

40. W AM 09/03196 1SS3 89W 2 
40. 
40. 
40. 
40. 
40 • 
40. 
40. 
40. ' 

40. 
40. 
40. 
40. 
40. 
40. 
40. 

TNF 08/31'96 0930 8986S 3 

PO Box ::Oil:• Charleston. SC :9417 • 1040 Savage Road• 1941~ 1111111111111 
(803) 556-8171 • Fax (803) 766-1178 -9608499-03• 

ft 
\,~ Pnnted on m:yc!cd p1ocr. 



Clicm: 

Comae:: 
Project Description: 

cc: NPWC00196 

GENERAL ENGINEERING LABORATORIES 
.'rfeering roda').'s needs with a \·ision for tomorrow. 

Supervisor of Ship Building & Conversion 
SuPSHIP-PortsmaWh Deuc:bment-Env. 
1899 North Hobson Ave. 
North Chariesmn, Saudi Carolina 29405-2106 
Mr. Bill Hiers 
SuPSHIP-Ponsmouth Detacbment 

Report Date: Sepa:mbe:' 09. 1996 

Sample ID : SPORT0150.3 

Page 2of3 

· Parameter· Quallfler Result DL RL Units DF Analyst Date Time Batch M 

Comments: 
A dilution was required for E:uractablc Organics due to matrix 
interference. As a result, the detection limits are elevared.. 

Surrogate Recovery Test Percent% Acceptable Limits 

• 2-Fluorobiphenyl M610 0.00* (30.0- 115.) 
Nitmbenzene-d.5 M610 0.00* (23.0 - 120.) 
p-Tcphenyl-dl4 M610-· 0.00* (37.3 -128.) 
Bromofluorobenzene BTEX-8260 114. (59.7 - 159.) 
Dibromofluoromcthane BTEX-8260 118. (74.0 - 128.) 
Toluene-d8 BTEX-8260 109. (53.4-163.) 
Bromofluorobenzenc NAP-8260 114. (59.7 - 159.) 
Dibromofluoromethane NAP-8260 118. (74.0 - 128.) 
Toluene-OS NAP-8260 109. (53.4- 163.) 

M:Method Method-Description 

Ml EPA8260 
M2 EPA8270 
M3 EPA3550 

Noces: 

The qualifiers in this report are defined as follows: 
ND indicates that the analyte was not detected at a concemration greater than the detection limit. 
I indicates presence of :malyte at a conccur:uion less than the reporting limic (RL) and greater than the detection limit (DL). 
U indic:u.es thac the analyte was noc detected at a conc:enttarion greater than the detection lliniL 
'" indicates that a quality control :malyte recovery is ourside of specified accepwice criteria. 

• ""'.EL L<iboracory Certifications 

'"9608499-03* 

EPI Laboratory Certifications 

P O Box 307 l '.2 • Charleston. SC 29417 • 2040 Savage Road· 294 l .+ 

(803) 556-8171 • Fax i803) 766-1178 
a: 
\,~ Pnntcd on recycled paper. 



GENERAL ENGINEERING LABORATORIES 
J1eeting today's needs with a 1•isionfor tomorrow. 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmcwh Detaehment-Env. 
1899 Nonh Hobson Ave. 

Comact: 
Notth Charleston. Soulh. C3r0lina 29405-2106 
Mr. Bill Hi=s 

Project Description: SUPSHIP-Ponsmcwh Detachment 

cc: NPWC00196 Report Date: Septembc: 09. 1996 

Sample ID 

GEL Laboratory Certificadons 

AL - 41040 AZ. - AZ.0514 
CA - 2089 CT - PH-0169 
DE - SC012 FL- E87156187294 
ME - SC012 MS -10120 
NC - 233 NY -11501 
RI - 135 SC - 10120 
TN - 02934 ur -E-251 

~A-00151 WA-C223 
9Nr- 999887790 WV - 236 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laborarmics 

standard opera.ting procedures. Pl.ease direct 

: SPORT0150-3 

EPI Laboratory Cert:Ulcations 

AL-41050 
CA- I-1023/2056 
FL- EB7472187458 

NY-11502 
SC-10582 

ur-E-227 
WA-CZ15 
PA-68-485 

any questions to your Project Manager. Karen Blakeney at(803) 769-7386 • 

• 

AZ-AZ.0514 
CT-PH-0175 
MS-29417 
RI-138 
TN-02934 
VA-00111 
NJ-79002 
WV-235 

•9608499-03"' 

P O Box 307 l :! • Charleston. SC 2941 7 • 2040 Savage Road• 2941-1 

(803) 556-8171 • f:lx (803) 766-1178 

0 Primed on ~cyc!cd paper. 

Page 3 of3 



GENERAL ENGINEERING LABORATORIES 
.We~ting todays needs with a \'ision for tomorrow. 

Supw •iw of Sllip Bao#fia1 & CClllftl'lim 
stJPSHIP-PaaMIWlldaD 1•1•••-Eav. 
1a99 NmdlS...A'ft. 
Neala<>...__ Samia CamliD&2940!-2106 
Mr.BillHim 
SUPSBIP-Poa• -+Derhmer 

cc: NPWC00196 

5amp1em 
Labm 
Mmix 
Dare Collected 
Dara Received 
Priolily_ 
Collm 

VoWOe Orpaics 

·:01 B'l'FX-4iraL7 
I Bmnne u o.oo 

Edlylbmzeae u 0.00 
Tolume U 0.00 
Xylems (TOT AL) U 26.0 
Ntphrh•'me 23!1 

Eslnaable Orpaics 
P~ Aromatic Hydrot:arbons -16;,.,., 
Ac:en'lphrhene U 0.00 
AmmpluhyJene u 0.00 
Amlllw U 0.00 
Bmza(a)llnrhncene U 0.00 
Bemo(a)pyn:ne U 0.00 
Bcnzo(b)fluormuhaae u 0.00 

Beazo(ghi)peryl.cne u 0.00 
Bcnzo(k)fluor.mrbcne u 0.00 
Oryse:ne u 0.00 
Dibemo(aJi)lmbracaie U 0.00 

Fluoramhcne u 0.00 
Fl'll.CJrene u 0.00 
Indeno(l.2.3-c.d)pymie u 0.00 
Naphthalene u 0.00 
Phmuauhrene u 0.00 
Pyrene l:J 0.00 

']' fbe following prep procedans wen performed: 
GCJMS Base/Newral Compomuis 

:SPORTOl~ 

: 9608499-04 
: Soil 
:mtJJ/96 
: OB/23/96 
:Romine 
:Cimt 

DL 

!10.0 
!10.0 
so.o 
!IO.O 
50.0 

26600 
26600 
26600 
26600 
26600 
26600 
26600 
26600 
26600 
26600 
26600 
26600 
26600 
26600 
26600 
26600 

100 .. 
100 Ulik& 
100 Ulik& 
100 Ulik& 
100 .. 

!13200 Ulik& 
!13200 Ulik& 
!53200 Ulik& 
!53200 Ulik& 
!13200 Ulik& 
!53200 1Jllkg 
moo 1lll'kl 
!53200 .. 
!13200 ulfkg 
!13200 1l8lk& 
!13200 uglkg 
53200 ulfkg 
53200 ugJtg 
53200 ugJtg 

S3200 Ullk& 
53200 Ilg/kg 

Pap lof3 

50. nn. 08IJS/96 0325 196!19 1 

!10. 
!SO. 
!10. 
!10. 

40. W AM ®/03196 1626 8986!1 2 
40. 
40. 
40. 
40. 
40. 
40. 
40 . 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 

.. 

TNF 08/3VJ6 0930 8986!1 3 

PO Box 30712• C!urlesron. SC 29.lli • 2040 Savage Road• ~941.1 1111111111111! 
(803) 556-8171 •fat (803) 766-1178 -\,~ ?nn1ed on =:-·clod !l>OC'!'. 



• 

Clic::u:: 

Comae:: 
Project Description: 

cc: NPWC00196 . 

GENERAL ENGINEERING LABORATORIES 
Meering roda).'s needs with a vision for :omorrow. 

Supe:visor of Ship Building & Conversion 
SUPSHIP-PortsmlllUh Detaclnncmr-Env. 
1899 Notth Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hies 
SUPSHIP-Ponsmouth Dew::hment 

Report Dare: September 09. 1996 

Sample ID : SPORT01504 

Page 2af3 

Parameter 'Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Comments: 
A dilution was required for E:ttractable Organics due to matrix 
imc::ference. As a result, the detection limUs a:re clevaICd. 

Surrogate Recovery Test Percent% 

2-Fluorobiphenyl M610 0.00* 
N1tr0benzcne-d5 M610 o.oo• 
p-Terphcnyl-dl.4 M610 o.oo• 
Bromofluorabenzene BTEX-8260 124. 
Dt"bramoflucrometh.ane BTEX-8260 120. 
Toluene-d8 BTEX-8260 115. 
Bromotluorobenzenc NAP-8260 124. 
Dii:nomafluoromcthane NAP-8260 120. 
Toluene-d8 NAP-8260 115. 

M=Method Method-Description 

Ml EPA8260 
M2 EPA8270 
M3 EPA3550 

Notes: 
The qualifiers in this report :Ire def"med as fallows: 

Acceptable LJmits 

(30.0 - 115.) 
(23.0 - 120.) 
(37.3 - 128.) 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4 - 163.) 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4 - 163.) 

ND indicates that the an.alytc was not detected at a conceruration gre:iter than the detection limit. 
J indicru.es presence of :maiyte at a concentr:uion less th.an the reporting limit (RL) :md gre3tet th.an the deteetion limit (DL). 
U indicates that the :ma.lyte was nae detected ac a concentration greater than the detection limit. 
• indicates that a quality ccrurol 3llalyte recovery is outside of specified acceptanee criteria. 

• ';EL Labor.i.tory Certifications EPi Laboratory Certific:itions 

"9608499-04'" 

PO Box 3071'.! • Charleston. SC 29417 • 2040 Savage Road• 29..\.14 

(803) 556-3171 •Fax <803) i66-ll78 
~.. . . \, _. !'rimed on rccyc:ed oaoer. 



GEI'l"ERAL ENGINEERING LABORATORIES 

Client: 

Coruact: 

.\lfeering !oday"s needs with a \•isionjor tomorrow. 

Supervisor of Ship Building & Convc:sion 
SUPSHIP-Pommowh Dew::hmc:m:-Env. 
1899 Nonh Hobson Ave. 
North Ch.miesum. Sowh Carolin.a 29405-2106 

Mr. Bill Hies 
Project Description: SUPSHIP-Portsmoulh. Detacimlenc 

cc: NPWC00196 Report Dare: September 09, 1996 

Sample ID 

GEL Laboratory Certifications 

AL-·11040 
CA-2089 
DE-SC012 
.ME-SC012 

NC-233 
RI-135 
TN-02934 

ai!._~·00151 
~ - 999887790 

AZ-AZ0514 
CT-PH-0169 
FL. E87156/87294 
MS-10120 
NY-11501 
SC-10120 
UT-E-251 
WA-C223 

WV-236 

This data n:port has been prepared and reviewed 
in acccrdance wiih Gcnc:ral. Engineering Laboraicries 
standard operating procedures. Please direct 

: SPORT01504 

EPI Laboratory Certifications 

AL-41050 
CA· I-1023/2056 
FL- E87472/87458 
NY-11502 
SC-10582 
UT-E-227 
WA-c:z25 
PA-68-485 

any questions to your Project Manager, Karen Blakeney at(803) 769-7386 . 

• 

-~·AZ0514 

CT-PH-0175 
MS-29417 
RI-138 
TN-02934 
VA-00111 
NJ-79002 
WV-235 

PO Box 30712• Charleston. SC 29417 • 2040 Savage Road• 29414 

*9608499-04"' (803) 556-817 l. Fa.'I: \303) 766-1178 

0 Pnnted an rr:<:yc!ed paocr. 

Page 3 of3 



GENER.AL ENGINEERL.'iG LABORATORIES 
Muting today's needs wirh a i·ision for tomorrow. 

CERTIFICATE OF Ai"iALYSIS 

Clime Sapln'iw of Ship Baildiq tl Cmmnim 
SUPSBJP-Pcawadl I)eorhrrmr-&Y. 
119'NmdaHailllmlt.ft. 

cc: NPWC00196 

Voladle Olpldcs 
6l'EX -4 iteJV 0::.. 
Tolume 
Xylems (l'Ol'AL) 
Nlphth•Jene 

Bramofluambamne 

DibromofJucrome 
Tolumie-dS 
Bramoduarabenzme 
Dibromofluaramerbme 
Tolume-dS 

M=Metbod 

Ml 

Nania Ord a 14 Samia Caatia& 2!M05-1106 
Mr.Bmffims 
SUPSHIP-Puma:wulh D-r!mwtr 

Smiplem 
Labm 
Mmix 
Dua C'-o1Jec:red 
Dara Recsived 
Priority 
CoDecrar 

u 
u 
u 
u 
u 

T• 

0.00 
0.00 
0.00 
0.00 
0.00 

BTEX-8260 
BTIX-8260 
BTEX-8260 
N.AP-8260 
N.AP-8260 
NAP-8260 

:SPOll~ 

:9'0M99.QS 
:0maadR20 
:Oll'Z3B6 
: 08f23}}6 

: R.aUlim 
:Clim1 

107. 
101. 
101. 
107. 
101. 
101. 

EPAS160 

DL 

UJO 
1.00 
1.00 
1.00 
1.00 

ltL Ullllll 

(80.0 - 121.) 
(67.7 - 13S.) 
(76.8 - 122.) 
(80.0 - 121.) 
(67.7 -13S.) 
(76.8 - lZ?.) 

Pap lof3 

LO lLS 08/2&% 1756 19692 • 
1.0 
1.0 
1.0 
1.0 

'· 

1111111111111 
P 0 Box 3071:• Charleston. SC 2~li• (803) 556-3171•F:l.'t1803) 766-1178 •9608499..QS• 

ft! U Pnn1ed on n:cycled cooer. 



GENERAL ENGINEERING LABORATORIES 

Clicnc 

Contact: 
Projec: Description: 

cc: NPWC00196 

.'vfeering roda:-·'s needs wirlz a ~·isionfor tomorrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building & Conversion 
SUPSHIP-Porrsmouth Dctachment-Env. 
1899 North Hobson Ave. 
Nanh Charlesum. South Carolina 29405-2106 
Mr. Bill Hien 
SUPSHIP-Porr:smouth Detachment 

Rcpon Date: August30, 1996 

Sa:aiplcID : SPORT0150-5 

M=Method Method-Description 

Notes: 
The qualifiers in this report arc defined as follows: 

ND indicates that the analytc was not detected at a concentrati.on greater than the detection limit. • 
1 indicates prc:scncc of analyte at a c:once:nttation less dum the reporting limit (RL) and greaier than the detection limit (DL). 

U indicates that the analyte was not detected at a conc:iuraiion gre:uer than the detection limit. 
• llulicatcs that a quality conacl analyte recovery is owsidc of specified accepr.ance criteria. 

• GEL Loho-.y Cordllcadoas EPI Lal>or2...,. c.rtfllcd!oas 

AL-41040 AZ-AZ0514 AL-41050 AZ-AZ0514 
CA-2089 CT-PH-0169 CA- I-1023/2056 CT-PH-0175 
DE-SC012 FL - E87156/87294 FL - E87472/87458 MS-29417 
ME-SC012 MS-10120 NY-11502 RI-138 
NC-233 NY-11501 SC-10582 'lN-02934 
RI-135 SC-10120 UT- E-227 VA-00111 
TN-02934 Uf-E-251 WA-CT'}j NJ-79002 
VA-00151 WA-CZ?3 PA-68485 WV-235 
WI - 999887790 WV-236 

• 
•9608499-05 .. PO Box 3071::!· Charleston. SC :!9417• 1803) 556-8171 • fa'C (803) 766-1178 

?nntec:t on recyclell ;>:1per. 

Page 2of3 



Client: 

Com:ic:: 
Project Description: 

cc: NPWC00196 

GENERAL ENGINEERING LABORATORIES 
Meering today's needs with a vision jor tomorrow. 

CERTIFICATE OF ANALYSIS 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsm0wb.Det1chm!!!0t-Env. 
1899 Nonh Hobson Ave. 
Norlh Charlesum. Sowh Carolina. 29405-2106 
Mr.Bil Hiers 
SUPSHIP.Ponsmowh .Derachm!!!Dt 

Repcm Date: August 30. 1996 

Sample ID : SPORT0150-S 

GEL Laboratory CertiflCltions 

This data report has been prepared and reviewed 
in accordance with General Engincering Laixmucries 
standard operating procedures. Please direct 

EPI Laboratory Certiftc:itlons 

any questions to your Project Manager. Karen Blake:ney at (803) 769-7386 • 

• Analytical Report Specialist \ 

• 
P 0 Bo;(. 30712• Charleston. SC '.!.9417 • (303) 556-8171 • F:u. (303)i66-l 178 

.,p. ..__. Pnnccd on :ccyclcd paper. 

Page 3 of3 
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• 
.. '"":...:.JI'"-•"' •. ·•a. .. .... • ••,,:. )···· ., •• ,,_,4,,,, ...... ., . .. . . ,.,,. .. . • ..... -.•,. ~·· ..... , ·:· 

o~ntral enghu:ering l..4bor:11oii,1, Inc,· • I i ! 
20.(0 Savage Kuatl • 
C.11:irli:slnn, Soutla Cumlina 29.114' • 

p.. 'ee_J __ of _J _ 
\l.~ 

CIIAIN OF CUSTODY RECORD 
CtWCXLJoq 

:J 
P.O. Bux J0712 .P=• 
Charlcslnn, Sourb CwnliDa 29-117 
(H01) 556-8171 

<•I 
.-. 
~ _ _,Q J I .. , 
~ -07-,...., 

: -Q3 
W-l 
E-· 

--(jl l 
-(j s. 

........ 

Client N11rnc/faclli1y N11111a: ~ SMfPl.E A~AL YSIS Rl'.lltnRl!D 

. ~ r Q(t. r·£ tl'tl>,.r_c_;1 tlsfl ~ 
f I ·1 I I I _I 

f 
I 

t Colk>t:tcd by/Co"laaoy ·~ f' ri :t 

-5P.!J. «TL.Ji.ii' i)E T f f/l1~ J:/__ !;\ ii ~. .S II u vti . 
8 ,-g § f 1 I ~ 

~di~ I ·1 

i SAMPLE ID DATE 1'1ME 18 it ~ ! ~j 518" ... 

SPOKfOJSD-1 'ff/nb.1, /030 IX I~ I~ 2 ,,,,.. 
t-- -·- 0- -

§.f~~D /_.5 ll-Z 'fiirJL~ Io .1/ "?::__ ~ ~ ~ z. 
;-

~DJ?IlHs'o - .3 ~-" JO_il_ ~ '~ Z· ,_ ,_ -
<inn~ ~ I ~ z SPvi<r.~H~:..1_ JIOJ ,_ - -f- - ,_ - -- - ,_ -

5f!2t@lSD-5 ~-- O'/JD x 3 ---- - - - ,_ - - ·- --
-· .. -- ------- --· .. -- --· -- - - - ,_ - -
-----·-·· . --- ·--- - - 0- -

,_ - - ,_ - - - ,_ 

- ----·-- ·--. 
-----··-·· -·--. ---- - ---- - - -

-- - - - -
-,_,_ - ·-- -

-------··-·· ···-- - - - - -. .. 

Z@~M 'fli.1h1 
Thnt: 

•.nt~'ZJJ fl. ~ I IL J11i • .n _.._.., 
~ .• ya ii> 

liJ~ 
'rime: R~faLLr: " .I/ -
,,~ 

l_ · Q, )r I ~ l. 0 YI~ .. --- , t1 ,... ·c. 

- VeU!w=
1
file Pini = 1Wfth rqmrl = am e e<1llector White s pl 

s\- u"'mn11b sea la "-If• 1-&CC1111uuumla•r11u1••m II..: Fur Pin du: l>cu,. w lnJl:.11 • li<d"' 
11111 • r •I .. 1;u11pl.: WA11illc1&J JJ1,L\u flnh•cJ 

II! t \) I :a I "' .. CC.L Zzq(3 a 
J ti-'! 

j ! 
I l"'o4 

t I 1 J ~t ::t: :!' 

A t ~ ~ ~~ ~~ ~ Rem~rks ,.. . , .. ~-

-- _X_ X. UST ]J./ fl_:_f_;;JJ i ./ 
' x x ilr;T Jl/~-z__sp!:L _____ ·_ - - -- - .. x 1 ttsr11..K'- 3 Soi I ·-,- - - 1..--... .. -· .. - _x x _}J5"rJ4Fr-4 s-ol_/__!_ · ,_ - -- --· ---

-- -- x UST )11.f{~lflB;ffil,._,~-

.... , ·- --· - - -· ... ·-- -- -· ··- --·· . .. ·- -
- .-- - -- -· -- - ,___ - -- ·- - ---· -

' -- --- - - -.. ---·----

-- - ·-· -- - f- -- - ·-

- -· ,_ --'--- - - ,_ - -- ·-- ·------
'1 - - - - - -- -------' 

- - -· ···- ----

~dmqw.Ltdb?d.. -~ J- _ .o·~~· lh . 1~£~fll 6i2_lK(l{il/_uillAJ'//fi;, 
~ks ~eM 11ut1 llan111b; f. 'Vr.t"'.,. tJ¥f PTl/r1 liwe ~l"h••Plt-~ }/ >l. ,-

.. 8 •~00 dRRB. i'l11J '51hti>/~ A~r.tl.>mPa~; tF. 

I 

• I 

• I 

• I 

.. f 
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G&'iERAL ENGINEERING LABORATORIES· 
Mteting tada')': nettU witir a 1·izionfor :omcm:iw. ~c:.utlaa-

STA'll am. BPI 
FL .B1'7L55J!'m4 Bn1721S7.C$1 
NC m 
SC: 10::::0 lll!n 
'Tl'I 02IJ4 a2n4 

Clicm: SuperYilcr of Ship .Buiid:iq a: Cac'fcc:icm 
SUPSHIP~.De!Chmmu•Euv. 

1899 Nmth.Habma ATe. 
N=1h C'hr!amA. SGGlb Czccliaa 294m-2106 

Comae:: Mt.!iil.Him 
Pmjcct~- SUPSBIP-Parmmwl\Oe•nl!!ft!t 

cc: NPWC00196 bpmiOm: ~07. 1996 Pago lof3 

SmzplcIIl : SPOllTOl83-1 
t.blD :~t~l 

Muzix : Soil 
Cate Co!lemd : r1JfZ1/96 
Ca= Mi:::i.Tcd : <Strl/96 
P:imicy :Mui# 
ColJK'Llf :Chmc 

.Plnmetu Qua1Uter .Raalt DL 1U. Ualtl Di' AaaiJst Dae Tlme Baa:la l1 

Vo.ladla OqaaJcs 
l1fEX .4 itDm 
Bcmne u 0,00 .soo 1000 118/kB ~ ?GSl 1~15 WO 91672. 1 
Em,b:mi:nc "'690 500 1000 \l&'lcr ~ 
TobM=a u 0.00 500 1000 1111]:& ~DQ 

Xyltmea (TOTAL) tJ 0.00 !00 LQ(Xl ugtq 500 
N.cpbmali= 37SOO 500 1000 ugikg SDO 
Emacrable~ 
PDiJruu:*r Aromcitic H~. J.6 ilcru 
kcmphctwma u Q,00 166 ~l -ugtq 1.0 IPA lOm/96 l~D ~1449 l 
~J.mi. u 0.00 156 331 .. 1.0 
~ ! 90000 o~ 132000 ugiq ~ 
Bcm(~ u a.oo 166 331 ~ 1.0 
Bmza(a)pJmna u 0.00 166 3'31 uCfkl: 1J) 
Bcizia(b)fhicmmtb- u 0.00 166 ~l 111fk1 1.0 
:Bcma(&h&'}pslyim. u 0.00 1.66 331 ~ 1.0 
~ u 0..00 166 331 q/k& 1.0 
~ u 0.00 166 331 1lWlks ]..() 

Dibanzg(Lh,~ u 0.00 166 331 Ullkl 1.0 
~ tJ Q.00 166 331 ~:q 1.0 
~ u Q.00 166 331 ullkg 1.!l 
Iudmo(l~~ u 0.00 156 331 U!lkl 1.0 
N~ r 111000 66200 13:000 Uflk& 400 
~ tJ Q.(JQ l66 331 Ullki l.O 
Pys-=ie u 0.00 166 331 ~ 1.0 

'Ill• follcw1q :Pl"tll ~~performed: 
GC'MS Baw'Naun! Com;cim® DDT 09G~6 234S 91449 3 

!? 0 Ba:d0712 • Qiu!esron. SC :9417 • 204() Savqe Roan• 29414 

(803) 556...alil • Fsii; (803) 766-ll78 ~571..Ql• ... "'. \..,. Prin:cd en·~= rr~-. 

zoo 'd 

.. 
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C<l1nmrau; 

GENERAL ENG~"EERING LABORATORIES 
.~"ring to<Uz:y's nieras with a 1·isicnfer rc'"or~. 

~-of Ship BUilditll & Cmmm:im 
SUPSBIP-PonlmowD.Dmcizmmr..EaY, 
1199 NnrutHamanAn.. 
N'anll Cmleacn. Somh Cmilin&2.9.co5·'Z106 
Mr..BmHim 
stlPSHIP·Pammoudl~ 

: SPOi.TOlU-1 

I>L 

A dihuimi WU :r:quim:i t'm Vol&aie ~mica= IC~~ 
IV .. :esu1r. ~ dmc.ti0!1 linli.a: m: elevMeei. 

Samigm RCOYery Test Pu=a""' ~IJmb:s 

2-~myl M610 0.00- (30.0- llS.) 
N"~ M510 0.00- cz;:.o • 121:!.} 
p.. Terpneeyl-dl~ M510 0.00- (3'7.). 13.) 
~~ BTP.X-8260 993 (S.7. l..~.) 
Dslwma~ BT£X..A260 10S. (7"-0 • 12!.} 
TalumMS BTEX-8260 104. $4- lS.) 
~ NAP-8260 99.9 (59.1. 1'9.) 
DimmnaflumcnwMne NAP-3260 IDS. (74..0 • 128.} 
ToL'W!M-d! NAP-&260 104. (S3.4. 163.) 

ll:::. Metlsod. Mfthad.Deltripdau 

.M 1 2PAS260 

.M :z E!PASZ10 

.M: :3 l:PA35'° 

Norm: 
The qualificn .in. tbis .meet :m: da:fimd.111 ~ 

I..aillln&«1 c:~ 
$T.An> CIEL E<'I 
FL !~..!Iii Sl141"'4'17451 
NC %D 
SC lot:JQ 1°"2 
~ 02934 a:z9!4 

P•se 2ai3 

ND Toclic:m:s t!mma ~,ie Tiu ~dereci.d ata ~ pa=rdl.Gl mdeactic:Hzmt. 
:r indinsa ~of maJ:ya ~a cancaunlianlm dim lhc ~g limit (AL) ami~ mm :De derrc=icn limit (DL1. 
U TnriiCDS ma ibe malyUt wu ZXlc dmc:.cl a a~ ~ma az dell'CCian Emit. 
• iJ:xiicasa1 that & quality ca:mol ma.i:yt.: ttt:ll'llZ'f ls Wtlidfs oi spKi.C.cQ. *'=fl™ =imiL 

?O Box 30712• Chllrleza:in. SC :94;7 • :!04.0 ~vagc Road• 2941.i 

{803) 556-8171 • Fo.x :S03) 76~:li8 

0 i':ir.ias ur1 ,._ ... ;-:Id :::ipe:. 

£00 'd 
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• 

• 

= NPWCD0196 

GEL'i"'ERAL ENGn-.."EERING LABORATORIES 
Met!trn.q r0t1ay s 11t!tUZ! w.rfl a wsiOll /"or !"marrnw, 

~ af Sllip BWJdlni a: C=rrasicm 
SOPsmP-Pammoum.0.mct=enr-.Em. 
1899 Nclfh.HobamATe. 
Norrh Cllm:lrvm. Sowh CimliD& 29405-1.106 
Mt. 3ill Bies 
SU?SHIP~Drrecftmmc 

Thia data R!pCrtha bem prepited.eir.vi.-.:l 
in. :is:t:Otdmce ..,Q Geners! En~g Wbcnmri• 
smndri aperuiDg ~Pi.SM dincT. 
any C!.u.eaimls ca you: Pmjecdt'flmpr. Xami:BJUmey s:.(80'3) 769-7.U6. 

lleY' By \ 

i'OO 'd 

?0 Box.3071!• C~e:51an. SC 29Ali • 2040Siv:ige Road• 294t.J. 

(5031 !!6-H'il • F~ ~!1031 766-l li& -.. ~ ?nnte11 on ~i.:o. ~· 

~~ 

nt.TB om,. .EPl 
fL ~ 1!17~451 
,:.IC ::r.! 
SC 10120 1G:ll2 
'TN ~ 02934 

Psp 3 af:3 

'· 



• 

• 

GENERAL ENGL'IEERING LABORATORIES 
M~rmn.rr iodaJ ·s M~ wirh a l'ts1cn for ramormw. ~Clr"U' 

:TATl! cm. 
1 • 

Fl. ~ 
N'C: :m 
SC 101::11 
n< ll<S34 

CIJ.cm: ~ofShip B1li1diJ2I &~ 
SrJPSmP-~~-
1899 Ncmh.HohlmLAYe. 
Nonh og1........,, Solllll C:mma294QS.2106 

Coma::: Mr.. Bill Hi=s 
.Pmjecl Descripcimi: stJPSBIP-Pcnsmourh.Deila~ 

cs:: NPW'COOt96 Reparr:r>ar= O=t.'11.1996 Pag. 1 ol:Z 

Sempis.ID ; SPCR.'It1183.'2 
1.AbID ; 915Q9571-02 

M.m. : Sail 
Oae~ ; rBfZJF.>6 
~a.sicived : rl)IZJ/96 
Priamy : R.oqmic 

Collec:c:r : Climt 

Panm.c.r Qaailnll' Jbm1t DL lU.. Umts DF AuJJRDue nm& B.kh M 

Vollllle Otpnh:s 
srEI • .,. iten.r 
B.amie u 0.00 20.0 40.0 uBJkg 20. 10S2. 1CW4196 1319" 9t67Z ! 
:E~ t1 0.00 20.0 40.D Ug/tg :zo. 
Tahzme u 0.00 20.0 40.0 ~ 20. 
Xy.lencs (Tor AL) u 0.00 20.0 40.a ~ 20. 
Ntpbrhwlsn• 283 20.0 40.0 ~ 20. 

!t:tractable OrpU:s 
P~AromtztU:H,~ • 16 ium.s 
Ao=lllp~ 0 0.00 164- 330 98 l.0 JPA l<MJ2/96 1810 91449 z 
Nxm"Phsilyl=c u 0..00 154- ~ qJq 1.D 
Amhrxcnc 1 6800 6540 13100 111/ki 40. 
Bemo(&)mtbmc==ie tJ o.oc 164 3jQ q.q 1.a 
3cnza(&)pymia tJ' 0.00 1154 .330 ~ l.O 
Bam(b~ u 0.00 164 ~o Ullkl 1.0 
'Bmm(&bi)pciyi.u. u 0.00 164 3:30 lllfq 1.0 
B~ u 0.00 164 :DO ISllki 1.0 
C2:ylcnt: u 0.00 164 330 U&lki 1.0 
Dib=zo{~ O" 0.00 164 330 us.' kc 1.0 
Ffncnnrt.me u 0..00 164. Di ll&'kg 1.0 
Fhxnm u 0.00 164 DO 121/k& 1.0 
lmicJg(l.2.3-c.d)PYISIS u 0.00 16' 33(] 11J/ki 1.0 
N~ tr 0.00 164. 3:30 ~ 1..0 
~ u 0.00 l64. ~o ug/l:g l.0 
P-Jr=- u 0.00 l64 330 llgtki 1.0 

OCT 0913~6 1345 91449 3 

P 0 Box 3071: • Ch:irleston. SC 29417 • 2G40 S&v1gc: Rc:ul • 19414 

1303) 556-81 i l • F11X (803) 756· I I '!8 
0 Prmlm:i an ~dN pc-. 

£00 'd Z18S-tS8·£0S:131 ~N!H~~K!9N3 ·s3~ 9~:91 (NOWl96 ~o-·180 
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• 
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cc: NPWC00196 

l-Fmim>bipbm.yl. 
N'uro~ 

~ Tcphenyl-<:114 
.Brcma.ducroballllme 
lJi!zomofl~ 
TnJ11..,'k!S 
.Bmmafluciob:uzcne 
~ 
T~ 

M=Mdilod 

Ml 
.Ml 
M3 

Ncias: 

GENERAL E:\f GTh""EERI'.'iG LABORATORIES 
Mc1mn.v rotilr; s ttttds will: " ,·isiafl {or 1ornorrow. · 

Su;icnilar o£ Ship Building & Canvc:nian 
SOPSHIP·"E'c:mmamll!)enc:hn!cm·EAY. 
1899Nanh.Hablclll Ave. 
Ncdl On.lem1t Som!l Ccali:a.29405.2106 
M:.SillHim 
SUPSSP-~0.•rjomrnt 

:SPORTOt&2 

Tm Acapable LlmJts 

M.610 
.M610 
M&i.~ 
BT!X-3260 
31'EX-8260 
M'EX-8260 
NAP~ 
NAP-8260 
NAP-8260 

0.00"' 
0.00-
0.00* 
77.$ 
109-
110 • 
i1.5 
109 • 
110. 

EPA8260 
EPA&Z70 
m'A35.SO 

(;0.0-115.) 
~Jl. ~:0.) 

{37.3. 128.) 
(59.7 • ]j9.) 
(74Jl - l.28.) 
(,3.4 • 163.) 
{59.7 • l.S.) 
(7-4.0 • l2J.) 
('3.4. ll!i3.) 

n. qaalifiru = f.bis mpan ml dl6i.ed.. follows: 
ND mriiencs m Iha Zl'lllyr.e "• JSIC dmc:lmd l:t &cancemracian ~ d:ua. tha d&femiCQ mm:. 

·t.Uara&GrfC~ 

STAT?!: 
1 
a!!. D'% 

PL lll7l~ lll14"721r.ASI 
NC :.!! 
SC IDl:lD 1~ 
~ G2t3' !l'ZD4 

Pap .2.of2 

I i:zdiCICU~ o! ~ " .. cnncrrmriml Joa am. lhe n:pmting UmitLRLl mil~ Ulm m. dmr:liml == (DL). 
U mmMrn that lAc. lllllym,.. me~" a~ grmricruim tbs o.aica. l.imU. 
• jndX=zra that 1 qaalhy c:aurol cial)11c za:o•a:y is amride of ~mi a::a::efOiZ1Cii c:ri=a. 

This d.ar1pmthas: been inpm.d =~ 
m. ai:x:ardmc:e wizh Gm!. i:iginecrinc 1.&banJmia 
stmrimd. ~~ Plcaedi:m= 
llZlY qaw:igns 11D ymr Ptoi-=:.Mmmem. IUr=Bl.ak=Dy u (Sa::!) 71!i9-i'9S6 . 

900 "d 

P 0 Box .3071 :! • Cha.""icston. SC 194 I 7 • :!>40 SavQ!C Road• 29414 

CS031 !!~5-al71 • Fu (8031766-t 1'78 

0 i'nntCll on rrcycl&ld -· 

'· 

•96119571...{)2• 
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Vmadle OtpDies 
/1TEX - 4 iCen.r 
B-=ne 
Eiih.ylbcmiqa 

TcilUID& 
Xylmes CI'OTAL) 
N'!"'th•lone 

Ml 

~00 'd 

GENERAL ENGINEERING LABORATORIES 
~ CardllmlilaM 

Mt:t:rin:~ rocia,.·'s nt:t:ti.r w1111" r::smnjor :amorTow . 

S~o!Ship iuildin; it Couv=ian 
SUPSHIP·Pcmmcml1~~. 
1899 NonlaHaillma ~ve. 
Nann. Ont~ SamD Ccoijna294115..ll06 
Mr. Bill Hi=I 
SVPSHIP~Drtvhm.,,, 

samp1em 
Lahm 
M.urix. 
OareCoD~ 

Diue M:::iveci 
Prlmity 
Coller::u:ir 

: SPOIC'Ol.83-3 
:9609S71.Q3 
: Soil 
:fHlZ'l/96 
: fB!Zi/96 
:.R~ 

:CU=t 

STAlZ CA1. .EPl 
FL U11.~ Es1~1 
MC %J3 
SC 10l20 105!2. 
nt 0293' C2934 

Pap l ofl 

DL llL Oalts :Dli' Au1yst Date Timi s.c.ll M 

u o.oo l..00 2.00 Ur/kg l,0 
u o.oo. 1.00 . 1-00 U&fkg UJ 

! l.31 1.00 2.00 Ilg/kg 1.0 

r ~7 1.00 4.00 uA 1.0 
1.51 1.00 2.00 uglq 1.a 

T• Pm:mS Amlpcabll UmJa 

B'IEX..32.60 112. ~.7.~.) 

BTEX.8260 117. (74.0 • 1:8.) 

BTEX-l250 112. ~.4-163,) 

NAP-&260 lll.. (S9.1 -1S9.) 
NAP...USO 117. (74.0 • 128.) 
NAP..a26-0 112. ~.4-163.) 

Melbod.·Dacrtpaass 

EPA8260 

P 0 Sox 30712• C.'miemn SC :!9<::".' • :!040 Sa~age Road• 2~1~ 

(803) 5~6·!17 ! • Fn i&T.l) 756-i 178 

0 Pr:ntt11 01 ~ -

JC32 L~6 1422 91672 l 

'· 



• 

• 
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cc: M'WC00196 

Notc1: 

GENERAL ENGINEERL""G LABORATORIES 
M~nng rotiay·~ nt!tds w11h a ,-r~1anfar tomorr,,w . 

~of Sbip:Buildmg & Conve:sicm 
SUPSHlP-Pomms:nllb. Detxmnmc.&iv. 
1899 N'atm. Hol:s:m.A'WL 
Norm Cbazksmn. Scwh Camiizla 29405.2106 
Mr.Bill~ 

SUPSHIP~lArrlmrnt 

Medlod-Dea lpDola 

The qu.llifim m lhil n:port :ire ~u fo"llDwa: . 
ND~ tbac m. mal.:ni: waa :noc.cletc:i::=d.S'a ~ g=amr chm.th: dmeclimlimic. 

l..liDae'Ur1~ 

STAT.It aa:I.. m 
n. lil'1151117294 ~41;:.ir..W 
NC :JI 
SC 1012! :om 
nc m14 0'2934 

Pap loll 

r in&•~ :ix-.-.:eof m111ymua~lcm mmman:pcming 1lmll (JtL) md pmr mm Ult: ~l..imit (DL). 
U indie1181 diat the amJ:yie wu mxd.csr.ctad u & ecllCalnlliml pm:z" dllll rllc dereclioll limiL 
• ~ dw aquaiity can=l Gllyzai.:owrJ is oulside af spec:iSt!id~ czi=i&. 

'l'hiadar&x:p:IIthu bcm~md~ 
.in~ witll.Gm.cni~.LaOcnamcs 
.!lmitmi opcming pr:DC:edm:es. ?ie-direct 
my~ 11:1 "JfNr Praja=Mmqi::-, Km:n:Slala:m:y al: (803) 769-7386. 

P 0 3o;i: 30712• C!tadescon. SC :9417 • 2040 Sllv•gc Road• ~9d.\4 

<H03' ~ss-a17t • F~ <g03l ~66-:ljg 
0 !':ullrc. ... ~,,_ DqJCI". 

8 oc 'd 



·-01 

-oz. 
-03 

-o~-

•• CHAIN OF CUSTODY RECORD 
Page_/ _ of _l_ J 'IB[<; ll~Dq51\ 
f'licnt Na111c/fadli1y Nwnc SAMl'l.1! ANAl.YSIS ltl:OllllU:D lxl • """ rc111:11l• .uc;i 111,1•·~ifv •l"-"'ilic r.11111>11111clrnr mcllu•l< 

s Po~ Ei'IY r:>a e Hfl.$.t/_ gi I I I I I I I I I I I I I I I qJ I 
Ill :2 f ~ .i:· ~ z .... . l! ! 

C11llcl:1cd hy/Comp;my < ·!: .. 
J 

.::·a e .Q ·i c 
_S ftn~tcfl.V~e-rC H A<:::..f'I t;, ·e "' l! Ci e .. f :i u ti; . " J! . :t: .. ., e 

8 'Cl 0 
~41 ~ 

u ... Ji e " ~ 
'?-g :u ·c f Ji 

.. 
..l .... Pl B 

~ 
:a ~CZ: Q::: 

iil = 8 ~ is ::d g a~ ~ 
u-s 'ii ~ '3 'Cl 

~ ~- 5l 
SAMPLE m l>ATE TIME 0 0 .. 

~ 
·o a!. ~< Cl_ 

:!! ~ u ~ .. .... "" :;.;:e "I .... = -i: 

~f.Q1fil_1 f? .3- L .~a1& 1~16 x x l x x - - - - - - - ·- - - -· - - - -
Jk7/ft, Jptl5 K x z_ ,K_ x lS PoRI~Jji3-i, _ ,_ -- - - - ,_ - - - - , _ - -

5 PD «fr/>. l.~3:3 _9/J..?B6- ~'111¢ x 
x ' 

x _,_ ,__ - 1- - ,_ 

5Po «rrp1<;3-lf ?/gJl& ~ ,_~ J X' _,_ - - ,_ 

- _,_ -- - 1- - - - ,_ --· - ,_ - - -
,_ -- - - - - - - - - - - - -·- - - ,_ - ,_ 

·--------~---i.- - - -- -- - - - - - - - ,_ - - --· - - - - -
.. ,_ -- - - - - ,_ - - - - - - ·-·· -· - - - - - ··-

---- ·- - - - I- - ,_ - ,_ - - - - - ,_ -

-- -- - - - '- - - - - '- - - -· - 1- - - -
/ 

·---~----- - - - -- - - - - - - - - - - _ .. _ - - - - -· 

~ - - - - - - - - ·- - - - - -

·2·~12· {j~7)1, 
Time: 

Rcccl~ed{;) 
1 

{(. tL' ~' neu"'!f 7( JI . · J ~k9'4 ~'44 '...u<-- / l/JB' . ·"·~·~, 
i~~~cj~ Jii.-=1 Ii 

Time: RK.:R""' bh h• ~ ':."1 ~1~1 /qt Tl~ I Remarks~ t /~ !o '~l~a~ Ito_~~ , . 
' l l 

- ' .. . - ' - . While - s111nJllC collector Yellow - file . I Ink - with report 

Ge111:rnl Engineering I. 1 ics, Im:. 
20~(} Savage Roatl • 
Charlcsllln, Snuth Can -~·114 

P.O. Bux 311712 
Churlcston, South Carolina 21J~ 17 
(8113) 556-K 171 

IJ1o.:For I' iu Jin: l1i111i:' lu h11lk.11.: ~lwlh'"'' 

+ !\;111111fi: WU~ rifh:n:1I muU111 111CJt.l'I h.11 

e,c._L Z3 L{70 
Remarks 

Arr .. Ji./ f?- 5 Soi I 
--·-·- CL I 

f/sr-1l/ 'l - ID 
' 

5"01 

' 
l) ( 

/l 'ST .... 14 "O VO J4 
Soi I Ttl. if' B/1911 K. "2_ 

!Jsr-Ji/ r VoflTR!eJ!_L~ .3 

·-

--·- .. .. ----

1#3o1 1z;t·~/~ -
I , - -



• 

• 

GENERAL ENGI1''EER1:'"G LABORATORIES 
Mt!c:tinf? codcy's ire~.ds tt•ich 12 •·isicJ11 for ro1r!1rra1..: 

Clic:nt: s~ of ShipBuildmg &. Ccnvenicm. 
stJPSHIP-Parumaum~-&v. 

l.SP9 Ncndt Hobson .Ave. 
Nardl Omialml. Solllh ~ 29405·2106 

Con:w::: Mr.~mmm: 

Pmjecz:D~ SUPSH!P.Pommauth. Dcar.chmc:rlt 

cc: NPWC00196 

. SampleID 
LAhm 
Mmm 
Oma Callcc::d 
o~~v~ 

Priarity 

CclJrdcr 

Pan.meter QuaUrlC!r Rau11 

Extnctabla Organics 
pCB analysis • 7 itaM 
PCB-1016 u 0.00 
PCB-1221 u o.oo 
P'CB-12:32. u 0.00 
PCB-1242. u 0.00 
PCB-12'8 u 0.00 
PCB-1254. u 0.00 
PCB.1i60 u 0..00 

Met111s Analysts 
Sil1'er u --0.181 
Arsenic I 2Z5 
Barium 1:2.7 
c.Im:ium. J 0."'79 
~ 14.! 
[ad 566 
Scicn.inm u ~.13 
Mcn:my J OJmJ 

The fal.lawtn" prrp proaduru "ftl"e performed: 
Pt:lJ's 
ICP 
.MCll:ury 

4CMX 

Test 

Repon~ Octobe:r 10, 1996 

: SPORTOl&&-1 
: 9610027-01 
:Si;iil 
: 1DI01196 
: 10J01}}6 
:~c 

: Clim:u 

DI. 

:32..6 
32..fi 
32.6 
32.6 
32.6 
32.6 
32.6 

0.315 
2.03 

0.106 
0.1S9 
O.:Dl 

l.7S 
4.DS 

o.oom 

110 . 

BL trmis 

4U u&tti 
41.6 UgJk& 
41.6 ug!kr 
•1.6 ueslte 
41.6 u~ 
41.6 UUk& 
4Ui U;ikg 

~~ 
14.4 mgtl::, 
2.SO mgilc~ 
~O~g 
2j() ml1ki 
4.Sl mglk: 
14.4 matkg 

0.200 mg/kg 

{47 .l). 160.) 

S'IAlJ? <2I. EPI 
a l!l11561172P4 E!74nlr74Sa 
~ :%33 
SC 101ZI 1°'112 
1N C2934 <12934 

Pap 1 o£2 

DF AJlllyst Date Tim• Baich M 

10. JPA 10/09196 1328 91772 1 
10. 
10. 
10. 
lD. 
10. 
10.· 

1.0 J'SS 10/03'96 1243 91~~ 2 
1.0 
1.0 
1.1) 

1.0 
1.0 
1.0 
1.0 RMJ l0,(1.!StS 19Sl 9].j83 N 

'· 

GWl.. 10/07196 1900 91772 3 
FOO l0/02J96 1300 91~54 4 
RM.! lOS.196 l!iOO 91583 5 

? O Box. 30ill• Chll?iem:m. SC 19~17 • ~040 Suv~g.e Road· :29A\4 

(803) !~6·81 i I • F':l..i. t803) 7&6· 1178 *96100'Z7--01 *' 
0 Prinu:il en n:<:yc1cd P~FC:'· 



cc: N.PWC0019ti 

M•Mtlhod 

Ml 
MZ 
M3 
M4 

GE~~RALENGP.mERJNGLABORATORIES 
Mr:.r:.tir..~ roda) ',< ;,ecd.r with a 1·i.~irin for romormw. 

