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1.0 STUDY AREA 55, BUILDING 1104 

This report contains information gathered during site screening activities 
conducted at Study Area (SA) 55. Harding Lawson Associates (HLA) presented 
recommended field activities to the Orlando Partnering Team during the June 
meeting in Atlanta, and HLA submitted a sampling plan for Building 1104 to the 
Navy on June 22, 1998 (Appendix A). Site screening field activities were 
completed on August 11 and 12, 1998. 

1.1 BACKGROUND AND CONDITIONS. SA 55 is part of Area C, Naval Training Center 
(NTC) , Orlando, Florida (Figure 1). Building 1104 was constructed in 1982 for 
storage of polychlorinated biphenyl (PCB) -laden oil and other waste and hazardous 
materials. This 12 - foot by 12 - foot building is constructed of painted cinderblock 
on a sealed concrete slab with a 6-inch-high continuous curb around the perimeter 
of the floor and is placarded for PCB storage. The north side of the building 
abuts the asphalt-paved parking area south of Sea Bee Street (Figure 2). Access 
is through an overhead door on the north side of the building. The areas adjacent 
to the south, west, and east sides of the building are maintained lawn. A review 
of aerial photographs indicates that the site was unimproved lawn before the 
building was constructed. 

The NTC, Orlando Public Works Department interviewed base workers who were 
familiar with the operation of Building 1104. According to the personnel 
interviewed, drums stored outside Building 1104 were placed on pallets in the 
asphalt-paved area north of the building. Several drum pallets were observed 
during the Environmental Baseline Survey (EBS) (ABB Environmental Services, Inc. 
[ABB-ESJ, 1994). Storage practices at Building 1104, specifically storage of 
drums containing non-PCB-laden oil outside the building, were cited in a base 
outfall survey, but no releases were reported at that time. No documented spills 
are associated with storage operations at this facility. 

The initial site screening investigation at Area C did not include Building 1104 
because the building still contained hazardous materials at the time of the 
screening investigations in 1994 and 1995. The facility had a label on the door 
stating that PCBs were stored within. Several drums with unidentified contents 
were located inside the facility at the time of the EBS. No documented spills 
were associated with storage operations at this facility and no further action 
was recommended. 

At the time of the initial site walkover prior to the present investigation, 
granular spill absorbent material was observed in the grass area at several points 
around the perimeter of the building. A source at NTC, Orlando Public Works 
indicated that several bags of absorbent material had been damaged by rodents, 
and that some of the loose material may have been spilled in the grassy area. 

1.2 SITE SCREENING INVESTIGATION SUMMARY. The site screening investigation was 
conducted to evaluate environmental media that may have been exposed to hazardous 
material released at the site. Past site practices and current site conditions 
were used to determine sampling locations. 
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1.2.1 FIELD PROGRAM. Areas of environmental interest include the lawn area 
around Building 1104, which could potentially have received spills or runoff from 
storage areas near the building, from the interior of the building where various 
materials were stored, and from the paved area immediately north of the building, 
which was also used for storage. The potential handling and storage of PCBs or 
PCB-contaminated materials at the site were also considered when sampling 
locations and analyses were selected. 

1.2.1.1 Surface Soil Sampling for Immunoassay (IA) Analysis Six surface soil 
samples were collected from the grass area adjacent to Building 1104, two each 
on the west, south, and east sides of the building. One of the samples from the 
west side of the building was collected from the area receiving runoff from the 
loading door area on the north side of Building 1104. Each surface soil sample 
was collected from 0 to 1 foot below land surface (bls). 

The soil samples were field screened for total PCBs with IA field kits using U.S. 
Environmental Protection Agency (USEPA) Method 4020. IA analysis was conducted 
in accordance with USEPA Level II data quality objectives (DQOs). 

1.2.1.2 Surface Soil Sampling Three surface soil samples were collected at 
locations around the perimeter of Building 1104. One soil sample, 55S00l02, was 
collected at the northwest corner of the building, in the storm water runoff path 
from the paved area. Another sample, 55S00302, was collected near the southwest 
corner of the building, where an accumulation of absorbent material was noted in 
the grass. The third sample, 55S00602, was collected near the northeast corner 
of the building, near an area where pallets were stored. 

Surface soil samples for each location were submitted to an approved laboratory 
for full suite Contract Laboratory Program (CLP) target analyte list (TAL) and 
target compound list (TCL) laboratory analysis plus pesticides and PCBs, in 
accordance with USEPA Level IV DQOs. 

1.2.1.3 Groundwater Monitoring Well Installation and Sampling One microwell, 
OLD-55-0l, was installed during the site screening investigation (Figure 2). The 
selected location was anticipated to be downgradient of Building 1104, and was 
placed in an area that receives runoff from the asphalt-paved area next to the 
building. The soil boring for the microwell installation was advanced 
approximately 13 feet into the surficial aquifer. The screened interval for the 
microwell bracketed the water table, which was encountered at 8 feet bls during 
the investigation. 

A groundwater sample was collected from the microwell using the low- flow sampling 
method (ABB-ES, 1997). The groundwater sample was submitted to an approved 
laboratory for full suite CLP TAL and TCL laboratory analysis plus pesticides and 
PCBs, in accordance with USEPA Level IV DQOs. The monitoring well installation 
diagram and field sample data are included in Appendix B. 

1.2.1.4 Wipe Samples Three surface wipe samples were collected at the site. 
Two were collected from the concrete floor surface inside Building 1104. One 
location was in the southwest corner where rust stains from drum storage were 
observed. The other sample collected from inside Building 1104 was located at 
the northern end, adjacent to the containment curb across the doorway. The third 
sample was collected from the asphalt pavement in front of the loading door on 
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the north side of the building in the path of surface runoff from the paved 
storage area. 

The samples from each location were submitted to an approved laboratory to be 
analyzed for TCL PCBs in accordance with USEPA level IV DQOs. 

1.3 SA 55 RESULTS. The analytical results of the surface soil samples collected 
during the site screening investigation were evaluated by comparing the 
concentration of the various compounds detected to screening criteria, including 
basewide soil background screening levels, Florida Department of Environmental 
Protection's (FDEP's) Soil Cleanup Target Levels (SCTLs), and USEPA Region III 
Risk-Based Concentrations (RBCs). The nature and location of the exceedances of 
screening criteria are presented on Figure 2 and are discussed below. 

Groundwater analytical data are compared to background screening values, FDEP 
Groundwater Cleanup Target Levels, Federal maximum contaminant levels, and USEPA 
Region III RBCs for tap water. 

Analytical results from the media sampled at SA 55 are presented as Summary of 
Detections Tables in Appendix C. A complete set of analytical results is 
presented in Appendix D. Exceedances of background or regulatory guidance 
concentrations (shaded on the positive hits tables) are displayed in chemical 
boxes near their respective explorations on Figure 2. 

1.3.1 IA Analytical Results Of the seven IA analyses conducted, only one of the 
samples tested, 55S00101D, had a positive response for PCBs (Appendix C-l). This 
test was a duplicate analysis of the extraction from 55S00101, which was below 
detection limits. Therefore, this result is interpreted as a false positive. 

1.3.2 Surface Soil Analytical Results Analysis of the surface soil collected 
at SA 55 detected semivolatile organic compounds (SVOCs), metals, and pesticides 
(Appendix C-2). Arsenic was detected in the three surface soil samples (55S00102, 
55S00302, and 55S00602) at concentrations of 0.96B, 0.97B, and 2.7 milligrams per 
kilogram (mg/kg), respectively. The SCTL for residential soil is 0.8 mg/kg for 
arsenic, and the established background screening concentration for NTC, Orlando 
is 1.0 mg/kg. The SCTL for industrial soil is 3.7 mg/kg for arsenic. Therefore, 
no arsenic concentrations exceed State or Federal industrial screening 
concentrations. 

Benzo (a)pyrene was detected in the three surface soil samples (55S00l02, 55S00302, 
and 55S00602) at concentrations of 240J, 88J, and l30J micrograms per kilogram 
(~g/kg), respectively. The SCTL for residential soil is 100 ~g/kg for benzo(a)­
pyrene, and the SCTL for industrial soil is 500 ~g/kg. Therefore, no benzo(a)­
pyrene concentrations exceed State or Federal industrial screening concentrations. 