Sl.1pC'Vism cf Sbip .Building &. Ccmveni.cm. 
Stll'SHIP-Pcu:suwmh Derxhmcnt-E:iv. 
1!99 NCRh HabsonAvc. 
Nanh Clmic:5Um. South C-=lina.29405-llOli 
Mr. Bm Hie.rs 
StlPSHIP..Pmuih PenscmncnL 

Sample ID : SPOR.T01S8·1 

~LlmJts 

~ Clll'ilnf:AdDal 

STAT! OEL EPI 
rt. un=-6/1'7l94 B!7~4SI 
NC 233 
SC . 1m211 l~ 

ni 02934 02934 

Pap 2.of2 

.MS 
EPA8080 
EPA6010A 
EPA3S.."'O 
EPA30SQ 
EPA 7471 

• 

Noa::5: 
'Iba qualifiers in this n:pan. are de5n1:d as follows: 
ND fnCi.cm that m. m&1ym WU DD~ dc1C:Wi At :i~acian pcai::r tium m. do•rctianlimiL 
J lil.dic:ares prcsz:nce of malyic at a ~c:i. less :Jim lhc :epcm;ing li;init (RL) md gt'CIUer thm lhc deiec:icn iin:ili (DL). 
u indicam that the mmlyt= wa "DOt dew:ICd.'at a. ccn.cemrasicn grwe:r mm me dcll:iicm limit. 
"' i.ndic.uas that 1& qllDlity cmmal IM1ym ncovcry :S awidc of specifiC ac:ccpcmce criteria. 

This <W11.npon ha hem pt1:paxed and ravicwed 
in~ wilh G=e:al En~g Labaraiaries 
stmd.a:li gpc:tQlin& pmccdllre.s. Pl1uc direct 
my quutians to your Praja:tMmiagcr. Xarm Blai;m:y llt (803) 769-7386. 

RC"t'i.ew~ By\ 

£00 'd 

PO Box :?0712• Ch;i~ie~n. SC 29417 • 2040 S:1.v::i2c Ro:id• 294\.i 

(803) 5S6-X171 • Fax (8G31i66·l178 

0 Pnnu:d oa m;yc.-..'d JIO;ic~. 
*9610027-01• 

SP: 9 I IJH.Ll 96 .0 I- 'l~O 



cc: NPWC00196 

Ennctable Orpllics 
- PCB anafyN- 7 i:vru 

• 
PCB-1016 
Pt:B-12.21 . 
PCB-1232. 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Mdala Amfysls 
Silver 
&lcnic 
Bcium 
CWni11111 
Chrcmimn 
l.Ali 
Selenium 
Msrc:my 

GE1'1ERAL ENG~1LERDlG LABORATORIES 
1.Uet.llllr)' Carllllcad-

!.fc:c.tin~ rcda;.··s needs wirh a ~·isifln for •onmrmk·. 

su:pcrnaar of Ship Building & CQnversicm 
SUPSHIP-Ponsnaum.Dmdmu:nt-&Y. 
1899 Non:b.Habsan Ave. 
Ncr1h Omdesian, Soudl Carolim. 29405-~06 
Mr. l!m H"ICl'S 
SUPSHIP·Ponsmawh Dclacinn::nt 

Sample IO 
l..AbID 
Mmilc. 
D11c Collected 
D~Rcccivcd 

.P:iarity 
Col1ecuir 

u 
u 
u 
u 
u 
tJ 
u 

0.00 
0.00 
o.oo 
0.00 
0.00 
O.DO 
0.00 

u 0.0135 
u ..0..521 

14.2 
u Q.1)()433 

:3.33 
9.00 

tJ -1.62 
tJ .{).OC~l 

R~D111e: Oc11:1bcr 10, 1996 

: SPORTDlBS.2 
: 9610027..02 
: Sail 
: 10/01/1)6 
: 10/0VJ6 
: Routine 
;Cliem 

DL 

32.B 
32.S 
32.8 
32.8 
32.8 
32.S 
l2..3 

G.375 
2.03 

0.106 
0.159 
0.202 

1.i!5 
4.0S 

O.OO'llS 

RL. Units 

41.6 ugikg 
41.6 q;fq 
41.6 uB/kg 
41.6 ~ 
41.6 uiJki 
41.5 u&ikl 
41.6 uitkl 

2.SO mciki 
lA.-' ~ 
2-CO mlJki 
2-CO mi;tq 
2.SO ms/kg 
~1 Clllki; 
14.4 ~ 

0.200 mg/kg 

ll!'ATE a::!. l!!'! 
!'I. \i7JS611'1291. Er.4721174'1 
NC 233 
SC 101:11 1092 
TN· 029~ 112934 

P~a lof'l 

DF Allalyst Date Tlme B.tch M 

10. lPA 10/09136 1409 91'm 1 
10. 
10. 
10. 
10. 
10. 
10~ 

1.0 ISS 10/03196 l24S 91!S4 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 RMl' 1~196 1953 91~83 N 

' 
The fallawlng prep proetdare were performed: 

• 

PCB's. 
ICP 
MatallY 

~00 'd 

Test A.d:9ptab .. L1m tbl 

130 • {47.0 - 160.) 

? o Box 307!2• Ch11.rieston. SC 29~ 17 • :?040 S:iv:tg1: Ro:io• 2941.! 

(K03) ~~6-8171 • f~ (803} 766-lliS 

0 l':'..lllcd DC n:eyt'ln! !'DIC:. 

GWL 10/07/1)6 1900 9177l 3 
PGn l()f02r)6 ~00 9t.SS4 4 
RMI 10J02196 1!500 91.!83 s 



c: .NPWC00196 

Ml 
M2 
M3 
M4 

GE:"iERAL E~Gii'l"EERlNG LABORATORIES 
M ~~ring uuwy·.; n~t!Ci~ -..·iili a 1'i!1or. ft1r :rH11orrol4·. 

S~ a! Sb!p BlDl.ding ct Cmrtcnicn 
SIJPSHIP-Pcmsmowh Der;c:f::mmt-&rl. 

1899 Nardi Hot.mA"le. 
Nardl Omi=um. Saum CcWfta2.9405°2.106 
Mr.:Bmmm 
SU"PSHIP-PmumomhDemchmmt. 

ReportDati: Ocmber 10.1996 

SampldD : SPORT0188-2. 

Test 

~~ 

$':' .A'IJ1: aI?I. ::!!!'!: 
l'I. EJ71'61!7~· El7472J!7~1 
Ni:: m 
SC 1012I Ut512. 
TN 029'4 m9>4 

.M~ 

EPA8080 
!PA6010A 
EPA3"6 
EPA3050 
l!PA.7471 

• 

Nares: 
Th& qualiGetS in this Icport are ~as follows: 
ND fodicmi:5 tha.t the malytc Wiii JlCC detected Gt 4 c:oocciu:t.mian pui::rWll tbl dclCClim limiL. 
J ini:!i=i= preseocc of zmlYl'o at.11. ~lea Ihm &be tepotting limit (RL) m.d p:a.= lhml the ~twimi limit (DL). 
U mm~ that the ~ce vasnoc ~ar; a c:wcemrmian~thmtbc~limiL 
• ~ lh.i: :1. qualiiy.c:onaal maly~ recmsy is ouaide of spc:ilied acceptlnCC c:ril=ia. 

This dJwl.mixia ha ·oem Jnpm:d. am rsvicwcd 
in s:c:ardml.c& wich. Ocne::zl En~g Labamaries 
sc:mdd ape:Jltin& pn;icednms. Plcsc direct 
any qullS\iam tD 'YOW Pl'aject.Mmqc:r, Ka:m Blala:iey Q1 (803) 769-7386. 

Rs.Yiowcd~ . \ 

p O Box 30712• Charte3tcn. SC 1~17 • 2011C S:.va~ Ro3.d• 29414 

(~0315.55-31'7 t • fa'I: (8!J3) 766-1178 

0 t•rinted on n.-.:~ ~ 
soo 'd 

DNl~33Xl~N3 ·~3D 9v:91 (nH.Ll% .01- 'DC 



• 
General Engineering l.r •ics. 1111:. 
211-IO Savngc Hmul 
Churlcs11111, S11111h Can. 1•11 ·I 

Page __ , __ or _l_ Ql, /0 tJQ_ J Cl~ OF CUS110DY f{ECORD P.O. 111111. .\11712 

J);qy /u t<. rv flr<.o u ; .. J:b 
l'hmlcMun, Sou1h C'arulina ].•1111 
11111] I 556-ll I 7 I 

Client Namc/Padlily Name S~f.11'1.:! ANf !.:. YS~S" REyllllllill lxl j """ '"l""'b j"'' 111 r·il• i""cilict"''"'I""'' '"r"'"'"'"~' IJ,I." (= ur p in lhl! h11.11u,:\ hi i111li~':llC Y. h, lh.:I 

:5 eQ IIT£JYY-l2£I.~JLk3.flL~" !(! I I + ,,.;uu111l'w:a\lilh:1.:il11111U11tph!!ol'IHI( 

! ·'' f ti ~· i ll t CCL 234.q~ ( '11llcdc1l hy/('01np1111y .. " I :s _sea fillr NV 72a_ ~l/Jj "} n .s ] j ~ j 
l.J 

~ .. I! . 
~ ii ~ ":j i 

.,, 
Ji " ! 

0.. iXI 
u I 0.. .,, 

:L.1 ~ l "' ~~ 
,.. 

~ :a g .. ~ ] 'ti 

ii f. SAl\IPl.E ID DATI~ Tll\m ~~ 
0 :if "' 'O ~ Remarks 

u " 
.. ... "" z ... ~ :z: "" "( u U• -- -· 

:5 lQKf iLlfi::l t~4bJ, J+¢rp__ -~ J_ x x _Usr 14 $- 7 Sa ,~_L ___ - - - - - - - ·- - - ·- - - - - -

l2f o!Z[ <h l~ 2 1ML7t- .L~~L x .:( x x .kf 'Sl~./:!lff-rl SQ;_/ _____ 
- --· -· - -- - ·- - - - - - - - - - ---· - - - - -· -

- - - - - - -- - - - - - - - - - - I- - - -

- --- --- ·- - -- - - - - - - - - - - - ---·· - - - -- - ·--

________ .. _____ ------ -· - -- - - - - - - - - - --· ..... ·- - -· - - - ··- --- ·--·--·--··· .. ·- .. --··-

···-·-·---- -·-·----- ---., ... 11t···--- ----- ·- -· - - - ·- -- -- - - - - - - -- ... ·-- ·- --· -- --- ··-- -·-··------------------ ·-······---

0 

·-- -- - - - - - - ·- - - - - - - ·- - - - - - --·-·----

··---------·-·-- ···----· - - - - - - - - - - - - - - -· ·--· - - - - - -·------

---- ·- - - - - - - - - - ··-··- -- - - - - - -------

/ 

·-- - - - -· -· - - -· - - - - - - -- -·-·- - - -· - - ·-··- -----

·---· -- - - - - - - - - - - - - - - -· ··-·-- - - - - - ·- ·-------· 

' 
' 

~'"" .c:;.r !~~fib 
Time: 

K•Mf!n~~ Rdh•t"' "'' I \ . ; "[' Tl~• I "'1" '" / ) l!f_~S <l V(. - LvV I I th ~ 1 • ) . '/ .·'":.: ~f- - - ~!__ T-t 1- 1'- f1l11 liL __ .. L_!L_L. __ _!.fL{_ 

V(r llflc~ ll;~:/ 1/~ 
Time: ltccc~~ Illy I bi...O, ~· ..L llule: Time: R~murks: 

Ii/: c. K ~ . .!J . 'o-or N-s~s . . 
~~port White = samtlle collcclor Yellow= file Pink= 

l 

. l 

.. ' 



GENERAL Ei'lGINEERlNG LABORATORIES 
.'de!C!till,1! Mei.I~· s m:t:d.t 11•i1/1 11 vi.vin11 fur tu111urm .. : ~c.~ 

STA'IE Ga. 'EPC 
1'L El7~ l!l7C'12117~ 
NC 233 
llC 1D120 1115!2 
'IN 02934 <ma4 

Clit.su: Supc:vUo.r af Ship Building &. COAversic11 
SUPSHJP-Pomuthbmchm~. 
189'> Ncnh Ro\Gn Ave. 
North Chllics&an. Sowh Cualina2940S-2106 

C:itillCt: .Mr.Bill.lmm 
Pmj=. Oc;:sciptjon: SUPSHIP-Pansmomh .Detaa:bmclt 

cc: NPWC00191 Rcpan Due: l'uly 28, 1997 Page 1 of~ 

Sample ID : SPOR1'04'T7·l 
LmlD : 970'73S3-01 
Matrix :Soil 
Olla Callcteci :Ul/16197 
Daie~ ; rI7J16/97 
Priarlty : Rs:iuUnc 
Collec!cr : C1icnc 

:PanmaeC2r' QD"11nsr Rasalt DL KL lJD.lts DF Aua.tyst Date TJme Batcll M 

Vuktill OqDJUc:a 
1JTEX. -4 itcm.r 

.D~ I E9.S 50.0 100 1lgikg SO. TCL Gi(Z3f'J1 2.130 .lOSJ<il l 
Elh11bc:nzal.c 3900 !50.0 100 ¥& '°· Toluma u 0.00 ~0.0 100 ~ so. 

• 

Xylenes qQT AL) u 36.0 :50.0 100 t1ll'ki !50. 
N~ 11'0 ~o.o 100 ugi'lcg $0. 

txa'actalU OrpaJcs 
Pot,1111Cltiar Jlrornatic Hy~ -16 iltl1fU 

~ TJ 0.00 16700 33300 uwk& 100 WAM.07121197 1757 1052115 2 
.Acmapbthy.lenc u 0.00 16700 33300 ullk& 100 
~ u 0.00 16700 33300 1IJlkg 100 
Beu.c(a)aUbnu;:enc u 0.00 16700 33300 ~ 100 
~·)pyn:m u D.00 16700 33300 ·~ 100 
Bc:nzo(b)tlumaruhene u 0.00 16700 33300 "Kik& l{)O 

Bcm.o(Jbi)peey~ TJ 0.00 115700 33300 Ullk& 100 

'DemoOOOurmmbcnc u 0.00 16100 33300 ugJkg 100 
Chrysme u 0.00 16700 33300 uflki 100 
Dibenzo(l&.h)m1hrar:me. u a.co 16700 3:3:300 1lB/JCg 100 
~ u 0.00 16700 33300 ., 100 '· 

Pluarcui: u 0.00 16700 3.3300 uwk1 100 
Indalo(l.2.3-c,d)pyrene u 0.00 16700 33300 1111q 100 
Naphth.D.lene r ~ 16700 33300 ~ 100 
PhenandJrcDc J Z7600 16i00 33'.!00 llg/kg 100 
Pyrcnc u 0.00 16'100 33300 ~giq 100 

Tbc following prep procedllft!I "'n perfurmed: 
GCJMS Base/Neulnll Compounds GWL rJl/19/97 1600 105216 :3 

PO .Box ~0712 • Ch:lrie.~ton. SC 29417 • '.!040 Savnge Road • 29407 1111~i1~11m1m1m1~1111n11mum1~11u 

zoo 'd 

(803) 556-8171 • Fax (803 l ~56- i 1 i8 ,.. . t.i.> !>-i"Urd "" rr::i-:t~d r:mor 

iISS-ZSS-£08 :131 



cc: NPWC00197 

GENERAL ENGINEERING LABORATORIES 

SUpe:Yhor c( Ship Bnildin; & Cmrunicn 
StJPSH!.P-PQramoum Dccacbmrn•-EnY. 
1899 Nmdl.Hol:lsonATe. 
NanhCJmiesam. Scull\ CmilinA29405·:106 
Mr.BmHlc:s 
SUPSHIP·Porrsmolllb Dscachmc:nC 

.RcportDalc: July2!, 1997 

SmipJcID 

~c:~ 

.TrATll G2L :!!Pf 
fL El1J~ Bn~l7a!I~ 
~ 233 
SC 101:.itl 111532 
'IN ~34 Q29J-f 

P:ige 2.of3 

IJL RL Ualls DF Analyst Dtlte Tlm.e Batch M 

Comments: 
A dilution wm zi:qWrad Car .Ex~mblc Oqmics due io mmix 
inr.cri'em!ce. ~ 11 result, lhz der=ian llmi.ts ate clevad. 

S&U'qUO~ Tat ~ M:copWblc lJmtis 

Z.Fli&OEO~l M:filO 0.00" (30.0 -115.) 
• N"llml:immmi-QS M610 DJXJ4' (23.0 - 120.) 

p-Tcrpbl!:nyl-d14 M610 o.oo• (373-128.) 
~ BTEX...3260 114. (53.S -154.) 
IlibmtttoDuaromethmo BlEX-8260 88.0 (63.4 -136.) 
Tolumo-da .BTEX-3260 111 • (72.1-137.) 
Brom.oOuarobcn.=ne NAP-8260 114. (53.S -154.) 
Dlbromolhuronu:lhme NAP-8260 88.0 (63.4-~.) 
Talume-d.8 NAP·8260 111. (72.l - 137.) 

M=MldMJd :Medlod-.Daaiptioa 

Ml EPA8260 
M2 EPAB270 
M3 EP."3550 

Noua: 
"The quaJijicn in this~~ deiutcd iu foUo~; 
NO indicaccs that the &nalyte w115 not detr.c:l.Cd at a.e:mi;cniration Kitater tbm tile derecuon limit. 
1 in.dicalCS ~ o£ llllalyi. at a. COQC:CU:ra.dan le9 thlm lhe npcninB limit (RL) md ~ 1lum the dcl.cccion limil. (DL). 

U m.dicazes elm die am.lye. wa "°'de~ ac a canccrurarlon grr:atct th2n 1hc detection limit. 
• ~lea dw a q ulillcy CQillJUl :in.alytc nQJ"#Q')' ia owsidc of &peeified accepunce criteria. 

• PO Box 30712 • ChllricstDn. SC 2941i • 2040 Savage ROlld • 29407 

(803) ~56-81 il • Fax (803)-; 66-1178 

0 p,,,,,c.:-~ O't: ~--~·:JtJ i~"l.'2'. 

£00 'd . llSS-ZSS-£08:131 



• 

Client: 

Corusc: 
Pmject Dc:scriprlon: 

cc: NPWCOD197 

MzMethocl 

G&'lERAL ENGINEERING LABORATORIES 
Met•ri11.~ tutiu1· ·.~ nf'f!d~ 11"itlt :i 1•t.'<"frll1 for tumnrm"'· 

Superrisar of Ship Buildin& rk Ccmvcsiaa. 
SlJPSHlP-Parumowh Darrbmmt-Ezno, 
1899Nonhilabscm Ave. 
Notlh Chulestmz. Sowh C.OUU.29405·2106 
Mr.Bill Him 
SUPSHJP~Demcmncm 

Rspmt .D1ILC:: July 28, 1997 

: SPORT0477-1 

This d.l1ll ~Ml been pr~ and reviewed 
in a:am.im.ce wittl Cicmml EngjmeriDg l..abarllSDric:s 
slJllUiald qiemtiJ:li procedllr=. Please ciinct 
art/ qacstions ta your Project.Manager, Kareit:Blakmey ai.(803) 769-7386. 

• PO Box 307l:Z • Cllarl=on. SC 29417 • Z040 Sava~ Road • 29407 

(803) !56-8171 •Fax (303) 766-lli8 

0 f~t".!'°"'1.i CU n::.:,!-Cf\!u j1.JJll.T 

voo 'd r1ss-rss-sos:131 

Llban&Cll'J' CutU2cau.aa 
STA'IA am. gz 
l'L Bl7156m%94 EiS'7c,zm. 
NC 233 
3C 101:20 1G$12 
ni 02934 G2DI 

Pq~ 3of3 

"9707353-0I • 



GENERAL ENGINEERING LABORATORIES 
l.liMnllll'J'C~ 

n"A':B ~ EPI 
FL Eln'e.'1129& lll7477A7~11 
NC 233 
SC 1 ot::O 1051:2. 
n. 112!34 02934 

Cllmt: Superviscr of Ship Bailding & ~mi.cm 
SUPSHIP-PmtmnaUJ.h.Dcr.:bm:m-&T. 
1899 Nmdl.Hol::llost Ave. 
Nanh Chmiaam, Soulh Caalina29"°5-2106 

ContllCt: Mr.Bmllias 
Project Dcac:ripcion: SUPSHIP-Pammowh~ 

cc: NPWC00197 R.t:port D.ic: Julr ZS, 1997 Pagg lof2 

SampJelD : SPOR.T0477-2 
LablD : 970'73S3-U'l 
Mmix : Soil 
Dam ColletUri : rIT/1691 
Du Rc:cived ! 07/1687 
P.ricrity :~ 

Oll?C=r : Client 

hramettr Qaallner llamlt DL RL uaus DF Ahl.Yst Dat. T.fme Bmdl M 

Volatlle Orpab 
1!I1!X -4 illtmt 

·=-- u o.oo 1.00 200 ~ 1.0 TCL 07/Z3/97 2138 · 1M361 l 
u 0.00 1.00 2.00 1lgtkg 1.0 

Toluene 2.31 LOO 2.00 utJkg 1.0 
X)'Iia::s ('I'OTAL) u o.oo 1.00 4.00 11gikg 1.0 
N.p11baJene u 0-.00 1.00 2.00 11E&i 1.0 TCL 07f]A/97 172.4 105361 1 

E1:tndallt1 OrpnJcs 

Potpuu:I.or Al't.lmatic H~droazrbons -16 items 
~ ~s 165 330 ugikg 1.0 W AM 07rnt97 1425 105216 2 
Ac:enqilrhylcac u 0.00 165 3:30 u;Acg 1.0 
kuhr.teenc 1100 165 330 uglkg 1.0 
Beazo(a)mthm:c::nc ~o 165 330 u&fkg 1.0 
Bc:nzo(a)pyna 2030 165 330 Ul/kl 1.0 
Bemo(b)(luanlmh- 2AOO 165 3:30 "llgikg 1.0 
Bermi(shi)paylm1 JlOO 165 330 ugiki:; 1.0 
B=u:o<k}&armuhane 1780 165 330 llK/k& 1.0 
c:hcyBme 2.'760 165 330 'II~ 1.0 
Dibc:mm(Lh)anthr11CC11e 1 304 16S 330 u~ 1.0 

'· 
FlDcnmhene 9040 1650 3.300 ug,1cg 10. WAM07/21/97 1827 105216 2 
Fluorene 823 165 330 us/kl 1.0 WAM07/Z2H! 142!5 105216 2 
Jndeno(l~·c.d)pyrcne 1260 165 :;:;o -v&fkg 1.() 
Naphlhalm:w 458 165 330 ug.lkg 1.0 
Pbmm.thrme 8110 1650 3300 ~g 10. W AM 07121197 18Z7 10S216 2 
Pyxme ~920 1~0 3300 ut{kg 10. 

The follinring pnp procsdura -,wen performed: 
GCJMS Ilm:emcutnl Compowids GWL 07119/97 1600 1Q~2~-~ 3 

• PO Box 30712 •Charleston. SC 194li • 2040 Savage Road • 2.940i 

(803) 556-Xli I • F:IX (803) 765-1178 *9707353-02• 

-0 l'rinu .. ~ tm n...._;-:1cl ;-..iricr. 

soo 'd ZI8S-ZS8-£0S:13i C\l~,:1"\l':j .. 3.'1}Cl,~:3 '.\''l!) s· IT /\'.Q!1'.' 6 s· ''l'\ll ..J Q .'\ ..J<'i .\.lv ' : ~ l \ ll tl ~ , <. - ,:11 



cc: .NPWC00197 

Surnpa. l.eaMr)' 

2-~yl 
'Nitmbe:im:ne..d!i 
p-Te:phe:nyl-dl.4 
Bmnofiumobem.enc 
Dl"bmmoflnanm1a&hm. 
Tol\left&.08 

~ 
Dibrmnofluorom.thma 

GENERAL ENGINEERING LABORATORIES 
Mt!e!;,1g cmia,· :r ntu!d.r 1rith a ,.I.mm for ro111ol'1t111: 

Supc:rriscr o! Ship BUJ1din1 le. Call'lllSiO!l 
SUPSIDP.Pousmoath ~-&iv. 
1899 Ncmh.Hobion A"fe. 
Nanh ~ SouthCmilim29405-2106 
Mr. :BiD Hien 
SUPSHlP-Pmumouch I)ecarhznen1 

Sazn?eID : SPOR'I'0477·l 

Test PaceatcJi> Al:clptable Lbnill 

M610 11.1 (30.0 - tlS.) 
M610 67.6 (2:3.0 - l.20.) 

M610 99.l (37.3 • 128.) 

BTEX-8260 111. ~.5-1'4.) 

BTEX-8260 93.3 (63.4. 136.) 
BTEX-.8260 108. (72.l - 137 .) 
NAP-8260 111. ~.S-1,4.) 

NAP-8260 93.3 (63.4. 136.) 

Lamn1Dr7 Certlllca1i9'11 

STATS 0!:1. l!Pl 
l't. !!l?l!iE.117294 EJ1.c7W7&:s. 
He :m 
SC: 10121 la!tt 
nl Q2g34 0293-4 

Pqc lafl 

. T~ • NAP-3260 108. (72.l - 137.) 

• 

Ma Method Mdlmd-Dacrlpdan 

Ml EPA82SJ 
M2. ~PAmtt 
M3 EPA3~0 

N01.C1: 
Tba qunlifu=& m this ISpml lll'e de6ncri &S follaws: 
ND indioau:s that the 41111.lytc WIS DO& dablcr.ed.1111. eonc:r::numian pearu thin the Gca=liml limiL. 
1 indic:aJa presena: of maly111 u a conccnu.tioa. lns than !he~ limit (RL) and. groau:- lhm th• di:=:ti.on limit {DJ..). 
U indi~ thu \he lllalyia was not dclCl:icd .u a ccnce:urmia:a. gn;uu thm lhe deieclion limit. 
' inciicarcs lhu &quality c:antml malyt119CO\'et)' :iJ outside of~~ cri=iL 

Thil dar.a:rcpcmh11 been ptqlllred md mi~ 
in accan:iancc wllb. Oeneral. ~ Labara.rarics 
sl:A.Ddilni opqdn& ptcicedutc&. Plus& direct 
any questions tD Yant .l>mji:ct.Mm.ager. lC.arcn. Blakimcy :tt (803) 769-7.386. 

Reviewed By 

PO Box 30712 • Qwleuon, SC 29417 • 2040 Sav3ge Road • 29407 

:803) 556-8171 • F.:ix ~803) 76~1178 

0 PnmcJ un •«•~ku 1•:i;·a. 

900 d 

*970735~-02* 



GENERAL E.~GINEERING LABORATORIES 
,\.1t!ering rcuia)•'s llrt~ds ll'itll u 1:1.titm .{fir tnmnrmu~ Ubon1tir7C~ 

S-..A'n ca. l!PI 
PL El71SW'1294 ES1472Jl74Si 
P."C 233 
SC 10l:ZO 10Sl2 
'1'N O'B3' 02934 

Clime Supcr"risor cl Ship Buildin& & Can.vc:rsicn 
SOPSHIP-Pommalllh. Dcacllmenc-&v. 
1899 NarthHoblon A\'c. 
Nar1h Csarla1m1. Saulh Canilina 29405-2106 

Ccmw:t: Mr.Bmllias 
Pmjr.ct DcacripUon: SuPSHIP-Pommoulh tl.:i1clmlrnt 

cc: NPWCIXJ197 Repcm De:: mly 28, 1997 Page 1oC:3 

.5.mplcID : SPORTIM77-3 
LabID :97~ 

Mmix : Soil 
Dm: Collected ; (]7 /16f.J7 
D11c Ro::sived. : f111161'J1 
Pricrity : R.autin&: 
Collsc:icr : Clie:m. 

Panmeur Quallner " ltHalt DL RI. tlllllll DF Aaalyst Dace TJme Butch M 

VoladJe Organics 
111'.EX • 4 s.ru 
Btazcn.1 u o.oo so.o 100 ., ~O. TCL rni'JJ/97 222'7 ·1M361 1 

.~lblDaaa 383 so.o 100 13P£ .50. 
TolJlcsB u 0.00 ,0.0 100 v&Jkg !D. 
Xylmia (TOTAL) 1 88~ ~-0 100 ug,kg so. 
NaphlhUna 494 50.0 100 lll/ki 50. 

Emm:aable OflU,lc!I 

Po4"""*" Aromtlllt: H~ns • 16 ilan.r 
~Juhas u 0.00 ~60 13100 111/ki 40. WAM fl1{l1197 1858 105216 1 
Ac:mpluhylma u 0.00 6S60 13100 111/k& 40. 
Aluhm:CJe u 0.00 6560 13100 ucJkg 40. 
Bciz.o(a)anlhrac:cnill u 0.00 6!60 13100 ucJlcg 40. 
Bcmi(t.)pyn:n& tJ IJJXJ 6,60 13100 ug/kg 40. 
Bemo(b)fhaowuhene u 0.00 6560 13100 ul/kc 40. 
Bi:m.o(&bi)perylcne u 0.00 ~60 13100 ucikg 40. 
Bema(k)Cluarm.ihme TJ 0.00 6S60 13100 Ull'k1 40. 
ChcylCU u 0.00 6560 13100 ulfkg 40. 
Dibenic(a.h)mihracmie u 0.00 6S60 13100 \l8lk& 40. 
Pluarmuhme u 0.00 ~60 13100 uwk!l 40. 
Flncrefte u 0.00 ~60 l:3l00 Ullka 40. 
Jndcio(l~)pyn:nc u o.oo 6..<60 13100 uilk8 40. 
N~btbalene lJ o.oo 6..<60 13100 uglkg 40. 
p~ tJ 0.00 6!60 13100 uifki 40. 
Pyre:n.c u 0.00 6560 13100 ugtkg 40. 

Th8 fallawlq prep pl'Oa!duru w•r11 performed: 
QCJMS Baes'Neu~cl Compounds GWL 07/19197 1600 10!i216 3 

• PO Box :30712 •Charleston. SC 29417 • 1040 Savage Ro:id • 2940i IUll~~m~lllllllll~RBll~llmttllltu 

:..00 'd 

(803) 556-Blil • r:ix (803) 766-l li8 

0 P:int.-J '"' ""':~kJ 1<rrcr. 

*9707353-03" 



• 

• 

GE1'~RAL ENGINEERING LABORATORIES 
Mcc:tin r: w~· ·.~ llt.'t.'tiS witil u 1·:.tirm ;nr tmm1n'l.l11". 

cc: NPWC00197 

Cammeacs1 

Climt: Supei v:isol gf Shlp BuildiDg 4' Conve:nian 
SUPSlill'·Pommourh Drtachment-Eav. 
1899 Nmmffablcm ATe. 
NmdlQ.vlcwn. Somh ~2940S-2106 
Mr.Binffi=a 
SUPSiiIP-Pommowh .Dctachmmu: 

Rapart:Dmi:: Igly 28, 1997 

SmipleID : SPORT0477-3 

DL 

A dilution -wu-requin:ci far E:.ma=ab1c Oqmics du.a 1g mamx 
.im:=fcnmiL A. a rcsuk, Iba dell:CUon limits Jiii: cle'lued. 

RL traits 

SUl'rqpm llecOftr'? Test Ptm!a&IJi Acceptnble LJmitl 

2-Fluom"biphmyl M610 0.IXJ" (30.0· 1~.) 
Nilm~ M610 0.CX)f (23.0- 120.) 
p-Terpba111-dl4 M610 OJI)• ('J7.3 • 128.} 
~ BTEX-8260 101. (.53.5. 154.) 
Dl11romofiuaram11Wne BTEX-8260 89..! (63.4. 136.) 
Tll1uen&d8 BTEX-8260 98.4 (72.1-137.) 
BmmoBuorabe:nz=c NAP·82!0 101. (53.S - 154.) 
OOni~ NAP-8260 89.S (63.4-136.) 
Toh&cna-dS NAP-8260 98.4 (7.2..1-137.) 

MaMetbad Merbod-DelrcriptioD 

Ml EPAS260 
M2 EPA8270 
M.3 EPA.3550 

Noim: 
The qU&tiilcrl Us this npml m'C dcfincd al faJIGws: 
ND indicaleC Uwc the malytD wu not dc=:&cd u :i CC111c;i:ner.Can greau:r Uim i:he de!eciicn lim.iL 

Llilcll'UDr1 Cd'illkall.~ 

$TATE GZ!L E."I 
I'L Elll~ Ell7~ 
:h"t: 253 
SC: 101:0 lO:SC 
nr azn4 «m34 

Page 2ot:3 

I indi~1cs }%'~of anal~ .tt ia CQDcmrrmion leas dun the :epanin& limit (Rl.) md grca= thllD !hi: deteclian limit (DL). 
U iDdicaw dlli lh• amlytA was JIOC derec:cd 11: 11 concen1illtian great.er thm the det=tion limit. 
• indicalcs that ll qnalil.y comml analy1c xccovery is ouiside of spc;cified a~ c:da:ria.. 

PO Box :30712 • Charli:::itan, SC 29417 • 2040 Savat:e Ro:J.d • 29407 

(803) .5S6-R171 •Fu (803J 766-1178 

~ r.;n1<'d m 11....:~ .. kJ :>:11:c,. 

800 'd ZIS~-Z~S-£08 :131 



cc: .NPWCo0197 

G:&'\1ERAL ENGINEERING LABORATORIES 

SuptnUcir of Ship Buildmg lk Omve:rsiaa 
SUPSHIF.Pmraaouwh.Detacbmcm-EnY-
1899 Nanh Hoblcm Ave.. 
Narlh. Clml!WOn. Soulh ~2.94m-ll06 
Mr. Bill Himl 
SUPSHIP-Pm=runuh .D£wtnnent 

Sample ID : SPORT0477-3 

This datanpmth.u b.m~ mid.~ 
in -=mi:mce wUh. Oeaeral .E:igi:a=:mg ~es 
almldmd. apG'a1:iDg procecimeL Pluse dircc' 
my-q11cl&iom m )'1:1m' Projecc MllD.llgel'. Kmm IUlliml.ey u (.803) 769-7386. 

• PO Box 30712 • Chuicsccn, SC 29417 • 2.040 Savage R.Olid • 29407 

(803) 556-3171 •Fu (803)766-1178 

-0 P"im".i "" Tt'C\"lcll :··•r:r 

600 'd 

J.aDanut7 Cudd ...... 

:STA'IE Ga. ~ 
a El7156/1'1294 !?17412117-4 
NC 233 
SC 10121 1<1512 
1N 029)4. DZ'34 

Piagc 3o!3 



GE..~ E..'iGINEElUNG LABORATORIES 
Mc:r:tin[; tnrl:~··.r u~ds wir/1d1·i:m•1t/rir 1r111"1rm11~ wbrnlor7 CvtJntAUutie 

nA-1'"""2 OEL m'l 
PL ~~'1D4 Bli'o02111'14'1 
NC 233 
~ 101:za 111512 
'IN a::ll:M 02934 

Clic::ru: Supenisar"of Ship Building c Q:mqpim 

SUPSHJP-Pcnsmouth Demdlrnc::U•Env. 
1899 Naab.Homen Ave. 
Nardi Omlamn. Soulh Caolin&~21015 

Camact: Mr.BillHim 
Piujcct Dcsaiption! SUPSHIP-POIUXnaulh Dcc:u:hment 

cc: .NPWCJ0197 lliaportD:ue: July 21.1997 Page 1 or3 

SamplclD : SPOR'l'0477-4 
LabID :~-04 

Mcix : Sail 
tlallt Callr;cscd :07/16197 
Dua IUc:ivai :am~ 

Priori')' : Routine 
Calllcccr : Cli=1 

·-
Parmeter QWllil1cr Rault DL RL UaUs DF Aua1,.t lJAte Tlma Bmcn ~ 

ValalUe 0.tpab 
BTEX - 4 llclPls 

• Benzene tJ 26.a :so.o 100 uSlki SO. TCL 01mm 2255. ios3&1 , 
Ethyl"bcmc:a 526 50.0 100 \Jilk& ~. 

Toluc:nc u 0.00 :so.a 100 u&lkg so. 

• 

Xylanes (TOTAL) 343 j0.0 100 l1glky so. 
Napht!Wcnc l~O so.o 100 u,;lkg so. 

btractMble Orpalcl 
P~ Aromatk HyrirtXalbortS • 16 ilvar 
~ u 0.00 16600 33200 uiJkg 100 WAM..Crlf}.1197 192! 105216 2 

~ TJ o.oo 16600 33200 ug/kg 100 
Anrhmo:uc u a.oo 16600 33200 111/ki 100 
BenZl:l(a)mthrncene u 0.00 16lal0. 33200 ¥& 100 
Bcnzo(a)pyrenc u 0.00 16600 33200 ug/kg 100 
Bcw:i(b)flwnnlhc:ic u o.oo 16600 33200 us/kg 100 
Bcnm(ghi)p=ylma u D.00 16600 3S200 Ul/ki 100 
Be:sza(t)fluanruhene u D.00 16600 33200 uJ/kg 100 
CheylCElC u 0.00 16600 ~200 qf.q 100 
llibmizo(n.h)lii1Unccni: u 0.00 16600 33200 ug/kg 100 

'· Floormuhenc: ll 0.00 16600 33200 Ill/ks 100 
Fluarene "U D.00 16600 3:3200 ug/kg 100 
T.ndm>(l,2.3-c:.ci)pyroie u 0.00 16600 3S2DO u&/kg 100 
N~liull:n• u D.00 16600 33200 ug.q 100 
Pbi:nmlhrme J 18i00 16600 33100 ., 100 
Pyrene u 0.CO 16600 33200 \Jg/kg 100 

The l'blk>Wfnir prep p~11 ~performed: 
CCJMS Base/Neuttal CatnJJIOUilds GWL CJ7119f'}7 lfOO 19.5216 3 

PO Box 30712 • Cllaric:iton. SC294li • 2040 Suvue;c Road • 29407 

010 'd 

(803) !56-3171 • Fiu (8031i66-ll7S 
.ft 
lo~ l'r-:,,1crl "" .... ~·~k-d r~f'C' 

'"9707353-04* 

DNil33~19~3 'X3D O£=Lt lNO~l~6 .8~- inr 



I 

cc: .NPWC00197 

GENERAL ENGINEERING LABORATORIES 
Mct!ti11g 1orlt1_i' s 11eeds ll'ilh u ri!!fon fnr tmrmrtmi: 

&spinisor o£ SJDp Building It. Canvmian 
SUPSHIP.Pomznalllh Dr:trimtnr-Env. 
l899 Narlh.Hoblan AYC. 
Nanh Chalurnn, Soulh cmm.2940S·2106 
Mt.BmBlml 
SDPSHIP-Pommo&uh Dmc:hm.en' 

Rcpan Daa:: July 28. 1997 

SmnpleID : SPORT0471-4 

Pase 2of3 

DL RL UaJts DF' AllaJJSC Due Time But:b M 

Com.lllGllS: 

A dllwioa was IC:!uim:I for htncuble Organics ®a ID aw:ri% 
i:nll:rfcrence. A!J a mull, %he d&man limill m:a eleved. 

Sarropte llecov1r1 Test Perea IS 

~FJuarobiphmyl M.610 o.oo• 
· N'mibcmcns-dS M610 o.~ 

• p-Tcrphlllyl-41'4 M610 o.oo• 
BJ'O.lllOfb.Jcro llTEX-8260 111. 
Dibftmtg~ BTEX-8260 91.3 
Talueno-d8 BTEX-8260 10'7. 
Bmtno:tl1Dobe11%1::11c NAP0 8260 117. 
~me NAP-8260 91.3 
Toluen&dS NAP-3260 107. 

M•Methmi Medlod-DllCripdan 

Ml EPA8260 
M2 SPA8270 
M.3 EPA.:3550 

Now: 
The qnn.lificn in this tqXllt ~ def.med. MS Iollows: 

Acc.ptllble L1m!ts 

(30.0-115.) 
(23.0. 120.) 
(373-128.) 
(S3j-154.) 
(63.4-136.) 
(72.1-137.) 
(53.S - 154.) 
(63.4 - 136.) 

(7Z.l - 137.) 

ND indic11r:a lhltt the 11!1mlyi: was not~ u a c:onccnll&tion greater :hm the deJecricn limU. 
J indicaics JnSCDCe of mal.y&a :st a com:am:uian less Ihm the rcpcning limit (RL) llCd. ~ Ihm the dci.cc::ian limit (DL). 
U U.c!ieaca that the Nl&lyia wm not dl:a.ec:ed 1t a can=iintilm grcau::r r.tum I.he demc:IUm limit. 
* indicaw IJ1IU.a q1al.ity CD!UlQl maly~ rtLtJvr:ry is onl!ide cf specified~ crlte:ri.a.. 

• PO Box 30712 • Clw-Jcston. SC 29417 - :cl40 Savage Rolld • 29407 

(803) .SS6-8lil. F:ix (803} i66-l 178 *9707353-04• 
0 Prinl«d m 1ccy.:kil ~r"'"· 

t 10 'd ~Nn133NI~:-13 ''.'iJD Q£:~r (NO!~l~6 .s~- '1:1t1 



GEL~RAL ENGINEERING LABORATORIES 
Mutmg wdtr.· ·.r nc't".7:r 1ri1/r u visit1n fnr :n111nnrn1~ LdmnnaryC:l'tJll~ 

STATE CiE. "E1'l 

ci::NPWC00197 

M:aMdllad 

Supc:rviscr gf Ship Bllildi:ns & Ccmver.siall 
SOPSHIP-Pansmoudi Demchmcat-E°n". 
1899 Nmth.HamanATe. 
Nmdl. Chadcamn. Samh CcrgJjn& 29405-2106 
Mr. Bill Bias 
SlJPSHIP-Pcrlsmouth Dmc:tmum 

Sample ID : SPOaT0477-4 

T.hii dara n:pca baa been prq:imd ml teYicwed 
In .aa:crdsnca wilh Gcnc:ll ~.Jig Labaramr.ies 
st:md.a:rd oparaJing pnx:cdmes. Pleme direct 
:iny ql.lcations m ycur Pniject.Mmlagc:r • .KmmBLW:ucy 1' (803) 769-1336. 

Reviewed By \ 

• 

• PO Box.30712 • ChlU"icston. SC2941i • 2040 Savage Road • 29407 

(803) .556-8171 • .F:1x (803) 7C:6-l l7S 

0 j)rir.1~i1 '"' :'c)&:h'<I r~rcr. 

~IQ . d Zi8S-IS8-£08 :131 

PL F.&11~7.54 EJ?4'7;z/17'4~ 
NC 233 
sc 101::0 um:i 
TN 0293' Q2'34 

Pille 3 of3 



GENERAL ENGINEERING LABORATORIES 
~ C:.rUftculolll 

.rr~ Tl! CiBL l!P1 
:a. 6111561S'r.ZM El7C':J/11'4 
:NC %33 
SC 101:0 111512 
1l'I ~ 02934 

Clime ~of ShipBWlcliq & Convcnicm 
SUPSHIP-Pmmrmath Dew:bment-Env. 
1899 Nanb HobsonAve. 

Volatile Orpqlcs 
BTEX -4 illlN 

. Beim:na 

.Slbylbmzme 
Tolllma 

• 

Xylc:nas (l'Ot'AL) 
Nnphihaka 

~bemaic 
Di"bromafbiaramclbm• 
Tolume-d! 
Broma~t.mm 

DJbmmcllwromtlhme 
Toluene-dB 

M:Metbod 

Ml 

£10 "d 

Nanh Charla1m1., Scwh Carcilna 29405-2106 
Mr.Bmm=i 
SUPSHlP-Ptinmlaulh Deu.chm=ll. 

ScnplaID 
LabID 
~ 
.ca= Collided 
D11e Received 
Priority 
Collecmr 

QulLlltllir 

u 
u 
u 
u 
u 

0.00 
0.00 
0.00 
0.00 
D.00 

: SP010'0477-' 
:~ 
: Sail 
:C17F16/Tl 
: {'fl/16!17 
: RDutinc 
: Cliclr; 

DL 

1.00 
lJXJ 
1.IXJ 
1.00 
LOO 

RL Ualts 

2.00 1lifkB 
2.00 U&'kH 
2.00 u&'kg 
4.00 118/ks 
2.00 ulf'k& 

Tnt Percmt~ A=:ptable Limbs 

BTEX-8260 93.6 ('3.S • 154.) 
B'TEX-8260 !7.S (63.4· n6.} 
BTEX-&260 98.0 (71.1 - 137.) 
NAP-8260 93.6 (53.S-1S4.) 
NAP..S260 87.5 (63.4 - 136.) 
NAP~a26D 98.Q (72..1 • 137 .) 

Mechod·lllscripdou 

EPA8260 

Pa;e l o£2 

Dr ADab'st Date Thne Da!Ch M 

1.0 TCL C17/X3!J7 2324 .105361 1 
1.0 
l.0 
l.O 
1.0 TCL C17Jl41)7 l7S2 105361 1 

ro aox 30112. omcston. sc 29411 • 200l saYllge Road • 29407 llm~m~~ltlill~ml~~ilHU 
(803) 556-8171 • F-u (803) 755-1178 *9707353-05* 

9Nl333~19~3'SJD 0£=!1 (NONlL6.SZ-10f 



cc: NPWt.'00197 

M>11Mtthad 

Noias: 

GEL'1"'ERAL ENGINEERING LABORATORJES 

Supa:vilOl' of Ship .Building a. Ccnvcnim1 
SlJPSHJP-Pa:umoudl J:JaiLc:bmc:nt.sttv. 
1199 Natch HabscQ Ave. 
NmthChariatrm. Saudi. Can:ililla~2106 

Mr.BlllHim 
SUPSlUP·'Pammoulh DI~ 

Sample ID : SPORlD477-5 

The qtll]iBm in ltlis 1'CpCR ua defined. as follows: 
ND indicms that Iha amlyce Wiii not dcKUdait a~ p..uar tlum lhc dc:leeti= iimiL 

t..R...-,~. 

SrA'm GEL BPI 
a m15~ 1!&7472117• 
NC 233 
SC 101:0 ~Ii 
~ 0293' 029!4 

Pqs 2of2. 