1.3.3 Groundwater Analytical Results Analysis of the groundwater collected at 
SA 55 detected several metals (Appendix C-3). None of the analytes detected were 
at concentrations exceeding their respective screening criteria or Florida 
groundwater guidance concentrations. 

1.3.4 Wipe Sample Analytical Results PCB concentrations were below detection 
limits in the wipe samples collected at SA 55 (Appendix D-3). 
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1.4 SA 55, CONCLUSIONS AND RECOMMENDATIONS. Based on available information and 
site screening data, it is concluded that past site practices have had minimal 
impact on environmental media at SA 55. Subsurface soil and groundwater did not 
have any detections of compounds above screening criteria and only two compounds 
were detected in surface soil at concentrations above residential screening 
criteria. 

Arsenic was detected in the three surface soil samples (55S00102, 55S00302, and 
55S00602) at concentrations ranging from 0.96B to 2.7 mg/kg. Benzo(a)pyrene was 
detected in the same three surface soil samples at concentrations ranging from 
88 to 240 ~g/kg. In some cases, these concentrations exceed the residential SCTL 
and residential RBC, but they do not exceed either industrial standard. This area 
of the base has been developed and urbanized since the base was established. 
SVOCs, including benzo(a)pyrene, are not uncommon in urban areas where petroleum 
products have been used. 

Because the intended reuse of this parcel is industrial, and the arsenic and 
benzo (a)pyrene detections in surface soil were below industrial screening 
criteria, HLA recommends that SA 55 be made eligible for transfer, with the 
provision that the area be restricted to nonresidential use. HLA further 
recommends that the site be reclassified from 7/Gray to 4/Dark Green. 

The undersigned members of the Orlando Partnering Team concur with the findings 
and recommendations of the preceding investigation. 
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Harding Lawson Associates 

Document No.: 02530a.101 

June 22, 1998 

Commanding Officer 
SOUTHNAVFACENGCOM 
ATTN: Ms. Barbara Nwokike, Code 1873 
PO Box 190010 
2155 Eagle Drive 
N. Charleston, SC 29419-9010 

Dear Barbara: 

Subject: Sampling Plan for Building 1104 
AreaC 

InA has completed a work plan for a limited site screening program at Building 1104, Area C to determine 
whether or not there are any contaminants present at concentrations of concern. Based on comments at the 
OPT meeting in Atlanta last week, minor revisions were suggested, and they have been incorporated into 
this document. 

mSTORY OF BUILDING 1104. The EBS describes Building 1104 as a small painted cinderblock 
storage facility constructed in 1982 for storage of Polychlorinated Biphenyl (PCB) laden oil and other waste 
and hazardous materials. This 12-foot by 12-foot building is constructed of painted cinderblock on a 
concrete slab with a gabled roof. A review of aerial photographs indicates that the site was unimproved 
lawn at Area C until the building was constructed. Several drum pallets were observed during the 
Environmental Baseline Survey (EBS). The building was cited by the base outfall survey for storing drums 
of non-PCB laden oil outside the building, but no leaks were reported. The building, however, may have 
stored PCB-laden oil. No documented spills are associated with storage operations at this facility. 

The initial site screening investigation at Area C did not include Building 1104 since at the time of the 
screening investigations in 1994 and 1995, the building still contained hazardous materials. The facility had 
a label on the door stating PCBs were stored within. Located inside the facility were several drums with 
unidentified contents. No further action was recommended during the EBS. 

SITE SCREENING INVESTIGATION. HLA recommends that the analytical suite include compounds 
other than PCBs because the building, according to the EBS, contained "hazardous materials" in addition to 
PCB-laden oil. Accordingly, HLA recommends the following site screening activities: 

• Use information collected from former workers (provided by Public Works) to determine where 
drums may have been stored outside Building 1104. 

• Collect two PCB wipe samples ofthe floor inside the building, concentrating on any stained areas. 
• Collect one PCB wipe sample from the asphalt surface outside (north of) the building, but only if 

there is a stained area near the building entrance. 