IimliCUIS ~of malyrc llL&c:aa=:uratimilas t1um dietepCninglimiL(RL) imdpm: mm thedeu:aian iimis (DL). 
U inrficarec IJmt ihc ma1ytc wu not~ ca~ puser thml lhc dem=ian limit. 
• bxlica1c1 !hat a qmliLy canaol =alyu: rscnr:y ic cwside o£ speci&:d m:ccpumce crilcria. 

Arn.1. dalCpalthas bccnpupmed•~cwed 
...,;-accardance wilh Gmeml Ei\ainllring ~ 

.samdud opcming prDCcdura. P.wise dinict 
D:ftY q\JUtimia to your Project~u. !Wen m.k:mly u (!O'J) 7~7!86. 

• 1'0 Bo~ 30i12 • Ch:i.rlCS\on. SC :29411 • 2.C4Q S:ivage Road • 29407 

(803) .556-&171 • F3X (803) 766-ll78 

~ l'rint"'I rm n"(V(lcll ;••t"r 

v I 0 'd 



Ccm.tai:t: 
Pmjez1. Des:ripcicn: 

cc: NPWC00197 

GE.'c"ERAL ENGINEERING LABORATORIES 

Supcnisw of Ship Buildlni & Convcraim 
StJPSHlP-Pmumaudl.DaKcbmcnc-Env. 
11199 Ncz:b Ho'bsclt AYO. 
Noah Chariarim, Scnuh Carolina 29403-2106 
Mr. Bill Hii::m 

RcponDu.e: JW:y 28.1997 

Sample ID : SPORTD4T7-5 

MsMttbod 

Now: 
The quidifms in this :rcpm ire defincd.115 iollows: 
ND indil:am that lb.I amlyte wa not dma:n!d 11.t a cmu:mmtian gnatar dum &he dctrctinn limiL 

LaillorMw: Ca'illkaaonr 
srATB G1!l.. E.P! 
FL mt56!A'7294 I:.57471J17c 
NC m 
SC 101::1 ~12 
"™ 02ll34 mt!4 

Page 2of2 

l' iadicams ~cc of malyre aLa~cm less tbml the~ limiL(RI.) mid grea= Ihm !he deta:tian limil (DL). 
U mrficnes llia1 lhc ana1ytc WU nDl dera:r=i a& a c:onc=tnUm puJel' Shin ~ dalcdcn limit. 
• indicaic1 llw a qualit.y ccmat1l =alyic :r.coYery ii; owide o£ specified accepmu:e criicria. 

• 
This cialall:pO?thas becnprcpmed ninmcwed 
in acc:ardance wnh Gm.eml ~g l..iib:ncmia 
standard Clpl:raling pn:ics.:dma. Pleae Qinict 

my q~ to )ICNr Project.Mamgu. Karen mu:m.y :u: (!03) 769-7386. 

• PO Box 30il2 • C.'1lll'lCSlon. SC 29417 • 2040 Savage Road • 29407 

(803) 556-&171. F:ix (803) 766-lliS 

~ J1nnlcd nn ~'·cha.I ;, .. f'-!r 

Zl8S-ZS8-£08:131 
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~ 
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. General Engineering L. it:s, Inc. 
2040 Savage Road 
Charleston, South Carohuu .l9~07 . "'·· 
P.O. Box 30712 
Chnrleslon South Carolinn 29~ 17 CIIAIN OF CUSTODY RECORD 

Page /, of _/_ . '7D7~~~ 
• 

(803) 556-8171 

Client N~me/Facilily Name SAMPLE ANALYSIS" BOlllRHD iT • u .. rtmuh ataa lo s~irv 100 Ille com""'•nda or mothoda U1a P or P In the bom la lndlcai. whtihor 

_S.eQ~E"l\JvDeT eJh4s ti I 
I I I I I I I I l l l I I I I I J + unlj>le wU nllercd and/or ~""'c.J 

j t j j -t: Collected by/Company < 

f I 
il j ~~L 2~08( S PDrtrFfYVb ~ P Hrl-5N l 

q: 

i 
I • ~ 

SA~tPLE ID: DATE TIME ~ ~ ~ ~ 
8 ii ~) I I I ~ ! j~ ~ ~ ~ .it ~ ! ! I ~ Remarks • 

' 
)~n.1~111-1 ..,/~11 _!)_fJ__ ~ x z.. i ){. y 7~,1..llf 1'/rf .S' bl~ 

I 

v2>..V~n7-t_ 1ho1'1? /~/' ~ 
:z.. I ,I.. 'I( 719.<I~ 1¥f> SCJIL 

I/ - I-

.Sf'o.ctl ~'t7rJ 1/lfh] 1~2J k ll( 2-. '>l. ~ 7..q .<I k /if!' J~/t.. 

vs toJ£.l"<f,t.n7-'I ?/JO!ri IJt/'?~ k.. ~ 
t. ~ )l. T41.l,tf' /~f' 's (,,/L-

·slomqn-$- '/;&Jn 47¢¢ ~ ;:t.. )(.. 
7"9.A-1/'f l'I y j 61~ 

>( l//;A -r.1?1.P J(t ~.A~-
.. 

--,_ .. 
. 

,_ '-'- - - - - - - - -

,_ ·- -- - 1- - ,_ --

-
'- -- - -... - - - ,_ 

·' . 

. , 
'- - -

. . I I\ 
-

R~tdby: _\ I Dale: Time: Recer:Jy: IL_+I Re7'ed;~ It . d D14h~ 11me: ~1ettt~dbl . _t- ~1- . -- ~ 7-//,. i7 !J11. , "~' A)1 ~ 1 l'I . .1 ".AA}, . 7fi '') l/'//J/. J: r ~ 

~~ ~~ tr1<aq1 Time: f lvecl 111 lab bv.:.... (/ I UP ~~~1·iarrka='t1 . . . . . ·L~-3~ ~(__.S[An ' I ' ) I' . 

White = samole collector Yellow= Ole Pink = with report 
1 I I ·f 

I 

• I 

• f 

• l 
.. 
; I 
. l 
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Attachment I;ll 

Certificates ofDisposal (tank) 

Special Waste Manifest OR-9609015, ticket numbers 18310, 18342, 18373, and 18396 
Chambers Oakridge Landfill, Inc., 2183 Highway 78, Dorchester, SC, 29437 . 



• 

-· 

• 

• 

CHAMBERS OAKRIDGE LANDFILL 
SPECIAL WASTE MANIFEST 

MANIFEST OR-960901 S 
EXPIRES 11/23/96 

GENER...\ TOR OF WASTE: CHARLESTON ENVIRONMENTAL DET 

ACCOUNT NUMBER: 490-208 

LOCATION OF WASTE: N CHABLES!I'oN SC 

ADDRESS: 

PHO:NE: 803-743-2821 CONTACT: RICX ALBERS 

GENERATOR'S SIGNAT1JRE: -------- DATE: -----
***"'*****• TO BE CO:MPETED BY TRANSPORTER ••••••• n• 

TRANSPORTER OF WASTE.: CHINNERS 

DATE: /0- Cf... 9' ( TRUCK NUMBER: (.( 
~~---~~~~~-

DRIVER'S SIGNATURE: _f)~ __ aL.---.. __ _..&..__...·. _L __ . ....;;..~------
. . 

••• ..,.. TO BE COMPLETED BY CHA?vfBERS OAKRIDGE LA...'IDF!LL "'• 0 •• 

DISPOSAL SITE: CHAMBERS OAKRIDGE LA1'i'DFILL DPW 130'· 

DESCRIPTION OF WASTE: RES / CONCRE~ DEBRIS° -

TICKET ~lJMBER: I '2 3 / D TONNAGE f). s ~ 
RECEIVED·BY: c; 2:. ~_w 

922:0.L 
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CHAMBERS O.t\KRIDGE LAi"IDFILL 
SPECIAL WASn MANIFEST 

:MANIFEST OR-9609015 
EXPIRES 11/23/96 

GENERATOR OF WAS'TE: CHAR'LESTCN ENVIRONMmt'rAL DE'!' 

ACCOUNT Nt.J!vIBER: 4 9 0-2 O 8 

LOCATION OF WASTE: N CHARLES'l'ON SC 

ADDRESS: 

J>HON"'E: 603-743-2621 CONT ACT: RJ:C.."'l AL:aEas 

GENERATOR'S SIGNATURE:---------. DATE:-----

••uuu•• TO BE COIYfi>ETED BY TRANSPORTER *********• 

TRANSPORTER OF WASTE: CHINNERS 

DATE: /0- '1. 'f( '-/. TRUCK NUMBER: ---------
DRIVlIB.'S SIGNATIJRE: __ _.;::[_)=-----af-=------~-------~~---

,..,..,.,.....TO BE COMPLETED BY CHAi.\1BERS OAKRIDGE LANDFILL**"'*-** 

DISPOSAL SITE: CHAMBERS OAKRIDGE LAl'!1)FlLL DPW 130 

DESCRIPTION OF WASTE: RES / CONCRETE DEBRIS 

TICKET NUMBER: 
~--------~~-

TONNAGE .!J/. cJ..3 

RECEIVED BY:_~-~.,....-------------------
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CHA!'1BERS OAKRIDGE LANDFILL 
SPECIAL WASTE MANIFEST 

.MA.i'iIFEST OR-9609015 
EXPIRES 11/23/96 

GENERATOR OF WASTE: CHARLESTON ENVI~ONMENTAL DE'l' 

ACCOUNT NUMBER: 490-208 

LOCATION OF WASTE: N CHARLESTON SC 

ADDRESS: 

803-743-2821 CON""TACT: "R!CX AL3ERS 

GENERATOR'S SIGNATURE:-------- DATE: -----
*** .. **"'** TO BE CO'MPETED.BY TRANSPORTER **.,.**0

""" 

TRANSPORTER OF WASTE: CHJ:NNERS 

DATE: /0 r l/- 9'6 TRU?E& LI 
DRIVER'S SIGNATURE: ___ {]_,,,,·~_.~...__.._... ___ · .,,..A _ _..;.,.__..,_e -----

"' 

•n••• TO BE COMPLETED EY CHAMBERS OAKRIDGE LANDFILL •n••• 

DISPOSAL SITE: CHA1"\1BERS OAKRIDGE LANDFILL DPW 130, 

DESCRIPTION OF WASTE: RES / CONCRETE DEBRIS 

TICKET NUMBER: / ~73 , TONNAGE 

RECEJVEDBY:9--~ ~ 
c2CJ.'-// 

s22:01 
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CHAMBERS OAKRIDGE LANDFILL 
SPECIAL WASTE :MANIFEST 

~1ANIFEST OR-9609015 
EXPIRES 11 /23/96 

GENERA TOR OF WASTE: CHARLES'l'ON ENVIRONMENTAL DE'l' 

ACCOlJNTNUMBER: 490-208 

LOCATION OF WASTE: N ·CHARLES!l'ON sc 

ADDRESS: 

PHON"'E: 803-743-2821 C01'rTACT: RICX ALBERS 

GENERATOR'S SIGNATu"RE: -------- DATE: -----

0 • 0 ••*** TO BE CO'MPETED BY TRANSPORTER *"'**-** 0 * 

TRANSPORTER OF WASTE: CHINNERS 

DATE: JO·~ cf_ 9'( TRUCKNUMBER: ____ 7 _____ _ 

DRIVER'S SIGNATURE: __ [J_ ... ____ ai_-=--._i--__ #--_· ------------

- . 
***"""*TO BE CO:MFLETED BY CHA.L\i!BERS O.AJ<RIDGE LANDFILL*'***** 

DISPOSAL SITE: CH.A.\113ERS OAKRIDGE LANI.:FILL DPW 130 '·. 

DESCRIPTION OF WASTE: RES / CONCRETE DEBRIS 

TICKET Nt..i'"MBER: ) J' J 9 ~ --------------
RECEIVED ;BY:_C_~___;;:;·~~ ..... (,('I'-----------------

' 
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Fuel Distribution System 
Interim Measures Completion Report AOC ~26 
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COMPLETION REPORT 

INTERIM/STABILIZATION MEASURE FOR 
AOC 626 (FUEL FARM) 

Prepared for: 

NAVAL BASE CHARLESTON 
CHARLESTON SC 

DEPARTMENT OF THE NA VY 
SOUTHERN DIVISION 
NAVAL FACILITIES ENGINEERING COMMAND 
CHARLESTON SC 

Prepared by: 

Supervisor of Shipbuilding, Conversi~n and Repair, 
USN, (SUPSHIP) Portsmouth Va., . 
Environmental Detachment Charleston, S.C. 
1899 North Hobson Ave. 
North Charleston, SC 29405-2106 

May 22, 1997 
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Mr. G. Randall Thompson 

DEPARTMENT OF THE NAVY 
SOUTHERN OMSION 

NAVIJ.. FACILITIES ENGINEERING COMMAND 

P.O. BOX 1ll0010 

2155 EAGLE DRIVE 

NORTH CHARLESTON. S.C. 294111·9010 

Director, Division of Hazardous and Infectious Waste Management 
Bureau of Solid And Hazardous Waste Management 
South Carolina Department of Health and Environmental Control 
2600 Bull Street 
Columbia SC 29201 

5090 
Code 1876 
23 May 1997 

Subj: INTERIM MEASURE COMPLETION REPORT FOR AREA OF CONCERN 626 

Dear Mr. Thompson: 

The enclosed interim measure report is submitted to fulfill the requirements of Permit Condition 
IV.D.6 for Permit Number SCO 170 022 560. 

If the Department has any comments please feel free to contact me at (803) 820-7481. 

Encl: 
( l) Interim Measure Completion Report 
Copy to: 
SCDHEC (Mr. Tapia, Mr. Bergstrand) 
EPA-Region.IV (Mr. Bassett) 
CSO Naval Base Charleston (LCDR Rose) 
CEERD (Mr. Dearhart) 
EA&H (Mr. Haverkost, Ms. Cutler) 

Sincerely, 

Remedial Project Manager 
Environmental Division 
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COMPLETION REPORT 

INTERIM/STABILIZATION MEASURE FOR 
AOC 626 (FUEL FARM) 

Prepared for: 

NAVAL BASE CHARLESTON 
CHARLESTON SC 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 
NAVAL FACILITIES ENGINEERING COMMAND 
CHARLESTON SC 

Prepared by: 

Supervisor of Shipbuilding, Conversion and Repair, 
USN, (SUPSHIP) Portsmouth Va., 
Environmental Detachment Charleston, S.C. 
1899 North Hobson Ave. 
North Charleston, SC 29405-2106 

May 22, 1997 
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• 1. INTRODUCTION 

1.1 INSTALLATION RESTORATION PROGRAM. The purpose of the Department of the 

Navy (DON) Installation Restoration (IR) Program is to identify, assess, characterize and clean up or 

control contamination from past hazardous waste disposal operations and haz.ardous material spills at 

Navy and Marine Corps activities. The Defense Environmental Restoration Program (DERP) is 

codified in the Superfund Amendments and Reauthorization Act (SARA) Section 211 (I 0 USC 270 I). 

The IR Program is a component ofDERP. 

1.1.1 Naval Base Charleston m. Program. At Naval Base Charleston, a Resource Conservation 

and Recovery Act (RCRA) Facility Assessment (RF A) was prepared which divided the Naval Base 

into zones and identified Solid Waste Management Units (SWMUs) and Areas of Concern (AOCs) 

within each zone. The RF A evaluated each SWMU and AOC and determined which sites required 

further investigation. Based on the RFA, a RCRAFacility Investigation (RFl) work plan has been or is 

• being prepared for each zone containing SWMUs and AOCs requiring further investigation. On 

completion of the RFI for each Zone, a RFI report will be prepared for that zone. The RFI reports will 

identify SWMUs and AOCs containing wastes requiring remediation. Eventually, Corrective Measures 

Studies (CMSs) will be prepared to detennine the best means of remediating each site. 

1.2 INTERIM MEASURES. Interim Measures (IM) performed as part of the IR Program are 

intended to eliminate sources of environmental contamination or limit the spread of environmental 

contaminants prior to the completion of the RFI CMSs. 

1.3 AOC 626. AOC 626 is the former Charleston Naval Supply Center Fuel Farm, located in 

Zone G at the comer of Hobson Avenue and Viaduct Road (see Map #1, Appendix A). It consists of 

four large fuel tanks, several smaller tanks, various pumping and piping systems, and waste oil and 

wastewater process~g plants. In September 1994, an unspecified amount of diesel fuel oil was 

released from the Fuel Distribution System (FDS) at the intersection of Hobson Avenue and Viaduct 

• Road. A leak in the abandoned 18" pipeline from the Chicora Tank Farm was determined to be the 

1-1 
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source. Approximately 40,000 gallons of water/oil mixture was reportedly recovered from the site. 

Five vertical PVC recovery wells were installed by the Charleston Naval Shipyard (CNSY) Public 

Works (PW) department in an attempt to recover additional free product. 

A pressure test conducted by contractors cleaning Naval Base pipelines on a separate 18" pipe resulted 

in an eruption of oil and water above land surface·in the abandoned 18"· pipe. Excavations-in this area 

revealed a 2" diameter hole in the pipe. 

1.4 AOC 626 INTERIM MEASURE. During the interval between the RFI and the completion 

of the CMS, it was decided by Southern Division Naval Facilities Engineering Command 

(SOUTHDIV) that an Th1 would be performed by Supervisor of Shipbuilding, Conversion and Repair 

(SUPSHIP), United States Navy (USN), Portsmouth Va Environmental Detachment Charleston 

(SPORTENVDETCHASN). The objective of this Th1 was to remove the petroleum saturated soil, a 

200' section of the 18" pipeline, and install a product recovery system as required. The scope of this 

Th1 is limited to the specific spill area along Viaduct Road and not intended to remediate the entire Fuel 

Farm. This Th1 is consistent with the ultimate cleanup of AOC 626 and is not intended to circumvent 

the public participation process inherent within environmental cleanup under RCRA authority . 

1-2 
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2. INTERIM MEASURE EXECUTION 

2.1 ACTIONS REQUIRED BY INTERIM MEASURE WORKPLAN. The saturated soil 

and the abandoned 18" fuel oil pipeline were removed to eliminate the source of contamination. A 

product recovery system was installed in an effort to recover additional free product. Required 

actions are listed below: 

• Excavation of approximately 450 cubic yards of petroleum saturated soil (see Map #2, Appendix A) 

from land surface to the top of the 18" pipeline, approximately 10' below land surface (BLS). 

• Removal of approximately 229 linear feet of 18" fuel oil pipeline from the south valve pit to the 

west fence line on Viaduct Road. An 18" aluminum expandable plug was installed at the valve pit 

end of the pipe removal. An 18" polvinyl chloride (PVC) vertical standoff with a cap was 

installed on the opposite end at the west fence line to support future cl~g of ~e pipeline . 

• Installation of a product recovery system that included 200' of horizontal perforated 12" PVC 

pipe and 5 vertical standoffs for product recovery (see Drawing #1, AppendixD). 

• Repair of the manhole to the sewer system by brick and mortar replacement. 

• Monthly pumping of the product recovery system not to exceed one year . 

2-1 
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2.2 OBSERVATIONSNOTED 

2.2.1 Asbestos Pipe Insulation. Pipe sections removed from the excavation site were encased in an 

asbestos type material. The material was sampled for asbestos and analyzed by the Naval Hospital 

Charleston Industrial Hygienist Department. It was determined that the first 33' of pipe was non 

asbestos while the remaining pipeline was encased in fiiable asbestos insulation. 

2.2.2 Soil Conditions. From land swface to approximately 1' BLS, the soil appeared to be fill dirt. 

From 1' BLS to the bottom of the 10' excavation, the soil was a silty clay mixture. Contamination was 

apparent at 5' BLS. The soil in this area was heavily stained with oil and had a strong petroleum odor. 

Free product was observed leaching from the sides of the open trench during excavation. 

2.2.3 Conditions of Pipe Line. Oil and water were discovered in the abandoned 18" pipeline. The 

contents of the pipeline were pumped into the portable tanks. Further excavation of the pipeline 

revealed numerous holes of various diameters along the length. Welded patches were identified on the 

second section of pipe removed. Actual pipeline depth was 1 O'. 

2.2.4 Unidentified Pipe Line. An additional 12" pipeline was encountered during the excavation 

that was not identified on the available site drawings. This pipeline was located approximately 2' below 

the existing 12" sludge line. A former Public Works employee identified the pipeline as an abandoned 

12" sludge line that connects to the sludge pits at SWMU 8. The pipeline posed no interference 

problems and was left in place. 

2.2.5 Underground Interferences Sheet piling and construction timbers were encountered below 

the surface for the majority of the excavation. Several of the sheets and timbers were removed to 

facilitate the installation of construction trench boxes and pipe removal . 

2-2 



• 

• 

• 

2.2 OBSERVATIONS NOTED 

2.2.1 Asbestos Pipe Insulation. Pipe sections removed from the excavation site were encased in an 

asbestos type material. The material was sampled for asbestos and analyzed by the Naval Hospital 

Charleston Industrial Hygienist Department. It was determined that the first 33' of pipe was non 

asbestos while the remaining pipeline was encased in fiiable asbestos insulation. 

2.2.2 Soil Conditions. From land surface to approximately I' BLS, the soil appeared to be fill dirt. 

From l' BLS to the bottom of the 10' excavation, the soil was a silty clay mixture. Contamination was 

apparent at 5' BLS. The soil in this area was heavily stained with oil and had a strong petroleum odor. 

Free product was observed leaching from the sides of the open trench during excavation. 

2.2.3 Conditions of Pipe Line. Oil and water were discovered in the abandoned 18" pipeline. The 

contents of the pipeline were pumped into the portable tanks. Further excavation of the pipeline 

revealed numerous holes of various diameters along the length. Welded patches were identified on the 

second section of pipe removed. Actual pipeline depth was IO'. 

2.2.4 Unidentified Pipe Line. An additional 12" pipeline was encountered during the excavation 

that was not identified on the available site drawings. This pipeline was located approximately 2' below 

the existing 12" sludge line. A fonner Public Works employee identified the pipeline as an abandoned 

12" sludge line that connects to the sludge pits at SWMU 8. The pipeline posed no interference 

problems and was left in place. 

'· 

2.2.5 Underground Interferences Sheet piling and construction timbers were encountered below 

the surface for the majority of the excavation. Several of the sheets and timbers were removed to 

facilitate the installation of construction trench boxes and pipe removal . 
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2.2.6 Groundwater. The above described interference may have restricted groundwater flow, 

making it difficult to determine the true groundwater level at the site. Approximately 10,430 gallons of 

oily water were pumped from the trench during the excavation. 

2.3 PLAN MODIFICATIONS AND JUSTIFICATION. The IM work plan specified removal 

of a 12" sludge line that was reportedly directly atop the 18" line. The excavation revealed. that the 

plan was in error and the 12" line was approximately 3' to the side of the 18" line and therefore not an 

interference for pipe removal. The DET was directed to leave the 12" line in place unless there were 

apparent signs of corrosion or leakage. Since neither was observed during the course of excavation, the 

sludge line was left in place. 

The total volume of excavated soil was considerably less than originally planned due to the 1 O' depth 

of the pipeline . 

2-3 



• 3. INTERIM l\1EASURE OUTCOME 

3.1 SITE CONDIDONS FOLLOWING COMPLETION OF WORK. Following completion 

of all site work on 3 February 1997, the DET had removed 450 cubic yards of petroleum contaminated 

soil, 229' of 18" pipeline, installed 200' of product recovery system, and repaired the sewer manhole. 

The site was graded to existing conditions and .seeded with grass. . .Site photographs· are -included in 

AppendixC. 

The DET will be responsible for the operation and maintenance of the prodU;ct recovery system. This 

will include the collection and proper disposal of the product, required preventive maintenance, and 

repairs to ensure optimum system operation. The system is expected to be operated bimonthly, unless 

product recovery indicates more or less pumping is required. 

The initial pumping operation was conducted on 11 March 1997 and yielded approximately 300 

• gallons of free product. 

'· 
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4. SAMPLING 

4.1 SAMPLING EVOLUTIONS AND RESULTS. Since the intent of this IM was to remove 

the source of contamination without specific cleanup criteria, screening and confinnatory samples were 

not taken. Investigative samples were taken from the bottom of the trench after pipe removal and 

tested in accordance with SCDHEC requirements for unlmown used oil .. Based on .these sample 

results, the contaminated soil was determined to be non-hazardous and will be bioremediated or 

disposed of accordingly. The soil is presently being stored in Bldg 1601. See Appendix B for sampling 

data and documentation. 

Asbestos sampling results of the pipeline insulation identified the material as fiiable Asbestos 

Containing Material (ACM) . 

'· 
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5. WASTE GENERATION 

5.1 HAZARDOUS/POTENTIALLY HAZARDOUS WASTE. Asbestos insulation was 

disposed of in accordance SCDHEC regulations. 

5.2 NON-HAZARDOUS WASTE. 

5.2.1 Non-Hazardous Excavated Soil. Approximately 450 cubic yards of non-hazardous 

excavated soil was transported to Bldg 160 I for storage. Bioremediation of the soil would allow for 

potential reuse and would be the preferred method of disposal. 

5.2.2 Pipeline. The pipeline was disposed of as construction debris after complete removal of 

asbestos . 

5-1 
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• Soil Sample Location 

GRAPHIC SCALE 

O' 100' 200' 

• 

SPORT0260-9 J 
6265000503 

SPORT0260-2 
6265000603 

SPORT0310-1 
62650009080 

SPORT0310-2. 
6265001 008 o-

SPORT0315~ 1 
6265001208 

SPORTENVDETCHASN 
1899 North Hobson Ave. 
North Charleston, SC 

29405-2106 

• 
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SITE/SAMPLE LOCATION PLAN 
FUEL FARM AT VIADUCT ROAD 
CHARLESTON NAVAL COMPLEX 

SI E DRAWN BY: DWG NO. REV 
T.GUNTER AOC626-001 

SCALE SHEET 1 
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APPENDIXB 

SAMPLING 

DOCUMENTATION 
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TABLE 1 

SAMPLE RESULTS OR DETECTION LIMITS GREATER THAN RESIDENTIAL RBC .. --·-·- ·- -
.. ·--· --f--·-···--·-------·---·----- ----·-------·----·-- ~--· ·-· 
--· >--· 

SPORT0260-1 SPORT0260-2 SPORT0310-1 SPORT0310-2 SPORT0315-1 
PARAMETER NBCG626S000503 NBCG626S000603 NBCG626S000908 NBCG626S001008 NBCG626S001208 ·--· -----·--

mg/kg mg/kg ___ mg/~[ ____ _______ !ng/kg. mg/kg 
Benzo(a)anthracene DL 6·.660 DL 6.660-· -----·--.. 3.57 -----

Benzo(a)pyrene DL 6.660 DL 6.660 DL 0.164 DL 0.165 2.86 
Benzo(a)fluoranthene DL 6.660 DL 6.660 3.67 
Dibenze(a,h)anthracene DL 6.660 DL 6.660 DL 0.164 DL 0.165 DL 6.662 
lndeno(1,2,3-c,d)pyrene DL 6.660 DL 6.660 1.54 
TPH 8260 7520 150 120 30 ---·---------· 

--·---

United States Environmental Protection Agency Region Ill Risk Based Concentration Table Criteria: ---- -
--·--------· ·---·-------- ----- ----·-.... !°!}fJlk9 ____ ,,_ -·-·· -· .. ---··--··· -·---- .. _.,, ____ ...... 

- ····-··--·-·-------·· ................ -.,,, ___ ,, _____ 
Benzo(a)anthracene 0.88 
Benzo(a)pyrene 0.088 
Benzo(a)fluoranthene 0.88 ----- -
Dlbenze(a,h)anthracem 0.088 ·-
lndeno(1,2,3-c,d)ovrem 0.88 

/ 
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GENERAL ENGINEERING LABORATORIES 
Jfeeri11C! rnciay ·s 11eeds 11·irl1 a l"isio11 for w111orm11: 

Client: 

Contact: 
Project Description: 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Dew:hmeru-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Port.smouth Deta.ehment 

cc: NPWC00196 Report Date: December 16. 1996 

Parameter 

Volatile Organics 
BTEX -4 items 

Sample ID 
LabID 
Mattix 
Dare Collected 
Date Received 
Priority 
Collector 

Qual.lfler Result 

Benzene U 0.00 
Ethylbenzene U 0.00 
Toluene U 0.00 
Xylenes (TOT AL) U 0.00 
Naph.thalene U 0.00 

Extractable Organics 

Polynuclear Aromalic Hydrocarbt;ms - 16 items 
Acenaphthene U 0.00 
Acenaphthylenc U 0.00 
Anthracenc U 0.00 
Benzo(a)anthracene U 0.00 
Benzo(a)pyrcne U 0.00 
Benzo(b)fluoranthenc U 0.00 
Benzo(ghi)pciylene U 0.00 
Benzo(k)fluoranthene U 0.00 
Chrysenc u 0.00 
Dibenzo(a.ll)anthracenc u 0.00 
Fluoranthene u 0.00 
Fluorene u 6660 
Indeno( 1,2,3-c.d)pyrene u 0.00 
Naph.thalene u 0.00 
Phenanthrene J 12800 
Pyrcne U-· 0.00 

Metals Analysis 
Mercury 0.223 

: SPORT0260-l 
: 96120')4-0l 
: Soil 
: 12/041')6 
: 12/041')6 
: Routine 
: Client 

l>L 

10000 
10000 
10000 
10000 
10000 

6660 
6660 
6660 
6660 
6660 
6660 

6660 
6660 
6660 
6660 
6660 
6660 
6660 
6660 
6660 
6660 

0.00241 

RL Units 

20000 ug/kg 
20000 ug/kg 

20000 ug/kg 
20000 ug/kg 
20000 ug/kg 

13300 ug/kg 
13300 ug/kg 
13300 ug/kg 
13300 ug/kg 
13300 ug/kg 
13300 ug/kg 

13300 ug/kg 
13300 ug/kg 
13300 ug/kg 
13300 uglkg 
13300 ug/kg 
13300 ug/kg 
13300 ug/kg 
13300 ug/kg 
13300 ug/kg 
13300 ug/kg 

STATE 
FL 
NC 
SC 
TN 

GEL 
E871S6/87294 
233 
10120 
02934 

EPI 
F.t.1"12Nl· 

10582 
02934 

Page 1 of3 

DF Analyst Date Time Batch M 

10000 JGS2 12/06/96 1156 94538 1 
10000 

10000 
10000 
10000 

40. BOO 12/lll'J6 2033 94528 2 
40. 
40. 
40. 
40. 
40. 

40. 
40. .... 

40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 

• Silver u 36.1 
Arsenic 5580 

0.200 mg/kg 
42A 1000 ug/kg 
276 1000 ug/kg 

LO RMI 12/11/')6 1303 94693 !'' 
2.0 NRM 12/1ll'J6 1640 94627 
2.0 

PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 1111~1 ~~1111111m1 m1111111 m111111111111111111111111 
(803) 556-8171 •Fax (803) 766-1178 *9612()1)4-01 * 

0 Primed on rcc~·cl~d p~pcr. 
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GENERAL ENGINEERING LABORATORIES 
. \/eerinf!. roclay :1· m•eds irirli a 1·isio11 mr rcmwrrrm: 

Client: 

Corua,ct: 
Project Description: 

cc: NPWC00196 

Supervisor of Ship Building & Conversion 
SUPSHIP-Pon.smouth Detaelunent-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmouth Detaelunent 

Rc:pon Date: December 16, 1996 

Sample ID : SPORT0260-l 

Parameter 

Barium 
Cadmium 
Chromiwn 
Lead 
Selenium 

General Chemistry 

Qualifier 

u 

I 

Total Rec. Petro. Hydrocarbons 

Result 

23700 
14.6 

15400 
35000 

231 

8260 

fhe following prep procedures were performed: 
GCIMS Base/Neuira.l Compounds 
Mercury 
TRACE 

Comments: 

DL 

24.7 
20.9 
62.l 
136 

228 

10.0 

A dilution was required for Volatile Organics due to a high concentration of 
hydrocarbons. A dilution was required for Extractable Organics due w matrix 
interference. 

As a result. the detection limits are elevated. 

RL Units 

1000 ug/kg 
500 ug/kg· 

1000 ug/kg 
500 ug/kg 
500 ug/kg 

50.0 nig/kg 

Surrogate Recovery Test Percent% Acceptable Limits 

2-Fluorobiphenyl 
Nitrobenzene-d5 
p-Terphenyl-dl4 

Bromofluorobenzene 
Dibromofluoromethane 
To1uene-d8 
Bromot1uorobenzene 
Dibromofluoromethane 
Toluene-dB 

M610 
M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

o.oo• 
o.oo• 
o.oo• 
87.0 

86.1 
85.1 
87.0 
86.l 
85.1 

(30.0 - ll5.) 
(23.0 - 120.) 
(37.3 - 128.) 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4-163.) 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4 - 163.) 

DF 

2.0 
2.0 
2.0 
20 

2.0 

1.0 

•• 
PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 
ft t,J Prinr.:d on n:c~ckd paper. 

Laboralory Certlllcallolll 

STATE GEL EPI 
FL E87JS611172Sl4 E81412/8i 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 2of3 

Analyst Date Time Batch M 

NRM 12/llf.}6 1640 94627 3 

SLR 12/05f.}6 1030 94537 <1 

MS 12/09f.J6 1200 94528 5 
CRB 12/lOf.}6 1340 94693 6 
CRB 12/09f.J6 1830 94627 7 

*9612094-01* 



GENERAL ENGINEERING LABORATORIES 
.Weetinl! toda~"s needs 11·ith a l'i.fimr tor rm1wrro11: • 

LaboraJory Certlflcallom 

• 

• 

Client: 

Contact: 
Project Description: 

cc: NPWCOOI96 

Supervisor of Ship Building & Conversion 

SUPSHIP-Ponsmouth Detachment-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: December 16, 1996 

Sample ID : SPORT0260-l 

M=Method 

Ml 
M2 
M3 
M4 
MS 
M6 
M7 

Notes: 

11ie qualifiers in this repon are defmed as follows: 

Method-Description 

EPA8260 

EPA8270 
EPA6010A 
EPA9071 
EPA3550 

EPA 7471 
EPA3050 

ND indicates that the analyte was not detected at a concentta.tion great.er than the detection limiL 

STATE GEL 
FL E87156/87294 
NC 233 
SC 101211 
lN 02934 

J indicates presence of analyre at a concenttation less than the reporting limit (RL) and greater than the detection limit (DL). 

U indicates that the analyce was not detecced at a concentration greater than the derection lliniL 
* indicates that a quality comrol analyre recovery is oucside of specified acceptance criteria. 

This data repon has been prepared. and reviewed 

in accordance with General Engineering Laboratories 
scandard operating procedures. Please direct · 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

Reviewed By 

•• 
PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 •Fax (803) 766-1178 

0 Primed on recycled paper. 

·*9612094-01* 

EPI 
E87472J 

10582 
02934 

Page 3 of3 



GENERAL ENGINEERING LABORATORIES 
.\ltttillf! toda_,. '.f 11~~ds 1rith a 1·isi011 1(1r tm11orn"': 

Ccmaicc: 
Project Desc:ripcioa: 

SllplrVisar of Sbip BuiJdins A Convmion 
SUPSHIP-Ponauaudt J>eceehmr.&w. 
1899 Nonb Homan Ave. 
Narlb a.ate-. Saudl Carolina 29405-2106 
Mr.Bill Him 
SUPSIUP-Ponlmourh Dewlnnea1 

cc: NPWC00196 Ripon Dare: Dec.nber 16. 1996 

Panmerer 

VolaUJe Ol"pllic:s 
BTEX-4 itau 
ltllZClle 
Edaylbenuae 
Tolume 
Xylena (l'OT AL) 
Napbm•lene 

Edndable OrpU:s 

StmpJelD 
LablD 
Mtlrix 
0.. Col1ec:red 
Dale Received 
Priority 
CoUeecor 

u 
u 
u 
u 
J 

0.00 
0.00 
0.00 
0.00 

17600 

PolytlllC/ur ArDmlllit: Hydrocarbons - J 6 items 
Ac:enaph&b.ene J 7860 
Aceaaptuhylene u 0.00 
Anlbnc:ene u 0.00 
Beam(a)andnc:eae U 0.00 
Bmzo(a)pyrene U 0.00 
Bmro<b)fluarazubene U 0.00 
Benm(gbi)perylene u 0.00 
Bema(k)tluorcuhene U 0.00 
CbryseM u 0.00 
Dibemo(a,h)anrhncenc u 0.00 
Flucnndtme I 1860 
Fluorene J 8190 
lndeno(l.2.3-c:.d)pyrene u 0.00 
Niphrhalene J 9190 
PNmarubrcne 20600 
Pyrene u 0.00 

Metals Analysis 
.Men::ury 

:-0-- ~ilver_ 
I : .rsemc 

I 
J 

0.o784 
47.8 
4870 

: SP0llT0260-l 
: 9612094-02 
: Soil 
: 12J041CJ6 
: 12/()411)6 

: Romine 
:C6mt 

DL 

10000 
10000 
10000 
10000 
10000 

6660 
6660 
6660 
6660 
6660 
6660 
6660 
6660 
6660 
6660 
6660 
6660 
6660 
.6660 
6660 
6660 

0.00241 
42.J) 

273 

RL Uahl 

20000 uglka 
20000 ~ 
20000 u,,q 
20000 qq 
20000 uslk& 

13300 uglkg 
13300 uglkg 

13300 ugJka 
13300 Ilg/kg 
13300 ugltg 
13300 uglkg 
13300 uglkg 

13300 ugltg 
13300 uglkg 
13300 uglkg 
13300 uglkg 

13300 uglkg 

13300 uglkg 
13300 ug/kg 

13300 uglkg 

13300 uglkg 

0.200 mg/kg 
990 ug/kg 

990 uglkg 

...........,CeM 
STAB GEL EPl 
FL lil'7U6m2M 1!11472117,. 
NC 233 
SC 1012D lCl512 
TN 029'4 OZ9J4 

Page lof3 

Dll' Aa.u,.& Date Time Batcb M 

10000 JOS2 12.4l6196 1232 94538 l 

10000 
10000 
10000 
10000 

40. BOO 12/11J96 2105 94521 2 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 
40. 

lJl RMI 12/1196 130S 94693 N 
2.0 NRM 12/11196 1645 94627 : 
2J) 

PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 1111111111111 
(803) SS6-8171 •Fax (803) 766-1178 *9612()1)4-02* 

ft \,J Pnnr~ on recycled paper. 



• 

• 

• 

GENERAL ENGINEERING LABORATORIBS 
.\/eerinf! roday·s need.~ ll"irh a i·isim1 rnr mmarnm: 

Client: 

Contact: 
Project Description: 

cc: NPWC00196 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Deiachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina. 29405-2106 
Mr. Bill Hiers 

SUPSHIP-Portsmouth Detachment 

Report Date: December 16, 1996 

Sample ID : SPORT0260-2 

Parameter 

Barium 
Cadmiwn 

Chromium 
Lead 
Selenium 

General Chemistry 

Qualifier 

J 

u 

Total Rec. Petta. Hydrocarbons 

Result 

17800 
38.7 

15300 
48800 

168 

7520 

The following prep procedures were performed: 
GC/MS Base/Neutral Compounds 
Mercury 
TRACE 

Comments: 

DL 

24.S 
20.7 
61.S 
135 
226 

10.0 

A dilution was required for Volatile Organics due IO a high concenttation of 
hydrocarbons. A dilution was required for Ex.cractable Organics due to matrix 
interference. 

As a result, the detection limirs are elevated. 

RL Units 

990 ug/kg 
495 ug/kg 

990 ug/kg 
495 ug/kg 
495 ug/kg 

50.0 mg/kg 

Surrogate Recovery Test Percent% Acceptable Limits 

2-Auorobiphcnyl 
Nitrobcnzene-dS 
p-Tcrphenyl-dl4 
Bromofluorobenzcne 
Dibromofluoromethane 
Toluene.d8 

Bromofluorobenz.ene 
Dibromofluoromethanc 
Toluene-dB 

M610 
M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 

'NAP-8260 
NAP-8260 

o.oo• 
0.1)0* 

o.oo• 
96.4 
93.7 
93.2 
96.4 
93.7 
93.2 

(30.0 -115.) 
(23.0 - 120.) 
(313 -128.) 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4- 163.) 
(59.7 - 159.) 
(74.0 - 128.) 
(53.4 - 163.) 

DF 

2.0 
2.0 

2.0 
2.0 
2.0 

1.0 

PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 •Fax (803) 766-1178 

· 0 Prinred on recycled paper. 

Laboralory Ccr1Ulc:allom 

STATE GEL EPI 
FL E871S6JS7294 ES747:Z. 
NC 233 
SC 10120 10582 
'IN 02934 02934 

Page 2of3 

Analyst Date Time Batch M 

NRM 12/11/96 1645 94627 3 

SLR 12/05/96 1030 94537 

MS 12/09/96 1200 94528 5 
CRB 12/10/96 1340 94693 6 
CRB 12/09/96 1830 94627 7 

*9612094-02* 



• 

• 

Client: 

Con.tact: 
Project Description: 

cc: NPWC00196 

GENERAL ENGINEERING LABORATORIES 
.\.Jeeti11e toda~· ·s needs 1ritlz a 1·isir111 ,,,,. romornm: 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 Nonh Hobson Ave. 
North Charleston. Soui:h Carolina 29405-2106 

Mr. Bill Hiers 
SUPSHIP-Ponsmoui:h Detachment 

Repon Date: December 16, 1996 

Sample ID : SPORT0260-2 

M=Metbod 

Ml 
M2 
M3 
M4 
MS 
M6 
M7 

Notes: 

The qualifiers in this repon are def'med as follows: 

Method-Description 

EPA8260 
EPA8270 
EPA6010A 

EPA9071 
EPA3550 
EPA 7471 
EPA3050 

ND indicates th.at i:he analyte was not detected at a concentration greater than the detection limiL 

Laboratory Certifications 

STATE GEL EPI 
FL E871S6/87294 E8747Z 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 3 of3 

J indicates presence of analyte at a concentration less than i:he reponing limit (RL) and greater lhan the deteetion limit (DL). 
U indicates that lhe analyte was not detected at a concenttation greater than the detection limit. 

• indicates lhat a quality comrol analyce recovery is outside of specified acceptance criteria. 

This data repon has been prepared. and reviewed. 
in accordance wilh General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

Revie ed By · / 

• PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 •Fax. (803) 766-1178 •9612094-02• 

0 Printed on recycled p~p.:r. 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
.\1eerinf! roday 's needs n·irh a l'isio11 ior rc111wrm11: 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmoudl. Detachment-Env. 
1899 North Hobson Ave. 
North Charlesron. South Carolina 29405-2106 
Mr. Bill Hiers 

Project Description: SUPSHIP-Ponsmouth. Detachment 

cc: NPWC00196 

Sample ID 
LabID 
Mattix 
Date Collected 
Date Received 
Priority 
Collector 

Report Date: December 16, 1996 

: SPORT0260-3 
: 9612094-03 
:GrowuiH20 
: 12/04/1)6 
: 12/04/1)6 
: Routine 
: Client 

Laboratory Certlflc:a1loDI 

STATE GEL EPI 
FL E871S6/87294 EJ.7.fl'lft7 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 1 of2 

Parameter Qualifier Result DL RL Unll<i DF Analyst Date Time Batch M 

• 
Volatile Organics 
BTEX - 4 ilems 
lcnzene 
Elhylbenzene 
Toluene 
Xylenes (fOT AL) 
Naphthalene 

Surrogate Recovery 

Bromofiuorobenzene 
Dibromofluoromelhane 
Toluene-dB 
Bromofiuorobenzene 
Dibromofluorome!hane 
Toluene-dB 

M=Method 

Ml 

• 

u 
u 
u 
u 
u 

Test 

0.00 
0.00 
0.00 
0.00 
0.00 

BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

Percent% 

108. 
107. 
105. 
108. 
107. 
105. 

1.00 
1.00 
1.00 
1.00 
1.00 

Method-Description 

EPA8260 

2.00 ug/l 
2.00 ug/l 
2.00 ug/l 
4.00 ug/l 
2.00 ug/l 

Acceptable Llm.ll<i 

(80.0. 128.) 
(67.7. 135.) 
(76.8 • 122.) 

(80.0 - 128.) 
(67.7 - 135.) 
(76.8 • 122.) 

1.0 
1.0 
1.0 
1.0 
,1.0 

PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 •Fax (803) 766-1178 
ft . f;.4) Pnntcd on recycled paper. 

RMB 12/10/1)6 2235 94743 1 

111m1 ~~1~m1m1 m1111111m1111111111~111111~ 111 
•9612094-03• 



• 

• 

Client: 

Contact: 
Project Description: 

cc: NPWC00196 

GENERAL ENGINEERING LABORATORIES 
Jleeti11q mda~· 's needs wirlz a 1·isic111 ;<ir 10111orm11: 

Supervisor of Ship Building &. Conversion 

SUPSlilP-Ponsmouth Detachment-Env. 
1899 Nonh Hobson Ave. 
North Charleston. Soulh Carolina 29405-2106 
Mr. Bill Hiers 
SUPSlilP-Ponsmouth Detachment 

Rcpon Date: December 16, 1996 

Sample ID : SPORT0260-3 

M=Method Method-Description 

Notes: 
The qualifiers in this report are defined as follows: 
ND indicates that lhe analyte was not detected at a concentration greater than the detection limit. 

Laboratory Ca1lfk:allons 

STATE GEL EPI 
FL E871SM7294 E87472n. 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 2of2 

I indicates presence of analyte at a concentration less than lhe reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concenttation greau:r than the detection limiL 
* indicates that a quality control analyte recovery is outside of specified acceprance criteria. 

'bis data repon has been prepared and reviewed 
in accordance wilh General Engineering Laboratories 
standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

Rcvicwcli By 

•• 
PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 •Fax (803) 766-1178 

0 Print~a on ll'Cycloed paper. 



GENERAL ENGINEERING LABORATORIES 
.\frctimt wda_, .. s 11cfth u·ith a i·i.ti1n1 tnr tn111om111: 

Supemlar of Sbip Buildiag A Cmwmiaa 
SUPSHIP·Portaouda D-anbawn-EnT. 
1899 Nonll lloblma Ave. 
NardaCb ....... Somll CaraliDa294m-2106 
Mr.BDlllim 
SUPSHIP-PotlliiliOUda Dmc:tmwv 

cc: NPWC00196 

Parameter 

Volad.le Orpaia 
lfrEX -4 ilUU 

·r,~ 
Toluene 
Xy\enls (TOT AL) 
Nlpblhalene 

Extractable Orpnk:s 

Sampl&ID 
LabID 
Mllrix 
D11aCollected 
Dara Received 
Priority 
Collecl« 

Qualltler 

u 
u 
u 

u 

0.00 
0.00 
0.00 
30.2 
0.00 

PolynMclulr Aromaric Hydrocorbon.r. 16 iut1u 
Ac:enapluhene u 0.00 
Acenaphrhylene u 0.00 
Andncene u 0.00 
Benm{a)alUbncene U 0.00 
Bmzo(a)pyre:ne U 4.20 
Bmzo(b)fluorambene U 6.20 
Benzo(gbi)peryle:ne u 0.00 
Benzo<k)fluorambme U 0.00 
Cbryaene u 0.00 
Dibenzo(aJi)anrhncene u 0.00 
Fluarambene u 34.0 
Fluorene J 52;0 
Jndeno(l.2.3-c..d)pyrene u 9.10 
Napluhalene U 0.00 
Phenmrhrene 102 
Pyrene u ~.o 

Mmls Analysis 
Men:my 

_
1 

__ 1iilver_ 

\ · rseruc 

J 
J 

0.0290 
0.751 

14.3 

: SPORT0293-1 
: 970120IM>l 
:OmundHlO 
:Ol/13N7 
: 01/13/97 
: Routine 
:Client 

DL 

10.0 
10.0 
10.0 
10.0 
10.0 

50.0 
so.o 
50.0 
so.o 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
50.0 
so.o 
50.0 
so.o 
so.o 

0.0148 
0.424 

1.76 

RL Uaba 

20.0 ugll 
20.o ug/l 
20.0 ug/l 
20.0 ug/l 
20.0 ug/l 

100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 
100 ugll 
100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 
100 ugll 
100 ug/l 
100 ug/l 
100 ug/l 
100 ug/l 

0.500 ug/l 
10.0 ug/l 
10.0 ug/l 

~~ 

stA'l'2 OEL EPI 
FL El1U6ll'1294 E.1'14121174 
NC m 
SC 10120 10Sl2 
TN 02934 02934 

P.,e 1 of3 

Dll' Aua,st Dae T1- BGda M 

10. SHJ 01/20/911341 96539 l 
10. 
10. 
10. 
10. 

10. RLC Oll21N7 12'4 96243 2 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

1.0 llMJ 01116117 1545 ·• 96302 N 
l.0 NR.M 01/16N7 1811 96217 ; 
1.0 

PO Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 1111111111111 
(803) 556-8171 •Fax (803) 766-1178 

ft "4) Pnn1cd on recycled p:irer. 
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• 

• 

GENERAL ENGINEERING LABORATORIES 
.\leetillf! today ·s 1weds 1rirh a 1·isicm mr mmorrm1: 

Client: 

Contact: 
Project Description: 

cc: NPWC00196 

Supervisor of Ship Building & Conversion 
SUPS HIP-Portsmouth Detacluru:nt-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Repon Date: Janwuy 22. 1997 

Sample ID : SPORT0293-1 

Paramecer 

Barium 
Cadmiwn 
Chromium 
Lead 
Selenium 

General Chemistry 

Qualifier 

I 
J 

J 

Total Rec. Petro. Hydrocarbons 

Result 

154 
0.315 

6.05 
18.B 
3.12 

22.S 

The following prep procedures were performed: 
GC/MS Base/Neutral Compounds 
Mercury 
TRACE 

DL 

0.247 
0.209 
0.621 

1.36 
2.28 

2.00 

RL Units 

10.0 ugll 
5.00 ugll 
10.0 ug/l 
5.00 ug/l 
5.00 ugll 

2.00 mg/l 

Surrogate Recovery Test Percent% Acceptable Limits 

2-Fluorobiphenyl 
Nitrobenzene-dS 
p-Terphenyl-d14 
Bromofluorobenzene 
Dibromofluoromethane 
Toluene-dB 
Bromotluorobenzene 
Dibromofluoromethane 
Toluene-dB 

M:Method 

Ml 
M2 
M3 
M4 

M610 
M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

62.0 
72.0 
38.0 
1SA 
B2.2 
77.1 
75.4 
B2.2 
77.1 

Method-Description 

(43.0 - lOB.) 
(35.0 - 111.) 
(33.0 - 125.) 
(73.8 - 128.) 
(63.9 - 139.) 
(17.1 - 121.) 
(73.8 - 128.) 
(63.9 - 139.) 
(77.1 - 121.) 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

.)MS 

EPA8260 
EPA8270 
EPA6010A 
EPA9070A 
EPA3510 

PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 
ft t,4) Pnnt~J on recycl~d p~per. 

Laboralory CutUlc:atiOlll 

STATE GEL EPI 
FL E87JS6/87294 E8747:Z, 
NC 233 
SC 10120 10582 
1N 02934 02934 

Page 2 of3 

Analyst Date Time Batch M 

NRM 01/16/97 1821 962B7 3 

SLR 01/16/97 1100 96358 . 

OWL 01/15/97 1600 96243 5 
RMI 01/15/97 1700 96302 6 
FGD 01/15/97 1530 962B7 7 

*9701200-01 * 



• 
Client: 

Contact: 
Project Description: 

cc: NPWC00196 

GENERAL ENGINEERING LABORATORIES 
Jleerin!! rotia.1· ·s needs 11'irlr a 1·1.l'im1 for wnwrrcm: 

Supervisor of Ship Building & Conversion 
SUPSmP-Portsmouth Detaclunent-Env. 

1899 Nonh Hobson Ave. 

North Charleston. South Carolina 29405-2106 

Mr. Bill Hiers 
SUPSHIP-Portsmouth Detaclunent 

Repon Date: January 22. 1997 

Sample ID : SPORT0293-1 

M:Method 

M6 
M7 

Notes: 

The qualifiers in this repon are defmed. as follows: 

Method-Description 

EPA7470 
EPA3005 

ND indicate.S that rhe analyte was not detected at a concentration greater than the detection limiL 

Laboratory Certlflcatlom 

STATE GEL EPI 
FL E87156/S7294 FJ!747'2187· 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 3 of3 

I indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 

• 

l indicates that the a.'llllyce was not detected at a concentration greater than the detection limit. 
# indicates that a quality control analyce recovery is outside of specified accepr.aru:e criteria. 

This data report has been prepared and reviewed. 
in accordance with General Engineering Laborarories 
standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386 • 

• PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 •Fax (803) 766-1178 

0 Prinied on r~<·yded papc:r. 

•9101200-01• 



cc: NPWC00196 

r ..... ter 

Volallle Orpaics 
lfTEX .4 Uau 

'0 geazme 
Edaylbenzme 
Toluene 
xy1enes aar AL> 
Napbrh.alene 

SUl'nllate Recovery 

Bmmotluorobenzae 
Dibmmothaoromedime 
Toluene4 
Bromotluorobemene 
Dibnmiofluaromerh.ane 
Toluene4 

Ma Method 

Ml 

,r·· 

GENERAL ENGINEERING LABORATORIES 

Supmrvilar of Ship Builcbg 8' CoaveaiGn 
SUPSIDP-Pocamoadl °""chm-'-&w. 
1899 Nonb ...._Ave. 
Naida t"lmlNlm. Saalh Cll'Cltiaa 29405-2106 
Mr.BmHim 
SUPSHIP-Poi ........ DMw 1aem 

samp1em 
LabID 
Mllrix 
Dale Collecred 
Dare Received 
Priority 
CoDecror 

llepari Dare: llllllll)' 22. 1997 

: SPORT0293-2 
: 9701200-02 
:0saaadff20 
:Ol/13H7 
: 01/13}J7 
: Routiae 
: CJilml 

DL 

u 
u 
u 
u 
u 

0.00 10.0 
0.00 10.0 
0.00 10.0 
0.00 10.0 
0.00 10.D 

Tait 

BTEX-8260 
B11!X~ 

BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

12.7 
89.9 
12.3 
82.7 
89.9 
82.3 

EPA8260 

RL Uabs 

20.D ua/1 
20.D ug/l 
20.D uall 
20.D ug/l 
·20.D ug/l 

(73.1-121.) 
(63.9-139.) 
(77.1 • 121.) 
(73.1 - 128.) 
(63.9-139.) 
(77.1 - 121.) 

STATE 
FL 
NC 
SC 
TN 

r 
EPI 
117'72/r. 

Page 1 of2 

DF Au&yst Date T'- B.acb M 

10. SIU Olf1JJ/97 1412 96539 L 

10. 
10. 
10. 
10. 

PO Box 30712 • Charleston.. SC 29417 • 2040 Savage Road • 29407 1111111111111 
(803) 556-8171 •Fax (803) 766-1178 

ft ".J Pnnl<d on ~'Clcd paper. 



Client: 

Contact: 
Project Description: 

cc: NPWC00196 

GENERAL ENGINEERING LABORATORIES 
Jfeetill<! wday·s needs 1rirh a risim1 ri>r umwrm11: 

Supe.rvisor of Ship Building & Conversion 

SUPSlilP-Portsmouth. Detaebment-Env. 

1899 North Hobson Ave. 

Nonh Charleston. South. Carolina 29405-2106 

Mr. Bill Hiers 
SUPSHIP-Portsmouth. Detachment 

Report Date: January 22. 1997 

Sample ID : SPORT0293-2 

M:Method Method-Description 

Notes: 

The qualifiers in this repon are defuted as follows: 

ND indicateS that th.e analyte was not detected at a concentration greater th.an th.e detection limit. 

Labora1ory Certlflcatlona 

STATE GEL EPI 
FL £87156/87294 E87~'l%14 
NC 233 
SC 10120 .10582 
TN 02934 02934 

Page 2of2 

I indicates presence of analyte at a concenttation less th.an th.e reporting limit (RL) and greater than th.e detection limit (DL). 

U indicates that th.e analyte was not detected at a concentration greater th.an th.e detection limit. 

• 

• indicates th.at a qua_uty control analyte recovery is outside of specified acc:cptance criteria. 

tllis data repon has been prepared and reviewed 
in llCCOrciance wii:h General Engineering Laborar.ories 
standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

•• 
PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 •Fax (803) 766-1178 

0 Print~d on rcc~·cled paper. 

' 



GENERAL ENGINEERING LABORATORIES 
M~~tinrt today's n~eds ll'ith a \'ision fer romornm·. ~c.......... 

STA'l'B GEL 1!Pl 
PL l!l7U6ll'12M El7472117• 
NC m 
SC 10l2D 105&2 
TN 02934 QZ!l:M 

C1ieat: SupllYilar of Sbip BuiJding &: CcmYmim 
SUPSIUP-Ponimuudt Dftoh....,rJinv. 
1199 Naida Hoblan A•e. 
Nadb a.m.... Soada Cmoliaa29405-2106 

CClllCICC Mr.BiDHm 
Project Oescripdan: SUPSHIP-PmlllllDlllb J)etr....,_ 

cc: NPWC00196 llepalt 0.: I-.y 29. 1997 Page 1 of3 

Samplem : SPOllT0310-1 
Labm :9701~1 
Mlllix : Soil 
DUI CollllCfed : 01117197 
DUI lleceiYed :01/17197 
Priorily : ltaaline 
Colleclar :Qi.a 

hnme1.er QadRer a-It DL RL u• DP Au1r1t Date Ta.. BallCb M 

VolldlleOrpaica ·r\ 1111IX-4-- u 100 :zoo uglta 100 JA.C Ollrtl'J1 1952 96984 1 .. · --- 0.00 
~ u 72.0 100 :zoo uglta 100 
Talame u 0.00 100 200 uglta 100 
Xyleaa (TOT AL) 405 100 200 ugfq 100 
Ntph«h•lene 1300 100 200 ugfq 100 

Emw:labie Orpaics 
P~ Aroniaric Hydrocarbons - 16 ilen.r 
Acelllphlbene u 0.00 164 330 uglta 1.0 RLC 0112VJ7 2023 96613 2 
Aoemphlhylene u 0.00 164 330 ugfq i.o 
Andmcene I 210 164 330 agfq i.o 
Bemo(a)lmbnc:ene u 91.8 164 330 ugfq 1.0 
Bmzo(a)pyrem u 36.1 164 330 ugfq i.o 
Bmm(b)fluomubme u 62.3 164 330 ...- i.o 
Bmzo{gbi)perylene u 0.00 164 330 ugfq 1.0 
Bmzo(t)fluomubme u 0.00 164 330 ugfq 1.0 
Cbryseae u 111 164 330 ugfq 1.0 
Dibem.a(a,h)ambncme u 0.00 164 330 ugfq 1.0 
Fluaramhene J 311 164 330 ugfq 1.0 
Fluarene u 0.00 164 330 ugfq i.o 
Indeno(l.2.3-c.,d)pyzene u 36.1 164 330 ugfq 1.0 
Nlphlba.lene 1060 164 330 ugfq 1.0 
Pbemmhrcne 1010 164 330 ugfq 1.0 
Pyrme J· 187 164 330 ugfq i.o 

Metals Analysis 

1.0 RMI 01123197 124.i· 96504 N Men:ury J 0.0789 OJJ0246 0.200 ~ 
.,,l~ u -12.3 40.0 944 agfq 20 NllM ounm 1111 96654 3 

6030 260 944 agfq 2.0 

PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road• 29407 1111111111111 
(803) SS6-8 I 71 • Fax (803) 766-ll 78 .gro1340-01 • 

0 Primed on recycled paper. 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs 1~•i1h a \•ision for tomorrow. 

Client: 

Contact: 
Project Description: 

cc: NPWC00196 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hien; 
SUPSHIP-Portsmouth Detachment 

Repon Date: January 29. 1997 

Sample ID : SPORT0310-l 

Parameter 

Bariwn 
Cadmium 
Chromiwn 
Lead 
Selenium 

General Chemistry 

Qualifier 

J 

J 

Total Rec. Petro. Hydrocarbons 

Result 

22200 
19.9 

15900 
18000 

464 

ISO 

• "'e following prep procedures were performed: 
GCJMS Base/Neutral Compounds 
Mercuzy 
TRACE 

Comments: 
A dilution was required for Volatile Organics due to mattix interfcrcncc. 
As a result, the deiecti.on limiis arc elevated. 

DL 

23.3 
19.7 
58.6 
129 
215 

10.0 

RL Units 

944 ug/.k:g 
472 ug/kg 
944 ug/kg 
472 ug/.k:g 
472 ug/.k:g 

SO.O mg/kg 

Surrogate Recovery Test Percent% Acceptable Limits 

2-Fluorobiphenyl M610 Sl.8 (30.0- HS.) 
N"llIObenzenc-dS M610 61.2 (23.0 - 120.) 
p-Tcrph.enyl-d14 M610 38.0 (37.3 - 128.) 
Bromofluorobenzcnc BTEX-8260 95.4 (53.S - 154.) 
Di.bromofluoromcthane BTEX-8260 73.1 (63.4 - 136.) 
Toluene-dB BTEX-8260 89.3 (72.1 - 137.) 
Bromofluorobenzene NAP-8260 95.4 (53.S - 154.) 
Dibromofluoromethane NAP-8260 73.1 (63.4 - 136.) 
Toluene-dB NAP-8260 89.3 (72.1 - 137.) 

•• 

I Laboratory Certlfic:alioDa 
STATE GEL EPI 
FL E87156/37294 F.874721874 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 2of3 

DF Analyst Date Time Batch M 

2.0 
2.0 NRM 01().71'}7 2118 96654 3 
2.0 
2.0 
2.0 

1.0 SLR 01/22197 1200 96724 4 

MS 01().11'}7 1400 96613 5 
RMI 01/22197 1600 96504 6 
CRB 01/22/97 1915 96654 7 

.... 

PO Box 307 I 2 • Charleston. SC 29417 • 2040 Savage Road • 29407 · 

(803) 556-8171 • Fax (803) 766-1178 *9701340-01* 
() Printed on recycled paper. 



• 
Client: 

Contact: 
Project Description: 

cc: NPWC00196 

GENERAL ENGINEERING LABORATORIBS 
,\-/eeti11g today's needs 1l'ith a l'i.fion for tomorro11: 

Supezvisor of Ship Building & Conversion 
SUPSHIP-Portsmoudt Detachmeru-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: Jamwy 29. 1997 

Sample ID : SPORT0310-l 

M:Metbod 

Mt 
M2 
M3 
M4 
MS 
M6 
M7 

Method·Descripdon 

EPA8260 
EPA8270 
EPA6010A 
EPA9071 
EPA3550 
EPA7471 
EPA3050 

Laboratary Certlllc8Uonl 

STATE GEL EPI 
FL E871.56187294 E8747ZJ8': 
NC 233 
SC 101211 10581 
TN 02934 02934 

Page 3 of3 

• iotes: 
Tiie qualifiers in this repon are defined as follows: 
ND indicales that dte analyte was not detected at a concentration grearcr than the dei:ection limiL 
I indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than dte detection limit (DL). 
U indicates that the analyte was not der.ected at a concentration greater than the detection limiL 
"' indicates that a quality control analyte recovery is outside of specified acceptanee criteria. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager. Karen Blakeney at (803) 769-7386 • 

• PO Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 

Q Printed on ~clcd paper. 

•970134().01* 



GENERAL ENGINEERING LABORATORIES 

Supervilar of Ship Buildiag &. CoaYeniGll 
SlJPSHIP-Pocauwuda L'ltw bpH..£ay, 

119PNordl..,.._Ave. 
Nania~ SoadLCaatina 29405-2106 
Mr.BmHilll 
SUPSIBP-Pmamomla Derw h_, 

cc: NPWC00196 

Parameter 

VollllleOrpU:a 
/fl'EX-4 .... 

f\s':-e 
Tolume 
Xyleaa (l'OTAL) 
Ntipbrhalene 

Emaaable 0....-. 

s.....-m 
LabID 
Mllrix 
0... C.Ollecred 
0... Receivecl 
Priority 
CoUec:a 

u 
J 
u 

u 

0.00 
16.7 
0.00 
42.2 
0.00 

Polytwclur ~ Hydroclriom - J6;,.,.. 
~ u 0.00 
Amnaph&bylene u 0.00 
AadnceM u 0.00 
Bmm(a)uuhraceac U 0.00 
B.mo(a)pyrene U 0.00 
8-o(b)fluolwbw u 0.00 
Beaza(ghi)pelyleae u 0.00 
Bmm(k)fluorwtMw U 0.00 
Cbeylene u 0.00 
Dibenzo<a.b)auhrm u 0.00 
Fhlannlhene u 0.00 
Fhaena u 0.00 
Indmo(l.2,3-c.d)pyleae u 0.00 
Naphrbalen.e U 0.00 

Pbenan&hrene u 0.00 
Pyrene u 0.00 

Metals Amlysls 
Mercury J 

u 
OD302 

10.2 
7240 

RlpOll 0...: 1->' 29. 1997 

: SPOR.1'0310.1 
: 970134Q.02 
: Soil 
:01/17!J7 
:01/17!J7 
: llaatiDe 
: Clilnt 

DL 

10.0 
10.0 
10.0 
10.0 
10.0 

165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 
165 

O.oo246 
42.0 
273 

hp lof3 

DI' Au1J1t Date 1'l1De Batcb M 

20.0 .. 10. JAC 01128R7 0953 96984 1 
20.0 "'*' 10. 
20.0 .... 10 • 
20.0 .. 10. 
20.0 ..,.. 10 • 

330 ..,.. 1.0 RLC 0111»J7 2056 96613 2 
330 .. 1.0 
330 .... 1.0 
330 .. 1.0 
330 .. 1.0 
330 ... t.o 
330 .. i.o 
330 ... t.o 
330 ..... 1.0 
330 .. 1.0 
330 ugJq i.o 
330 ug/kg 1.0 
330 uw 1.0 
330 ug/kg 1.0 
330 ug/kg i.o 
330 ugJq i.o 

0.200 mglta 1.0 RMJ Ol/'13197 1245 "96504 N 
990 ug,q 2.0 NRM 01mm 2123 96654 3 
990 ug,q 2.0 

PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 1111111111111 
(803) 556-8171 •Fax (803} 766-1178 .cno1340-02• 

0 Printed Oft recycled PleleC. 



GENERAL ENGINEERING LABORATORIES 
.\'1eeti11g today's needs ll'ith a l'ision for tomorrcm: 

Client: 

Contact: 
Project Description: 

cc: NPWC00196 

Supervisor of Shlp Building & Conversion 
SUPSIUP-Ponsmouth Derachnu:nt-Env. 
1899 Nonh Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSIUP-Portsmouth Derachnu:nt 

Repon Date: January 29. 1997 

Sample ID : SPORT0310-2 

Parameter 

Barium 
Cadmium 
Cbromiwn 
Lead 
Selenium 

General Chemistty 

Qualifier 

I 

I 

Total Rec. Petro. Hydrocarbons 

Result 

17300 
28.9 

19500 
17000 

463 

120 

• . he following prep procedures were performed: 
GCIMS Base/Nemral Compounds 

MelCIJIY 
TRACE 

DL 

24.5 
20.7 
61.5 
135 
226 

10.0 

RL Units 

990 ug/kg 
495 ug/kg 

990 ug/kg 

495 ug/kg 
495 ug/kg 

50.0 mg/kg 

Surrogate Recovery Test Percent% Acceptable Limits 

2-Fluorobiphenyl 
Nittobenzenc-d5 
p-Tcrphcnyl-dl4 
Bromotluoroben7.ene 
Dibromofluoromclbane 
Toluene-dB 
Bromofluorobcnzcnc 
Dibromofluoromcthane 
Toluene-dB 

M:Method 

Ml 
M2. 
M3 
M4 

M610 
M610 
M610 
BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

93.7 
109. 
78.8 
124. 
79.S 
107. 
124. 
79.S 
107. 

Metbod-Descripdon 

EPA8260 
EPA8270 
EPA6010A 
EPA9071 
EPA3550 

(30.0 - 115.) 
(23.0 - 120.) 
(37.3 - 128.) 
(53.S - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 
(53.5 - 154.) 
(63.4 - 136.) 
(72.1- 137.) 

Labonlory CertUlc:atlons 

STATE GEL .EPI 
FL ES71S6/87294 EB7"7'11'614 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 2of3 

DF Analyst Date Time Batch M 

2.0 
2.0 NRM 01!27/97 2123 96654 3 
2.0 
2.0 
2.0 

1.0 SLR 01/22197 1200 96724 4 

MS Olfl.1/97 1400 96613 5 
RMI 01122/97 1600 96504 6 
CRB 01/22/97 1915 96654 7 

'· 

PO Box 30712 •Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 *9701340-02• 

0 Printed on recycled paper. 



Client: 

Contact: 
Project Description: 

cc: NPWC00196 

GENERAL ENGINEERING LABORATORIES 
Meeting today's needs witlz a 1·ision tor mmorrrm~ 

Supervisor of Ship Building & Conversion 
SUPSlilP-Ponsmouth Deta.chment-Env. 
1899 Nonh Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Ponsmouth Detachment 

Report Dau:: January 29, 1997 

Sample ID : SPORT0310-2 

M:Metbod 

M6 
M7 

Notes: 

The qualifiers in this report are def'med as follows: 

Method-Description 

EPA 7471 
EPA3050 

ND indicates that the analyte was not detected at a concentration greater than the detection limiL 

STATE 
FL 
NC 
SC 
TN 

GEL 
.E871S6J37294 
233 
10120 
02934 

T indicates presence of analyte at a concentration less than the reporting limit (RL) and grearer than the deteetion limit (DL). 

• 

'ndicates that the analyte was not detected at a concentration greater than the deteetion limiL 
.nd.icates that a quality control analyte recovery is outside of specified acceptance criteria. 

nus data. report has been prepazed and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

any questions to your Project Manager, Karen Blakeney at (803) 769-7386. 

ReviewCd By\ 

PO Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 • Fax (803) 766-1178 
ft . \.J Pnnted on n:cyclcd paper. 

*9701340-02"' 

EPI 
F.871f/2/871.. 

10582 
02934 

Page 3 of3 



•• 

• 

Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
.\1eeti11r: today's needs with a i·ision for tomormn~ 

Supervisor of Ship Building &. Conversion 
SUPSHIP-Ponsmouth Detacluncnt-Env. 
1899 Nonh Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWC00196 

Sample ID 
LabID 
Mattix 

Date Collected 
Date Received 
Priority 
Collect.or 

Repon Date: January 29, 1997 

: SPORT0310-3 
: 9701340-03 
: Soil 

: 01/17/97 
: 01/17/97 
: Routine 
: Client 

Laboratory Certlflcaliom 

STATE GEL EPl 
FL E87156m294 E8747218 
NC 233 
SC 10120 10S82 
'IN 02934 02934 

Page 1 of2 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Voladle Organics 

BTEX -4 ilems 
Benzene 
Ethylbenzenc 
Toluene 

Xylcncs (fOT AL) 
Naphthalene 

Surrogate Recovery · 

Bromofluorobenzcnc 
Ojbromofluoromethane 
Toluene-d8 
Bromofluorobcnzcne 
Dibromofluoromethanc 
Toluenc-d8 

M:Method 

Ml 

u 
u 
u 
u 
u 

Test 

0.00 
0.00 
0.00 
0.00 
0.00 

BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 
NAP-8260 
NAP-8260 

Percent% 

111. 
74.0 
98.8 
111. 
74.0 
98.8 

1.00 
1.00 
1.00 
1.00 
1.00 

Method-Description 

EPA8260 

200 ugJ]cg 
200 ugJ]cg 
200 ug/kg 
4.00 ug/kg 
200 ug/kg 

Acceptable Limits 

(53.S - 154.) 
(63.4 - 136.) 
(72.1- 137.) 
(53.S - 154.) 
(63.4 - 136.) 
(72.1-137.) 

1.0 
1.0 
1.0 
1.0 
1.0 

PO Box 30712 • Charleston. SC 29417 • 2040 Savage Road • 29407 

(803) 556-8171 •Fax (803) 766-1178 

"() Printed on recycled paper. 
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Client: 

Contact: 
Projec' Description: 

cc: NPWC00196 

GENERAL ENGINEERING LABORATORIES 
.\1eetbt.e. toda_\" 's needs with a 1·isio11.for ro111nrro1i~ 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouch. Detachment-Env. 
1899 North Hobson Ave. 
North Charlesron. Souch. Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouch. Detachment 

Report Date: January 29, 1997 

Sample ID : SPORT0310-3 

M=Metbod Method· Description 

Notes: 

The qualifiers in this teport ate def med as follows: 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

I Lahoralory CertUlcallom 

STATE GEL EPI 
FL ESTIS61S7294 E87472/87 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 2of2 

1 indicates presence of analyte at a conce:nttation less a:han the reporting limit (RL) and greater than the deteclion limit (DL). 
U indicates that the analyte was not deteered at a concentration gtea.ter than the detection limit. 
"' indicares that a quality conaol analyte recovery is outside of specified acceptanee criteria. 

• • his data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 

standard operating procedures. Please direct 
any questions to your Project Manager, Karen Blakeney at (803) 769-7386 • 

• PO Box 30712 • Charleston, SC 29417 • 2040 Savage Road • 29407 

(803) 556-8l7l • Fax (803) 766-1178 

0 Printed on recycled p~per. 



GENERAL ENGINEERING LABORATORIES 
J1eetim: roda-y.· 's needs wirh a risio11 for romorrou: 

• 

Client: Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 

Contact: Mr. Bill Hiers 
Project Description: SUPSIIlP-Portsmowh Detaclunent 

cc: NPWC00196 

Parameter 

Volatile Organics 

BTEX -4 items 

Sample ID 
LablD 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Qualifier Result 

3cnzene U 0.00 
Ethylbcnzene U 0.00 
Toluene U 0.00 
Xylenes(fOTAL) U 0.00 
Naphthalene 490 

Extractable Organics 
Polynuclear Aromatic Hydrocarbons - 16 items 
Acenaphthene 3560 
Acenaphthylene U 0.00 
Anthracene 3310 
Benzo(a)anchracene 3670 
Benzo(a)pyrene 2860 
Benzo(b)fluoranthene 3570 
Benzo(ghi)perylene I 1230 
Benzo(k)fluoranthenc 1990 
Chrysenc 3570 
Dibenzo(a.h)anthracene U 0.00 
Fluoraruhcne 

Fluorene 
Indeno(l,2,3-c,d)pyrene 
Naphthalene 
Phcnanthrcne 

Pyrene 
Metals Analysis 
Mercury 

9820 
3320 
1540 
2770 

10800 
10100 

Report Date: Janwuy 31, 1997 

: SPORT0315-l 
: 9701418-01 
: Soil 

: 01/Zl/97 
: 01/Zl/97 
: Routine 
: Client 

DL 

2S.O 
2S.O 
2S.O 
2S.O 
2S.O 

662 
662 
662 
662 
662 
662 
662 
662 
662 
662 
662 
662 
662 
662 
662 
662 

• 

:Silver 

~enic 

J 
u 

0.146 
19.8 

10200 

0.00234 
41.6 

270 

RL Units 

50.0 ug/kg 
50.0 ug/kg 
50.0 ugJ]cg 
50.0 ugikg 
50.0 ug/kg 

1320 ugJ]cg 
1320 ugJ]cg 
1320 ug/kg 

1320 ugJ]cg 
1320 ug/kg 
1320 ugJ]cg 
1320 ug/kg 
1320 ug/kg 
1320 ugJ]cg 
1320 ugJ]cg 
1320 ugikg 
1320 ugikg 
1320 ugJ]cg 
1320 ug/kg 
1320 ug/kg 
1320 ug/kg 

0.200 mg/kg 

980 ugJ]cg 
980 ug/kg 

Laboratory CertlflcaUoas 

STATE GEL EPI 
FL E871S6/87294 F.s7472JS74 
NC 233 
SC 10120 10582 
1N 02934 02934 
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DF Analyst Date Time Batch M 

25. JAC 01/30/97 1201 97025 1 
25. 
25. 
25. 

. 25. 

4.0 JCB Ol/l.6197 0017 96986 2 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
4.0 
4.0 

,_ 

1.0 RMI 01/27/97 1623 96893 N 
2.0 NRM Ol/l.8/97 1757 96883 -

2.0 
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Client: 

Contact: 
Project Description: 

cc: NPWC00196 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmoulh Detacluneru-Env. 
1899 North Hobson Ave. 
North Charleston. Soulh Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmoulh Detaclunent 

Repon Date: Jamwy 31. 1997 

Sample ID : SPORT0315-l 

Parameter 

Barium 
Cadmium 
Chromium 
Lead 

Qualifier 

I 

Selenium U 
General Chemistry 
Total Rec. Pelra. Hydrocarbons I 

Result 

19500 
28.4 

25400 
22200 

205 

30.0 

• ~he following prep procedures were performed: 
GCJMS Base/Neuttal Compounds 
Meteury 
TRACE 

DL 

24.2 
20.S 
60.9 
134 
223 

10.0 

RL Units 

980 ug/kg 

490 ug/kg 

980 ug/kg 

490 ug/kg 
490 ug/kg 

50.0 mg/kg 

Surrogate Recovery Test Percent% Acceptable Limits 

2-fluorobiphenyl 
Nitmbenzene-dS 

p-Terphenyl-dl4 
Bromotluorobenzene 
Dibromofluoromelhane 
Toluene-dB 

Bromofluorobenzene 

Dibromofluoromelhane 
Toluene-d8 

M:Method 

Ml 
M2 

Ml 
M4 .15 

M610 
M610 
M610 

BTEX-8260 
BTEX-8260 
BTEX-8260 

NAP-8260 
NAP-8260 

NAP-8260 

102. 
71.8 
101. 
99.2 
108. 
113. 
99.2 
108. 
113. 

Method-Description 

EPA8260 
EPA8270 
EPA6010A 
EPA9071 
EPA3550 

(30.0 - 115.) 
(23.0 - 120.) 
(37.3 - 128.) 
(53.S - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 
(53.S - 154.) 
(63.4 - 136.) 
(72.1 - 137.) 

Laboratory CertlflalfOIU 

STATE GEL EPI 
FL E871S6J87294 E87472/874 
NC 233 
SC 10120 10582 
lN 02934 02934 

Page 2 of3 

DF Analyst Date Time Batch M 

2.0 
2.0 NRM 01(1.8/97 1757 96883 3 
2.0 
2.0 
2.0 

1.0 SLR Olfl.8/97 1100 96992 4 

MS Olfl.8191 1530 96986 5 
CRB Olf}A/97 1630 96893 6 
FGD 01(1.7/97 1800 96883 7 
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Client: 

Contact: 
Project Description: 

cc: NPWC00196 

GENERAL ENGINEERING LABORATORIES 
.'WeetilH! today's needs ll"ith a l'isionfor tomorro1~: 

Supervisor of Ship Building & Conversion 
SUPSHIP-Ponsmouth Deta.chment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Report Date: Jamwy 31, 1997 

Sample ID : SPORT0315-1 

M=Method 

M6 
M7 

Notes: 

The qualifiers in this repon are defmed as follows: 

Method-Description 

EPA 7471 
EPA30SO 

ND indicatcS that the analyte was not detected at a conceruration greater than the detection limit. 

Laboratory Certlflc:atlom 

STATE GEL EPI 
FL E87156187294 E:t.7tf1'JJ'61· 
NC 233 
SC 10120 10!582 
'IN 02934 02934 

Page 3 of3 

•

• 1ulicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL). 
ndicates that the analyte was not detected at a concenttation greater than the detection limit. 

mdicates that a quality conll'Ol analyte ret;0very is outSide of specified a.cccptance criteria. 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Karen Blakeney at (803) 769-7386 • 
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Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
.\1eeti11!{ roda"). .. s needs wirh a i·ision for romornm: 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachmcnt-Env. 
1899 North Hobson Ave. 

North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 

Project Description: SUPSHIP-Portsmouth Detachment 

cc: NPWC00196 

Sample ID 
LablD 
Matrix 
Date Collected 
Date Received 

Priority 
Collector 

Repon Date: January 31. 1997 

: SPORT0315-2 
: 9701418-02 
: Soil 

. : 01/']2/97 

: 01/']2/97 

: Routine 
: Client 

LahorUary Cer11flc:allom 

STATE GEL EPI 
FL E871S6J&7294 F.:i.1Q2%1~ 
NC 233 
SC 10120 10582 
lN 02934 02934 

Page 1 of2 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

Volatile Organics 
"1ITEX -4 itenu 

cnzene 
Ethylbenzene 
Toluene 
Xylenes (far AL) 
Naphthalene 

Surrogate Recovery 

Bromofluorobcnzene 
Dibromofluoromethane 
Tolucne-d8 
Bromofluorobcnzene 
Dibromofluoromethane 
Tolucne-<18 

M=Metbod 

Ml 

u 
u 
u 
u 
I 

Test 

0.00 

0.00 
0.00 
0.00 
1.06 

BTEX-8260 
BTEX-8260 
BTEX-8260 
NAP-8260 

NAP-8260 
NAP-8260 

1.00 

1.00 
1.00 
1.00 
1.00 

Percent% 

116. 
73.0 
103. 
116. 
73.0 
103. 

Method-Description 

EPA8260 

200 ug/kg 1.0 

2.00 ug/kg 1.0 

200 ug/kg 1.0 
4.00 ug/kg 1.0 
200 ug/kg 1.0 

Acceptable Limits 

(53.S - 154.) 
(63.4 - 136.) 
(721-137.) 
(53.5 - 154.) 

(63.4 - 136.) 
(721-137.) 
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Client: 

Contact: 
Project Description: 

cc: NPWC00196 

GENERAL ENGINEERING LABORATORIES 
.\,/eeting today's needs wirli a \'ision for romornm: 

Supervisor of Ship Building & Conversion 
SUPSHIP-Portsmouth Detachment-Env. 
1899 North Hobson Ave. 
North Charleston. South Carolina 29405-2106 
Mr. Bill Hiers 
SUPSHIP-Portsmouth Detachment 

Repon Date: January 31, 1997 

Sample ID : SPORT0315-2 

M:Metbod Method-Description 

Notes: 
The qualifiers in this repon are defined as follows: 
ND indicates that the analyte was not detected at a concentration grcaler than the deteetion limiL 

LaboratarJ Certlfica1lolU 
STATE GEL EPI 
FL ES7156J87294 ES74721874 
NC 233 
SC 10120 10582 
TN 02934 02934 

Page 2of2 

1 in.dicares presence of analyte at a concenlration less than the reporting limit (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detec~ at a concenttaiion greater than the deiec:tion limit. 

• ~ indicates that a quality control analyi:c recovery is outside of specified accepi:ancc criteria. 

'his data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

any questions to your Project Manager. Karen Blakeney at (803) 769-7386. 

Revicw~By ~ 
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Southwest view of site prior to excavation. Stressed vegetation in foreground, four existing product 
recovery wells in background . 

Southwest view of site after excavation of 18" f.o. pipeline. The five product recovery wells are in the 
background . 

C-1 
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Workers in the process of removing a section of 18" f.o. pipeline. Sheet piling is visible inside the lower 
right trench wall. 

Typical hole identified throughout the length ofthe 18" f.o. pipeline . 

C-2 



• 

• 

Installation of product recovery system, 12" PVC horizontal and vertical pipe, inside trenchbox . 

• 
C-3 
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SCAPS FINAL REPORT 

EXECUTIVE SUMMARY 

Doc# Final95-011 
Naval Base Charleston 

An investigation was conducted from 10 to 16 July 1995 at Naval Supply Center Fuel Farm, 
Naval Base Charleston, AOC 626. Thirty Three SCAPS pushes were completed and eight soil 
samples were collected for analysis. 

The near surface geology, as interpreted through soil boring logs and the SCAPS investigation 
data consists of silty clay to clay, organic material, sands, silty sands, and clay. Figure 3 
provides a visual representation of the lithology as determined by SCAPS for the Fuel Farm. 

All indication is that the SCAPS system worked. The confirmation sample analysis reveals a 
lack of significant quantities of fuel. The conclusion is that fuel was found in low concentrations 
(below 16 ppm by EPA Method 8015 Modified) in the SCAPS push locations at the Fuel Farm. 
High fluorescent responses are related to the organic content of the soil. Variability in the 
distribution of the soil types results in patterns that look like fuel contamination . 
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SCAPS FINAL REPORT Doc# Final95-01 l 
Naval Base Charleston 

This report documents the Site Characterization and Analysis Penetrometer System (SCAPS) 
investigation of AOC 626, at the Naval Supply Center Fuel Farm, Naval Base Charleston. The 
investigation consisted of pushing a penetrometer probe (known as a "push") into the subsurface 
at locations in and around the site to determine soil lithology and the vertical and lateral extent of 
hydrocarbon contamination. The investigation was conducted from 10 to 16 July 1~95. Thirty 
Three SCAPS pushes were completed and eight soil samples were collected for analysis. 

1. INTRODUCTION 

1.1 Objectives 

The objective of the SCAPS investigation was to define the extent ofpolynuclear aromatic 
hydrocarbon (PAH) contamination in the area outside of the Fuel Farm. 

1.2 Site Location 

Naval Base Charleston is located in Charleston, South Carolina. As shown in Figure l, Naval 
Base Charleston is located north of Charleston. The Fuel Fann is located in the central portion 
of the Naval Base as shown in Figure 2. (NEESA, 1983) · 

1.3 Site History 

Bulk quantities of diesel oil, Navy Special Fuel Oil, and waste oil have been stored in the tanks 
at the Fuel Farm from the late 1930s through today. (NEESA, 1983) 

There is an existing fuel recovery system in place near the intersection of Hobson Avenue and 
Viaduct Road. There are reports of fuel in the utility backfill material. 

1.4 Site Geology 

' 
The geology of the Charleston area is typical of the southern part of the Atlantic Coastal Plain. 
A seaward-thickening wedge of Cretaceous and younger sediments is underlain by older igneous 
and metamorphic basement rock. At Naval Base Charleston, Recent and/or Pleistocene sands, 
silts, and clays of high organic content are exposed at the surface. These materials are underlain 
by a plastic calcareous clay known as the Cooper Marl. (NEESA, 1983) 

1 
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The surface soils at Naval Base Charleston have been extensively disturbed by a long history of 
intensive use. The natural surface soils were probably fine-grained materials typical of tidal 
marsh environments. Most of the southern portion of the base has been covered with dredged 
spoil. This spoil is an unsorted mixture of sands, silts, and clays. Most areas of the base have 
been either filled or reworked. The permeability of the surface soils is rather low, as evidenced 
by the repeated history of poor drainage. (NEESA, 1983) 

In the shallow aquifer underneath the Naval Base, water flows tow~d the Cooper River or 
Shipyard. The water table is within 3 to 7 feet of the ground surface. The shallow ground water 
continually discharges to the Cooper River and Shipyard Creek. (NEESA, 1983) 

1.5 Investigation Procedure 

The investigation began by asking Naval Facilities Engineering Command, Southern Division to 
provide locations for approximately 30 potential pushes. The first push was performed to the 
northwest of Tank 3900-E. The first six pushes were completed to verify that no fuel was 
migrating to the southeast of the Fuel Farm. The next twenty seven pushes were completed to 
define the extent of fuel contamination. 

Appendix A contains the methods used during the investigation . 

2. INTERPRETATIONS 

2.1 Interpreting Laser Induced Fluorescence Data. 

SCAPS is a field screening technique that detects petroleum hydrocarbons using the technique of 
laser induced fluorescence (LIF). SCAPS measures the presence of petroleum hydrocarbons by 
detecting polynuclear aromatic hydrocarbons (PAHs). PAHs are virtually found in all petroleum 
fuel mixtures. The P AHs fluorescence under ultra violet excitation, so that the amount of 
fluorescence is related to the amount of PAHs. A detailed system description is included in 
Appendix B. 

The sensitivity of SCAPS varies with the portion of PAHs in the petroleum fuel., The present 
SCAPS system is most sensitive to PAHs with three or more rings like those fourid in heavy 
fuels such as diesel fuel and heating oils. The system has a reduced sensitivity to lighter fuels 
such as avgas, JP-5, and JP-4 which contain a smaller portion of three or more ringed PAHs. 

The Laser Induced Fluorescence (LIF) system is quantitative in a known soil matrix with a 
known contaminant. However, when operated in the field the LIF system is semi-quantitative 
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SCAPS results are intended to be used to gain a better understanding of contamirlant distribution 
while reducing the number of investigation iterations at a site. Experience has shown that the 
measured fluorescence intensity is a good gross indicator of the location and amount of 
petroleum in the soil at a site, and that the SCAPS measurements are most effective when used in 
conjunction with a reduced number of soil samples that provide a quantitative measurement of 
the amount of contamination. The SCAPS results are not intended to define the extent of 
contamination for regulatory purposes. 

Interpretation of the LIF response is completed by performing statistical analysis of the data 
collected to determine the Fluorescence Threshold (FT). The statistical analysis is included in 
Appendix C. A responding fluorescent intensity below the FT represents the normal population 
of responses that is expected from a complex soil system. A responding fluorescent intensity 
above the FT represents a different population of responses that can be shown to represent 
petroleum hydrocarbon contamination. This is shown during each investigation by collecting 
soil samples from ten percent of the push locations and sending the samples to contracted 
laboratories for total petroleum hydrocarbon analysis. 

2.2 LIF System Output 

A push profile is generated after the LIF system collects the data. All the profiles are included in 
Appendix D. A profile consists of six columns of informatfon. The first three columns are cone 
penetrometer data that is discussed in section 2.3. The last two columns of information are LIF 
system results. The first of the last two columns represents the Peak Wavelength in nanometers 
of the responding signal. This is used real time to indicate: 

• consistency with previous results 
• consistency of the response with depth 
• consistency with known contaminant responses from previous investigations 

The second of the last two columns represents the peak Raw Fluorescent intensity of the 
responding signal. This is used real time to indicate: 

• the magnitude of the responding signal with respect to the calibration samples 
• the depth and thickness of the positive response 

'· 

Responses at or near the ground surface are considered false positives since they could represent 
plant materials. 

2.3 Cone Penetrometer Data 

As mentioned in the previous section, the push profile consists of six columns of information. 
• The first three columns are cone penetrometer data results. The first of the three columns ·· 
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represents the cone pressure in tons per square foot (tsf). The cone pressure measurement, qc, is 
recorded with a Wheatstone bridge strain gauge in terms of the voltage and converted to bearing 
pressure expressed as tons/ft2 (tsf). Results may be used in geotechnical design or along with 
sleeve friction to determine soil classification. The cone resistance is a measure of the grain-to­
grain skeleton strength for sands and silts. Further advancement of the probe is stopped if this 
measurement exceeds 1000 tsf at any time during the push. 

The second of the first three columns represents the sleeve friction in tons per square foot (tsf). 
The sleeve friction resistance, fg, is the resistance of the soil as it slides past the friction sleeve. 
Further advancement of the probe is stopped if this measurement exceeds 8 tsf at any time during 
the push. 

The third column represents the soil classification as a number between 1 and 12. This is 
determined from the ratio of cone pressure and sleeve friction. Appendix E contains the chart 
that is used to convert the number to a soil classification type. 

Techniques for using the soil·strength measurements (cone pressure and sleeve friction) made 
with the cone penetrometer to determine soil type have been well-documented (Olsen and Farr, 
1986). The classification scheme used by the SCAPS was devised by Robertson and Campanella 
(1989) to identify the types of soils encountered by cone penetrometer probes. For a detailed 
description of the output interpretation see Roberston and Campanella (1989), "Guidelines for 
Geothechnical Design Using the Cone Penetrometer Test and CPT with Pore Pressure 

• Measurement." Hogentogler & Co., Inc., Columbia, MD. 

• 

SCAPS standard electrical cone penetrometer instrumentation consists of strain gauges 
measuring cone pressure and sleeve friction in accordance with American Society of Testing and 
Materials (ASTM) Standard D344 l. The probe does not fully conform to ASTM standard 
because the diameter changes less than one foot above the friction sleeve . 
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• 3. RESULTS 

• 

• 

Figure 3 shows the locations of SCAPS pushes completed at the Fuel Farm. The raw SCAPS 
results along with the confirmation sample results are in Appendix F. 

Most of the Fluorescent Intensity results were below the Fluorescent Threshold (7157 counts). 
The following Push holes have Fluorescent Intensity responses that are greater than the 
Fluorescent Threshold and were suspected of being contaminated: 

• CHRFF04 
• CHRFFll 
• CHRFF13 
• CHRFF16 
• CHRFF18 
• CHRFF22 
• CHRFF32 

Confirmatory soil samples were collected from the depth below ground surface to coincide with 
the suspected contaminated areas. The soil samples were analyzed by the Ensafe laboratory and 
by the PWC Jacksonville contract laboratory (results are in Appendix A). The PWC Jacksonville 
laboratory u5ed EPA Method 418. l for analysis and did not detect any petroleum hydrocarbons . 
The Ensafe laboratory used EPA Method 8015 modified and found 16.9 ppm TPH in the sample 
from CHRFF22. (Information found in Appendix F) 

The control standard that is used before and after each push is described in Appendix B.2. The 
results of the control standard checks are included in Appendix Fas Pre Quinine Sulfate and Post 
Quinine Sulfate. These control standard results show that the Laser Induced Fluorescence 
systems was working during each push. 