En~,neerlr',:J 

Envll'Or'lmentai Sen/Ices i 536 Kngsi8v Avenue. Su:te 127, Omnge ParK. FL 32073 9.:1 .. '269-78: 2 Fax 904/264-5632 



Harding Lawson Associates 

Document No.: 02530a.l 01 

• Collect two surface soil samples (0 to I foot bls) from west, south, and east sides of Building 1104 
and analyze in the field with PCB immunoassay (IA) test kits. Samples will be biased toward former 
drum storage areas (determined from information provided by Public Works), most likely potential 
spill areas or preferential surface water flow. 

• If there are IA detections of PCBs, collect up to three samples for full suite laboratory analysis, in 
accordance with the new soil sampling guidance for volatiles analysis (SW 846-5035). 

• If there are no IA detections, collect one or two surface soil samples for full suite laboratory analysis, 
with location(s) biased toward former drum storage areas, most likely potential spill areas, or 
preferential surface water flow. 

• Install one microwell downgradient from Building 1104 (west or northwest of building toward Lake 
Druid) and submit groundwater sample for full suite laboratory analysis. 

Please call me if you have any questions. 

Very Truly Yours, 

HARDING LAWSON ASSOCIATES 

Richard P. Allen 
Principal Scientist 

cc: W. Hansel (SouthDiv) 
1. Mitchell (FDEP) 
N. Rodriguez (EPA) 
Lt. G. Whipple (SouthDiv) 
S. McCoy (Tetra Tech) 
B. Cohose (Bechtel) 
File 
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I 1 ss =:.J:'<ET I 1 ______________ ___ 

TYPE 0.= s.;.1.C?LE COLLECiED: 
~OIS:=i:;c 
I 1 COM;t:S7E 

I 1 LIOUINCX SOLlJ"jION 
I 1 HEXANE 
I 1 HNO ~SOL.lJ"jlON 
I 1 POTABLE WI. TEM 
{ INONE 

SOIL TY?E: 
r 1 C1...J.Y 

s.«.MP~ O~;;\,A iIONS: txJ SANO 
r I O:JO~ I 1 ORGANIC 
I"J CO:' 0:1 Ita '=¥ ""- I J CiM VEL 
IXl. c.ceoJ gt- A.p ..... ,t lu c.a:e.S 

SAMPLE LOCA710NSKEiCii: 
()ClYES 
I JNO 

"'< 
!~ 

:r 
S ""r~..J: SA.W"~~": ::a 

ar~ 

I 1 
I 1 
( J 
( J 
( J 
r J 
I 1 

1/1 

( ) 
I 1 
( J 
( 1 
( J 
r ) 
I 1 

.. 
" r ) 

I 1 
r J 
I 1 
( 1 
r 1 
I I 

( J 
I J '. r ) 
I J 
r ! 
r I 
I 1 

HOTE$/SKETCH 

~c..& I A r~su Lt!) 

ss~oo 10 I S l.~p~ 
.. 55500 fa lO:Z: ~ 'PPt'V'.-

r J 
( J 
[ J 
r J 
( J 
I J 
I 1 

I 
I I 

I I I 
.. I I 

I I I 

I I I 
I I 

• , 



Projec: NTc.. Q & L..A (\JpO 
Projec Number: C"Z. 530 . 09 
Sam?le Location 10: 55 S OC 7.0 I 

She: SAss 
Dale: S - II 15 t? 

Time: Sian: l'" 40 End: -.:,.J_",,:...;"4..:....."".l...' __ _ Signature of Sampler: ~D, ~ 

SOIL SAMPLE 

a -..Lf DEFlH OF SAMPLE ___ --==-__ 

=O~~?M:."'7 t..:SE!J FOM COLLECTION: 
£)(J. HA"~ A:.r.:iE:; 
I r S.S. S;? Jj SPOON 
( J SHO\'E!.. 
r J HA"'·: S~ON 
( J ALL:MI~~"" FANS 
( J 55 E:J:>CET ( 1 ______________ _ 

iY?E 0.= 5..:.1.I?!.: COLLEC7ED: 
IXl. OIS::;:'-E 
( J COM?:::S7E 

SJ.MPLE CSSEnVA'IONS: 
( JO~O~ ____________ __ 

11 co:'o.~ 'r<>~v\' 

DECONTAMINATION FLUleS L:S':~: 
;' ALL L.:SE::J 
r J EiHYL ALCOHOL 
I J 2!% ME"i'J-;.ANOLJ i~% AS7M j"'(;:e II WA TE?1 
r J DEIONIZED WA 'EM ' 
( J LIOUINCX SOLLJ710N 
( JHEXANE 
I J HNO ~ SOLLJ710N 
( I POT ASLE WA TEM 
( INONE 

SOIL TY?E; 
t I CLAY 
IXlSI.NO 
r IORGANIC 
( J Gn.:.VEI. 