The soil results are given in Figure 4, 5, 6, and 7. These figures present cross-sections of the soil 
type as determined by the cone penetrometer. One interesting feature are the logs from Push 
holes CHRFF 11, 13, 19, and 21. These pushes were completed in Hobson Avenue near 
underground utilities. From approximately 9 to 12 feet below ground surface the soil type is silty 
sand to sandy silt. This region and soil type was thought likely to be contaminated because of 
the greater permeability as compared with the other soil types. '· 

4. CONCLUSION 

There are values of Fluorescent Intensity that indicate the presence of P AHs. However, the 
confirmation samples that were collected and analyzed reveal that no P AHs are present at 
significant concentrations. Both the SCAPS and conventional fixed laboratory analysis methods 
showed a lack of contamination at the Fuel Farm. ·· 
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• The SCAPS system responds well to NSFO and diesel fuel. The SCAPS system was in working 
order as evidenced by the Quinine Sulfate c~ntrol standard checks performed before and after 
each push. The only probable explanation for the high fluorescent responses and the absence of 
P AHs in the confirmation samples, is that the organic and mineral compounds in the soil 
fluoresced. 

• 

• 

The investigation process that includes SCAPS combined with confirmation soil samples worked 
and no contamination was identified. 

5. RECOMMENDATION 

Since there was no widespread contamination identified at the Fuel Fann, those areas which have 
been observed to be contaminated should be investigated. This includes the.area near the 
intersection of Hobson Avenue and Viaduct Road and areas were reports of fuel in the utility 
backfill material have been identified . 

'· 
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A.1 Permits. 

APPENDIX A - METHODS 
Naval Base Charleston - Fuel Farm 

Permits were required for non-standard monitoring well installation from the South 
Carolina Department of Health and Environmental Control (SCDHEC). These permits 
were completed by Mr. Chuck E. Stutts of Naval Base Charleston Code 106.24. Any 
future work will require the same permitting. 

A.2 Push Hole Clearance. 

Ground Penetrating Radar (GSSI Sir System 2) and a magnetic induction pipeline locator 
were used to check each push location for the presence of buried objects or utilities. The 
hole clearance records are included at the end of this Appendix. 

A.3 Surveying. 

Surveying was performed by Ensafe Corporation. The push-holes locations are given at 
the end of this Appendix . 

A.4 Grouting. 

A grout tube is attached to the tip of the SCAPS probe. Following the data collection 
activities for each push, the attached grout pump is used to force grout .to' fill the hole as 
the probe is withdrawn. The grouting process consists of initially pumping 
approximately one gallon of water down the grout tube to force a sacrificial tip off the 
end of the SCAPS probe. Once the tip is removed a grout mixture of 15 lbs of Portland 
Cement, 1 lb Bentonite and 4 gallons of water per 10 feet of push hole is pumped at a rate 
equal to the SCAPS probe withdrawal rate. A constant pressure is maintained on the 
grout tube as the probe is withdrawn. Grout flow is monitored to identify any blockage 
of the tubing. 

'· 

A.5 Decontamination. 

All sampling and data collection devices coming in contact with potentially contaminated 
materials were decontaminated in accordance with ASTM 5088, Practice for 
Decontamination ~.f Field Equipment Used at Non-radioactive Waste Sites. 

Upon completion of push operations for penetration and fluoroscopic tests, the push rod 
and probe are cleaned as they are withdrawn using pressurized hot water. The hot water 
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APPENDIX A - METHODS 
Naval Base Charleston - Fuel Farm 

( 140 degree Fahrenheit) is flushed through a cleaning collar at 150 psi (connected to a hot 
water storage system which contains all wash fluids) located beneath the truck. 

A.6 Investigative Derived Waste. 

All decontamination water was collected into a 55-gallon drum for analysis and proper 
disposal. Three 55,..gallon drums of Investigative derived waste (IDW) water were 
generated during the investigation. The drums were left on a pallet within a the Fuel 
Farm compound near push-hole #5 to the northwest oftank 3900-E .. · Southern Division, 
Naval Facilities Engineering Command has the responsibility for the analysis and 
disposal of the three IDW drums. 

IDW was generated during operation of the CPT system. Types of waste produced 
include: 1) wash water from rod decontamination operations, 2) solidified grout, and 3) 
wash water from grouting equipment cleanup. IDW was placed in 55-gallon drums, 
labeled, and stored on pallets at the site. 

The decontamination wastewater was expected to contain-traces of petroleum 
hydrocarbons and suspended solids. Although the wash water is not expected to meet 
hazardous classification as defined in RCRA, the material was containerized, labeled, and 
stored at the SCAPS staging area . 

The solidified grout consists of hydrated cement with a small amount of non-hazardous 
admixture (bentonite and Sikament). Grouting cleanup wash water consistS of potable 
water with small amounts of cement particles and cement sludge. 

A.7 Collection and Analysis of Samples. 

Eight soil samples were collected during the investigation. The soil samples were 
collected from holes within twelve inches of the SCAPS push holes. A MOSTAP soil 
sampler was used to collect the soil sample. 

', 
The soil samples were split for analysis; one set of samples were analyzed ~Y the PWC 
Jacksonville contracted laboratory, the other set analyzed by the Ensafe contracted 
laboratory. The chain-of-custody records and analysis are given at the end of this 
Appendix. The sample depths and corresponding SCAPS results are given in Appendix 
F . 
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Push Hole Clearance Records 
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Lei ca 
LEICA AG, CH-9435 Heerbrugg 

SKI Software \ 

i'\~ 
8/21/95 7:51 AM 

-------------------------------------------------------------------------
-------------------------------------------------------------------------
Coordinate set: 
&oordinate type: 
• •'t.1'. • 

Reference ellipsoid: 
Projection set: 
Unit: 

SCAPS95 
Grid 
WGS 1984 
South Carolina 
f ts 

... ;~l" 
'. 
·:· .. 
· .. 

-------------------------------------------------------------------------.~ : 

Point id Easting N<?rthing Ell. height N 

~-----------------------------------7------------------------------------

NBCHASFF0001 2319360.5984 372920.7774 10.5606 
NBCHASFF0002 2318853.0430 372606.6982 11.3269 
NBCHASFF0003 2319060.9976 372377.7527 12.9122 
NBCHASFFO 0 0 4 2319234.8959 372176.3971 14.0105 
NBCHASFF0005 2319263.5588 373013.7970 11.1981 
NBCHASFF0006 2320285.7854 372806.8035 7.2370 
NBCHASFF0007 2320478.6442 372569.6371 7.0206 
NBCHASFF0008 2320283.9703 372686.3514 8.0784 
NBCHASFF0009 

1

2319093. 7462 -372808.5255 10.8318 
NBCHASFF0010 2319895.3411 372406.6550 6.6798 
NBCHASFFOOJ.1 2319971.4811 372607.042-4 6.1386 
NBCHASFFO 012 2319992.9292 372529.3179 6.0784 
NBCHASFF0013 2319978.6599 372594.3180 6.0474 
NBCHASFF0014 2319497.2363 372171.1954 14.6869 
NBCHASFF0015 2319497.5250 372172.0406 14.5649 
NBCHASFF0016 2319600.9716 3 7.2281. 0792 13. 6308 
NBCHASFFOOi 7 2319621.4764 372232.2977 13.6394 
NBCHASFF0018 7319635.7396 ~72203.7122 13.4058 
NBCHASFF0019 2319887.4670 372759.2586 7.7328 
NBCHASFF0020 2319676.3274 3730.20. ?300 9.8620 
NBCHASFF0021 2320120.0180 372537.7409 6 .-.9926 
NBCHASFF0022 232onso.9323 372404.0669 ·S.5384 
NBCHASFF0023 2320101.9137 372299.7893 5.4288 
NBCHASFF0024 2320084.6343 372342.9010 S.6563 
NBCHASFF0025 2320067.1481 372382.2888 S.264J. 
NBCHASFF0026 2320083.0266 372397.8202 5.5037 

' NBCHASFF0027 2320036.0809 372476.7988 6.0387 
NBCHASFF0028 2320011.8407 372426.529]. S.8565 
NBCHASFF0029 2319997.7886 372399.9324 5.3998 
NBCHASFF0030 2319931.0386 372451.9944 6.4686 
NBCHASFF0031 2320087.5995 372808.2454 6.8380 
NBCHASFF0032 2320069.2298 ·372979.7988 6.9229 
NBCHASFF0033 2320045.4024 372963.6313 9.0220 
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APPENDIX B - SYSTEM DESCRIPTION 

B.1. LIF System Description. 

The LIF system is capable of measuring the occurrence of polynuclear aromatic 
hydrocarbons of 3 or more rings. 

A schematic diagram of the fiber optic fluorometer system is shown in Figure B-1. The 
system was adapted from a design originally developed for in-situ fluorescence 
measurements in sea water (Lieberman, 1991; Inmand, 1990; Lieberman, 1989). The 
penetrometer sensor system uses two 365 micron diameter UV /visible transmitting (high 
OH silica clad silica) optical fibers. One fiber is used to carry excitation radiation down 
through the penetrometer rod and a second fiber collects the fluorescence generated in the 
soil sample and carries it back to the detector system at the surface. The standard fiber 
length is 100 meters which permits collection of fluorescence data to the maximum push 
depth (50 meters) using a standard 20 ton penetrometer rig. Excitation and emission 
fibers are isolated from the soil at the probe tip by a 6.35 millimeter diameter sapphire 
window mounted flush with the outside of the probe approximately 60 centimeters from 
the tip. 

Excitation radiation is provided by a pulsed nitrogen laser (Model PL2300, Photon 
Technology, Inc.) that operates at 337 nanometers with a pulse width of 0.8 nanoseconds 
and a pulse energy of 1.4 millijoules. The beam is coupled into the excitation fiber using 
a 2 inch focal length quartz lens. The primary output of the laser is at 337 nanometers; 
however, there are secondary fluorescence lines in the region from 380 to 459 
nanometers. In order to minimize the contribution of these lines to the measured 
fluorescence backgrounds, a mirror which selectively reflects only 337 nanometers is 
used to redirect the laser line before coupling it into the excitation fiber. Optical 
triggering of the detector eliminates problems associated with laser jitter. 

A photodiode array detector system is used to quantify the fluorescence emission 
spectrum brought back to the surface over the receiving fiber. The detector system 
consists of a Model 1420 Intensified Photodiode Array Detector (EG&G PARC) coupled 
to a quarter-meter spectrograph which houses·a 300 line/millimeter diffraction grating. 
The 1024 element array (700 elements are intensified) consists of 25 micron wide diodes 
centered at 25 micron increments. For the 300 line/millimeter grating, the .dispersion of 
the spectrograph translates to a spectral resolution of 0.45 nanometers per pixel at the 
array surface when a 25 micron input slit is used. Readout of an emission spectra 
requires approximately 16 milliseconds. Because the detector can be readout quickly it is 
possible to add spectra from multiple laser shots in order to improve the signal to noise 
ration of the measurement. At present, 20 laser shots are used per sample interval. 

1 
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• Figure B-1: System Layout 
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APPENDIX B - SYSTEM DESCRIPTION 

Control and readout of the detector is performed by a Model 1460 optical multichannel 
analyzer (OMA) (EG&G PARC). Measurements are initiated by an electronic signal 
from the OMA that fires the laser. The laser pulse then triggers an optical detector which 
sends an electronic signal to a fast pulsed (Model 1304, EG&G PARC). The pulsed 
implements an appropriate delay (approximately 350 nanoseconds for a 50 meter fiber 
and 750 nanoseconds for a 100 meter fiber), and gates the detectors "on" for a period of 
100 nanoseconds. Time-gating of the detector is set so that the detector is gated "on" to 
coincide with the arrival of the fluorescence signal at the detector. Because most 
fluorophores of interest have fluorescent lifetimes in- the range ·of 5 to 100 nanoseconds, 
time-gating the detector maximizes signal-to-noise by minimizing contributions to the 
signal from background light and detector noise. 

The resulting fluorescent intensity is a meastire of the response to the input energy. The 
greater the number, the greater the amount of responding energy. The relationship is 
linear in that with increasing amounts of P AHs, the responding energy increases. The 
response is relative to the type of PAH so that the relationship is can't be exactly 
determined. This makes SCAPS a semi-quantitative analysis technique. If the 
relationship could be determined it would be quantitative. 

A 486-based microprocessor host computer is used to automate the overall measurement 
process. The host computer controls the OMA system and stores fluorescence emission 
data received from the OMA, collects data from strain gauges, estimates soil type from 
strain gauge data and monitors depths from transducers on the hydraulic ram. A typical 
fluorescence emission spectrum from the LIF-POL sensor is shown in Figure 3. As the 
probe is pushed into the soil the data acquisition software generates real-time depth plots 
of maximum fluorescence intensity, wavelength of maximum intensity, point resistance, 
sleeve friction and soil characteristics as interpreted from the strain gauge data. Under 
normal operating conditions, a fluorescence emission spectrum is collected approximately 
every 2 seconds. For the standard push rate of2 centimeters/sec this corresponds to a 
vertical resolution between measurements of2-4 centimeters. The entire fluorescence 
emission spectrum is stored on a fixed disk to facilitate post-processing of the data. 

B.2. Quality Control & Calibration Standards. 

Two different types of standards are used during field operations. A quality control 
standard based on a solution of quinine sulfate is used to ensure the system is functioning 
correctly. This standard also allows the data to be normalized ifthe probe is changed in 
the middle of field operations. A set of calibration standards is prepared to evaluate the 
sensitivity of the sensor to the soil type at the site and the fuel type expected to be 
encountered. This set of standards is used to establish the noise in the measurement as 

• well as the sensitivity of the sensor to the soil/fuel combination. 
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APPENDIX B - SYSTEM DESCRIPTION 

The quality control standard, designed to evaluate the system performance and internal 
noise, consists of dilute sulfuric acid mixed with 10 parts per million (ppm), by weight, 
quinine sulfate. Quinine sulfate has a high quantum efficiency so that it fluoresces quite 
strongly, is chemically stable, easily reproducible, and exhibits minimal 
photodegradation. 

A single measurement of the quinine sulfate standard averages 20 fluorescence spectra 
(analogous to the in~situ push averaging), and the measurement is repeated three times 
directly before and after a push. The short term system stability is defined as the standard 
deviation of the three measurements. ·Typical results show an average standard deviation 
of 1-2 percent of the fluorescent intensity. 

The quinine sulfate data is also used to normalize data taken using different probes. 
Figure B-2 shows the quinine sulfate data collected pre push during the investigation. 
The quinine sulfate data was used to normalize the data for all of the pushes for a 
consistent data set throughout the site. 

In addition to the quinine sulfate quality control standard, series of spiked soil standards 
are prepared using soil gathered from the site. The sensitivity of the sensor will depend 
on the type of hydrocarbons encountered. For instance, diesel fuel (which is composed 
mostly of heavy polynuclear aromatic hydrocarbons (PAHs)) tends to fluoresce strongly 
when excited by a nitrogen laser, so that a small amount of fuel can give a large 
fluorescence signal. On the other hand, some jet fuels (e.g. JP-5) are composed of a 
greater fraction of lighter P AHs, which are not efficiently excited by the nitrogen laser, so 
that a larger amount of jet fuel is needed to give the same fluorescence signal as diesel 
fuel. Hence the sensor is less sensitive to this type of fuel. . 

The fuel chosen as the standard for the investigation was diesel fuel marine (DFM). One 
of the difficulties in establishing the target fuel is that often many different fuels were 
used during the history of the site. In addition, the contaminant has aged and weathered 
from long term exposure at the site. This is the same problem that many other 
quantifying analytical methods also encounter, and for this reason, SCAPS LIF-POL 
sensor is intended to be a screening tool to establish the presence of contamination, rather 
than a quantitative method for measuring the amount of contamination. 

To prepare the standards, a sample of soil was collected from the site. The. soil was 
gathered from near surface, at a depth of 6-12 inches, to reduce hydrocarbon 
contamination from aerosols and other airborne particulant, and was grossly sifted to 
remove sticks and other large debris. A series of soil samples were prepared by spiking 
the soil with known DFM concentrations. The spiked samples were .placed on a shaker 
table for 24 hours to uniformly distribute the fuel. 

The fluorescence spectra from the spiked samples were measured at the start of each day 
of field operations. As with the quinine sulfate, 20 shots are averaged to provide a single 
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measurement. The standard deviation of the calibration standards reflects both the 
internal noise as well as the variations due to non-homogeneous in the soil, and can be 
compared to that of the internal standard (quinine sulfate) to assess the non-homogeneous 
of the soil at the site. The calibration data is included in Appendix D. This data is used 
to calculate the sensitivity of response of the fuel to the local soil, as well as the baseline 
and standard deviations that are needed to determine the detection threshold at the site. 

B.3. SCAPS Validation Data 

The following excerpt of an NRaD report is included to help provide background 
information regarding SCAPS . 

' 
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1. Introduction 

A new technique has been developed for real-time in situ subsurface field screening of 
petroleum, oil and lubricants (POLs). The method is based on a cone penetrometer deployed 

fiber optic-based laser-induced fluorescence (LIF) sensor system.* The chemical sensing 

scheme utilizes a fluorescence technique in which an optical response is stimulated in the 

aromatic components present in hydrocarbon contaminants in the soil. The fluorescence is 

excited by UV light from a pulsed nitrogen laser .. The excitation pulse is transmitted down 

to the probe over an optical fiber that can be up to 100 m in length, and through a sapphire 
window incorporated into the side of the cone penetrometer tip. The induced fluorescence 

signal from the soil adjacent to the sapphire window is returned to the surface over a 
second fiber where it is dispersed with a spectrograph, and quantified with an intensified 
photodiode array. The spectral signature of the sensor output provides information about 

fuel product type and the intensity of the fluorescence signal is proportional to contaminant 

concentration. 

The system is one example of a planned family of sensors collectively called the Site 
Characterization and Cone Penetrometer Systems, or SCAPS, that will combine remote 

sensors with the cone penetrometer platform to provide rapid, in-situ, subsurface _ 

measurements of many different contaminants. The present sensor, based on Laser Induced 
Fluorescence of POLs (the SCAPS LIF-POL sensor) provides rapid, qualitative to semi­

quantitative information about the distribution of subsurface petroleum contamination. The 
sensor is not intended as a replacement for traditional soil borings and monitoring wells; 
but rather as a method to gain detailed information about the probable distribution of 

subsurface contamination prior to installing monitoring wells or collecting soil samples via 
conventional borings. The present approach to site characterization, which depends on 
collection of discrete soil and water samples followed by laboratory analyses, is usually a 

slow, iterative and costly process because the samples are collected with little prior knowledge 
as to the extent or exact location of the contaminant plume. 

Use of the LIF-POL sensor to screen the site will provide several advantages over traditional 
characterization methods: the sensor provides a means of eliminating many unnecessary or 

poorly placed borings; because the LIF-POL sensor provides vertical spatial resolution on 

seal( of 2-4 cm, small scale features can be delineated that would be missed by conventional 

* This technology was developed through a collaborative effort of the Army, Navy and Air Force under the 

auspices of the Tri-Service SCAPS (Site Characterization and Analysis Penetrometer System) Program . 
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sampling protocols; the senor collects a spectral signarure from the contaminants encountered, 

allowing tentative differentiation of various types of contaminant; and because the LIF-POL 
sensor provides real-time chemical information while the system is in the field. sampling 

plans can be adjusted to track subsurface plumes to fully delineate plume boundaries. 

System Description 

A schematic diagram of the fiber optic fluorometer system is shown in figure 1. The system 

was adapted from a design originally developed for in situ fluorescence measurements in 
seawater (Lieberman 1991; Inman, 1990, Lieberman 1989). The penetrometer sensor system 
uses two 365 micron diameter UV /visible transmitting (high OH silica clad silica) optical 

fibers. One fiber is used to carry excitation radiation down through penetrometer rod and a 
second fiber collects the fluorescence generated in the soil sample and carries it back to the 
detector system at the surf ace. The standard fiber length is 100 m which permits collection 

of fluorescence data to the maximum push depth (50 m) using a standard 20 ton penetrometer 
rig. Excitation and emission fibers are isolated from the soil at the probe tip by a 6.35 mm 

diameter sapphire window mounted flush with the outside of the probe approximately 60 

cm from the tip. 

Excitation radiation is provided by a pulsed nitrogen laser (Model PL2300, Photon 

Technology, Inc) that operates at 337 nm with a pulse width of 0.8 nsec and a pulse energy 
of 1.4 mJ. The beam is coupled into the excitation fiber using a 2 inch focal length quartz 

lens. The primary output of the laser is at 337 nm; however, there are secondary fluorescence 

lines in the region from 380 to 450 nm. In order to minimize the contribution of these lines 
to the measured fluorescence backgrounds, a mirror which selectively reflects only 337 nm 

is used to redirect the laser line before coupling it into the excitation fiber. Optical triggering 
of the detector eliminates problems associated with laser jitter. 

A photodiode array detector system is used to quantify the fluorescence emission .spectrum 
brought back to the surface over the receiving fiber. The detector system con~~ists of a 
Model 1420 Intensified Photodiode Array Detector (EG&G PARC) coupled to a quarter-meter 

spectrograph which houses a 300 line/mm diffraction grating. The 1024 element array (700 
elements are intensified) consists of 25 micron wide diodes centered at 25 micron increments. 

For the 300 line/mm grating, the dispersion of the spectrograph translates to a spectral 

resolution of 0.45 nm per pixel at the array surface when a 25 micron input slit is used. 
Readout of an emission spectra requires approximately 16 msec. Because the detector can 
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• be readout quickly it is possible to add spectra from multiple laser shots in order to improve 
the signal to noise ratio of the measurement. At present, 20 laser shots are used per sample 

interval. 

Control and readout of the detector is performed by a Model 1460 optical multichannel 
analyzer (OMA) (EG&G PARC). Measurements are initiated by an electronic signal from 

the OMA that fires the laser. The laser pulse then triggers an optical detector which sends 
an electronic signal to a fast pulser -(Model 1304., EG&G PARC). The pulser implements 
an appropriate delay (approximately 350 nsec for a 50 meter fiber and 750 nsec for a 100 
meter fiber), and gates the detector "on" for a period of 100 nanoseconds. Time-gating of 
the detector is set so that the detector is gated "on" to coincide with the arrival of the 
fluorescence signal at the detector. Because most fluorophores of interest have fluorescent 
lifetimes in the range of s·to 100 nsec, time-gating the detector maximizes signal-to-noise 
by minimizing contributions to the signal from background light and detector noise. 

By incrementing a delay of the detector gate for successive laser pulses it is possible to 
determine fluorescence decay times. Studies have shown that differences in fluorescence 
decay times are useful for discriminating compounds of environmental interest (eg., polycyclic 

• 
aromatic hydrocarbons) that cannot be resolved based on differences in their fluorescence 
emission spectra [Theriault, 1992]. At present, fluorescence lifetime measurements are not 
performed routinely with the penetrometer system because additional measurement and 

• 

processing time would be required. In the future, however, fluorescence decay measurements 
could easily be implemented via software control to take advantage of "dead ~ime" that is 
currently not utilized when the push is halted every meter in order to install the next section 
of penetrometer rod . 

A 486-based microprocessor host computer is used to automate the overall measurement 
process. The host computer controls the OMA system and stores fluorescence emission 
data received from the OMA, collects data from strain gauges, estimates soil type from 
strain gauge data and monitors depths from transducers on the hydraulic ram. A typical 
fluorescence emission spectrum from the LIF-POL sensor is shown in figure 2. As the 
probe is pushed into the soil the data acquisition software generates real-time depth. plots of 
maximum fluorescence intensity, wavelength of maximum intensity, point resistance, sleeve 
friction and soil characteristics as interpreted from the strain gauge data. Under normal 

operating conditions, a fluorescence emission spectrum is collected approximately every 2 
seconds. For the standar~ push rate of 2 cm/sec this corresponds to a vertical resolution 
between measurements of 4 cm. A typical data plot is shown in figure 3. The entire 
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fluorescence emission spectrum is stored on a fixed disk to facilitate post-processing of,.-. ·. 
data . 

Field Procedures 

The SCAPS truck is typically dispatched for 3 weeks to perform field screening and semor 
validation at a site. Prior to the actual deployment of the system, the site is visited to 

determine location of obstructions such as buildings, cement.platforms, fencelines, etc., as 
well as underground obstructions such as pipes and existing storage tanks. At this time, 
information on possible contaminants and prior efforts at characteriz:ation and/or remediadon 
is also collected. Soil samples will be obtained for preparation of calibration standards. 

The truck is deployed with a four person field crew, including a registered geologist. Two 
people are needed handle the push rods and operate the hydraulic press, and the third 
person operates the sensor, including measurements of the calibration and control standairdi1. 

monitoring the actual real time push data, and measurement of the response from 3oiJ 
samples collected during the validation phase of the operation. The: truck is positioned over 
the location to be pushed, elevated and leveled on hydraulic jacks. Following a short series 

of measurements to establish quality control, the sensor is pushed into the ground at a r·· · 
of 2 cm/sec. The push rods are 1 meter in length, and rods are added approximately one. 
minute as the sensor is advanced. A 30 meter push will typically 1take about 40 minutes to 

reach full depth. Generally the hole will be grouted with a cement mixture as the probe is 
removed, through a tube connected through the probe to an expendable probe tip. Five to 

six pushes a day, or approximately 200 feet, can be accomplished in a routine day's 

operation. 

The field operations are generally separated into two phases. The first phase is geared 
towards screening the contaminated region, and typically involves 20-30 pushes of the 
sensor. The second phase, called the validation phase, involves pushing a location and then 

directly overboring with a traditional hollow stem auger/split spoon sar:npling rig to collect 
soil samples. 1bis is repeated 4-8 times to gather samples for traditional analytical measurement 
by techniques such as TPH (EPA method 8015) and TRPH (EPA method 418.1) and PAH 

(EPA method 8270). This data is then compared with the in-situ fluorescence data gathered 
with the sensor to confirm the efficacy of the sensor. This work will be discussed in detaU 
in this report. 
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• Following the site visit, a field report is prepared for the Remediation Program Manager 
(RPM) and applicable permitting/regulatory agencies that includes the raw data from the 
SCAPS pushes, the field borelogs, the analytical data, and a short summary describing the 
results of operations. This is a very preliminary analysis of the site, and is provided so that 
the RPM has immediate feedback on the results of the site characterization and the permit 
conditions are met. (Examples of the field reports are included in Appendices C and D for 
field operations at two different sites in California). This is intended to be followed by a 

more thorough analysis, with in-depth discussion of the.site.detection limits, the plume 
boundaries, possible presence of multiple contaminants . 

• 
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Specific Claim 

A claim is made for a new method of rapid field screening of petroleum, oil and lubricants 

(POLs) with the following conditions: 

• The method is an in situ field screening technique for characterizing the subsurface 
distribution of POL contamination prior to the installation of monitoring weUs Oli' 

soil borings. 

• The method is not a replacement for traditional soil borings and monitoring weUa; 
but is a means of reducing the number of borings and monitoring wells required! 10 

achieve site characterization. 

• The method provides semi-quantitative data on the in situ distribution of POL 

products from the fluorescence response induced in t.he polycyclic aromaidc: 

hydrocarbon compounds that are components of POL products 
• The described configuration makes use of a 337 nm nitrogen laser excitation 

source that targets semi-volatile aromatic compounds (the technique is moat 

effective for PAHs with three or more aromatic rings.) 
• The method detects PAHs in the bulk soil matriJC. throughout the vad •. 

capillary fringe and saturated zones. 

• The method provides a "detect/non detect" field screening capability relative to a 

specified detection limit derived for a specific fuel. produc:t on a site specific soil 
matrix 

• Direct comparisons of sensor data with samples collected using a split spoon 

sampler by overboring the push hole with a conventional auger show 
approximately 90% agreement with conventional laboratory methods (EPA 

Methods 418.1 and 8015) when compared using the "detect/non-detect" 

criteria. This is the same level of agreement observed for comparisons of 
the two EPA methods. 

• The sensor response of the described configuration is inherently quantitative over a 
dynamic range of approximately three orders of magnitud(~ starting from a minimum 

detection capability as low as I O's of ppm (weight of POL product /weight soil); 

however, _the claim is limited to semi-quantitative field screening method because 

. sensor response has been shown to vary as a function of the surface area of the 

DRAFf DOCUMENT 

8 • 



• 

• 

• 

matrix. 

The described configuration makes use of a detector system comprised of a 

spectrograph coupled to a linear photodiode array detector to collect the spectral 

signature of the induced fluorescence emission response. 
• Qualitative use of spectral data provides a means of distinguishing different 

POL products associated with fluorescence events at different depths 

• Feasibility of using spectral differences as a means of minimizing potential 
false positives from non-POL fluorophores has been demonstrated 

• Measurements can be made to depths up to 150 feet, when the sensor is used in 
conjunction with a industry-standard 20 ton perietrometer push vehicle, . Standard 

data collection rates (a sample every 2 seconds) provide a vertical spatial resolution 

of better than 4 cm for a standard push rate of I m/min. Commercially available 
geotechnical sensors can be integrated with the LIF sensor to facilitate hydrogeological 

and stratigraphic analyses of detected POLs . 
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2. Physical principles of sensor operation • 
Fluorescence is a process in which light is emitted from a molecule following excitaition 
through absorption of energy. More specifically, when a molecule absorbs a photon of 

light and the electron is raised to a higher energy level, the molecule is left in an excited 

state. If the molecule does not dissociate as a result of the increase in energy, or loose an or 

part of the energy through collisions with other molecules, after .a approximately 10-11 
-

l 0·1 seconds the electron returns to the lower energy level, emitting a photon in the process. 

The difference between the energy of the initial state and the energy of the final excited 

stated determines the energy of the emitted photon. In general, the energy of the emitted 

photon is less than the exciting photon, so that the wavelength of the emitted photon is 

longer than the 337 nm excitation photon. 

Not all molecules or atoms in POL will absorb the 337 nm photons from the nitrogen laser. 
and so will not fluoresce. Others will absorb the exciting photon., but will not fluoresce 

because the excited molecule will decay by non-radiative processes such as collisions, 

dissociation or non-radiative decay. The particular arrangement of the electrons in the 
polycyclic aromatic hydrocarbons (PAHs) makes them the stronge:st: source of fluorescence 

generally found in POLs. ., 

The wavelength of the excitation source is a critical parameter that determines what compot!Mlt~ 

contribute to the measured fluorescence signal. The 337 nm UV line from the nitrogen laser 
was selected for our system because it can be used to induce fluorescence in man.y PAHi 
which are components in most fuel products, lube oils, and crude oils. This wavelength 

however, will not excite the single ringed aromatic compounds (Benzene, Toluene. 
Ethylbenzene, Xylene) and will only weakly excite the double ringed PAHs. 

While a shorter wavelength will excite a greater number of the P AHs, the transmi1aion foiH 
of the silica fiber at wavelengths shorter than 337 nm is quite high, limiting the depth ra~se 

of the sensor. Using 337 nm, the fiber transmission loss is low enough to permit the use of 
fibers up to lOOm in length or greater. Figure 4 shows that. th~ attenuation of the best 
performing type of UV transmitting optical fiber (high OH silica clad silica) rapidly increaise$ 

for wavelengths less than 300nm. Thus, with presently available fibers, transmission of 
excitation wavelengths required to excite lighter weight aromatic compounds such as BTEX 
components would be limited to shorter lengths of fibers. As an example, consider a 

system for detecting BTEX compounds that excites the molecules using 266 nm light from 
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the fourth harmonic of a Nd: Y AG laser. Referring to figure 5 it can be seen that for a l OOm 
length of fiber, the attenuation curve shown in figure 4 predicts that transmission losses in 
the fiber will reduce the output energy to less than 0.01 % of the input energy at 266nm, 
compared to more than 15% transmission at 337nm. 

One approach to get the required excitation energy out of a long length of fiber at wavelengths 
less that 300nm is to couple a higher power laser source into the fiber. However. studies 
have shown that for high energy pulsed UV las~r sources non-linear absorption process, 
specifically two photon absorption, result in additional fiber transmission losses and ultimately 
catastrophic fiber failure (Theriault, 1992]. Use of the 337nm excitation source also eliminates 
or minimizes problems related to fiber solarization (transmission loss in the fiber induced 
by high energy UV radiation) and fluorescence of impurities in the fiber [Nevis, 1985]. 
Another advantage of the nitrogen laser excitation source is that these systems are readily 
available commercially, relatively inexpensive and easy to use and maintain in the field. 

P AH Fluorescent Response 

In order to define which compounds contribute to the measured fluorescence signal when 
the sample is excited with the 337nm laser source, laboratory studies were conducted in 
which solutions of the pure compounds dissolved in cyclohexane were measured with the 
fiber optic fluorometer system. Compounds tested are listed in Table 1 along with the 
respective identifier and chemical formula. In addition to benzene and subs~ituted single 
ring aromatic compounds (toluene, ethylbenzene and xylene), 18 different PAHs were 
measured. The relative fluorescence for BTEX and the PAHs tested are summarized in 
figure 6. Data for the lighter weight compounds is replotted using an expanded fluorescence 
scale in figure 7. 

Results show that 337 nm laser excitation does not effectively induce fluoresce in the 
BTEX components. Fig. 6 shows that for the PAHs investigated, benzo(k)fluoranthene 
was by far the strongest fluorophore, followed by benzo(a)pyrene, benzo(b)fluoranthene, 
Dibenzo(a,h)anthracene, and benzo(g,h,i)perylene. This is consistent with the ptiysics of 
the transitions involved in the different molecules [Birks, 1970], with the trend showing 

increased fluorescence with increasing number of rings. 

The fact that the strong~.st fluorescence is observed in 4 and 5 ringed compounds does not 
mean that the fluorescence measured in-situ is dominated by the heaviest PAHs. The 
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relative concentrations of the PAHs in a fuel can vary substantially, with only a very sm~, 
amount of the heavier compounds, so that while these heavy compounds tend to fluoresW' 
strongly, the low concentration reduces the contribution from these: molecules. In order to 
provide some insight into what compounds contribute to the measur·ed signal for different 

fuel products, we have estimated the fluorescence from individual P AHs for four differem 
fuel products (diesel fuel marine (DFM), JPS, unleaded gasoline and a Navy lube oil (Lube 
Oil 2190)). The estimate was derived by multiplying the fluorescence/unit concentration for 

an individual P AH compounds measured in cyclohexane (the data presented in Figs. 6 and 
7) by the concentration of the respective PAHs in the fuel product as determined by GC/MS 
analysis of the fuel product. Results are reported for each PAH as the percent of the toui:,) 

P AH fluorescence estimated for all P AHs in the sample. 

Inspection of the results (Figs. 8-11) shows that for each of the petroleum products 

investigated most of the PAH fluorescence appears to be derived from only a Umhed 
number of compounds which are typically much lighter than the 4 .. 5 ringed molecules. For 
example, di-substituted naphthalene is estimated to account for almost 75% of the PAH 

fluorescence for JP-5. Anthracene and phenanthrene appear to produce about 90% 1J>f the 
PAR fluorescence for DFM. Almost all of the fluorescence from the lube oil is derived 

from phenanthrene. Unleaded gasolin.e shows contributions from the greatest number of 

PAH with about 60% of the fluorescence from anthracene and phenanthrene and mostJii.. 
the remaining 40% from trace quantities of higher molecular weight P AH that are effect. 

fluorophores at 337nm excitation (ie., fluoranthene, pyrene, chrysenc, benzo(b )fluoranthene 

and benzo (g,h,i)perylene). For three of the four products studied it would appear that most 
of the observed fluorescence induced via 337nm excitation is derived from P AHs with 3 

rings or more. 

While this approach gives some indication of the source of the fluorescence observed by 

the sensor, the actual fluorescence measured on a combination of PAHs is much more 
complicated. No attempt has been made to correct the above estimates for solvent effects or 
for the fact that the fluorescence from individual fluorophores in mixtures tends to add 

non-linearly because of overlapping emission and absorption bands. Studies by Andr~w1 
and Lieberman [Andrews, 1992] dramatically show that individual fluorescence emission 

spectra add non-linearly in mixtures of PAHs. Data from studies (Fig. 12) shows the 
fluorescence emission spectra from three different PAHs as well as the emission spectra 
from a mixture of the same three PAHs at the same concentration. It can be seen that &he 
acenapthene fluorescence is quenched by the presence of chrys1ene and anthracene. Thi1s 
arise~from the fact that the emission of acenapthene coincides wi1th the absorption band~ of 
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chrysene and anthracene. This effect is shown quantitatively in fig. 13 which shows a plot 
of fluorescence intensity vs. concentration for acenapthene in the presence of different 
concentrations of chrysene. Increasing amounts of chrysene result in increasing suppression 

of fluorescence from acenapthene. 

The important point from the preceeding discussion is that the observed sensor response 
resulting from a fluorescence measurement of a POL contaminated sample at a specified 
excitation wavelength represents the non-linear_ combination of individual fluorescence 
emissions from the mixture of PAHs that are present in the sample. Because individual 

emissions add in a complex and non-linear fashion, it is not possible to predict the net 
fluorescence response even with a detailed knowledge of the PAH composition of the 
sample. Therefore, as the sensor is used at this time it is important to understand that the 

observed sensor response provides information on the bulk PAH composition and not 
information about specific compounds in the sample. 

The utility of the fluorescence technique for field screening of petroleum hydrocarbons 
resides in the fact that fluorescence response for various fuel products (with their associated 
variable PAH compositions) varies predictably over useful ranges as a function of fuel 
product concentration. This is illustrated in Fig 14 which shows a plot of florescence 
intensity vs concentration for a soil sample·that has been inoculated with variable quantities 
of a fuel product. In general at lower concentrations (in the range of 1 O's of parts-per-million 
to a few percent by weight for most fuel products) fluorescence response increases with 
increasing concentration. Eventually, at concentrations in excess of a few weight percent, 

sensor response will saturate due to self absorption and related processes. This provides a 
useful sensor response range for in situ measurements in soils which extends from 
concentrations approximating "action limit" concentrations to levels that correspond to "free 
product" or saturated conditions for many fuel products of interest. Again it is important to 
note that although it is not possible (at present) to deconvolve the observed fluorescence 
emission signal into the contributions from individual components, the signal does vary 
predictably as the concentration of the mixture (ie., concentration of the fuel product) 
changes. ' 

Spectral signature of contaminants 

In addition to providing, in situ information on subsurface fuel product contaminant 
"concentration" the sensor also provides information about fuel product type. The spectral 
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signature of the fluorescence emission is directly related to the composition of the flm:mJipho. 
mixture that is responsible for the fluorescence. Because various fuel products have differ ..... · .·· ~ 

relative proportions of light to heavy PAHs that are a direct resu1c of the fraicdona«ion 

processes and additives used to produce different fuels. these compositional differences are 
reflected in the spectral signatures. More specifically. lighter fuels like jet fuels (e.g., jp .. 4, 
and JP-5) have aromatic compositions that are domfnated by .single and double rin11 
compounds. These fuels have very low concentrations of aromatic compounds with thrru 
or more aromatic rings. In contrast, heavier pro?ucts like diesel fuels and lube oils have 
PAH compositions that include aromatic compounds with three or more rings. These 

compositional differences are illustrated in GC/MS data for various fuels presented in 
Figures 15-17. The utility of using spectral differences in fluoresce:nce emission signatures 

to estimate fuel product type is derived from the fact that in general the wavelength of 
maximum fluorescence emission shifts to longer wavelengths as the number of aromatic 
rings increases (Fig. 18). Therefore, the fluorescence emission spectra for a Hght fuel 

product like a jet fuel (Fig. 19) is blue shifted (ie., occurs at short1er wavelengths) relative 

to heavier product like a diesel fuel (Fig. 20). 

The present configuration of the LIF POL sensor system collects and stores the spectral 
data for every measurement. During pushes the maximum fluorescence intensity andi the 

wavelength of the maximum fluorescence intensity is plotted as a :function of depth. T. 
spectral data provides a means of confirming that observed fluorescence events are consist, 
with the spectra from known POL products and provides a method for rapidly distinguishing .,,, 

different products· associated with fluorescence events at different depths. At present it is 

necessary to manually inspect depth profiles showing the wavelength of maximum 
fluorescence intensity and to retrieve individual emission spectra from depths of interest in 
order extract the spectral data. Efforts are currently in progress to 1::mhance the capability of 

the system by providing automated on-line spectral pattern recognition based on artificial 
neural networks for classifying fuel product types and recognizing potential interferences 

from non-POL products [Andrews, l 994a, Andrews, l 994b, Andrews 1992]. The role of 
spectral identification of contaminants will be further illustrated in section 6 using field data 
from a site with several contaminants. 
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System Response 

Response to different POLs 

The relative response of the SCAPS LIF sensor is dependent upon the specific analyte 
being measured. The instrument's sensitivity to different POL materials can vary by as 

much as two orders of magnitude [Lieberman, 1992; Davey l 994a; Apitz l 992a, Apitz 
l 992b]. These variations in sensitivity are primarily a .reflection of the variations in the 
PAH distribution found within POL products. Other contributing factors such as optical 

density, self-absorption, and quenching are less important. 

As mentioned previously, the SCAPS LIF sensor responds only to PAHs which fluoresce 

when excited at 337 nm. This includes multiring aromatics with three or more rings as 
well as some two-ring compounds [Lieberman 1993]. Aliphatic species, single-ring 
aromatics, and most two-ring PAHs do not contribute to the LIF signal. The total 

observable fluorescence produced by any given POL sample is dependent upon the mole 
fraction of fluorescing PAHs along with the relative quantum efficiency of each of the 
fluorescing species . 

It is important to note that the fluorescence properties of POL contaminant in soil may also 

change after long term exposure and interaction with the environment. A POL contaminant 
which has been in the ground for any period of time will undergo chemical changes due to 
weathering, biodegradation, and volatilization. In terms of degradation and ~ransport, the 

lighter P AHs tend to volatilize and biodegrade first, leaving only the heavier P AHs as time 
progresses. These are the PAHs that are preferentially excited by the 337 nm laser source 
used in the SCAPS sensor. 

Matrix effects 

The in situ fluorescence response of the LIF sensor to POL material is sensitive to variations 
in the soil matrix. This effect is demonstrated in figure 21 which shows the fluorescent 
response of jet fuel JP5 in four different soil matrices. Matrix properties which affect LIP 
sensitivity include grain size, mineralogy, moisture content, and surface area. Each of 

these factors influences the relative amount of analyte that is adsorbed or absorbed into the 
soil. Only the relative fr,action of analyte that is optically accessible at the window of the 
probe can contribute to the fluorescence signal. 
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Of the four influencing factors mentioned above, the dominant parameter is surfa.ce ru-. 
[Apitz et al. l 992a]. LIF sensitivity to POL on soil has been shown to be inverseJy 

proportional to the available surface area of the soil substrate [Apitz et al ., l 992b]. 
Figure 22 shows how the LIF response varies with increasing soil surface area. Sandy 
soils tend to have a much lower total available surface area than c:lay soils. POL in Hndy 
soils generally yield a correspondingly higher fluorescence responst: than POL in day rich 
soils. Figure 23 shows the results of an experi~ent to measure the response of the LEF 

sensor to soil samples spiked with .diesel fuel marine (DFM). The -soil samples were 
prepared as a series of sand/clay (illite) mixtures with progressively increasing day ccm~m. 
It can be seen that the relative LIF response to DFM in each soil is essentially idendca] 
once the response curves are normalized to the available surf ace area of each of the SO'ilS. 

The moisture content of the soil matrix is another influencing factor. The SCAPS UF 
sensitivity to POL generally increases with greater soil moisture content, although in 1ome 
natural soils, the effect appears to be small. Figure 24 shows sevc~ral response curves for 
DFM on sand. Each curve represents the results of fluorescence measurements on a soU 
with different water content. These results suggest that the response is fairly inseflisidve '°' 
changes in moisture content. In another study, it was demonstrated that increasing the 
an:ount o_f water in a soil tends to ~a:row t~e sensitivity differenc~ between sandy and e.. -- .. ~ 
soils [Ap1tz et al 1992a]. Mechan1st1cally, 1t appears that water displaces POL from Wii• __ " 
the pore spaces of the matrix, effectively reducing the surface area available to the contaminant. 

The effects of soil grain size has also been examined in laboratory studies. LIF sensldvley 
generally increases with grain size. Figure 25 summarizes the results of determining the 
sensor response to DFM in sand matrices of three different mesh sizes. The measured 
fluorescence is shown to be substantially greater in the coarser mesh sizes. 

Spectral Interferences 

The SCAPS LIF sensor is sensitive to any material that fluoresc~es when excited at 337 
nm. Although SCAPS is intended to specifically target petroleum hydrocarbons, the 

excitation energy produced by the LIF system's nitrogen laser may cause other subsuance3 
to fluoresce as well. At some investigation sites it is possible that SCAPS could respond 
to fluorescence originating from non-POL sources. Many common fluorescent minerals 

can pr2duce a measurable LIF signal. Other non-POL fluorescent material may be found i1n 
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.e subsurface environment as a result having been introduced through human activity. 

De-icing agents, antifreeze additives, and many detergent products are all known to fluoresce 

very strongly. 

The potential presence of fluorescence emission from non-target (non-POL) analytes within 
rhe soil matrix must be considered when assessing SCAPS field screening data. In some 
instances, the inability to discriminate between POL fluorescence and non- POL fluorescence 

would lead to false positives for the presence 9f POL. Non-POL . fluorescence could 
possibly mask the presence of POL fluorescence, leading to reduced sensitivity or erroneous 

estimation of the relative amount of POL present. In a worst case, spectral interference 
could lead to a false positive or false negative report of findings. 

Because the SCAPS POL sensor collects full spectral information, it is almost always 
possible to discriminate between POL and non-POL fluorescence by analyzing the spectral 
features associated with the data. The LIF sensor system utilizes a multichannel detection 

scheme in order to capture a complete fluorescence emission spectrum at each point along 
the push. The advantage of this approach over methods which rely on single channel 
measurements of fluorescence intensity is that spectral features are obtained which can be 

•

ed to associate the signal with a specific petroleum class, mineral substance, or other 
aterial. The spectral patterns collected in situ provide the means to uniquely distinguish 

POL fluorescence from potential imerferents. 

SCAPS ability to recognize non-POL fluorescence has been tested in several 13:boratory 

experiments. In one study [Andrews l 994b ], the spectra of eight fluorescent minerals and 

five fluorescent chemicals were obtained with the LIF sensor. These spectra were compared 
with the LIF spectra obtained from multiple samples of jet fuel, gasoline, diesel fuel, and 

lube oil. In all cases, the POL spectra could easily be recognized ( by both computer 
algorithm and human analyst) as different from the non- POL spectra. The ~pecific substances 
used in the experiment were chosen because they fluoresced in the same spectral region as 

the fuel products. Many other fluorescent chemicals and minerals fluoresce in a spectral 
region far removed from the POL spectra. The materials used included: ' 

• 

Calcite 

Norbergite 
Fluorite 

Scapolite 

Resinous coal 
Aragonite 

Fossil Algae 
Turritella agate 

Tide Surfactant 
Prestone antifreeze 
Simple Green detergent 
Quinine sulfate 
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In addition, the organic compone~t of some soils contains humus. This naturally occurri .. ) 
residue of plant decay often contains some small amount of fluorescent PAHs. Laborato1'1' 
tests [Davey I 994b] have demonstrated that humics do not interfere with LIF detection of 

POL on soil. Humic fluorescence is minimal at concentrations found in even the moit 
organic rich soils. 

Dynamic Range 

The linear dynamic range of the instrument depends upon the specific POL ana1yte as wen 
as the matrix being considered. Generally, for in situ measurements we have found that 
the linear portion of response curves extends well beyond three orders of magnitude. RoU 
off tends to occur at concentrations gr~ater than 10,000 ppm.- In sandy soils, the roll off 
occurs at lower concentrations than in clay rich soils, possibly due to self absorption 

[Apitz 1992a] or saturation. 

The linear dynamic range of the LIF sensor also depends upon instrumental parameters 

which are operator controlled. The linear dynamic range may be extended to higher 
concentrations by adjusting the slit width of the detector, but this results in decreased 
sensitivity at lower concentrations. • 
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4. Quality Control & Calibration Standards 

Two different types of standards are used during field operations. A quality control standard 
based on a solution of quinine sulfate is used to insure the system is functioning correctly. 
This standard also allows the data to be normalized if the probe is changed in the middle of 
the field operations. A set of calibration standards is prepared to evaluate the sensitivity of 

. the sensor to the soil type at the site and the fuel type expected to be encountered. This set 
of standards is used to establish the noise in the measurements as well as the sensitivity of 
the sensor to the soil/fuel combination. 

Quality control standard: Quinine Sulphate 

The quality control standard, designed to evaluate the system performance and internal 
noise, consists of dilute sulfuric acid mixed with 10 ppm (by weight) quinine sulphate. 
Quinine sulphate has a high quantum efficiency so that it fluoresces quite strongly, is 
chemically stable, easily reproducible, and exhibits minimal photodegredation . 

A single measurement of the quinine sulphate standard averages 20 fluorescence spectra 
(analogous to the in-situ push averaging), and the measurement is repeated three times 
directly before and after a push. The short term system stability is defined as the standard 
deviation of the three measurements. Typical results show an average standard deviation of 
1- 2 % of the fluorescence intensity. 

The quinine sulphate data is also used to normalize data taken using different probes. 
Figure 26 shows the quinine sulphate signal was much stronger for the first 4 pushes at a 
recent site. This is due to the fact that a new probe was substituted after the fourth push. 
The new probe had a much longer fiber optic ·cable than the old probe ( 100 m and 50 m 
respectively), causing more attenuation of the laser light due to absorption in the fiber, and 
the realignment of.the optics changed the collection efficiency of the detection system. The 
quinine sulphate data was used to normalize the data from the first 4 pushes for a consistent 
data set throughout the site . 
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Calibration Standard: target fuels in native soil 

In addition to the quinine sulphate quality control standard. a series of spiked soil standards 
are prepared using soil gathered from the site. The sensitivity of the sensor will depend <im 

the type of hydrocarbons encountered. For instance, diesel fuel (which is composed mOM~y 
of heavy PAHs) tends to fluoresce strongly when excited by a nitrogen laser, so that a 
small amount of fuel can give a large fluorescence signal. On the other hand, some jet fuels. 
(e.g. JP-5) are composed of a greater fraction of lighter PAHs, which are not efficiently 
excited with nitrogen laser excitation, ·so that·a larger -amount of jeit fuel is needed to 1ive 
the same fluorescence signal as diesel fuel. Hence the sensor is less sensitive to this type of 
fuel. 

The fuel chosen as the standard should match the expected in-situ petroleum as closely u 
possible. We have typically encountered diesel fuel marine (DFM) andjet fue1 #5· (JP ... S) It 

many of the sites we have visited, and often use either or both of these as ca.Hbration 

standards. One of the difficulties in establishing the target fuel is that often many different 
fuels were used during the history of the site, so the contaminant represents a combinadon 
of fuels. In addition, the contaminant has aged and weathered from 1ong term exposure at 

the site. This is the same problem that many other quantifying analytical methods a]ao 
encounter, and for this reason, SCAPS LIF-POL sensor is intended to be a screenina; .. 

the establish the presence of contamination, rather than a quantitative method fol' me•~ 
the amount of contamination. 

To prepare the standards, a sample of soil is collected from the.specific site to be characterized. 

The soil is gathered from below the surface, at a depth of 1-2 fee:t, to reduce hydrocarbon 
contamination from aerosols and other airborne particulates, and is grossly sifted to remov~ 
sticks and other large debris. A series of soil samples are prepared by spiking the soil with 
various concentrations of fuel (from 0 ppm to 50,000 ppm by weight). The spiked samp1les: 
are tumbled for 24-48 hours to insure uniform distribution of the fl.tel. 

The fluorescence spectra from the spiked samples are measured at the start of each day of 

field operations. As with the quinine sulphate, 20 shots are averaged to provide a ain;le 
measurement. At present, a single aliquot from each standard concentration is measured 
three times, with the aliquot being stirred between measurements. The standard devfadoo of 

the calibration standards will reflect both the internal noise as well as the variations due to 

inhomogeneities in the soil, and can be compared to that of the internal standard (quinine 
sulfate) to assess the inhomogeneity of the soil at the site. 
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The calibration data for the diesel fuel marine standards from field operations at the Naval 
Station, San Diego: Fire Fighter Training Center (FF IF) and the Naval Air Station: Alameda, 
which will be discussed in more detail below, are shown in figures 27 and 28. The 
different symbols represent the measurements obtained on different days. This data will be 
used to calculate the sensitivity or response of the fuel to the local soil, as well as the 
baseline and standard deviations that are needed to determine the detection limit at each site . 
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5. Detection Limit • 
Because the response of the LIF-POL sensor is sensitive to the type of contaminant and the 
specific properties of the soil at the site, the detection limit of the sensor will vary from site 
to site. Sites contaminated by heavy petroleum products such as diesel and fuel on, in a 
sandy environment, could have detection limits in the tens of ppm range, white iites 
contaminated by lighter jet fuels in a clay based soil could have detection limits in excess <iJ>f 

1000 ppm. Though the LIF-POL serisor is intended to be a semi-quantitative indicator of 
contamination, it is important to provide a well defined, quantitative detection limit, so that 

the level of detection for the site is well defined. In this way, a site that is declared "clean" 
because of the absence of fluorescence is characterized to have a contamination level less 
than the detection limit. 

The ability of the LlF-POL sensor to measure small amounts of contaminant will be Umited 

by two things: the noise from small fluctuations observed in the fluorescence data, and the 
sensitivity to the specific hydrocarbons present in the soil. The noise comes from 
several sources, including those internal to the sensor (which can be reduced by improvemen" 

to the sensor), as well as from external sources that are due to the fluorescence properties 
of the soil. Internal noise arises from fluctuations in the output energy of the nitrogen lue·· · \ 
variations in the detector temperature, and changes in optical alignment. External noia _·- ,.. 

comes from variations in the background fluorescence and diffuse reflectivity of the soU. 
Because the constituents are not uniform within the soil, the fluoresc:ence signal will change 
depending on exactly what is presented to the sensor window, causing the fluctuations in 

the measured background. 

In practice, setting the detection limit is a two part process. The first part consists of 
establishing a fluorescence threshold, the level of fluorescence that must be exceeded to 
indicate the presence of contamination. This threshold is given by the sum of the background 

fluorescence and the noise. The second part is to relate this fluoresc:ence threshold to the 
concentration of petroleum to establish the detection limit in mg/kg. This is done using the 
sensitivity determined from the calibration standards. ' 
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.ise, Background & Sensitivity 

three quantities are needed to determine the fluorescence threshold and the detection limit: 
10ise, background and sensitivity. These are determined using the calibration samples 
>repared prior to the site visit using standard analytical techniques. 

~he fluorescence intensity for each calibration sample is measured daily at the start of 
>perations. The data is regressed to establish a slope and intercept. For each-regression, a 
·ecord of the goodness of the fit (r) and the uncertainty in the slope and intercept values are 

:al cu lated: 

.vhere I is the measured fluorescence intensity in counts, C is the concentration of the target 

.. uel in mg/kg, !0 is the intercept in count, a. is the slope, and 

1:1 Ia = uncertainty in intercept 

1:1 a. = uncertainty in slope 

.termined from the goodne.ss of the fit. 

fhis procedure is carried out using only the lower concentration calibration standards, 
:ypically those with concentrations less than 1000 mg/kg. This is done for several reasons. 
Experiments have shown that for the full range of calibration standards, the calibration data 
is not well fit by a linear regression (see figure 29). This is not surprising because of the 
:omplicated interaction between the fuel and soil type [Apitz, 1992a]. Because of the large 
range of standards, a log-log plot has been adopted for analysis of the complete set. 
Surprisingly, it has been found at some sites that the entire data set is well fit by a single 
~xponential function 

where C, I and 10 are defined as above. The complete calibration data from field operations 
at NAS:Alameda are shown in figure 30, and it can be seen that the exponential fit is quite 

satisfactory. This exponential dependence is not found at all sites, and in particular, many 
sites show a saturation of th~ fluorescence at high concentrations of contamination. This 

behavior is still under investigation, and it is hoped that this can be used in the future to 
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lead to a more quantitative measure of the contamination at a site. 

·~ 
The accuracy of the exponential fit is not good at low concentrations. By restricting the chua 
set to the low concentration samples, the data is well fit using the linear regression and this 
approach gives much more confidence in the sensitivity near the detection limit. The caliltmHion 
data for operations at NAS:Alameda are shown in figure 28 for the three days during which 
the validation samples were collected. While the fitting procedure is carried out for aU the 
calibration data, in calculating the fluorescence threshold and the detection limit the dat<a 3et 

is generally restricted to the calibration data from those days when the soil samples for 
analytical measurements were collected. This is done so that the fluorescence threshoJdl and 

detection limit can be used directly with the analytical measurements to validate the effkiency 

of the LIF-POL sensor. 

Calculated detection limits 

The slope (a), intercept (10), and intercept uncertainty Cillo) are used to determine the 
background, noise and sensitivity in the following way: 

background = 10 • sensitivity= a 

noise= Llio. 

The noise is defined as 1.00 times the uncertainty under the standard assumption of a 
normal student's t distribution statistics. For the number of points used in these fits 
(typically 4-5), this corresponds to an 80% confidence limit. The bac:k.ground, sensitivity 
and noise for several sites are shown in table 2. For those sites where sample coUudon 
occurred over more than one day, the data represent an average of the values. 

The quantities needed to calculate the fluorescence threshold and the; detection limit arc IH)W 

known. These are determined from 

threshold limit= background+ noise 

=Io+ Llla 
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detection limit ==noise I sensitivity 

== 6.I0 I a.. 

These limits are also shown in table 2. One can see that the detection limit will vary 

somewhat from site to site. 

Discussion 

This method for setting the fluorescence threshold and detection limit has been chosen for 

several reasons. It is based on a standard analytical chemical approach for quantifying the 
response of a detector. It is also easily reproducible, and the results follow directly from 

applying a well defined series of data reduction techniques that can be documented and 

repeated at any site. 

This approach does have limitations. The background level is determined by a single soil 
sample, chosen near the surface at one location from the site. It is possible that the soil 
sample is contaminated, so that the background represents not only the natural fluorescence 

but a contribution from the contaminant. This is not usually a problem as the soil is 
collected in consultation with local site officials who have a good knowledge of the site and 
can identify areas that are not expected to be impacted. To avoid contamination from the 

aerosols and other airborne sources, and surface affects such as asphalt and surface oil the 
soil is collected below the surface. 

Even if it is not contaminated., the background from this single sample may not be representative 
of the whole site. At a typical site, it has been found that the background will vary with 

depth generally becoming smaller with increasing depth. It is not clear how to determine the 
in-situ background in a systematic manner. Techniques for extracting the background and 
noise quantitatively from the push data using a histogram of the push data are presently 

under development. This work (described in more detail in Appendix B), is not part of the 
present claim, but is included as an indication of future capabilities. While this approach is 
not yet mature enough to be incorporated into the calibration procedure, we believ~ it has a 

great deal of promise. 

In summary.while we feeJ that although the present approach utilizing the calibration samples 
to set the fluorescence threshold and detection limits has some drawbacks, it is currently the 
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best _choice. Ot~er ap_proaches to d~termining these q~antites using the in-situ push datal w·· ··. 
continue to be mvesugated, and will be evaluated agamst the present approach. . . .. · i 

• 
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• 6. Introduction to Field Data 

• 

• 

This section will describe the field data collected with the SCAPS LIF-POL sensor, and 
will detail some of the information that can be extracted from this data. This is intended to 
be an introduction to the types of analysis that can be conducted with the sensor. As part of 
our site field screening procedure, a series of soil samples have been collected at each site 
and analyzed using established analytical methods. The full procedure for this work, along 
with a discussion of the efficacy of the LIF-POL approach, is discussed in detail in the next 

section. 

The following will describe field data from two sites. The first site is a naval fire fighting 
training facility in San Diego that has been in use for almost 50 years. The site is known to 
be impacted with petroleum contamination, although the age and composition of the 
contaminant is not clear. The second site is within the Naval Air Station:Alameda at the 
location of a turn of the century oil refinery. This site was known to contain refinery 
wastes, a jet fuel (JP-5) spill near a jet engine test cell, and a gasoline release near the 
former Naval Exchange service station . 

At both sites, the SCAPS truck was deployed for a period of several weeks. Operations 
were divided into two phases. The first phase of the site assessment involved advancing a 
large number of pushes (22 at FFTF, 37 at NAS:Alameda) to characterize the spatial extent 
of the contamination. This is the "plume chasing" phase of the operations in which the 
pushes are initially made in accordance with a grid pattern of the site, and the locations .of 
the later pushes are determined as the size of the contaminated region becomes clear. 
During the second phase,. several locations in the site are pushed again, after which a 
hollow stem auger drill rig is used to collect soil samples directly adjacent to the pushes. 
These samples are then sent to a state of California certified laboratory (Analytical 
Technologies, Inc. was used for all of the data shown in this report) for analytical measurement 
of the petroleum content using methods 418.l(TRPH) and 8015 (TPH). 

The fluorescent data from each site will be discussed, and interpreted to provide a piCture of 
the depth and spatial extent of the contamination at each site. An example of the use of the 
spectral information to differentiate between different contaminants is also shown. The 
validation data, used to confirm the efficacy of the sensor, is discussed in the next section. 
In addition to the validation data from the two sites discussed here, data from an additional 
four sites will be presented . 
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The field reports generate~ directly after t~e site visits, which include the raw pus,h ~~~ ... 
field borelogs, results of soil sample analyucal measurements. and report from the ceru~. 
geologist present during all phases of the field operations, is included for both sites in 

Appendices C and D. 

Naval Station. San Diego: Fire Fighter Training Faciliti[ 

Site history 

The Naval Station, San Diego Fire Fighting Training Facility (FFTF) is located i1n San 
Diego, directly next to San Diego Bay northeast of Pier 8. It encompasses approxima~ly 

140,000 square feet measuring 500 by 275 feet, and is currently in use for fire fiJhtin& 
training exercises. These operations have been conducted at the site since the late 1940:1. 
Further details of the site history and geology are given in Appendix A. 

Petroleum hydrocarbon material presently used at the FFfF includes diesel fuel used to 
heat building 167 and 3,500 gallons per week of JP-5 to fuel training fires. Th'e training 

fires last approximately five minutes each. Quench water from each exercise i1s directed to 

an oil/water separator system which directs the de-oiled waste wat(!r into the sanitary -~ ..• w. . , 

system. Prior to 1988, the de-oiled waste water, water runoff, :and building watSbdc J!: 
. . ·. . . . ,, 

was directed into a storm drain that discharged to San Diego Bay. The 28,000 gallon above 
ground vaulted tank, No. 13, is composed of two concentric tanks. In the pas.t,. d~ffermi 
fuels were stored to produce various types of fires. 

Previous environmental investigations performed at the FFfF have determined that the soU 
and groundwater at the FFfF are impacted by light non-aqueous phase liquid! (LNAPL). 

Numerous borings and wells have been installed at the site, and approximately 14,000 
gallons of LNAPL were reported to have been present prior t.o initiation of remedial 
activities at the site. Product recovery trenches and wells have been installed, and NavaJ 
Facilities Engineering Command Southwest Division reports that approximately 1$ to 20 
gallons of LNAPL have been extracted daily since June of 1993~ The LNAPL, pdm- co 
substantial removal, occupied an area roughly 200 by 250 feet arid was present at thick.nenu 
up to one foot. 

The SCAPS vehicle was deployed to Naval Station, San Diego to investigate the Fire 
Fighte_r Training Facility on 11 January 1994 and from 26 January through 8 Febrmtry 
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• 1994. Problems with the SCAPS onboard generator necessitated the split deployment. A 
total of twenty-two SCAPS pushes and three hollow stem auger borings were completed 
with twelve soil samples collected by split spoon sampler. Figure 31 displays the push 
locations. At most push locations, the site was covered with an asphalt black top so a 
non-instrumented "dummy probe" was used to.penetrate the asphalt and near surface soil to 

a depth of approximately 2 feet below ground surface. 

• 

• 

Push data 

The fluoresecence and geotechnical data from a represenetative push is shown in figure 32. 
(Note that the raw data from all pushes at FFfF are shown in Appendix C). The cone 
pressure and sleeve friction are measured over 2 inch intervals, and are used to determine 

the soil classification over a range from 1 to 12. The different classifications correspond to 
different types of soil as shown in figure 33. The cone pressure and sleeve friction values 

are input into an artificial neural network implemented in the present SCAPS software to 
provide a real time display of the soil classification. In addition to the geotechnical data, the 
sensor also measures the fluorescence at 2 inch intervals. At each depth, the entire spectrum 

is saved, and the software extracts the intensity at the peak of the spectrum and displays 
this value in real time. In most cases, the wavelength of the spectral peak is also displayed 
in real time. 

The fluorescence is present at a background level from the surface down to a depth of 8.5 
feet. At this depth, which corresponds to the capillary fringe at this site, the tluorescence 

sharply increases by two orders of magnitude. This is due to the strong fluorescence of the 
poly-cyclic aromatic hydrocarbons (PAHs) found in the LNAPL. The fluorescence drops 
back to background levels at 10 feet, the top of the saturated zone, and negligable fluorescence 

is observed below this region. This is consistent with the low solubility of PAHs in water, 
and supports the conclusion that the contamination is in the form of LNAPL present in the 
capillary fringe region. 

' 
In the data shown in figure 32, only the intensity of the fluorescence at the peak of the 

spectrum is plotted. A more powerful technique for viewing the data from a singie push is 
the "spectrum-depth matrix" shown in figure 34. In this figure, the depth is plotted on the 

y-axis and the wavelength is plotted across the x-axis, and the intensity at a given depth and 

wavelength is given by the color at that point. Purple indicates the weak fluorescence at the 
background level, whild' green and red indicate strong fluorescence. The spectrum can be 

DRAFf DOCU1v1ENT 

29 



seen ~y looking ac~oss a horizontal_ line. while the i~tensi~y (at a.given wave~ength) ~ .. 
1 

function of depth is seen by looking along a vertical !me. It :is easy to pick om dllJ 
contaminated depth region in this figure, as well as seeing that the peak wavelen1th of 

emission is near 430 nm. One can also see that the background spe:ctra differ from those in 

the contaminated region. The background peaks closer to 500 nm in contrast to the 430 nm 
peak of the contaminant. This spectral information is very useful in s1eparating the background 

from contaminant, as well as separating regions contaminated by different products. as will 
be discussed later. 

One of the advantages of the LIF-POL apprach to field screening is the fine depth scale that 
can be obtained. This can be seen in the fluorescence data shown in figure 32. The 
contaminated region is not simply a featureless plume, but shows a double peaked structure 

with a less contaminated region in the middle. This feature is sec~n at most of the pushes 
showing contamination (pushes 1,2,3,7,11 and 22), and can be se:en in the data from a 
series of pushes on a transect of the site (figure 35). The exception are the pushes near the 
quay wall, where the contaminated region is substantially thicke:r because the LNAPL is 
most likely piling up against the impermeable cement wall. It is nm c:lear at present why the 
contaminated zone should have this structure, but it is thought that this may be related to 

movement of the water table due to tidal influences associated with the proximity to San 
Diego Bay. • 
Spatial Extent of Contaminant 

One of the most effective uses of the SCAPS LIF-POL sensor is to delineate the spadd 
extent of the contamination at a site. This is done by repeated pushes throughout the ahe. 

and then correlating the fluorescence data to indicate both the: depth and extent of a 
contamination plume. While the site plan written prior to deploying to the site wm include 
general directions on the location of the measurements, the exact location of the pugheg atl 

generally determined as the field data is obtained. 

The site push data can be viewed in a number of different ways. In figure 35, the fluorescence 
data for several pushes along a transect are shown. One can see :a consistent pattern with 

large intensities near the center of the site, and clean pushes near to the edge of the site. The 
location of this transect is shown in the site map in figure 31. A perpendicular tran~ect. 
marked as A-A' on the map, is shown in figure 36. From this data there is evidence thait W 

LNAP~ is piling up against the cement quay wall, but unfortunately a limited number of 
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pushes were made in this area. so the data is not conclusive. 

A more complete picture of the spatial extent of the contamination can be made by incorporating 

the fluorescence data from all of the pushes.into a single figure. Figure 37 shows the extent 

of the contamination plume relative to the landmarks and push locations at the site. This 

figure was generated by first integrating the fluorescence intensity (above the background 

level) at each push location, which is indicative of the total amount of contamination at that 

location. This data is tabulated for each push, and a color-assigned according to.the total 

fluorescence at that location. The data is then interpolated (using a standard technique called 

k.riging) between push locations using a weighted calculation that minimizes the statistical 

variance. Note that the region in the middle of the site shows rather fine detail in the shape 

of the plume, while near the quay wall, where few pushes were advanced, the plume has 

much less structure. Because there are fewer data points near the quay wall, the plume size 

is not as known as accurately as in the center of the site. 

This figure illustrates one of the advantages of a SCAPS site analysis. In those regions 

where fine spatial detail is desired, such as shown here near the center of the site, a greater 

number of pushes can be advanced. In regions where less detail is required, fewer pushes 
are needed. The goal of the site operations at FFI'F was to show the spatial extent of the 

contamination near the center of the site, away from the quay wall, so more pushes were 
advanced in the middle of the site. It is important to note that the location of the pushes and 

hence the fine scale horizontal resolution of the contamination can be adjusted in real time 

while at the site, using the data from those pushes already advanced. 

Naval Air Station Alameda - Site 13: Old Refinerv Site 

Site history 

Naval Air Station Alameda is located at the western end of Alameda Island, in Alameda and 

San Francisco counties, California. Alameda Island lies along the eastern side 'Of San 

Francisco Bay, adjacent to the city of Oakland. The air station occupies 2,643 acr~s and is 

approximately 2 miles long and I mile wide. Most of the eastern portion of the air station is 

developed with offices and industrial facilities; runways and support facilities occupy the 

western portion of the station. Further details are found in Appendix A. 
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Originally a peninsula. the land that is now Alame~a Island wa~ isolate~ fr~m the mainta·· 
in 1876 when a channel was created through the up of the peninsula. lmkmg San Leand,. " 
Bay with the main portion of San Francisco Bay. Dredging was conducted to deepen the 
canal and allow commercial and industrial traffic to and from the island's early industrial 
sites. These sites included a borax processing plant and an oil refinery, the Pacific CoU& 
Oil Refinery, which is now known as Site 13, former oil refinery. In 1936, the U.S. Navy 
acquired title to the facility and began construction of the air station in response to the 
military buildup in Europe prior to World War II. After entry of ~he U.S. into the war in 
1941, more land was acquired adjacent to the air station.-Following the end·ofthe war, the 
Navy returned NAS Alameda to its original mission of providing support for fleet aviation 

activities. 

Site 13 at NAS Alameda is located as shown on figure 38. Site 13 lies within an area 
formerly occupied by the Pacific Coast Oil Refinery. The refinery operated form 1879 to 
1903, and refinery wastes and asphaltic residues were reportedly disposed of at the site. 
The goal of the SCAPS field operation was to provide a preliminary delineation 01f the 
vertical and lateral extent of POL at the NAS Alameda, Site 13 former oil refinery; 

A total of 45 pushes and 8 boreholes were advanced during the field operations at N.AS 
Alameda between March 16 and April 6, 1994. The last 8 pushes (#38-45) were overdrU.! 
with a hollow stem auger to collect soil samples. A total of 49 discrete soil samples W< . . ·

1 

collected and analyzed by tranditional methods as part of the SCA.PS validation program. 
These will be discussed in more detail in the next section. 

Push data 

The push data from this site showed a substantial region of very !high fluorescence. Note 
that the raw push data from all pushes at this site are included in appendix D. Pu1sh:e1 with 
large amounts of fluorescnce are #1, 2, 3, 6, 7, 8, 12, 13, 14, 25, 26, 41, 42, 43, 44, and 
45. Other pushes such as #9, 15, 23 and 26 show a moderate level of fluorescence, whUe 
pushes such as #20, 21, 22, 28, 29, 34, 35, and 38 show onl~r background levels of 
fluorescence. The region of strongest fluorescence was concentrated at the push Jocadons 
bounded by the dashed line in figure 38, with weaker fluorescence outside this region, and 
clean pushes (showing only a background level of fluorescence:) occurring outside the 
dotted line. Because of the existing buildings at the site, the complete spatial extent 01f the 
contaqiination could not be obtained, but a clear delineation of the north end of the she wu 
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accomplished. 

A powerful technique for interpreting the site contamination is to display the push data 
using a 3 dimensional visualization software package. (In this case, the software used was 
Earth Vision by Dynamic Graphics, Inc.) The software uses the data from the push locations 
and a minimum tension algorithm to interpolate between the push locations, providing a 
visualization of the contamination. Obviously the picture will be more accurate as the 

number of pushes increases, and care must be ~xercised in interpreting the data in this 
format as the resolution is only as good as the distance between the pushes. However, this 
approach does allow the full three dimensional nature of the LJF-POL data to be displayed. 

Figure 39 shows a three dimensional view of the NAS:Alameda data, where the software 

has been configured to display the volume where the fluorescence exceeds the background 
level. This allows one to visualize the contaminant plume spatially. The figure also includes 
a cutaway to display the interior of the plume, where the highest levels of fluorescence 
were observed. This coresponds to the region of greatest contamination. The acutal push 
locations are shown in purple as verticle lines throught the plume. 

It is interesting to take a cross-section through this 3 dimensional figure to produce a 
transect showing the variation in the fluorescence. Figure 40 shows an east-west transect 
along the line A-A' shown in figure 38 and represents the data from pushes #21, 29, 17, 
40, 12, 41, 7, 42, 2, 42, 24 and 44. The pushes performed during the validation stage of 
operations (#39, 40, 41, 42, 43, 44, 45) are shown from left to right in the figure. This 
figure plots depth along the y axis, push location along the x-axis with 'the maximum 
fluorescence intensity represented by the color. Two hot spots with very high fluorescence 
can be seen, along with some surface fluorescence throught to be due to asphaltic contaminants 

at ground level. Also shown on the figure are the pushes from which soil samples were 
collected, and the TRPH values measured for the soil samples. Good qualitative agreement 
between the two methods can be observed. 

Spectral signature of contamination 

Most of the fluorescence observed at the site occured beneath the water table, and so most 
likely represents signal from the heavy tar-like refinery waste that was buried at the site 

during the operation of ~he refinery prior to 1903. From the soil samples collected with the 
split spoon sampler, it was found that this contaminant is very viscous, with low mobility 
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so that it cannot float on the water surface. • This heavy waste proved very interesting when the spectral signatures of the si1te were 

closely inspected. In figure 44, the fluorescence appears to occur in two separate regions. 
While it may appear that these are just artifacts of the ~ata, in fact the two regions have 

distinctly different spectral signatures, suggesting that these may be two different types of 

waste from the old refinery. The pushes shown in figure 40 are pushes #39-44, from left to 

right. Push #41, the third from the left, recorded ~he region of highe:st fluorescence, and in 
fact, much of the push exceeded the dynamic range of the detector so the actual specm11l 

spectral signature was lost. However, at several depths near the top and bottom 0'( the 
region of strong fluorescence the spectrum was not saturated, and the maximum fluorescence 
occurred at 428 nm. The next push, push #42, did not have saturation problems,. and 

showed the same wavelength maximum at 428 nm consistently over the depth region from 
5 - 10 feet. However, as the push was advanced into the lower region of fluorescence, the 

spectra abruptly shifted from 428 nm to 460 nm, and the maximum was consistently 460 
nm for the depth region from 10-15 feet. Below this depth, only the background spectra 

were observed. 

This can be seen in figure 41, which is the spectrum-depth matrix from push #42. (Depth ii 
on the y-axis, wavelength on the x-axis, and intensity at a given point is given by the co. 
with yellow/red indicating large intensities, and purple small intensitites). The plot on..ti 
left is the raw data, showing the two regions of strong fluoresence observed during this 

push. The plot on the right represents the normalized spectra from the push. The background 

spectrum has been subtracted from each spectrum, and then each spectJ.um has been normalized 
by dividing by the area of the spectrum. This then represents the no1malized spectra at each 
depth. 

It can clearly be seen that the spectra are very consistent through the depth from 5-10 feet, 

and then again from 10-15 feet, corresponding to the two regions of fluoresecnce, but the 
two regions clearly show a different fluoresence spectrum. There is no change in the soil 
type that could account for this change in spectra, and so this shows that the two regions 

have a different composition of P AHs in the contamination. It appears that two different 
types of hydrocarbon contaminant have been buried at the site: This is further corroborated 

by the spectral signatures from other nearby pushes. The data from push #43 and push #1., 
(shown in figures 42 and 43) which are through the middle of the lower plume shown in 
figure 40 show a consistant spectral peak at 460 nm in the region of interest from 9.S to 13 
feet. 'J'he tentative conclusion is that this lower plume has a different composition O·f PAHs 
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• than the upper plume, and is probably from a different source than that of the upper plume. 

• 

• 

[ The validation samples collected at this site have been analyzed by EPA method 

8270-modified to determine the concentrations for 40 different PAHs. Initial analysis of 

the analytical results confirms the spectral identification of the different contaminants. This 
will be more fully discussed in the final draft of this document. ] 

This is interesting not because it is important to know there are two types of viscous tarry 

contamination at the NAS:Alameda site, but to illustrate the use of the spectral data captured 

at every measurement. At some sites, there are several potential sources for contamination, 
such as storage tanks at a neighboring gas station and diesel storage facility. The spectral 

data can provide a method to differentiate the contaminants, and indicate which type of 

storage tank might be leaking. 

The data is also important in that it shows that the spectral shape is consistant as the probe 
is pushed through a large depth of a single contaminant. While this was expected, it was 
not clear how much spectral variation one would expect due to soil inhomogeneities, 

stratigraphic effects, or small scale variations in the amount ~d composition of contaminant 
exhibited to the probe window. The evidence from this site indicates that once the background 
fluorescence has been subtracted from the data, the spectral shape is very consistant. We 

note, however, that this data was collected in a fairly uniform soil matrix, and it is not 
presently known how much the spectra will shift if the matrix were to change substantially 
during the push. 

Fine Scale Depth Resolution 

Finally, it is important to note that the LIF-POL sensor provides much finer scale depth 

resolution of the contamination than traditional split spoon sampling. This is shown in 
figure 40 using the fluorescence data from the site. Compare this to figure 44 and _figure 

45, which are the same cross-section prepared using only the TPH and TR;I'H data, 

respectively, from 35 soil samples collected along the same transect. 

The gross features are similar for all three methods, but clearly the TPH and TRPH 

resolution is limited by the number of data points. Because of the difficulty and expense of 

retrieving soil samples, aily analysis based on analytics will generally have lower resolution . 
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The LIF-POL sensor provides fluorescence data every 2 inches at present, and could eui.. , 
be modified to provide data on an even finer scale. . .. · ' 
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7. Validation data 

As part of the site assessment, soil samples have been collected in order to explicitly 

validate the fluorescence readings ·from the LIF-POL sensor. The samples are analyzed 
using traditional EPA ·certified methods co determine the amount of petroleum in the soil 

from a given depth, and this in turn is compared with the fluorescence reading from the 
same depth to verify that the fluorescence correlates with·the contamination.· Validation 

data is presented for the two sites discussed in detail in the previous section (FFTF and 

NAS Alameda) as well as four additional sites (NABC, Yuma, Pendleton, Guadalupe). 

It is important to note that the six sit.es had many different characteristics. FFTF had 

contamination in the form of LNAPL, and the site was very uniform sandy soil directly 

next to the bay. Alameda had much older, heavier contamination. Yuma was a very dry 

site, with fairly strong interference from calcium carbonate encountered during the pushes. 

In contrast to the other sites, Pendleton turned out to a clean site both from the LIF-POL 
sensor readings and the analytic measurements on the soil samples. Guadalupe, on the 

other hand, was completely saturated with diluent, a combination of diesel and kerosine 

pumped into the ground by an oil company to increase the extraction efficiency for oil wells 
at the site. 

Validation is important for several reasons. On the most basic level, SCAPS is intended to 
be a rapid field screening tool for quick site assessment and better placement of a reduced 

number of traditional borings/wells. It is important to confirm that a strong fluorescence 
signal corresponds to large amounts of POL contamination in the soil, while weak fluorescence 
reflects a lack of POL contamination. Once the correlation between the observed fluorescence 

and level of POL contamination is established, then the extent of a contaminant plume can 

be determined from the fluorescence data without analytical soil measurements throughout 
the site. 

In order to establish this correlation we have implemented a comprehensive sampling plan 

that directly compares LIF POL sensor data with several conventional analytical methods. 

We have selected two methods (EPA Methods 418. l and 8015) that represent two of the 
most frequently used methods that are employed at present for delineating non-volatile POL 

contamination. It is important to note that these methods were selected because they 

represent the current technology , the technology that is presently being used on a day-to-day 

basis by environmental professionals and regulators to make decisions about the distribution 
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of subsurface POL contamination. These methods were not selected because they me~ •.. ! . 
exactly the same constituents that are targeted by the LIF POL sensor. .. ' · 

It is recognized that 418. l and 8015 are subject to systematic biases related to the compo~ition 
of the POL contamination and therefore it anticipated that there will be some deviadom 
between results from the sensor and the different methods. In ordc~r to attempt acccmn£ for 
these differences and to better understand the nature of observed anomalies splits of selected 
validation samples have also been analyzed by .a modified full scan GC/MS EPA 8270 
method [Douglas et al., 1992] that-includes semi-quantitative data for the alkylaued PAH 
compounds and diagnostic dibenzothiophenes and triterpanes. The modified EPA 8270 
method described by Douglas involves the identification and straight baseline in:~iration of 
each alkylated PAH homologous series and quantification of each series (Cl-mtpihaJenee. 

C-2 naphthalenes, etc.). Although this data is being collected it will not be cUacusa~d in 
this report because interpretation of the results is currently on-going. 

Sample collection 

The standard procedure for collecting validation soil samples is to overdrill directly after a 
push. The samples are collected using a truck mounted Mobile B··6 l hollow stem au. 
drill rig. In all cases, the center of the borehole is offset from the push by approximaitel .. 

1 

inches, far enough so that the soil samples were not affected by the hole left after the puah. 
but near enough so the samples came from a similar environment as that measured during 
the push. In each boring, samples are collected with a California modified split spoon 
sampler lined with 2.5 inch diameter, 6 inch long stainless steel tubes (see figure 46). The 

samples are collected in advance of a lead auger using a 140-pound slide hammer with a 
30-inch fall, in accordance with American Society of Testing and Materials (ASTM) 1.586 
Standard Penetration Test. Upon completion of sample collection, the boreholes are tmed 
with a bentonite/cement mixture using the tremmie method in accordance whh County of 
San Diego and State of California guidelines. 

Analysis methods 

The soil samples from all field sites have been submitted to Analytical Technologies, lnc. 
(AT!), a State of California certified laboratory, under proper chain of custody documentation 
for ch~mical analysis. All samples were homogenized and then analyzed using EPA Method 
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418. l (total recoverable petroleum hydrocarbons - TRPH) and EPA method 8015 (total 
petroleum hydrocarbons - TPH). The EPA certification document~ for the laboratory are 
included in Appendix E. 

Method 418.l uses a solvent such as fluorocarbon-113 to extract the hydrocarbons from 
the soil, and then measures the strength of the infrared absorption at 2930 cm-1 corresponding 

to a CH2 stretch vibration. The absorption is compared to that measured on a standard 
mixture of hydrocarbons. This method has the advantage that it is quick and relatively easy 
to perform, even in the field, and is generally not very expensi":e. However, it has several 

drawbacks [Douglas, et. al., 1992], including the fact that volatile compounds are usually 
lost in the extraction procedure, extraction efficiency for high-molecular-weight hydrocarbons 
is poor, and all soluble materials within the soil, including contaminants and other benign 
materials, are extracted, possibly affecting the measurement. This method relies on a 
hydrocarbon mixture such as isooctane, n-hexadecane and chlorobenzene as the standard 
for comparison, which is generally not the same as the petroleum product found at the site. 
Since all hydrocarbons do not respond equally to infrared absorption, the difference between 
the in-situ product and the standards may result in artificially high or low readings. Note 
that the same probelm is encountered in choosing a standard fuel with which to calibrate the 
LIF-POL measurements . 

Method 8015 (TPH) utilizes a gas chromatograph coupled with a flame ionization detector 
(GC/FID) to separate the components of the contaminant by molecular weight. The 
hydrocarbon extract is mixed with a surrogate internal standard (SIS) for quality control, 

and a quantitative internal standard (QIS) for quantification. The chromatogram produced 
by this analysis covers the carbon range from C7 through C36, and can help to identify the 
product type ("fingerprint") [Douglas, et. al., 1992] using the n - alkane pattern distribution, 
pristane and phytane rations, and the width of the unresolved complex mixture. 

Collected Validation Data 

The validation data from 6 sites (FFfF, Alameda, NABC, Yuma, Pendleton and G~adalupe) 
are shown individually in Appendix F. For each site, there are three plots: the Total 
Petroleum Hydrocarbons (TPH) data vs. the integrated fluorescence from the 6 inch depth 

corresponding to the sample; the Total Recoverable Petroleum Hydrocarbons (TRPH) data 
vs. the integrated fluorescence from the 6 inch depth corresponding to the sample; and the 

TPH data plotted vs the ·TRPH data. Use of a logarithmic plot allows the broad range of 

DRAFT DOCillvIENT 

39 



concentrations involved to be better displayed, and gives a better feel for the over._ 
agreement between the two methods. Four regions can be observed: -' - --

l. those where both methods indicate no hydrocarbon ("no detect"): 
2. those where both indicate the presence of hydrocarbon ("detect"); 
3. a region where the fluorometer indicates contamination but the TPH indicates clean 
("false positive"); 
4.a region where the fluorometer indicates clean_ but TPH indicates contamina:don ("falae 
negative"). 

As has been discussed earlier, the sensor is considered to be a field screening method,. and 

so is intended to indicate only the presence or absence of contamination at a site. r: :h 
sample is evaluated as to whether the measured intensity, TRH rund TRPH exceed a given 
level separating detect from no-detect. 

When the fluorescence exceeds the fluorescence threshold calculated for the site, the 1..IF-POL 
detector is considered to have registered a "detect". Because the validation samples are sb. 

inches long, the fluorescence for the 6 inch interval associated with sample is averaged, and 
this average is compared to the fluorescence threshold. 

While the TPH and TRPH methods generally have a detection limit in the rang,e from • 
ppm, this is below the limit that the LIF-POL sensor is able to detect. (As discussed! euMer, 
the LIF-POL detection limit will vary from site to site, but is typically in the rMit of 100 
ppm for fuels such as DFM.) For a consistent comparison betw•~en the fluorescence data 
and the analytical data, the TPH and TRPH measurements are considered tco show a 
"detect" when the value exceeds the site detection limit that is asse>ciated witll a 1iven lite 
(described in section 4,5). The fluorescence threshold and the detection limit are closoly 
tied together, so that both quantities vary from site to-site with difforent soi1 matrix and fuel 
products. 

One of the difficulties in collecting the validation data is in detem1ining the exact depth1 of 
the sample. This is particularly important at some sites where.the contaminant is i:n the tom 
of a thin layer (2-3 inches) of LNAPL at the capillary fringe. In the:se cases, the uncertainty 
in the depth of the sample makes it difficult to compare with the in-situ fluorescenc~. A'-1 am 
example, consider a sample supposedly collected at a depth of strong LNAPL fluorescence, 
which was actually was 6 inches deeper than expected and proved to be clean by anaillytic 
analY,~is. This would result in a false positive reading. (Such samples were observed at 
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FFTF.) Similar examples can result in false negative readings. 

To help correlate the depth of the soil samples with the in-situ fluorescence data, the 
fluorescence response is measured using small aliquots scraped from the top and bottom of 
each soil sample directly after the sample is removed from the split spoon sampler. The 
variation in top/bottom fluorescence can be used to detennine the depth of the sample. This 
fluorescence generally compares fairly well with the in-situ fluorescence, although at some 
sites, inhomogeneities in the distribution of the. ~ontaminant through the-soil-can-make it 
difficult to correlate these measurements with the in-situ data. 

All attempts have been made to insure the integrity of the depth associated with the sample, 
but there are clear indications at some sites that the sample depth is not accurate. However, 
the validation data represents all samples, including those of questionable depth, because 
there is no clear systematic method for confirming inaccurate depths for suspect samples. 

The validation data from the individual sites shown in Appendix F shows excellent agreement 
between the LIF-POL detect/no-detect and the analytical methods. To pull all of the validation 
data together and display the data on a single plot, the data from each site has been 
normalized, so that the fluorescence data is divided by the fluorescence threshold, while the 

TPH and TRPH data are divided by the site detection limit. Those samples with nonnalized 
intensity and normalized TRH or TRPH greater than one indicate a detect. 

The normalized TPH vs. fluorescence data for 120 samples from the 6 sites. is shown in 
figure 47. The total agreement between the two methods is 89%, with 62% of the samples 
representing non-detects and 27% showing detects. 7% of the samples showed false positive, 

while 4% showed false negative. This is very similar to the normalized TRPH vs. fluorescence 
data shown in figure 48. In this case, 90% of the samples agree for both methods, with 
62% showing non-detect and 28% showing detect. 5% of the samples showed false 

positive and 5% showed false negative. These statistics are collected in table 3. 

It is important to note that those samples that do show false positive or false positive are 
generally near the cutoff. Considering the difficulty encountered in determining the depth of 
the sample and the associated difficulties with false positives and negatives for such samples, 

the data strongly confirms the efficacy of the sensor. To further confirm this, compare the 
results of the two analytic methods. Figure 49 shows the normalized TRPH vs TPH data, 
and the results are co~parable with the statistics of the LIF-POL sensor. 93% of the 
samples agree, with 65% showing non-detect and 28 % showing detect. 3% showed false 
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positive and 4% false negative. Note that these measurements are: made using maite,. 
extracted from the same homogenized soil samples, and so have none of the uncertaint9 ·~ 
associated with the depth of the sample, or sample inhomogeneities, that affect the in-1hu 
data. Considering the limited number of samples, it is clear that the LIF-POL statistics are 
comparable to the agreement between two EPA certified analytic methods. 

It is also important to note that in the data treatment presented here there has been n:o effort 
to attempt to correct sensor response for soil ~atrix effect or any other variable that 
laboratory studies indicated could alter sensor response. Therefore. results to date sugge~t 
that as a field screening method raw sensor response agrees with accepted analytical 
methods at the same level that the accepted methods agree with each other. 
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.Safety 

Laser eye safety 

The primary laser hazard is potential exposure to unprotected eyes. The beam divergence 
is sufficiently large however that the potential to inflict ocular damage is limited to persons 

working within a several feet of the optical window located on-the probe. 

Grouting 

The SCAPS probe design allows for grouting of the penetrometer borings through the 
instrumented probe. A grouting mixture of cement/bentonite/sikament is pumped from· the 
surface, down through the sounding rods to back-fill the hole from the bottom up (tremie 

method). This significantly reduces the potential for the push hole to act as a conduit for 
hazardous contaminants . 

• Investigation derived waste 

• 

A high pressure steam cleaner is used to automatically wash the sounding rods as they are 
retracted from the ground. This procedure serves two purposes. It minimizes. the crew's 
exposure to any hazardous material that may cling to the rods. It also eliminates the 
possibility of cross contamination form one push hole to the next. A vacuum system is 
used to collect the spent wash water into 55 gallon steel barrels during the cleaning process. 
Typically, 1/4 to 112 gallon of water is collected for each foot of rod. This investigation 
derived waste must be tested for hazardous material pnor to proper disposal. 

Hazards to structures and utilities 

The mass of the SCAPS vehicle as well as the process of boring into the ground can be 
potentially hazardous to underground structures and utilities. To reduce the risk of damage 
or injury, predeployment planning involves a review of existing as built site plans along 
with a geophysical survey to identify underground utilities . 
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Table 3 

Contingency table from collected data 

(120 samples) 

Agreement False positives False negatives 

TPH vs. 89 % 7% 4% 

Fluorescence 

TRPH vs. 90% 5% 5% 

Fluorescence 

TPH vs TRPH 93% 3% 4% 
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APPENDIX C - DETECTION THRESHOLD DETERMINATION 

C.1. Detection Threshold 

The ability of the LIF sensor to measure small amounts of contaminant will be limited 
by: 

• Its variable sensitivity to the hydrocarbons present in the soil 
• The ambient fluorescence of the soil 
• Fluctuations in the output energy of the nitrogen laser 
• Variations in the detector temperature 
• Changes in optical alignment 

In practice, setting the detection threshold is a two part process. The first part consists of 
establishing a fluorescence threshold. This is the value of fluorescent intensity that must 
be exceeded to indicate the presence of contamination. The second part is to relate this 
fluorescence threshold to a correlation of petroleum concentrations to establish the 
detection threshold in milligrams/kilograms (ppm). 

The correlation of petroleum concentrations is determined by preparing standards 
consisting of soil with known concentrations of contaminant. This procedure is carried 
out using only the lower concentration calibration standards. For the Naval Base 
Charleston the following values were used in calculating the detection threshold: 0 ppm, 
732 ppm, 1,040 ppm, 1,740 ppm, 3,777 ppm, 6,462 ppm, 8,524 ppm, and 24,749 ppm. 
Experiments have shown that for the full range of calibration standards (up to 25,000 
ppm), the calibration data is not well fit by a linear regression. This is not surprising 
because of the complicated interaction between the fuel and soil type. By restricting the 
data set to the low concentration samples, the data is well fit using the linear regression 
and this approach gives much more confidence in the sensitivity near the detection 
threshold. 