FIE!.D GC :ATA: ( .J FIE!..~ DU?LICJ.7; CO:..!..EC7ED 
OU?UCJ.7E 10 __ ... _____ _ 

SAAlPLE LOCA 'ION SKEiCH: 
00 YES 
i-j'No 

s.t.MPLES COLJ..ECTED 

MA'l'R!X 

.. rr JU:~'='IC) "'lI: 5 
AT~ ~l:! :: "rr ~OI\"C .... -::x \~C "lr~..J: s.r.Mr'..J: acr.:-..: ::zs JD:.\7'lCI'I ~< S ~~ .. ACC-~C u:I~~ ar~ .. " I r I ( I r J ( ) r ) I 

( J ( J ( J ( J I J I I 

I J I J r I .. I ) ( ) I I I -I J I J r J I J I J .. I I I 

I J [ J ( J I I r I I I I 

I I I J r J I J I J I I I 

( J ( J ( J I J ( I I I I 

HOTESISKETCH 

• 



I .'. ....... SDBFACESOJLSIIIPlEBELDDATABF£ORD· . 

Projec:= NT~ 0 R LA t-JDO 
Projea Number: C'Z.5 30.09 
Sam?le Location 10: SS.5 0030 ( 

She: SASS 
Dale: ~ - J\ /<;S 

TIme: Slart: ) Y '" 'i E.'1d: 1 Ll'i"'O Signature 01 Sampjer:~ D. ~ 

SOIL SAMPLE 

CEr7r. OF SAMPLE D - 1-

EO:J!?IJ.:!\; L!SE:l Fan COLLEC7iON: 
!Xl.HAt,:: ).:.;~E~ 
( J S.S. S!?.Jj SPOON 
( I S"O\'E.. 
r J HAt.': S.=OON 
( I ALt..""I,\:"'"l.I FANS 
( J 55 =:.J:(Ei' ( 1 ________________ _ 

i"YPE 0.= s,.:.M?l': COLLECiEO: 
bCJ DJS:~E7E 
I 1 COM.:I::S7E 

SJ.M?~ C~n\,A ,IO:-'-S: 
I lO~O~~~-------­
r~CO~O.=! .gCoW"-I 1 ________________ _ 

CECONIAMINATION FWICS L.:SE:l: 
,. ALL USE;:) 
r J E'iHYL ALCOHOL 
! J 2!% MElJ-;ANOLJ i=~. AS7M 7Y?E II WA TE.::; 
! J DEIONIZED WA ,Eii ' 
! J LJOUJNCX SOLt.J'iION 
! 1 HEXANE 
r J HNO l SOLUTION 
I J POTABLE WA lEt:! 
I lNONE 

SOIL TY?E: 
r lCLAY 
~SANC 
r 1 ORGANIC 
r 1 GAAVEL 

FIEl..O GC :A T A:. ( I FIE!..O OU?LICJ. 7; CO~EC7EO 
CU?UCJ.'E IJ ____ _ 

SAMi'\.£ LOc:;. ,IO!': SKE'iCH: 
fldYES 
! )NO 

~J.lPUS COLLECTED 

.. rT JU:QL":Ia::) 
AT-;"US 

U)C:A'nCIt 

r 1 
[ 1 
I 1 
I J 
( J 
[ I 
I 1 

NOTESISKETCH 

MA'ii\!X' 

"'« 5 
~I:! :r 

"1T~-c:'Il~ \V..l.')CC ... < S ~~ .. AC:C-~C ~L~ 
III " [ 1 r 1 [ I 
[ 1 ! 1 I J 
[ J r J "( I 
I J r J I 1 
I J ( J [ I 
( J ! J I I 
I 1 I J ( J 