The fluorescence intensity for each calibration sample is measured in triplicate daily at 
the start of operations. The three measurements are averaged to provide a single 
measured intensity for each concentration. The data is regressed to establish a slope and 
intercept. The intercept is given by the intensity of the unspiked calibration standard (0 
ppm). The slope is found from the least squares fit using this intercept. 

Intercept: b= y0 =intensity measured on 0 ppm calibration sample 

,, 2 
Slope: M = l:(yi - y0)xi / l:(xi ) 

• The variance in the regression is given by: 
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where Vis the biased estimator of the residual mean square of the fit and the data, and the 
standard deviation of the fit is: 

cr =Sqrt (V) 

For the calibration soils, xis given by the concentration (C) of the target fuel, while y is 
the measured fluorescence intensity (I) of the sample.· The sensitivity and background are 
defined as follows: 

sensitivity= slope of fitted data= m 

background = intercept of fitted data= b 

The noise is defined as: 

noise = standard deviation of the fit= cr 

The noise is defined as 1.00 times the standard deviation in order to establish a 
conservative fluorescence threshold. (The fluorescence threshold is given as the sum of 
the background and the noise values). Using the standard assumption of a normal 
"student's T" distribution statistics, and the number of points used in these fits (typically 
8), this corresponds to an 80% confidence limit. This was chosen because the sensor is 
used as a field screening tool, and it was considered important to reduce the possibility 
for false negatives. 

The quantities needed to calculate the fluorescence threshold and the detection threshold 
are now kqown. These are determined from: 

Fluorescence threshold = background+ noise = b + cr 

Detection threshold = noise I sensitivity = cr I m 

The fluorescence threshold is the quantitative limit that the fluorescence in_ten~ity must 
exceed in order to qualify as a "detect". If the fluorescence intensity is less that the 
fluorescence threshold, the sensor indicates "none-detected". 

The detection threshold is the amount of contaminant that corresponds to the fluorescence 
threshold. This is the practical detection level in ppm, as determine from the calibration 
standards for a given site, and is found by taking the fluorescence threshold and working 
back to the concentration needed to produce this intensity. The detection threshold is 
used to compare the ppm of petroleum present in the sample as determined by Total 

2 
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Recoverable Petroleum Hydrocarbon (TRPH, EPA Method 8015-Modified) and Total 
Petroleum Hydrocarbon (TPH, EPA Method 418. l) with the fluorescence measurements 
for the validation phase of the site characterization. TPH and TRPH values above the 
detection threshold value are considered "detects'', while those less than the detection 
threshold are not detectable by the SCAPS sensor. 

This method for setting the fluorescence threshold and detection threshold is based on a 
standard analytical chemical approach for quantifying the response of a detector. It is 
also easily reproducible, and the results follow directly from applying a well defined 
series of data reduction techniques that can be documented and-repeated at any site. 

This approach does have limitations. The background level is determined by a single soil 
sample, chosen near the surface at one location from the site. It is possible that the soil 
sample is contaminated, so that the background represents not only the natural 
fluorescence but a contribution from the contaminant Even if it is not contaminated, the 
background from this single sample may not be representative of the whole site. The 
following additional interpretation approaches have been developed because of this single 
soil sample limitation. 

C.2. Fluorescent Threshold 

C.2.1 Histogram 

It can be shown that LIF responses from the uncontaminated soil system are normally 
(Gaussian) distributed. It can be shown that LIF responses from the contaminated soil 
system are not normally distributed. This may be due to a variety of reasons including 
but not limited to: 

• the limited vertical duration of the contaminant when compared to the 
uncontaminated soil system 

• the relatively recent release of contamination on the geologic time scale 

The underlying principle is that these are two different populations. The value.pf 
Fluorescence that marks the separation of the two populations is referred tq as the 
Fluorescent Threshold (FT). Once the FT is determined, the LIF results can be 
interpreted to define the contaminated population. 

The procedure consists of Ranking all the Fluorescent Intensity results generated during 
an investigation from least to highest without regard to depth or push location. Next, 
determine the frequency of occurrence within each 200 count range. With this frequency 
of occurrence information, construct a histogram as shown in Chart 1 . 

... 
.) 
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On this histogram plot a normal distribution using the formula: 

f(x) = l/sqrt(2cr2n)*(exp(-(x-µ) 2/2*cr2
) 

Determine the best fit of the normal distribution to the histogram to obtain the mean and 
standard deviation which represent the background and noise as described in the first 
section. 

The Fluorescent Threshold is then equal to: 

Fluorescent T11;feshold = µ + 2.6*cr 

The value 2.6 is chosen so that there is a 99.5% probability that all values below the 
Fluorescent Threshold are from the uncontaminated population. 

C.2.2 Quantile 

Another method to determine the underlying distribution of data is the Quantile approach. 
This breaks the data set up by percentage of population so that 50% of the population lies 
below and above the mean value. Through the quantile method the FT can be determined 
by inspection . 

The procedure involves ranking the data from every push without regard to depth or 
location from lowest to highest. For each value calculate the quantile: 

use: ~ = (i-3/8)/(n+ 114) 

to calculate: Q(~) = 4.91 [~0· 14 - (1 - fi)0
·
14

] 

Plot Q(fi) verses the intensity for each corresponding rank as shown in Chart 2. Linearity 
indicates that the sample data are consistent with a normal reference distribution. 
Different linear regions of differing slopes known as clusters will be obvious. Each 
cluster represents a different population. There is one population of relatively low 
intensity values that represents one cluster and a population of high intensity v~lues that 
represents the contaminated population. · 

This method is a powerful interpretation tool that is best used in conjunction with the 
following reference: "Statistical Design and Analysis of Experiments, With Applications 
to Engineering and Science" by Mason, Robert., et all., John Wiley and Sons, Inc., 1989 . 

5 
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• SCAPS STANDARDS WORKSHEET 

!i>ROJECT NO.(LAB): DATE: 7/7/95 
PROJECT NO.(SCAPS): PREP.BY: C.BOEHNKE 
SOIL SOURCE: CHARLESTON, S.C. 

TARGET ACTUAL 

STANDARD OIL OIL SOIL STANDARD OIL OIL SOIL 
AMT. (g) (ppm) (g) (g) AMT. (g) (ppm) (g) (g) 

15.0000 0 0.0000 15.0000 15.2039 0 0.0000 15.2039 
15.0000 500 0.0075 14.9925 15.0348 732 0.0110 15.0238 
15.0000 1000 0.0150 14.9850 15.0004 1040 0.0156 14.9848 
15.0000 2500 0.0375 14.9625 15.0035 1740 0.0261 14.9774 
15.0000 4000 0.0600 14.9400 15.0108 3777 0.0567 14.9541 
15.0000 5000 0.0750 14.9250 15.0115 6462 0.0970 14.9145 
15.0000 10000 0.1500 14.8500 14.9930 8524 0.1278 14.8652 
15.0000 20000 0.3000 14.7000 15.0106 24749 0.3715 14.6391 

INSTRUCTIONS 

1. ENTER TARGET STANDARD WEIGHT IN GRAMS. 
2. ENTER TARGET PPM OF Oil. IF NO ENTRY DEFAULT VALUES WILL BE USED. 
3. SPREADSHEET WILL CALCULATE THE TARGET WEIGHTS IN GRAMS FOR OIL AND SOIL. 
4. WEIGH SOIL FIRST TO 0.0001 G, THEN ADD OIL TO TARGET STANDARD WEIGHT. 
5. ENTER ACTUAL WEIGHT OF SOIL AND TOTAL STANDARD WEIGHT. ' 
6. SPREADSHEET WILL CALCULATE THE ACTUAL WEIGHT OF OIL AND PPM OIL. 

COMMENTS: 

SAMPLE VERY CLAY-LIKE, HEAVY, AND LUMPY. VERY DIFFICULT TO MAKE UNIFORM . 

• 



Pressure 

0.0 500.0 
25 .0 

0.0 -l---1---'---1--i 

2.7 . . . . ................. . . . 

5.4 .................. . 

. . . 8.1 . . . . ; .... ; .... : .... 

10.8 .. . .. . . . . .. . . . . .. . . . . . . . 

13.5 

. . . . . . . . . . . . . . . . . . . . 16.2 . . . . 

18.9 

21.6 . . . . 
. . i .... ; .•.. ; .... 

24.3 . . . .. . . . . '. ......... . 

/ 

27.0 _.__ ______ __ 

qc (tons/square-foot) 

Time: 10:05:58 
Date: 07-12-1995 

Version: 1.0 

Friction 

0.0 10.0 

.88lltt;aU011 

o~ 12~ 
60 

2.7 ...... . 

5.4 . 5.4 

8.1 

10.8 

13.5 13.5 . . . . . . .. . . . . .. . . . . . . . . . 

16.2 . . . . . .................. . 16.2 . ' ' . . . . . . . . . . . . . . . . . . . 
' . . . . . 

18.9 18.9 

21.6 ' . ' . • i ••.. : .•. ·: ...... 21.6 . 

24.3 . .. ~ ............... . 24.3 

27.0 , ________ 27.0 _, ______ _. 

Is (tons/square-foot) 

al I t:al\. 

200.0 800.0 
o.o 1 

•~v ... •::oo.o 
100 0.0 

0.0 -+---1---1---1--l 

2.7 ....... . 2.7 

5.4 5.4 ....•.............. 

8.1 ' ' . : ...• i .•.• : .••• 

10.8 . ... ~ . . . . . . ... ~ .... 10.B . . . 

13.5 . . . ............. ' ... . 13.5 ' . ' .... ~ .............. . 

16.2 16.2 ' . . .................... . 
' ' . 

18.9 

21.6 21.6 

24.3 . ...................... . 24.3 . . ' 

27.0 ....._ ________ 27.0 ....,. ______ __ 

nanometers at peak 

Push: C:\BASIC71 \DATA \CHAFF1 .PSH 
Probe: C:\BASIC71 \DAT A\PROBE02A.PF 

Calibration: C:\BASIC71 \DATA \JUL 12DFM.CA 

..... -·-------------------------------------
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. . . . . . . . . . . . . . . . . . . . 16.2 . . . . 

21.6 . . . . . . ; .... ; .... ; .... 

24.3 . . . \ . . .. \ . . . . : .... . . . 

27.0 -'-JlllSIEm _____ lllil 

qc (tons/square-foot) 

Time: 10:05:58 
Date: 07-12-1995 

Version: 1.0 
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0.0 12.0 

flU.V\Jl\J1l~1.11 

at Peak Fluore~.e 
200.0 800.0 0.0 20000.0 

2.7 ....... . 

5.4 ....•... 5.4 ....•....•....•.... 

8.1 

10.8 
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Push: C:\BASIC71 \DAT A \CHRFF1 .PSH 
Probe: C:\BASIC71 \DAT A \PROBE02A.PRE 

Calibration: C:\BASIC71 \DAT A \JUL 12DFM.CAL 



• vUll'=' 
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0.0 
5 .0 

1.7 

3.4 . 
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8.5 .... : .... : .... ,. .... 

10.2 - .... ; .... ; .... ; .... 

11.9 

13.6 . . . .... : .... : .... : .... 

17.0 ........... _____ .. 

qc (tons/square-foot) 

Tim~: 13:02:37 
Date: 07-12-1995 

Version: 1.0 

'-'•W'-'•"" 
.sitication Friction 

0.0 5.0 0.0 12.0 
25 

0.0 0.0 

1.7 1.7 

3.4 3.4 

5.1 5.1 

6.8 ... ~ . . . . ........... . 6.8 .. ................... 

8.5 .... ' ......... ' ... . 8.5 . . . ., .... , .... , .... 

10.2 .. . . . . . . . . . . . . . . . . . . . 10.2 . . . ................... . . . . . . 

11.9 .. 11.9 .. 

13.6 . . . . . . . : .... ; .... : .... . . . . : .... : .... : .... 13.6 .. 

15.3 ... .. . . . . .. . . . . .. . .. . . 15.3 

17.0 ........ ~--------- 17.0 , ______ ml 
fs (tons/square-foot) 

at Peak Fluore~·e 
200.0 800.0 0.0 100000.0 

sop.a 500 0.0 
0.0 I 0.0 

1.7 ........ . 1.7 

3.4 - 3.4 ....•....•.•..•.... 

5.L 5.1 . . . . .. ·: .... : .... : .... 

6.8 .... ' .... ' .... ' .... 6.8 . . ,\ ............... . 

.; 

8.5 _ .... : ... i: .... : .... 8.5 . . . . ........ , ..... , ... . 

. I . . 
10.2 - .... : .... : .... : .... 10.2 . . . . .................. . . . . 

11.9 11.9 . . ... " . . . . ~ .... ' .... . . . 

13.6 _ .... ; .... I .... ; .... 13.6 . . . . 
• 'r ''''I'''' I'''' 

15.3 ....... --. \ ......... . 15.3 . ...................... . . . . 

17.0 ,_11!!1!1 ____ __ 17.0 ...,_m:'ll _____ .. 
ni;inometers at peak 

Push: C:\BASIC71\D4TA\Cf.IRFF2.PSH ' . 

I 
( 

1 . 
,.. 
( 
( 

.:: 

· Probe: C:\BASIC71\DATA\PROBE02B.PRE 
... Calibration: C:\BASIC71\DATA\JUL 12DFM.CAL 



• 0.0 

vane 
Pressure 

200.0 

0.0 -1--i---i----1--1 

1.8 

3.6 

5.4 

7.2 

9.0 

10.8 

12.6 ... 

14.4 

16.2 . 

18.0 .., _______ .. 

qc (tons/square-foot) 

Time: 13:44:58 
Date: 07-12-1995 

Version: 1.0 

vlt::t:Vt: 

Friction 
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Is (tons/square-foot) 

·s~fi~ation 
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.. - . -. - . ..,, 
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800.0 0.0 50000.0 
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1 
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nanometers ~at peak 

I . 

Push: C:\BASIC71\DAtA\CHRFF3.PSH 
Probe: C:\BASIC71 \DA f A \PROBE02B.PRE 

Calibration: C:\BASIC71 \DA f A\JUL 12DFM.CAL 
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Version: 1.0 
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6.8 .. • !. •••• !. ..... :. •••• . . . 

8.5 .. . . .................... 

10.2 . . . . . . . . . . . . . . . . 

11.9 .... 

13.6 

15.3 

17.0 ...,. ______ .. 

at Peak Fluore~·e 
0.0 20000.0 

100 0.0 
0.0 4----1---4----1----1 

1.7 . 1.7 

3.4 3.4 

5.1 .... '. . . . . ... ' .... 5.1 

6.8 .... ' ........ ' ... . 6.8 

c: 
8.5 ....•.........•.... Cl 

1 
8.5 

10.2 . . . . ................. . 10.2 . . . 

11.9 ..................... 11.9 . ; 

13.6 . . . 
• • • • : •••• : •••• r •••• 13.6 

15.3 •••• !. •••• :. •••• !. •••• 15.3 • ••• !. •••• !. •••• !. •••• . . . 

11.0......_ ______ .. 17.0 ....... _______ .. 

nanometers at peak 

Push: C:\BASIC71\DAjrA\CHRFF4.PSH . ' 
Probe: C:\BASIC71 \DAT A \PROBE02B.PRE 

~ 
Calibration: C:\BASIC71\DATA\JUL 12DFM.CAL 
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2.7 ....... . 
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8.1 ....... . 

10.8 .... '. . . . . . ... ~ .... 
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18.9 ...................... 
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qc (tons/square-loot) Is (tons/square-loot) nanometers at peak 

Time: 09:32:20 
Date: 07-14-1995 

Version: 1 .0 

Push: C:\BASIC71\DATA\CHAFF5.PSH 
Probe: C:\BASIC71 \DAT A \PAOBE02B.PAE 

Calibration: C:\BASIC71 \DA TA \JUL 14DFM.CAL 



• Cone 
Pressure 

Sleeve 
Friction 

-•-So ii 
.dssification 

Wavelength 
at Peak 

-- ----Haw 
Fluoresc. Je 

20000.0 
0.0 500.0 0.0 10.0 0.0 12.0 200.0 800.0 0.0 

100 0.0 
0.0 -1--......... --1----1---1 0.0 +---1----1--:r--1--1 0.0 -1---1----1---1---l 0.0 -1---...i.---l---l---j 

. . . . . . . . . . . . . . . . . . . 2.1 2.1 . . . . ............. . . . ' . . . 

4.2 ....•....•......... 4.2 4.2 . .............. . 4.2 ....•... 4.2 
' ' 

. . ' 
6.3 - .... ; .... ; .... ; .... 6.3 . ' ' ' .. : .... : .... : .... 6.3 ... 6.3 .... ' ... : .... : .... 6.3 ... 

. . . . ~ . . .. ,. .... ':. . . . . . . . 8.4 - 8.4 , , , , I,,,, I.,,, I,.,. 
' . ' 

8.4 , , . , I , , , • I , , • , I , •,, 8.4 .. 8.4 , .. , I .• , . I,, . , I , , , , . ' ' 

10.5 10.5 . 10.5 ' ' ................ 10.5 ' ' , ......... . 10.5 

12.6 12.6 12.6 12.6 12.6 

14.7 14.7 14.7 14.7 14.7 

16.8 . . . . . . . : .... : .... : .... 16.8 16.8 .... 16.8 ' ' ' . ... ; .......... : ... . 

·' 

18.9 . . . . · ..... ':. .... \ .... 18.9 • • • • \ •••• \ •••• 1 •••• 18.9 .... \ .... ':. .... 18.9 • .... ':. ..... 1 •••• ,. •••• 18.9 . ... ':. .... ':. .... \ .... 
' ' ' 

'21.0......._ ______ ... 

qc (tons/square-fool) 

21.0 _, _______ ... 

fs (tons/square-foot) 

21.0 ....._ ______ .. 21.0 ......._ ______ .. 21.0 ....._ ______ _. 

at peak nanometers 

Time: 16:35:37 Push: C:\BASIC71\DATA\CHRFF06.PSH 



SCAPS Detailed Data North Coordinate (Feet): 372920.78 

East Coordinate (Feet): 2319360.6 

• Push Id CHRFF01.CSV 
Wednesday, July 1 Elevation (feet): 10.5606 

Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 10:05AM 
Pre Quinine Sulfate (Counts): 221379 

Post Quinine Sulfate (Counts): 235985 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

108.0625 2242 506 silty sand to sandy silt 

111.0001 1626 506 

114.0313 3150 481 

117.0938 2918 485 sand to silty sand 

120.0625 2112 506 sandy silt to silty clay 

123.0625 1650 493 

'"' -~ 125.8751 1628 504 clayey silt to silty clay 
;:.-.:, 128.8438 1562 508 sandy silt to silty clay 

131.8125 1621 514 silty sand to sandy silt 

134.8751 1431 508 

136.5938 1677 504 

139.6562 2644 514 sandy silt to silty clay 

142.75 2506 504 

145.8125 2285 508 clayey silt to silty clay • 148.8125 1860 521 sandy silt to silty clay 

151.8125 1715 519 

154.7812 1915 510 

157.8438 1636 508 

160.875 1775 508 clayey silt to silty clay 

163.9375 1724 538 

166.9688 1791 521 sandy silt to silty clay 

169.9375 3960 504 

:N' 173 6246 500 

... 175.9375 6533 500 

178.9375 4673 504 

181.9375 4766 506 sandy silt to silty clay 

184.9999 4489 504 '· 

188.0312 4307 502 silty clay to clay 

191.0312 4026 500 

193.9999 3620 483 clayey silt to silty clay 

197.1249 3485 481 silty clay to clay 

200.0312 3233 479 

203.1875 3381 " 483 

206.2187 2931 474 silty clay to clay 

• 209.2187 4438 476 

212.2499 4065 483 

Data based on Information collected by SCAPS on the dates and times 3 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372920.;r5 

East Coordinate (Feet): 2319360.6 
Push Id CHRFF01.CSV 

Wednesday, July 1 Elevation (feet): 10.5606 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 10:05 AM 

Pre Quinine Sulfate (Counts): 221379 

Post Quinine Sulfate (Counts): 235985 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

214.4687 3203 483 silty clay to clay 

217.5312 3055 470 clayey silt to silty clay 

220.4375 3788 472 

223.4687 4198 468 

226.4999 2339 487 

229.6249 6451 495 sandy silt to silty clay 

232.6562 9586 504 silty sand to sandy silt 

235.7187 10746 491 

238.7187 9190 483 sandy silt to silty clay 

241.7187 8518 487 

244.7499 8993 508 sandy silt to silty clay 

247.8125 15615 508 clayey silt to silty clay 

250.8125 13904 512 sandy silt to silty clay 

253.7812 9293 498 

256.7812 9339 485 

259.8125 9832 504 

262.8125 10988 500 

265.7499 11605 506 

268.6875 10988 487 sand to silty sand 

271.7187 12383 504 sandy silt to silty clay 

274.7812 11790 500 

277.8749 11401 502 

280.8749 11088 506 

283.9375 10443 504 sandy silt to silty clay 

286.9375 11277 491 silty sand to sandy silt 

289.9375 10328 485 sandy silt to silty clay 

293.0312 10798 502 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

' 
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SCAPS Detailed Data North Coordinate (Feet): 372606.7 

CHRFF02.CSV 
East Coordinate (Feet): 2318853.0 • Push Id 

Wednesday, July 1 Elevation (feet): 11.3269 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 1:02 PM 

Pre Quinine Sulfate (Counts): 195649 

Post Quinine Sulfate (Counts): 249900 

Depth (feet) Nonnallzed Peak Soll Classification Conflnnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

.. 
1.9688 61549 449 

4.9063 9024 470 silty clay to clay 

7.9063 6860 485 sandy silt to silty clay 
,·• 

10.9376 9832 502 clayey silt to silty clay 

13.9688 19821 508 clay 

~~ 17.0313 22079 508 

·.· 18.875 15743 512 ::;<. 
21.9376 11765 500 

24.875 13617 504 silty clay to clay 

28 6203 500 sandy silt to silty clay 

31.0938 6401 506 clayey silt to silty clay 

34.0938 9121 510 

37.1563 7511 510 clay 

• 40.125 7996 500 

43.125 6548 502 

46.125 4062 489 clay 

49.1876 7158 487 organic material 

52.2188 6631 481 clay 

55.2188 3360 464 

58.25 3220 474 

.. 59.4688 3275 466 

62.4376 3254 
... ·' 

466 clay 

i' 65.4063 3059 464 

68.4688 4143 470 

71.4688 5722 464 

74.5626 5746 466 
'· 

77.5626 4699 464 

80.6563 4941 457 

83.625 4746 462 organic material 

86.625 4445 466 

89.6876 4387 468 organic material 

92.7188 5030 481 

95.7813 5030 464 

• 98.125 4526 464 

101.0938 4750 483 

104.1876 5171 464 

, -
Data based on information collected by SCAPS on the dates and times 5 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372606.7 

CHRFF02.CSV 
East Coordinate (Feet): 2318853.0 

Push Id 

Date Started: Wednesday, July 1 Elevation (feet): 11.32651 

Time Started 1:02 PM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 1951549 

Post Quinine Sulfate (Counts): 249•900 

Depth (feet) Normalized Peak Soil Classification Confirmation sample resiult 
Intensity Wavelength based on CPT Data 

(nm) 

107.1876 5307 464 organic material 

110.1876 5230 474 

113.25 5412 460 

116.2813 5388 464 

119.375 2900 453 

122.4063 3448 455 

125.4376 3864 466 

128.5313 4425 466 organic material 

131.5938 4432 462 

132.7813 4520 464 

135.8439 5788 483 

138.9376 9758 487 

141.9376 6541 483 

145.0313 8238 483 

148.1251 8780 487 

151.1876 9393 493 

154.2501 10040 504 

157.3439 10664 481 

160.3439 8794 504 

163.3439 10681 504 organic material 

166.4063 12440 498 

169.4689 12941 487 

172.5001 17655 487 

175.5939 14484 483 

177.3751 14102 485 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report 

• 

., 
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SCAPS Detailed Data North Coordinate (Feet): 3723n.75 

CHRFF03.CSV 
East Coordinate (Feet): 2319061 • Push Id 

Wednesday, July 1 Elevation (feet): 12.9122 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 1:44 PM 

Pre Quinine Sulfate (Counts): 252512 

Post Quinine Sulfate (Counts): 222685 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

2.0313 35059 447 organic material 

4.125 5631 470 clay 

7.1563 4316 487 

10.1875 3917 502 

11.75 4482 483 

14.7187 13047 430 

17.75 7782 508 

19.7187 5595 508 

22.6561 8106 514 

25.7499 10076 504 

28.8124 9373 504 sandy silt to silty clay 

31.8749 14550 504 

34.8437 11747 502 clay 

• 37.8749 9640 502 

40.9374 13758 500 sandy silt to silty clay 

43.9374 14006 506 silty sand to sandy silt 

46.9999 8662 504 

50.1249 15106 485 silty sand to sandy silt 

53.1249 11978 483 sand to silty sand 

56.1561 13181 487 silty sand to sandy silt 

59.2811 12641 483 sandy silt to silty clay 

62.2811 11478 487 clay 
~;'I. 

65.2498 9010 493 
...... 

68.3435 8059 504 organic material 

71.3748 9895 487 .. 
74.4061 3064 462 clay 

' 
77.3748 1960 481 

80.4998 2450 483 

83.5311 2389 498 

86.4685 4073 485 

89.5623 2504 476 clay 

92.5623 1428 485 

95.5623 1717 493 

• 98.5311 1338 529 

101.531 1428 510 

104.531 1200 508 

Data based on lnfonnation collected by SCAPS on the dates and times 7 
specified. Data ls intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372377.75 

East Coordinate (Feet): 2319061 
Push Id CHRFF03.CSV 

Wednesday, July 1 Elevation (feet): 12.9122 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 1:44 PM 

Pre Quinine Sulfate (Counts): 252512 

Post Quinine Sulfate (Counts): 2226!15 

Depth (feet) Normalized Peak Soll Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

107.5622 2921 508 sandy silt to silty clay 

110.5935 4345 502 silty sand to sandy silt 

113.5935 3258 502 

116.5935 3603 508 silty clay ta clay 

119.7185 5005 510 clay 

122.7185 2496 508 

125.656 2242 525 

128.7185 3172 512 clayey silt to silty clay 

131.7185 3368 514 

134.6872 2089 514 clay 

137.6872 3598 508 clayey silt to silty clay 

139.1872 2853 512 

142.1873 1724 500 sandy silt to silty clay 

145.1873 1425 519 

148.2497 1436 506 clayey silt to silty clay 

151.2185 2838 504 clay 

154.156 6444 500 silty clay to clay 

157.156 2638 512 clay 

160.281 1480 510 

163.281 4456 495 clayey silt to silty clay 

166.2497 4647 491 

169.3435 1892 510 clay 

172.3435 1277 533 clayey silt to silty clay 

175.406 3262 510 

178.3747 3159 512 sandy silt to silty clay 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

., 
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SCAPS Detailed Data No~h Coordinate (Feet): 372176.4 

• CHRFF04.CSV 
East Coordinate (Feet): 2319234.9 

Push Id 
Wednesday, July 1 Elevation (feet): 14.0105 

Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 2:29PM 
Pre Quinine Sulfate (Counts): 245188 

Post Quinine Sulfate (Counts): 198036 

Depth (feet) Normalized Peak Soll Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

1.9687 11159 447 organic material 

4.9374 10653 460 clay 

7.9687 5819 487 silty clay to clay 

10.3124 3181 500 clayey silt to silty clay 

13.25 3881 487 

{" 16.2187 8174 502 sandy silt to silty clay 

18.0624 15200 510 
~ ... 

21.0312 14028 502 clayey silt to silty clay 

24.1562 9446 510 very stiff fine grained 

27.125 13684 504 silty clay to clay 

30.1875 11780 514 
I 

33.2812 12231 504 clay 

36.2188 11084 510 

• 39.3125 6822 506 silty clay to clay 

42.3438 6794 506 silty sand to sandy silt 

45.375. 3748 517 

48.4062 3170 502 clay 

51.4375 5378 485 silty clay to clay 

54.4375 5344 487 clay 

56.9688 13788 502 organic material False Positive byTPH 418.1and1.02 ppm by 8015 

58.1562 13777 502 clay False Positive by TPH 418.1and1.02 ppm by 8015 

61.1562 15069 502 False Positive by TPH 418.1 and 1.02 ppm by 8015 

r· 64.2499 12607 500 organic material False Positive by TPH 418.1 and 1.02 ppm by 8015 
; .. 

67.3124 10077 495 clay False Positive by TPH 418.1 and 1.02 ppm by 8015 

70.3436 11006 502 False Positive by TPH 418.1and1.02 ppm by 8015 
~ 

73.3124 15034 483 

' 76.1562 16389 504 

78.0312 13306 489 

80.9999 13722 498 

83.9374 13605 491 organic material 

87.0624 12236 493 

88.0936 9780 487 

91.0312 6740 487 

• 94.0624 7731 487 

97.0936 8765 487 

100.1249 7870 483 

Data based on information collected by SCAPS on the dates and times 9 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372176.4 

Push Id CHRFF04.CSV 
East Coordinate (Feet): 2319234.9 

Wednesday, July 1 Elevation (feet): 14.0105 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 2:29 PM 

Pre Quinine Sulfate (Counts): 24518fl 

Post Quinine Sulfate (Counts): 19803€) 

Depth (feet) Nonnallzed Peak Soil Classification Confinnatlon sample result 
Intensity Wavelength based on CPT Data 

(nm) 

103.1561 4752 487 organic material 

106.2186 3979 470 

109.2811 3614 474 

112.2811 6362 487 

115.3749 6496 464 

118.4061 5928 483 

121.4686 5060 464 

124.4686 3368 460 

127.4999 2576 460 clay 

130.5311 1738 464 

133.5623 1165 457 

136.5623 1982 474 

139.5623 1754 481 

142.531 2353 466 

145.531 2038 479 

148.531 3514 502 clay 

151.531 4683 483 

154.4685 3521 491 

157.531 5536 476 

160.5935 7596 483 

163.6247 9882 487 

166.7185 5413 498 clay 

169.8123 10923 466 

172.7497 6201 476 

175.8435 1832 485 

176.8747 1718 506 

Data based on infonnation collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

' 

• 

• 

• 
10 



SCAPS Detailed Data North Coordinate (Feet): 373013.8 

• Push Id CHRFFOS.CSV 
East Coordinate (Feet): 2319263.61 

Friday, July 14, 199 Elevation (feet): 11.1981 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 9:32AM 

Pre Quinine Sulfate (Counts): 201348 

Post Quinine Sulfate (Counts): 207848 

Depth (feet) Nonnalized Peak Soll Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

1.9375 11367 586 sand 

5 9427 487 gravely sand to sand 

8 14877 483 sand 

11 12939 466 silty sand to sandy silt 

13.9375 2580 466 very stiff fine grained 

16.9375 2173 498 

18.125 15897 466 
- -

21.0312 nos 460 clay 

23.9688 8104 460 silty clay to clay 

27.0312 5382 455 

30.0625 6628 485 sandy silt to silty clay 

33.0938 5710 466 clay 

36.1875 4829 470 

• 39.1875 1948 508 

42.1875 2352 491 

45.125 2410 487 

48.1562 2024 487 clay 

51.0938 2212 506 

54.1875 2112 508 

57.2188 1824 502 

58.4687 2047 491 silty clay to clay 

61.4687 2150 521 clayey silt to silty clay 
~ ~~ 

64.4375 2320 495 silty sand to sandy silt 
~.,;, 

67.5 2216 510 sand to silty sand 

z~ 
70.5 2400 502 

73.5625 2230 495 
'· 76.5937 1863 487 silty sand to sandy silt 

79.6875 1935 489 sandy silt to silty clay 

82.6563 1340 483 clayey silt to silty clay 

85.6563 1362 485 

88.7813 1437 457 clay 

91.75 1533 487 

94.875 1473 483 

• 97.0625 1865 474 clayey silt to silty clay 

100.0313 2312 462 

103.0625 3189 462 sandy silt to silty clay 

Data based on information collected by SCAPS on the dates and times 11 . 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 373013.1~ 

CHRFF05.CSV 
East Coordinate (Feet): 2319263.6 

Push Id 
Friday, July 14, 199 Elevation (feet): 11.1981 

Date Started: 

Time Started 9:32AM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 201348 

Post Quinine Sulfate (Counts): 207848 

Depth (feet) Nonnalized 
Intensity 

Peak 
Wavelength 
(nm) 

Soil Classification 
based on CPT Data 

Confinnation sample result 

106.0938 3764 470 sandy silt to silty clay 

109.1563 4098 472 

112.2501 3164 487 

115.2501 2115 470 silty sand to sandy silt 

118.3438 2030 468 

121.3438 2706 470 clayey silt to silty clay 

124.4375 2642 464 silty clay to clay 

127.4688 2012 508 clay 

130.4375 1704 502 

133.4688 1685 510 

136.5625 1613 523 clayey silt to silty clay 

139.625 2395 521 clay 

142.5938 2327 519 

145.625 2729 504 

148.625 2718 519 

151.6875 2374 508 clay 

154.6562 3559 519 

157.6562 2134 531 

160.6875 2245 514 clayey silt to silty clay 

163.7188 2796 512 

166.9062 2135 510 clay 

169.875 3250 504 

172.9688 5742 512 

176.0625 6939 504 

179.0937 7475 508 

182.1562 6477 489 

185.1875 7116 498 clay 

188.2187 6105 506 

191.3749 6041 487 

194.3749 6089 500 

197.5312 4818 502 

200.5625 4786 483 

203.6249 5041 502 

206.6562 4567" 483 clay 

209.7187 4605 485 

212.7499 4403 502 

Data based on infonnation collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 
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SCAPS Detailed Data North Coordinate (Feet): 373013.8 

Push Id CHRFFOS.CSV 
East Coordinate (Feet): 2319263.6 

Date Started: Friday, July 14, 199 Elevation (feet): 11.1981 

Time Started 9:32AM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 201348 

Post Quinine Sulfate (Counts): 207848 

Depth (feet) Nonnalized Peak Soil Classification Confinnatlon sample result 
Intensity Wavelength based on CPT Data 

(nm) 

215.6562 4488 485 clay 

218.6249 5313 483 

221.6249 5883 485 

224.6249 5063 489 clay 

227.7186 3975 485 

230.8124 3789 483 Not-Detected by TPH 418.1 and by 8015 

233.8749 2384 485 Not-Detected by TPH 418.1 and by 8015 

236.9062 1553 510 Not-Detected by TPH 418.1 and by 8015 

239.9062 5162 500 Not-Detected by TPH 418.1 and by 8015 

242.9374 6542 502 Not-Detected by TPH 418.1 and by 8015 

245.9374 6225 508 clay Not-Detected by TPH 418.1 and by 8015 

249.0312 8139 502 False Positive by TPH 418.1 and by 8015 

252.0312 9113 508 

255.0624 9337 506 

258.1248 10861 504 

261.1561 8968 504 

264.1874 9726 508 

267.2498 11882 500 silty clay to clay 

270.3124 12743 500 

273.4061 12199 502 sandy silt to silty clay 

276.4061 13179 508 

279.4374 13825 498 

282.4998 13460 514 silty clay to clay 

285.5936 13130 487 clay 

288.5936 10423 502 

291.6561 11093 493 

294.0624 12124 493 
'· 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 
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SCAPS Detailed Data North Coordinate (Feet): 372808.53 

Push Id CHRFF06.CSV 
East Coordinate (Feet): 2319093.7 

Friday, July 14, 199 Elevation (feet): 10.8318 •• Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 4:35 PM 
Pre Quinine Sulfate (Counts): 206571 

Post Quinine Sulfate (Counts): 236558 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

1.9375 19692 455 sand 

4.9063 17486 462 gravely sand to sand 

7.9687 18556 468 sand to silty sand 

10.9687 11877 468 silty sand to sandy silt 

13.9375 7517 483 

15.8437 4415 483 

18.9063 4031 464 sandy silt to silty clay 

21.875 3235 464 clayey silt to silty clay 

24.875 4294 491 

27.9687 4219 502 

30.9063 4443 491 clay 

33.9687 4678 504 clayey silt to silty clay 

37.0313 3966 491 clay 

40.0313 4011 487 

43.0313 2306 466 • 46.0937 2538 470 clay 

49.1563 2722 483 

52.1563 2939 464 

55.2187 3489 483 

58.2187 4734 474 

61.2187 3589 455 

64.1875 4775 468 

67.1875 3321 483 

70.2187 4093 487 

73.2499 4597 464 

76.3749 4013 470 organic material 

79.3749 3719 483 clay 

82.4375 4750 468 

85.4999 5047 483 organic material 

88.5625 5234 481 

91.5937 5332 470 

94.6875 3949 455 

97.6562 3032 460 

100.625 3151 485 

103.6562 7942 462 • 106.75 9194 462 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 14 



SCAPS Detailed Data North Coordinate (Feet): 372808.53 

CHRFF06.CSV 
East Coordinate (Feet): 2319093.7 

• Push Id 
Friday, July 14, 199 Elevation (feet): 10.8318 

Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 4:35 PM 
Pre Quinine Sulfate (Counts): 206571 

Post Quinine Sulfate (Counts): 236558 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

109.75 8889 470 clay 
~ 

112.875 10710 470 

115.9062 9874 466 

119.0624 9083 470 

122.0937 8755 470 

125.1562 6584 464 organic material 
·~ 128.1874 6075 476 clay 

131.2812 6322 468 

134.3124 6140 460 

137.2499 5272 464 

140.2812 5173 470 

143.4375 4291 470 

146.4687 6035 479 

149.5312 5769 481 

• 152.5312 7788 464 silty sand to sandy silt 

155.5312 6100 466 clayey silt to silty clay 

158.5625 2405 460 clay 

161.6249 1655 502 

164.6562 3353 485 clay 

167.7187 3300 489 
·i:-· 

170.7499 3714 491 
....... 

173.8125 2169 487 

~::~ 176.8749 1834 483 clay 

179.9374 3133 502 
~" 

182.9062 4258 504 

185.9999 7088 487 clayey silt to silty clay 

189.0312 8897 466 clay 

192.0312 3882 493 

195.0312 5005 485 

197.9999 4117 487 

201.0312 3721 491 

204.0312 2410 498 clay 

207.0312 2297 ' 504 

210.1249 2261 491 

• 213.1562 1794 485 

214.1874 1510 500 

Data based on information collected by SCAPS on the dates and times 15 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372686.35 

East Coordinate (Feet): 2320284 
Push Id CHRFFOS.CSV 

Wednesday, July 1 Elevation (feet): 8.0784 .I Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 6:35 PM 
Pre Quinine Sulfate (Counts): 228508 

Post Quinine Sulfate (Counts): 2202!16 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

2.0625 4136 510 gravely sand to sand 

5.0625 11207 466 sand 

8.125 22336 464 

11.2188 14855 466 

14.1875 8962 457 

16.7812 3274 470 sand to silty sand 

18.2812 3781 468 silty sand to sandy silt 

19.3125 4077 466 sand to silty sand 

20.3437 13483 460 

21.6875 4764 483 sand 

22.7188 14023 464 

25.7188 11348 455 

27.9688 16630 453 sand to silty sand 

31.0312 20427 447 

34.0312 30936 455 clay .I 
36.9688 16347 447 

40 9724 453 sandy silt to silty clay 

43 9458 460 

45.9688 4694 460 gravely sand to sand 

48.9688 4567 455 very stiff fine grained 

52.0625 4529 460 

55.0625 3414 462 sandy silt to silty clay 

58.0938 4665 457 clayey silt to silty clay 

59.1875 17690 470 clay 

62.2188 12148 479 

65.25 4276 472 

68.25 3916 466 

71.2813 4624 460 

74.375 4010 476 

77.4688 3852 466 

80.5313 4056 479 

83.5626 4646 464 organic material 

86.6563 4529 470 

89.75 5113 472 

92.7813 4221 466 ., 95.7813 4458 468 

Data based on information collected by SCAPS on the dates and times 10 specified. Data is intrepreted using methods described in the to project report. 
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SCAPS Detailed Data North Coordinate (Feet): 372686.35 

Push Id CHRFFOS.CSV 
East Coordinate (Feet): 2320284 

Wednesday, July 1 Elevation (feet): 8.0784 
Date Started: 

Time Started 6:35 PM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 228508 

Post Quinine Sulfate (Counts): 220296 

. Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

98.5313 4205 464 organic material 

101.5 2981 455 

104.5625 3079 466 

107.6563 4005 468 

110.6875 4560 466 

113.7813 4005 466 

116.7813 5663 464 

118.0937 4720 483 

119.6875 3814 474 

122.7187 3348 464 organic material 

125.5 3221 472 

128.4687 3506 472 organic material 

131.5625 3956 485 

134.5313 3782 476 

137.5937 3544 464 

140.5625 3931 466 

143.7187 3853 474 

146.7813 4565 466 

149.8125 4520 466 

152.8437 5429 481 

155.9375 7662 487 

158.9687 8641 485 

162 9310 483 

165.0625 10429 487 

168.125 10299 483 organic material 

171.1875 10609 483 

174.1875 10539 489 

175.6875 10204 483 organic material 

178 10419 487 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 
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SCAPS Detailed Data 
Push Id 

Date Started: 

Time Started 

CHRFF09.CSV 
Wednesday, July 1 

7:08 PM 

North Coordinate (Feet): 

East Coordinate (Feet): 

Elevation (feet): 

Fluorescent Threshold (counts): 

Pre Quinine Sulfate (Counts): 

Post Quinine Sulfate (Counts): 

372806.8() 

232028!).8 

7.237 

7157 

224'155 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

0.6875 728 483 

1.9687 723 468 organic material 

3.1875 716 470 .gravely sand to sand 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project reporL 

• 

• 

• 
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SCAPS Detailed Data North Coordinate (Feet): 372406.66 

East Coordinate (Feet): 2319895.3 

• Push Id CHRFF10.CSV 

Wednesday, July 1 Elevation (feet): 6.6798 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 7:36 PM 

Pre Quinine Sulfate (Counts): 224567 

Post Quinine Sulfate (Counts): 219699 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

1.9687 3675 531 organic material 

5 5429 519 

7.9687 18183 464 

10.9063 13894 466 

13.9063 13371 462 

16.125 8566 462 
~ ~ 

19.125 9368 464 
·' ....... 

22.0937 10387 462 

25.1562 9165 455 clay 

28.0937 10661 466 clayey silt to silty clay 
,:! •• 

31.0937 11853 460 
( .. 

34.0937 8580 466 silty sand to sandy silt 

37.1562 6035 462 sandy silt to silty clay 

• 40.1562 6123 460 clay 

43.125 4450 455 silty clay to clay 

46.1874 5614 466 silty sand to sandy silt 

49.1874 5406 466 

52.125 3683 457 

55.1562 5604 466 sandy silt to silty clay 

57.9687 5197 460 

60.9062 5381 466 clay 

63.9062 7116 466 

~ 66.9999 6506 462 .•'.· 
~ 70.0624 5719 464 

71.9999 5590 466 
?- 75.0312 5913 464 
.;. ....... 

78.1249 '" 5883 464 

. 81.1562 4348 483 clay 

84.1874 3908 487 
~ 

87.2812 3942 498 clay 

90.3749 3834 483 

93.4062 3834 466 

96.4374 3793 483 

·• 97.4686 3819 504 

100.4062 3782 485 

103.5312 3777 483 

!• 
~ 

Data based on Information collected by SCAPS on the dates and times 19 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372406.156 

East Coordinate (Feet): 2319895'.3 
Push Id CHRFF10.CSV 

Wednesday, July 1 Elevation (feet): 6.6798 • Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 7:36 PM 
Pre Quinine Sulfate (Counts): 2245'67 

Post Quinine Sulfate (Counts): 2196199 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

{nm) 

106.5625 3385 464 clay 

109.5937 4053 460 organic material 

112.6875 4242 466 

115.8437 3558 455 

118.9375 3447 466 

121.9687 3685 466 

125.0625 3637 460 

128.1249 3701 460 

131.1562 3568 483 

134.1562 4514 476 

136.6875 4283 472 

139.6561 5073 466 organic material 

142.7499 3414 466 

145.8436 4088 481 

148.9061 3803 466 • 151.9373 4451 487 

154.9999 4993 466 

158.0936 4565 466 

161.0936 4351 470 

164.0936 4024 466 

167.1249 3892 466 

168.8436 3954 464 

171.7811 4233 483 

174.7499 4802 468 

175.8749 4741 481 

178.8436 4260 483 

181.8436 4550 470 

184.9373 4939 472 

187.9686 5789 479 

191.0311 6142 487 clay 

194.0936 6433 483 organic material 

197.2186 7763 481 

200.2811 9257 485 

203.3123 8388 487 

206.3749 9619 493 

209.4373 9459 483 • Data based on information collected by SCAPS on the dates and times 
20 specified. Data is intrepreted using methods described in the to project report. 
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SCAPS Detailed Data North Coordinate (Feet): 372406.66 

Push Id CHRFF1 O.CSV 
East Coordinate (Feet): 2319895.3 

Date Started: Wednesday, July 1 Elevation (feet): 6.6798 

Time Started 7:36 PM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 224567 

Post Quinine Sulfate (Counts): 219699 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

212.4686 9558 491 organic material 

215.2811 9030 502 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described In the to project report. 

.... 
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SCAPS Detailed Data North Coordinate (Feet): 372594.32 

East Coordinate (Feet); 231997El.7 
Push Id CHRFF11.CSV 

Thursday, July 13, Elevation (feet): 6.0474 • Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 8:42AM 
Pre Quinine Sulfate.(Counts): 223828 

Post Quinine Sulfate (Counts): 20900£1 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

1.875 39631 582 organic material 

4.8125 3901 493 

7.75 2900 485 

10.6875 4707 462 

13.5937 4255 485 

16.5 5398 470 

18.125 5093 464 

21 4143 470 

24.0312 3393 455 

26.9687 5101 487 

29.9687 4590 487 

32.9374 4728 504 clay 

35.875 5034 529 

38.8437 6032 504 silty sand to sandy silt 

41.8124 4634 521 gravely sand to sand • 44.8124 4918 519 

47.7187 4225 521 sand to silty sand 

50.7812 4587 536 sand to clayey sand 

53.7812 4396 498 silty sand to sandy silt 

56.75 4936 485 sandy silt to silty clay 

59.0937 3976 470 clayey silt to silty clay 

62.0624 3671 462 silty sand to sandy silt 

65.1561 3033 470 sand to silty sand 

68.1249 5428 464 sandy silt to silty clay 

70.4061 6444 483 clayey silt to silty clay 

73.4061 7245 443 silty sand to sandy silt 

76.4061 4706 453 clay 

79.4374 3719 476 

82.4687 3693 485 

85.4687 4647 483 

88.4687 3926 487 clayey silt to silty clay 

91.4687 7244 504 sand to silty sand 

94.5624 7401 ,, 504 

97.5624 9304 510 

100.4999 7324 512 • 103.4375 8990 487 

Data based on infonnation collected by SCAPS on the dates and times 22 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372594.32 

CHRFF11.CSV 
East Coordinate (Feet): 2319978.7 

• Push Id > 

Date Started: Thursday, July 13, Elevation (feet): 6.0474 

Fluorescent Threshold (counts): 7157 
Time Started 8:42AM 

Pre Quinine Sulfate (Counts): 223828 

Post Quinine Sulfate (Counts): 209008 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

106.4687 9021 481 sand to silty sand 

109.4687 9352 491 

112.3437 8022 485 sand to silty sand 

115.4062 5226 481 

118.3749 9197 489 

121.3749 26698 508 False Positive by TPH 418.1 and 0.86 ppm by 8015 

124.4062 39685 504 False Positive by TPH 418.1 and 0.86 ppm by 8015 

127.4375 45771 504 sand to silty sand False Positive by TPH 418.1 and 0.86 ppm by 8015 

130.5937 33236 498 False Positive by TPH 418.1 and 0.86 ppm by 8015 

133.2499 17865 491 False Positive by TPH 418.1 and 0.86 ppm by 8015 

136.1875 25873 500 False Positive by TPH 418.1 and 0.86 ppm by 8015 

137.7812 26933 500 False Positive by TPH 418.1 and 0.86 ppm by 8015 

140.7499 13060 487 silty sand to sandy silt False Positive by TPH 418.1 and 0.86 ppm by 8015 

• 143.7499 14914 504 

146.7186 14853 508 

149.6874 11194 500 

152.6562 15241 502 

155.6562 12525 502 sandy silt to silty clay 

158.6874 10701 504 

161.6249 13182 495 silty sand to sandy silt 

164.5936 15438 466 

167.5936 8268 491 clay 

~ . 170.4999 5032 468 

1~~ 
173.4374 3241 468 organic material 

176.4999 3250 462 
r ".: 178.8749 4351 466 : 
:.,., ... 181.8749 3290 483 " 

184.9062 3696 483 

187.9062 2967 468 
~ 

190.9686 3694 489 

193.9686 2548 466 

196.9999 3143 487 organic material 

198.9062 3089- 487 

201.8749 2893 464 •• 204.9374 4489 466 

207.9374 5389 483 

Data based on information collected by SCAPS on the dates and times 23 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372594.:~2 

Push Id CHRFF11.CSV 
East Coordinate (Feet): 2319978.7 

Thursday, July 13, Elevation (feet): 6.0474 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 8:42AM 

Pre Quinine Sulfate (Counts): 223828 

Post Quinine Sulfate (Counts): 209008 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

210.9062 5278 483 organic material 

213.9062 4587 472 

216.3124 5542 485 

219.3125 5872 474 

222.3125 8335 483 

225.3125 9018 487 

228.4062 9431 487 

231.4375 9081 491 

234.4375 8812 483 

237.1875 8623 487 

240.1249 8512 502 

243.0625 8578 504 

246.1249 9144 483 organic material 

248.0625 8945 483 

249.7187 9013 483 

250.7499 8840 493 

253.7499 9197 498 

256.4062 9148 485 

259.4374 9469 498 

262.4374 8964 489 

265.4061 9109 491 

268.4374 8810 485 

271.4374 8477 491 

274.5311 9823 483 

277.5624 9212 489 

280.6249 12384 483 

283.0311 12756 483 

285.9999 11967 489 organic material 

289.0937 9425 483 

292.1249 9052 483 

294.9061 8686 487 organic material 

Data based on infonnatlon collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 
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SCAPS Detailed Data North Coordinate (Feet): 372529.32 

CHRFF12.CSV 
East Coordinate (Feet): 2319992.9 

• Push Id 
Thursday, July 13, Elevation (feet): 6.0784 

Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 10:15AM 
Pre Quinine Sulfate (Counts): 195728 

Post Quinine Sulfate (Counts): 205873 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

1.9688 10140 578 organic material 

4.625 6187 489 

6.9376 6427 472 

9.875 5717 470 

12.7813 10433 487 

14.4063 13770 485 .·' 
16 11402 481 

18.7813 8009 487 

20.25 7838 504 

22.5313 8627 504 clay 

25.4376 10147 510 organic material . : 
28.4376 10497 508 clay 

31.4376 18093 519 

• 34.375 14689 512 

37.3438 10241 512 

39.6876 11441 512 

42.625 14383 514 sand 

45.5626 12397 514 

48.5938 16184 462 silty sand to sandy silt 

51.5 13429 489 

54.4063 6216 538 

57.3438 5566 531 silty clay to clay 
r • 

60.375 9780 483 

63.2187 18795 483 sand 

66.1874 10686 487 

69.1874 11713 508 sand to silty sand 
.... 

72.1562 10134 510 clayey silt to silty clay 

75.25 8551 512 

77.375 8193 504 

80.375 6219 514 clay 

83.3437 5073 472 

86.25 4617 464 

89.25 5570 470 clayey silt to silty clay 

• 92.25 5195 468 clay 

95.1874 3868 483 clayey silt to silty clay 

98.2187 3698 504 silty clay to clay 

Data based on infonnation collected by SCAPS on the dates and times 25 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372529.32~ 

East Coordinate (Feet): 2319992.SI 
Push Id CHRFF12.CSV 

Thursday, July 13, Elevation (feet): 6.0784 • Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 10:15 AM 
Pre Quinine Sulfate (Counts): 19512a 

Post Quinine Sulfate (Counts): 20587:3 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

99.9062 2670 470 silty clay to clay 

102.9062 2717 481 very stiff fine grained 

105.8437 2754 468 clay 

109.0312 2889 466 

112.0312 3262 460 

115.0312 2843 455 

116.75 2475 460 

119.6874 2699 487 

122.625 3139 466 

125.6562 2989 462 

128.6562 3258 464 

131.6874 3356 464 

134.7187 3620 449 

137.7812 3870 460 

139.75 2849 460 • 142.7188 4229 455 organic material 

145.6876 4278 455 

148.6563 3439 481 organic material 

151.6876 2614 468 

154.6563 2830 460 

157.6876 4112 470 clay 

160.7813 4564 472 organic material 

163.75 4570 470 

166.7813 3801 483 

169.875 3132 472 silty sand to sandy silt 

172.8438 3151 453 

175.8126 2454 464 
,._ 

178.8438 2744 447 

181.8439 2665 445 sandy silt to silty clay 

184.8439 2484 447 clay 

187.8439 4694 468 

190.8126 3692 460 

193.7502 3262 464 sandy silt to silty clay 

196.7814 2554 474 clayey silt to silty clay 

199.8126 2394 466 clay 

202.8126 3773 462 sandy silt to silty clay • Data based on information collected by SCAPS on the dates and times 
26 specified. Data is intrepreted using methods described in the to project report. 
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SCAPS Detailed Data North Coordinate (Feet): 372529.32 

Push Id CHRFF12.CSV 
East Coordinate (Feet): 2319992.9 

Date Started: Thursday, July 13, Elevation (feet): 6.0784 

Fluorescent Threshold (counts): 7157 
Time Started 10:15AM 

Pre Quinine Sulfate (Counts): 195728 

Post Quinine Sulfate (Counts): 205873 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

205.9064 2917 460 

208.9064 2118 453 silty clay to clay 

212.0002 2736 462 clayey silt to silty clay 

215.0314 3311 481 silty sand to sandy silt 

218.0314 4363 460 clay 

221.0627 4263 462 

224.0002 6414 466 

226.969 5358 455 

229.9377 5127 464 

232.969 4698 474 

235.969 9911 483 clayey silt to silty clay 

239.0627 9273 483 clay 

242.0314 5358 472 

245.0627 39'13 457 

248.094 5118 460 clay 

251.1564 4780 466 

254.1877 3686 460 

257.219 3699 449 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 
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SCAPS Detailed Data North Coordinate (Feet): 372607.1)4 

East Coordinate (Feet): 2319971.5 
Push Id CHRFF13.CSV 

Thursday, July 13, Elevation (feet): 6.1386 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 11:05 AM 

Pre Quinine Sulfate (Counts): 216458 

Post Quinine Sulfate (Counts): 244806 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

4.7812 6967 479 organic material 

7.6875 5457 453 

9.5625 6009 462 

11.0625 7105 466 

12.7501 6644 470 

14.5001 6096 460 

16.7188 4541 462 

19.6875 4679 447 

22.6563 4203 462 

25.5938 5191 457 

28.5313 5821 466 clay 

31.4375 6146 487 

34.4063 6136 514 

37.3751 7452 510 

40.4063 5592 521 gravely sand to sand 

43.3438 4893 525 sand to clayey sand 

46.2813 4197 536 

49.2501 5743 523 very stiff fine grained 

52.1875 5993 508 sandy silt to silty clay 

55.1563 4521 472 silty sand to sandy silt 

58.0938 4880 481 

60.9688 4005 462 clayey silt to silty clay 

63.9688 4059 483 

66.9688 4696 466 sandy silt to silty clay 

69.9063 16254 462 sand to silty sand 

72.9688 4040 489 sand 

75.9375 3651 468 sandy silt to silty clay 

78.8751 3199 455 very stiff fine grained 

81.8438 2397 457 

84.7813 1760 472 

87.8125 2378 468 silty sand to sandy silt 

90.7813 6248 508 

93.7813 8632" 508 sand to silty sand 

96.0001 8715 491 sand 

98.9689 7337 481 

101.9376 6654 483 sand to silty sand 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 
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SCAPS Detailed Data North Coordinate (Feet): 372607.04 

Push Id CHRFF13.CSV 
East Coordinate (Feet): 2319971.5 

Thursday, July 13, Elevation (feet): 6.1386 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 11:05AM 

Pre Quinine Sulfate (Counts): 216458 

Post Quinine Sulfate (Counts): 244806 

Depth (feet) Nonnalized Peak Soll Classification Confinnatlon sample result 
Intensity Wavelength based on CPT Data 

(nm) 

104.9063 4556 470 sand to silty sand 

107.9063 3846 479 

110.9063 4036 483 

113.9376 7532 483 

116.2501 12003 487 silty sand to sandy silt 

119.1876 16669 502 

122.0313 17689 502 

124.9689 39396 502 silty sand to sandy silt 

127.9376 48675 487 

130.8439 52017 483 

133.8439 44269 500 sand to silty sand 

135.5313 44588 504 

138.5001 46922 504 sand 

141.4689 18492 464 clay 

144.4377 5398 464 organic material 

147.4377 4138 464 clay 

150.4689 3719 464 

153.5939 4120 483 

156.7189 4358 470 

159.7189 5251 466 

162.6877 3938 464 

165.6564 3307 483 clay 

168.6564 4153 464 

171.6251 3001 464 

174.6251 4121 460 

176.1877 4606 464 

Data based on information collected by SCAPS on the dates and times 
specified. Data is lntrepreted using methods described In the to project report. 

,, 
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SCAPS Detailed Data North Coordinate (Feet): 372172.04 

East Coordinate (Feet): 2319497.5 
Push Id CHRFF15.CSV 

Thursday, July 13, Elevation (feet): 14.5649 • Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 11:05 AM 
Pre Quinine Sulfate (Counts): 2174,43 

Post Quinine Sulfate (Counts): 20739() 

Depth (feet). Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) · 

1.875 9369 460 organic material 

4.7812 6936 479 

7.6875 5433 453 

9.5625 5982 462 

11.0625 7073 466 

12.7501 6613 470 

14.5001 6068 460 

16.7188 4520 462 

19.6875 4658 447 

22.6563 4184 462 

25.5938 5167 457 

28.5313 5795 466 clay 

31.4375 6118 487 

34.4063 6108 514 

• 37.3751 7418 510 

40.4063 5566 521 gravely sand to sand 

43.3438 4871 525 sand to clayey sand 

46.2813 4178 536 

49.2501 5717 523 very stiff fine grained 

52.1875 5966 508 sandy silt to silty clay 

55.1563 4500 472 silty sand to sandy silt 

58.0938 4858 481 

60.9688 3986 462 clayey silt to silty clay 

63.9688 4040 483 

66.9688 4675 466 sandy silt to silty clay 

69.9063 16180 462 sand to silty sand 

72.9688 4021 489 sand 

75.9375 3634 468 sandy silt to silty clay 

78.8751 3185 455 very stiff fine grained 

81.8438 2386 457 

84.7813 1752 472 

87.8125 2368 468 silty sand to sandy silt 

90.7813 6220" 508 

93.7813 8593 508 sand to silty sand 

96.0001 8676 491 sand .! 98.9689 7304 481 

Data based on information collected by SCAPS on the dates and times 30 
specified. Data is intrepreted using methods described in the to project report. 
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SCAPS Detailed Data North Coordinate (Feet): 372172.04 

Push Id CHRFF15.CSV 
East Coordinate {Feet): 2319497.5 

Date Started: Thursday, July 13, Elevation (feet): 14.5649 

Time Started 11:05AM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 217443 

Post Quinine Sulfate (Counts): 207390 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

101.9376 6623 483 sand to silty sand 

104.9063 4535 470 

107.9063 3829 479 

110.9063 4017 483 

113.9376 7498 483 

116.2501 11948 487 silly sand to sandy silt 

119.1876 16593 502 

122.0313 17609 502 

124.9689 39218 502 silty sand to sandy sill 

127.9376 48455 487 

130.8439 51782 483 

133.8439 44068 500 sand to silty sand 

135.5313 44386 504 

138.5001 46709 504 sand 

141.4689 18408 464' clay 

144.4377 5374 464 organic material 

147.4377 4119 464 clay 

150.4689 3702 464 

153.5939 4101 483 

156.7189 4339 470 

159.7189 5227 466 

162.6877 3921 464 

165.6564 3292 483 clay 

168.6564 4134 464 

171.6251 2987 464 

174.6251 4102 460 

176.1877 4585 464 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 
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SCAPS Detailed Data North Coordinate (Feet): 372281.0U 

East Coordinate (Feet): 2319601 
Push Id CHRFF16.CSV 

Thursday, July 13, Elevation (feet): 13.6308 • Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 3:18 PM 
Pre Quinine Sulfate (Counts): 218995 

Post Quinine Sulfate (Counts): 216966 

Depth (feet) Nonnalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

2 14906 453 organic material 

4.9688 5867 481 

7.9063 6353 487 

10.9063 6171 502 

13.3438 6123 519 sand to silty sand 

16.3438 5779 523 silty sand to sandy silt 

19.3126 4652 510 clayey silt to silty clay 

22.3126 4516 508 clay 

25.3438 4398 521 

28.4063 4438 510 

31.4063 4467 514 

34.375 4280 510 

37.2813 4411 504 silty sand to sandy silt 

40.2188 4858 510 

43.2188 4930 487 silty clay to clay • 46.2188 6686 508 clay 

49.1876 12973 489 clayey silt to silty clay False Positive by TPH 418.1 

52.1563 15168 487 silty sand to sandy silt False Positive by TPH 418.1 

55.2187 16914 487 silty clay to clay False Positive byTPH 418.1 

58.1563 11242 489 clayey silt to silty clay False Positive by TPH 418.1 

61.1875 12210 491 clay False Positive by TPH 418.1 

64.2187 11114 487 False Positive by TPH 418.1 

67.1875 11149 483 False Positive by TPH 418.1 

70.1563 13179 487 organic material 

73.25 16029 504 

76.2813 10492 487 

79.2813 5402 481 

82.375 6352 485 organic material 

85.4375 5357 489 

88.5 6267 466 

91.5313 5709 483 clay 

92.875 5191 468 

95.9062 4226 483 silty clay to clay 

98.8438 6314 472 clayey silt to silty clay 

101.9062 6879 474 • 104.9062 7277 468 clay 

Data based on infonnation collected by SCAPS on the dates and times 
3'2 specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372232.3 

CHRFF17.CSV 
East Coordinate (Feet): 2319621.5 

• Push Id 
Thursday, July 13, Elevation (feet): 13.6394 

Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 5:19 PM 
Pre Quinine Sulfate (Counts): 238899 

Post Quinine Sulfate (Counts): 225085 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

2 41764 . 455 clay 
· .. 

5 4240 483 sandy silt to silty clay 

7.9375 7072 510 

10.375 6473 481 sand to silty sand 

13.3125 6571 508 silty sand to sandy silt 

16.3437 5509 525 

18.5937 3826 500 sandy silt to silty clay 

21.6561 3259 508 very stiff fine grained 

24.6561 1310 495 clay 

27.6874 1376 514 

30.7187 1626 500 

33.6874 1487 495 

36.7499 6140 487 

• 39.7811 5043 483 

42.8124 7044 485 

45.7187 5404 487 

48.7499 7222 483 clay 

51.8124 5267 472 

54.8437 3230 476 

57.8437 6220 487 sandy silt to silty clay 

59.3124 9062 485 

62.3124 7272 483 clay 
; ~ 

65.2811 7703 489 sandy silt to silty clay ~ 

68.3124 9024 485 clay 

71.3749 6466 466 

74.4374 5967 481 

77.4374 10565 487 '· 

80.4999 11004 485 

83.5624 10176 483 

86.5937 8925 487 

89.6249 8154 487 clay 

92.5937 4864 487 

95.6561 8208 487 

98.6874 9866 487 clayey silt to silty clay •• 101.6874 10766 489 

104.6249 12081 487 sandy silt to silty clay 

.:-:. 
Data based on information collected by SCAPS on the dates and times 34 
specified. Data is intrepreted using methods described In the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372232.~· 

Push Id CHRFF17.CSV 
East Coordinate (Feet): 2319621 .. 5 

Thursday, July 13, Elevation (feet): 13.6394 
Date Started: 

Time Started 5:19 PM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 2388!!9 

Post Quinine Sulfate (Counts): 2250115 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

107.6561 10111 504 clay 

110.6249 8989 483 organic material 

113.5937 13648 502 

116.7187 13315 485 

119.7187 10967 487 

122.7187 6828 483 clay 

125.7499 3194 466 

128.7811 4368 472 clay 

131.7811 4558 466 

134.8124 4425 483 

137.8437 6391 466 

140.8437 5672 464 

143.7811 6339 470 

146.7499 7221 470 

149.8124 7988 464 

152.8437 7481 464 

155.9061 6637 468 

158.9999 3099 472 

162.0311 3174 462 

164.9687 3561 468 

167.9999 4672 474 clayey silt to silty clay 

171.0311 6079 474 

174.1249 6813 466 sandy silt to silty clay 

177.1249 5957 470 clayey silt to silty clay 

178.3124 1679. 466 silty clay to clay 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

.I 

• 

35 



SCAPS Detailed Data North Coordinate (Feet): 372203.71 

CHRFF18.CSV 
East Coordinate (Feet): 2319635.7 

Push Id • Date Started: Thursday, July 13, Elevation (feet): 13.4058 

Fluorescent Threshold (counts): 7157 
Time Started 6:02PM 

Pre Quinine Sulfate (Counts): 230695 

Post Quinine Sulfate (Counts): 202774 

.. Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity . Wavelength based on CPT Data 

(nm) 

2.0312 17826 443 organic material 

5.0625 6067 470 silty clay to clay 

8.125 6267 493 clay 

10.5 3908 502 sandy silt to silty clay 

13.5 5049 504 sand to silty sand 

16.5 3555 508 silty sand to sandy silt 

19.5 3328 506 clayey silt to silty clay 

22.4687 4145 508 very stiff fine grained 

25.4374 7609 508 clay 

28.4062 8379 502 

31.4062 6888 504 

34.0937 4015 506 silty sand to sandy silt 

37.0312 5636 510 

• 40.0624 4240 504 sandy silt to silty clay 

43.0937 3010 485 silty sand to sandy silt 

46.125 3137 502 clayey silt to silty clay 

49.2812 6454 500 clay 

52.375 12798 493 silty sand to sandy silt 

55.375 8262 483 clay 

58.4062 6977 483 

59.75 5967 487 

62.7499 6731 487 organic material 

65.6874 10339 487 

68.7499 12313 502 

71.8749 12134 487 

74.8437 12158 487 clay 

77.8124 5193 479 organic material ' 
80.8749 5327 479 clay 

83.8749 3346 468 silty clay to clay 

86.9374 3580 483 

89.9999 3477 483 sandy silt to silty clay 

92.9999 5120 470 

95.9999 6366 •. 474 silty sand to sandy silt 

98.7187 5118 479 sandy silt to silty clay 

• 100.8124 6603 483 clayey silt to silty clay 

103.75 7558 483 clay 

~· .. ·1 Data based on information collected by SCAPS on the dates and times 36 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372203.71 

Push Id CHRFF18.CSV 
East Coordinate (Feet): 2319635.7 

Thursday, July 13, Elevation (feet): 13.4058 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 6:02 PM 

Pre Quinine Sulfate (Counts): 2306!15 

Post Quinine Sulfate (Counts): 202774 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

106.75 6988 466 clay 

109.7187 5453 464 

112.7187 5424 470 

115.7187 3279 470 

118.75 2245 466 

121.7812 1532 455 

124.75 1633 468 

127.8437 1911 470 

130.9062 2833 466 clay 

133.9374 1703 474 Not Detected by TPH 418.1 

137.0312 2429 462 Not Detected by TPH 418.1 

139.9687 15990 466 Not Detected by TPH 418.1 

142.9374 36626 462 sandy silt to silty clay False Positive by TPH 418.1 

145.9062 12669 464 False Positive by TPH 418.1 

148.9374 9262 464 False Positive by TPH 418.1 

151.9062 8724 462 clay False Positive by TPH 418.1 

154.875 8344 470 False Positive by TPH 418.1 

157.875 3067 483 clayey silt to silty clay 

160.9062 2002 468 

163.9374 1580 491 

167 1884 508 

170.0937 1930 493 clay 

173.0624 1947 498 clayey silt to silty clay 

176.0937 2088 500 clay 

179.1874 2461 495 

Data based on infonnation collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

.I 

• 

• 
37 



SCAPS Detailed Data North Coordinate (Feet): 372759.26 

East Coordinate (Feet): 2319887.5 

• Push Id CHRFF19.CSV 

Saturday, July 15, Elevation (feet): 7.7328 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 10:38 AM 

Pre Quinine Sulfate (Counts): 221050 

Post Quinine Sulfate (Counts): 224137 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

1.9374 60080 592 organic material 

4:9061 8815 582 

7.8437 10215 491 

10.8124 21543 580 

13.3437 4772 485 

16.2812 5994 476 
!•;• 

19.2187 4029 500 .. 
22.1562 4097 504 organic material 

25.0937 4415 487 

27.9375 2858 466 

30.9062 2491 470 

33.9062 3411 453 

36.8437 2132 468 

• 39.7187 3157 487 

42.1562 3724 474 clay 

44.3125 4591 523 

47.2187 5960 538 organic material 

50.1562 7590 525 

53.1562 5227 525 clayey silt to silty clay 

56.1562 5200 514 sandy silt to silty clay 

59.1562 5366 538 

62.1562 6169 538 sand to silty sand 
., ... 

65.0937 5556 510 

. - 68.0625 10802 483 

71.0312 13119 487 very stiff fine grained 

73.9687 18636 487 

76.7812 22320 485 sandy silt to silty clay 

79.7499 23140 487 very stiff fine grained 

·- . 82.6562 18246 485 sandy silt to silty clay 

85.5625 9292 485 clayey silt to silty clay 

88.4375 14715 483 sandy silt to silty clay 

91.0625 24067 504 silty sand to sandy silt 

93.5 23749 491 

• 96.4375 21949 504 

99.4063 26519 504 

102.4063 26810 504 sand to silty sand 

Data based on infonnation collected by SCAPS on the dates and times 38 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372759 .• !6 

East Coordinate (Feet): 2319887.5 
Push Id CHRFF19.CSV 

Saturday, July 15, Elevation (feet): 7.7328 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 10:38AM 

Pre Quinine Sulfate (Counts): 221050 

Post Quinine Sulfate (Counts): 224137 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

105.4063 16506 489 silty sand to sandy silt 

108.375 10249 483 sand to silty sand 

111.3437 8811 506 

114.4375 15493 508 

117.4375 19511 506 very stiff fine grained 

120.5313 19665 508 organic material 

123.625 7140 483 

126.6563 4814 481 clay 

129.6563 4233 476 

132.625 3671 481 

135.625 4461 483 

138.5313 4102 470 

141.5313 4473 470 

144.5313 4019 468 

147.5313 4410 487 

150.5626 4270 468 

153.625 5112 466 

156.625 4359 485 organic material 

159.625 4127 481 

162.6563 4623 483 organic material 

165.5938 3873 470 

168.5626 3973 474 

169.6876 3633 466 

Data based on infonnation collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

• 

• 

• 



SCAPS Detailed Data North Coordinate (Feet): 373020.88 

• East Coordinate (Feet): 2319676.3 
Push Id CHRFF20.CSV 

Saturday, July 15, Elevation (feet): 9.862 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 11:51 AM 

Pre Quinine Sulfate (Counts): 227220 

Post Quinine Sulfate (Counts): 229836 

Depth (feet) Normalized Peak Soil ClasslflcaUon ConfirmaUon sample result 
Intensity Wavelength based on CPT Data 

(nm) 

1.9374 6349 586 organic material 

4.9062 7059 485 

7.875 5339 485 

10.8124 4561 476 clay 

13.75 5555 487 organic material 

16.375 4987 504 clay 

19.3438 5145 510 

22.2813 5138 508 organic material 

25.2188 4680 487 clay 

27.625 6185 504 

30.5938 8216 491 

31.7188 7631 508 clay 

34.4688 7644 493 

• 35.8751 7800 495 

37.4377 1424 487 

38.9689 9635 502 

41.4065 11295 487 

44.3439 8477 500 silty sand to sandy silt 

46.1565 6734 504 sand 

49.0627 5545 498 

52.0315 6744 485 sand to silty sand 

55.0939 7818 481 sand 
t • 
' 57.6877 10832 504 
.. 60.6877 20890 508 gravely sand to sand 

63.6877 19284 506 

66.7814 14376 485 very stiff fine grained 
' 69.7502 8534 464 

72.7814 7195 466 clay 

75.7814 6437 464 

78.7502 4621 460 

81.6564 6146 481 

84.7814 6819 464 

87.8127 3929 462 clay 

•• 90.8127 3964 464 

93.7814 4870 462 

96.6564 4151 466 

Data based on information collected by SCAPS on the dates and times 40 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 373020.88 

CHRFF20.CSV 
East Coordinate (Feet): 2319676.3 

Push Id 
Saturday, July 15, Elevation (feet): 9.862 

Date Started: 

11:51 AM 
Fluorescent Threshold (counts): 7157 

Time Started 
Pre Quinine Sulfate (Counts): 227220 

Post Quinine Sulfate (Counts): 229836 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

99.594 3014 464 clay 

102.594 3667 462 

105.5627 3917 476 

108.6252 4093 466 

111.594 4686 466 

114.594 10474 470 

117.6252 11938 470 

120.6564 13696 472 

123.594 14681 470 

126.594 12518 483 organic material 

129.6564 11779 485 

132.7814 10873 485 

135.7502 11013 487 

136.969 10994 483 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

.! 

• 

• 
41 



SCAPS Detailed Data North Coordinate (Feet): 372537.74 

• CHRFF21.CSV 
East Coordinate (Feet): 2320120.0 

Push Id 

Date Started: Sunday, July 16, 1 Elevation (feet): 6.0926 

Fluorescent Threshold (counts): 7157 
Time Started 9:53AM 

Pre Quinine Sulfate (Counts): 224475 

Post Quinine·Sulfate (Counts): 199893 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

0.3437 1067 586 

1.7187 3690 590 gravely sand to sand 

3.1874 12493 462 

6.1874 6076 485 

9.125 5321 500 

12.1562 9077 504 sand to silty sand 

15.0937 5525 502 

17.9374 5912 508 sand 

19.2186 9808 504 

20.7498 10381 504 

23.4061 10399 510 

25.7186 12443 502 gravely sand to sand 

28.6561 10250 502 

• 31.6248 10532 512 

34.5936 9505 504 sand 

37.5936 8983 489 

40.5311 9416 487 sand to clayey sand 

43.5311 9046 504 sand 

46.4998 7942 508 

49.4686 7003 512 sand 

52.4998 6223 519 sand to clayey sand 

55.4374 4538 538 
~- '\ 

58.4374 6195 529 very stiff fine grained 

60.1249 5795 502 

63.0624 5238 504 

66.0311 4138 498 silty sand to sandy silt 

" 68.9374 3610 491 

71.9374 3615 476 sand to silty sand 

75.0624 1674 460 silty sand to sandy silt 

78.0937 3113 510 

81.1561 4352 487 sand to silty sand 

84.1561 3376 485 sand 

87.1874 3589 498 

• 90.2499 4763 472 

93.3124 5558 483 

96.4999 13048 500 

Data based on information collected by SCAPS on the dates and times 42 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372537.~r4 

East Coordinate (Feet): 2320120.0 
Push Id CHRFF21.CSV 

Sunday, July 16, 1 Elevation (feet): 6.0926 
Date Started: 

9:53AM 
Fluorescent Threshold (counts): 7157 

Time Started 
Pre Quinine Sulfate (Counts): 224475 

Post Quinine Sulfate (Counts): 199893 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

98.5311 15204 502 sand 

101.6249 16769 495 sand to silty sand 

104.6249 15544 502 

107.7186 14598 508 

110.7499 10021 504 

113.8123 9973 485 

116.8436 10224 483 

119.9686 17013 504 

122.9999 30757 502 

126.0623 36087 491 

129.0623 39588 487 

132.1249 29042 487 silty sand to sandy silt 

135.1873 35165 464 clay 

138.3123 10969 466 organic material 

140.531 4905 476 

143.656 3825 462 

146.6873 4472 474 

149.781 3966 466 

152.781 5008 485 

155.8123 3510 464 

158.8123 3174 464 organic material 

161.781 3174 464 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

• 

• 

• 
43 



SCAPS Detailed Data North Coordinate (Feet): 372404.07 

East Coordinate (Feet): 2320050.9 

• Push Id CHRFF22.CSV 

Date Started: Saturday, July 15, Elevation (feet): 505384 

Fluorescent Threshold (counts): 7157 
Time Started 12:39 PM 

Pre Quinine Sulfate (Counts): 220291 

Post Quinine Sulfate (Counts): 235178 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

1.5 8112 525 

4.5313 9543 460 gravely sand to sand 

7.5313 15831 455 sand to silty sand 

10.5938 12882 462 sandy silt to silty clay 

13.625 19673 462 

16.6563 10405 472 silty clay to clay 

19.625 7308 487 sandy silt to silty clay Not Detected by 418.1 and 8015 

22.6563 41612 460 False Positive by418.1and8015 

25.7813 9635 483 False Positive by 418.1 and 8015 

28.8126 9461 468 False Positive by 418.1 and 8015 

31.8438 14642 487 sandy silt to silty clay False Positive by 418.1 and 8015 

34.875 11601 466 clay False Positive by 418.1 and 8015 

37.875 5308 476 Not Detected by 418.1 and 8015 

• 40.9376 11317 466 clayey silt to silty clay 

44 12103 481 sandy silt to silty clay 

46.9688 15073 483 clayey silt to silty clay 

50.0626 12949 483 silty clay to clay 

52.1876 11279 483 

55.2501 21687 483 clay 

58.2189 22153 483 clayey silt to silty clay 

61.2813 20582 483 sandy silt to silty clay False Positive by 418.1 and 16.9 ppm by 8015 

64.3439 40302 487 clayey silt to silty clay False Positive by418.1and16.9 ppm by 8015 

67.3126 40954 483 False Positive by 418.1and16.9 ppm by 8015 

70.3751 28489 481 sandy silt to silty clay False Positive by 418.1 and 16.9 ppm by 8015 

72.9376 18706 487 silty sand to sandy silt False Positive by 418.1 and 16.9 ppm by 8015 

75.9063 21948 481 sandy silt to silty clay False Positive by 418.1and16.9 ppm by 8015 

78.9063 13613 470 

81.9376 40876 485 clayey silt to silty clay 

85.0001 36600 4~7 

88.0313 8076 487 clay 

91.0626 13374 483 

92.9689 11837 483 

95.9377 6913 466 

98.9689 5673 487 clayey silt to silty clay •• 102.0315 13355 466 clay 

105.0939 16608 472 

.·..!.; 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

44 



SCAPS Detailed Data North Coordinate (Feet): 372404.07 

CHRFF22.CSV 
East Coordinate (Feet): 2320050.9 

Push Id 

Date Started: Saturday, July 15, Elevation (feet): 505384 

12:39 PM 
Fluorescent Threshold (counts): 7157 

Time Started 
Pre Quinine Sulfate (Counts): 2202!l1 

Post Quinine Sulfate (Counts): 235178 

Depth (feet) Nonnalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

108.0939 46472 487 clay 

111.1252 38515 487 

114.2502 55110 487 

117.1877 48272 483 

120.2502 19110 483 

123.3752 38160 487 silty clay to clay 

126.4377 38180 483 clay 

129.5002 16427 472 

132.1565 12895 470 

135.1252 5293 468 . organic material 

138.1565 7290 487 

141.1252 829 493 

144.1878 8421 483 

147.2815 9350 483 

150.344 9723 498 

153.4065 9426 487 

156.5002 8306 495 

159.5002 9771 504 

Data based on infonnation collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

., 

.I 

• 
413 



SCAPS Detailed Data North Coordinate (Feet): 372299.79 

CHRFF23.CSV 
East Coordinate (Feet): 2320101.9 

• Push Id 

Saturday, July 15, Elevation (feet): 5.4288 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 2:58 PM 

Pre Quinine Sulfate (Counts): 200246 

Post Quinine Sulfate (Counts): 210632 

Depth (feet) Normalized Peak Soll Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

2 15566 462 gravely sand to sand 

5.0312 17200 500 sand 

8.125 11759 457 sandy silt to silty clay 

11.125 3020 489 clay 

14.1562 2569 512 clayey silt to silty clay 

17.1874 5929 485 clay 

18.2812 23640 449 

21.3438 5078 470 

24.3438 4840 468 

27.375 4851 474 

30.4375 3373 466 clay 

33.5 3169 481 

36.5625 3524 470 

• 39.6875 4911 464 

42.75 4634 464 

45.8125 3545 464 

48.875 4458 470 organic material 

52 4204 466 

55.0625 3855 485 

58.0625 4263 472 

61.0938 4018 462 

64.1564 4238 464 

67.1564 4057 466 

70.2188 4178 487 

73.2188 4274 462 

76.2501 4564 462 
'· 79.3438 5400 464 

82.3751 4063 483 

85.4688 4642 485 

88.5626 4204 468 organic material 

91.5938 4176 466 

94.5938 4892 470 

97.6564 4402 468 

• 100.6251 4505 470 

103.6251 4677 466 

106.8125 4887 460 organic material 

Data based on information collected by SCAPS on the dates and times 46 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372299.79 

CHRFF23.CSV 
East Coordinate (Feet): 2320101.9 

Push Id 

Date Started: Saturday, July 15, Elevation (feet): 5.4288 

2:58 PM 
Fluorescent Threshold (counts): 7157 

Time Started 
Pre Quinine Sulfate (Counts): 200246 

Post Quinine Sulfate (Counts): 2106~12 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

109.8751 5407 466 organic material 

112.9063 7080 489 

115.9375 7934 491 

118.9688 8275 485 

121.9688 8288 483 

125.0625 7175 476 

128.1251 7636 483 organic material 

131.1875 6781 487 

134.3125 6556 487 

136.9063 8441 487 

Data based on infonnation collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

• 
47 



SCAPS Detailed Data North Coordinate (Feet): 372342.90 

• Push Id CHRFF24.CSV 
East Coordinate (Feet): 2320084.61 

Saturday, July 15, Elevation (feet): 5.6563 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 4:28 PM 

Pre Quinine Sulfate (Counts): 214913 

Post Quinine Sulfate (Counts): 231056 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

1.8437 21719 455 sand to silty sand 

4.875 11826 466 gravely sand to sand 

7.9063 11622 462 sand 

10.9063 5881 460 

13.9687 3996 483 

! ~ 16.5 8579 502 silty sand to sandy silt 

19.5 9517 466 very stiff fine grained 

22.4687 4347 472 

25.5 3588 470 clay 

28.5312 3324 483 

31.5937 4561 464 

34.6562 3961 483 

37.6874 4530 476 

• 40.7187 3999 472 

43.7812 4438 485 

46.8437 4089 483 clay 

49.875 3917 487 organic material 

52.9062 4130 466 

56 3991 464 

59 4066 472 

62.0313 4066 464 

65.0313 4036 483 
~~ 
:·~ 68.125 3290 468 
N;. 

71.1563 3085 468 

"t"~ 74.25 2726 466 

75.4375 2908 468 

78.4687 3655 464 

81.375 3610 464 

84.4375 4141 466 

87.5313 4414 470 organic material 

90.625 4053 468 

93 3647 472 

96.0313 4665 468 

• 99.1563 4592 485 

102.2187 4004 470 

105.25 4051 481 

Data based on information collected by SCAPS on the dates and times 48 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372342.90 

Push Id CHRFF24.CSV 
East Coordinate (Feet): 2320084.6 

Saturday, July 15, Elevation (feet): 5.6563 
Date Started: 

Time Started 4:28 PM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 214913 

Post Quinine Sulfate (Counts): 231056 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength . based on CPT Data 

(nm) 

108.375 3974 472 organic material 

111.4063 4256 466 

114.5 5018 468 

117.5313 6320 487 

120.5625 8100 483 

123.6563 7331 476 

126.7813 6776 481 

129.8437 6085 483 

132.9375 5830 476 

135.6563 6385 481 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

• 

49 



SCAPS Detailed Data North Coordinate (Feet): 372382.29 

East Coordinate (Feet): 2320067.1 

• Push Id CHRFF25.CSV 

Saturday, July 15, Elevation (feet): 5.2641 
Date Started: 

Fluorescent Threshold (counts): 7157 
Time Started 5:02 PM 

Pre Quinine Sulfate (Counts): 229773 

Post Quinine Sulfate (Counts): 213168 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

.. 2 4646 483 gravely sand to sand 

5 5368 525 

8.0312 8893 504 sand 

11 22871 462 sand to silty sand 

14.0312 8460 487 silty sand to sandy silt 

17.0625 10544 460 sand to clayey sand 

20.0313 2444 464 silty sand to sandy silt 

23 2858 457 

26.0937 2271 453 clay 

29.1875 3006 445 

32.2187 4467 468 clay 

35.3125 4384 468 

38.3125 4488 472 

• 41.3437 5194 483 

44.4063 4923 470 

47.4375 3891 479 clay 

50.4375 4713 472 

53.5 3233 464 organic material 

56.5 4751 483 

59.4688 3506 466 

62.4375 4542 464 

65.5 4467 470 
~·:.: 

68.5312 3168 462 
: • .J. 71.5312 3268 487 

, ·. 74.5625 5017 466 

77.7188 4018 468 
'· 80.7812 3516 462 

83.8438 3551 466 

"'-" 86.9375 4129 466 organic material 

89.9375 3863 481 

93.0312 4735 483 

95.1875 3204 466 

96.3125 3358 472 

•• 99.5312 3620 485 

102.6562 4849 468 

105.6874 3336 483 

Data based on information collected by SCAPS on the dates and times 50 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372382.291 

Push Id CHRFF25.CSV 
East Coordinate (Feet): 232006~7.1 

Saturday, July 15, Elevation (feet): 5.2641 
Date Started: 

Time Started 5:02PM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 22sn:3 

Post Quinine Sulfate (Counts): 213'168 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

108.8124 4132 466 

111.8437 3861 483 organic material 

114.9062 3675 483 

118.0312 4753 479 

121.1874 6335 487 

124.2187 6361 487 

127.375 6016 485 

130.5624 7134 483 

133.5937 6383 476 

Data based on infonnation collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report: 

• 
81 



SCAPS Detailed Data North Coordinate (Feet): 372397.82 

• Push Id CHRFF26.CSV 
East Coordinate (Feet): 2320083.0 

Date Started: Saturday, July 15, Elevation (feet): 5.5037 

Time Started 5:40 PM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 223291 

Post Quinine Sulfate (Counts): 224003 

Depth (feet) Nonnalized Peak Soil ClassificatlQn Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

2 5022 504 gravely sand to sand 

5.0625 5065 487 

8.125 8276 510 

11.0938 21186 487 sand 

14.125 21984 460 

17.1875 10640 466 silty sand to sandy silt 

20.1562 18000 462 sandy silt to silty clay 

23.2188 13478 483 sand to silty sand 

26.1875 21244 483 

29.25 21493 483 silty sand to sandy silt 

32.3125 18616 483 

35.3125 19024 470 sandy silt to silty clay 

38.4062 14499 485 silty sand to sandy silt 

• 41.4375 37491 502 

44.4688 30921 491 

47.4688 17755 485 silty sand to sandy silt 

50.5 28700 483 sandy silt to silty clay 

53.4688 10247 483 

56.4688 13065 464 clayey silt to silty clay 

57.5625 5899 466 silty clay to clay 

60.5001 3916 491 sandy silt to silty clay 

63.5001 3324 455 

\ 66.5625 2525 462 silty sand to sandy silt 

69.5938 2178 447 sand to silty sand 
tt•t I 72.5313 2402 455 

75.5938 2521 449 sand to silty sand 
,, 

78.6875 2606 453 

81.7188 3180 447 

~ 84.7501 2484 455 

87.8438 4188 455 silty sand to sandy silt 

90.8751 6459 449 clay 

93.9063 5684 462 

96.7813 4818 476 

•• 99.75 4161 483 

102.7187 4147 470 

105.75 3788 483 

.:~ .. 
Data based on information collected by SCAPS on the dates and times 52 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372476.U 

Push Id CHRFF27.CSV 
East Coordinate (Feet): 2320036.1 

Saturday, July 15, Elevation (feet): 6.0387 
Date Started: 

6:12 PM 
Fluorescent Threshold (counts): 7157 

Time Started 
Pre Quinine Sulfate (Counts): 2025'71 

Post Quinine Sulfate (Counts): 2216<63 

Depth (feet) Nonnalized Peak Soil Classification Confinnation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

111.3438 3998 466 organic material 

114.4063 4127 466 

117.5 5014 462 

120.5 4427 483 

123.5938 3601 468 

126.6563 3924 466 organic material 

129.6876 3754 468 

132.7813 4055 466 

135.5313 4246 483 

Data based on infonnation collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

• 

• 
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SCAPS Detailed Data North Coordinate (Feet): 372426.53 

East Coordinate (Feet): 2320011.8 

• Push Id CHRFF28.CSV 
Saturday, July 15, Elevation (feet): 5.8565 

Date Started: 
Fluorescent Threshold (counts): 7157 

Time Started 6:46 PM 
Pre Quinine Sulfate (Counts): 216380 

Post Quinine Sulfate (Counts): 223863 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

1.9375 2456 464 sand 

4.9063 7012 540 gravely sand to sand 

7.9687 8064 510 

11 17392 466 

13.9687 29623 466 gravely sand to sand 

16.9063 43753 455 sand 

18.8125 36430 460 sand to silty sand 

21.7813 32235 470 

24.7813 8678 460 sand 

27.7813 6198 464 sand to silty sand 

30.8437 6058 464 

33.8125 13980 462 silty sand to sandy silt 

36.9063 19349 460 

• 40 27457 464 clay 

43 7429 466 

46.0937 6456 464 

49.1563 5168 474 clay 

52.1875 3322 483 organic material 

55.3125 4317 462 clay 

58.4063 10613 466 

61.3751 9682 462 sandy silt to silty clay 

64.4063 22433 462 

67.4063 26440 462 clay 

70.4063 9221 462 organic material 

73.3751 4704 462 

76.4063 4289 462 

79.4688 4181 462 

82.5938 3848 464 

85.6563 3976 453 

88.7188 4635 464 organic material 

91.8751 4776 457 

94.9063 4148 466 

97.8751 4303 457 organic material 

100.9377 4092 466 • 103.9377 4677 460 

107.0001 499 470 

2. 
Data based on information collected by SCAPS on the dates and times 56 
specified. Data is intrepreted using methods described in the to project report. 



SCAPS Detailed Data North Coordinate (Feet): 372426.53 

Push Id CHRFF28.CSV 
East Coordinate (Feet): 2320011.8 

Date Started: Saturday, July 15, Elevation (feet): 5.8565 

Time Started 6:46 PM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 21638(1 

Post Quinine Sulfate (Counts): 22386~1 

Depth (feet) Normalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm) 

110.0627 5224 466 organic material 

113.0627 4804 483 

116.0627 4576 464 

119.0939 4748 464 organic material 

122.1251 4337 474 

125.2189 4480 466 

128.2814 4365 466 

131.3751 4229 466 

134.4377 4448 468 

136.2814 5132 483 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 

• 57 



• 

• 

• 
.<. 

SCAPS Detailed Data North Coordinate (Feet): 372808.25 

Push Id CHRFF31.CSV 
East Coordinate (Feet): 2320087.6 

Date Started: Sunday, July 16, 1 Elevation (feet): 6.838 

Time Started 11:15 AM 
Fluorescent Threshold (counts): 7157 

Pre Quinine Sulfate (Counts): 196459 

Post Quinine Sulfate (Counts): 196634 

Depth (feet) Nonnalized Peak Soil Classification Confirmation sample result 
Intensity Wavelength based on CPT Data 

(nm} 

1.4687 34244 455 gravely sand to sand 

4.125 41082 464 

6.9375 36049 455 

9.9375 37608 460 sand 

12.875 33257 455 

15.8125 32893 466 silty sand to sandy silt 

16.9063 32801 460 

18.875 30193 455 

21.2813 28217 460 clayey silt to silty clay 

23.9063 9993 470 sandy silt to silty clay 

26.6563 8032 466 clayey silt to silty clay 

29.4375 8359 487 clay 

32.1563 4533 485 

34.9687 4104 470 

37.875 4800 483 silly clay to clay 

40.8125 4627 462 

42.75 4535 466 

46.1563 5851 466 clay 

55.3125 6970 462 organic material 

57.5 5467 464 clay 

59.8437 5167 483 

68.0312 4757 468 clay 

70.3437 4724 462 

72.625 5015 464 

92.25 5361 487 organic material 

93.6874 3472 472 

96.25 2434 470 

125.2188 5655 479 

127.75 4755 472 

130.2188 4097 468 

132.5626 4213 462 

134.875 4234 468 

Data based on information collected by SCAPS on the dates and times 
specified. Data is intrepreted using methods described in the to project report. 
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