=?c..B J: A R E.~ u i.T .s 
5550030-1- 6. ...LYf"'" ?c-iS 

r 1 
I 1 
{ J 
{J '. 
{ 1 
{ J 
I J 

I 
I 
I 
I .-
I 
I 

~r.J: lIO':':".J:::15 

I , I 

I I 
I 
I 

I I 
I I 

-



_.",II~lt'li§fi')'!d",t,'!·l::tfl':lll,,1jtJ~l:t~I)~ll ___ 

Projed: NTC. C RLA~ 00 
Projec: Number: 0 Z. .5.30. 05 
Sample Location 10: SS..s 00 40 L 

Sr.e: ~A ~ 
Dale: :.,' 

TIme: Start: 1 L.l &:; 0 End: 1'4. ,.«t> Signature of Sampler:~D.~ 

SOIL SAMPLE 

a _' ( DEriH OF SAMPLE .--; ___ --:-'-=-__ _ 

:O~!?IJ.:ST L!SE!) FOr! COL.L.EC710N: 
!)tJ.,HA"':: ).:..r.:;E?l 
I J 5.5. S? Jj SPOON 
r J SHOVE.. 
I J HAt.·:: S?OON 
I J ALUM'''':'''''''' FANS 
I J SS =:J:'<ET I 1 _____________ _ 

7Y?E OF s;.I.C?l...E COU.EC7ED: 
p(] OIS=:;:7E 
I I COM?::S7E 

SAM?~ C~n\,A 'IONS: 
r JO~O~_~_~ _____ __ 

14 co~o.~ bCO\R!I\. 

DECONTAMINATION FlUICS us:!): 
" AU. USE~ 
r J E"iHYL .ALCOHOL 
r J 2!% ME"iMANOLJ i!:% AS7M 7Y;:E II WI. iE.:; 
I J DEIONIZED WI. 'jErI ' 
I J L.IOUINCX SOL.U"iION 
I I HEX.o!.N E 
r I HNO 3 SOL. LliION 
r J POTABL.E WATEr! 
r INONE 

SOIL 'TY?E: 
r ICL.AY 
f)dSANO 
I j"bRGANIC 
I J GAAVEL. 

FIE!..O GC :::;'TA: ( J FIE!.D DU?!..ICJ;:-; CO~EC7ED 
DU?UCA'jE I;:) ____ _ 

SAM?L£ L Oc.:. .ION SKEi CH: 
p<)Y£S 
I ")"i(O 

SJ.J.lPLES COLJ..ECTED 

MAI'....!X 

" rr ~~'='IC:I "'= 5 
AT':mS ~t: :r 

.. IT 1"ItC5CR\"C ,,~ \VooUCC: IDCA'nCI'I ""< S ~~ .. Ace-LUC: ~~ ., 
" I J r I r I I J 

r I r I I J I J 
r I I J I I .. r J 
r J r J r J I I 
[ J [ J r I [ J 
[ J r J r I I I 
r 1 [ 1 I I I J 

NOTESISKETCH 

:Pc...B I A :12:z:tS u l-1'" ~ 

55 S 00 1+0..1.. f::;. ..LfP~ 

.. Ir :..u.cr-= 
C:C-~ 

r I 
[ J 
r I 
I J .. 
I J 
[ J 
I 1 

~J".L~": !:lIS 

I I 
I I I 

I I I 
I , I 
I I 
I I I 
I , I 

ICOC-{· • - fb..ltii.:s -. 
• 



J 
, , ' , '.' '. SllBFACESDJLSIIIPl.ERELDDATABECDBD"" 

Projed: ~,)"'iC. Q R.l..., A ~JZ:~O 
Projec: Number: 0 ~ S 30 . 09 
Sam?le Location 10: 5550050 I 

Sr.e: SA5S 
Dale: g - \I/<1f) 

Time: Slart: I u -'D" CO End:' 50 "2- Signature 01 Sampler: ~O 1Z>i2D-~ 

SOIL SAMPLE 

C - I' OEF'iH OF SAMPLE --.;::;.......;~~ ___ _ 

=O~!?II.~~7 L:SE~ FO" COLLEC7iON: 
~HAN~).~E;:; 
( J 5.5. S7 Jj' S?OON 
r 1 SH OVE!.. 
r J HAN~ S,::IQO:i 
( 1 AL!..')"II ... :"'l.C FANS 
r 1 SS ::J:><E7 ( 1 ________________________________ _ 

iY?E 0.= s;.l.I?LE COLLECiED: 
XJ OIS:~:7E 
I 1 COM~::S7E 

SAM?~ C~n\'l, iIONS: r lO=O~ __________ __ 

(I<l co~ 0.:; iQro \.0 II"\. I 1 _______________________________ _ 

DECONTAMINATION FlUleS L:S=~: 
" ALL W5E;:) 
( 1 E'jHYL ALCOHOL 
( 1 2!~ ME'i'r\ANOLJ i~~ 1-S7M IYFE II WATE.; 
( 1 DEIONIZED WA iE" ' 
( J LIOUINCX SOLUi'ION 
( lHEXANE 
r J HNO ~ SOL LJj'ION 
I 1 POTABLE WI. TEM 
I lNONE 

SOIL TY?E: 
r lCLAY 
I)(J SANiJ 
r J ORGANIC 
r 1 GnAVEL 

FIEL..O GC :::AT).: I J FIE!..O OU?LICJ;:"; CO:.!.EC7ED 
CU?UCJ.iE 10 ______ ____ 

SAM?L£ LOc;. iIO~· SK.E7CH: 
14..YES 
i j~ 

s.t.J.lPLES COl.J..Ec:TED 

.. rr J\l:0\.':RCI 
AT,:)(1S 

L.CX:ATlC/f 

I J 
r I 
r J 
r 1 
r I 
r 1 
r 1 

HOTESISKETCH 

MA'T'R!X 

Wit: 5 ~~ % 
" IT P'It!::5J:R\'C v.~ \"C:.ucc ""< S !~ .. Ac::=.BASJ: -=t.~ III ., 

r J r J r J 
r I r I I 1 
r J r J " r J 
I J ( I I J 
r I r I r J 
r I r J r J 
r 1 I J I J 

pc.& rA R.E.~U <-l::) 

55500 SoJ. != . .l.rr'- Tt.& 

" Ir SA.IoO"-= 
ctr~ 

r J 
I I 
r J 
r 1 ' , 

r 1 
( J 
I I 

s..u.Ir..L ~-=::IS 

, , , , , I 
I I 
I 
I I 
I I 

._~.IJ~ 
tl0'i. 

I. 
\J----T 

I 
I 



"' . , .'. SlJRFA£ESlJJLSlMP£ERELDDATAIlECORD··· 

Projec:: tJ1"c. oR L.A ".rOO 
Projec: Number: C) ~ 5 30 • 05 

Sile: SA. 5 5 
Dale: S"'lfc\e, 

Sample Location 10: 555 OOCQo.L 
Time: Slart: ''Ii 0 Z. End: 1 c;- 0'" Signature of Sampler: 0l.J~ ~.~ 

SOIL SAMPLE 

O - I I 
DEF"i~ OF SAMPLE _-=-__ -L-=-__ _ 

:O~;?II.: ... 7 ~E:7 FO" COLLEC710N: 
~ HA"':: A~::; 
I J 5.S. S?.Jj SPOON 
r lSHO\'E-
I 1 Jo\A":: S?OON 
I 1 ALL..'),lI"~'),I FAPI.'S 
r 1 SS ;:.1::6 I ) ________________ __ 

7Y?E 0.= s;,.1.(?LE COLLEC'jED: 
~OIS::~:7E r rCOMP:::S7E 

Sl.W'LE C~nYA,IONS: 

( lO~O~~ __ --------­r1 CO~O.=! BCo """'-

DECONTAMINATION RUleS US::7: 
'" AU WSE:7 
r } ETHYL ALCOHOL 
I } 2~% METHANOtJ i~% ).S7M 7YFe II WA TE:i 
I 1 DEIONIZED WA ,Eii ' 
I 1 LIOUINCX SOLUi'ION 
I J HEXJ.NE 
I J HNO , SOL U'iION 
( J POTABLE WATEn 
[ INONE 

SOIL TY?E: 
I lCLAY 
~SJ.NO 
r lORGANIC 
[ I GAAVEL 

FIE~ GC :A T A:. ( 1 FIE!.D OUPLIc.:.. 7; CO:.!..EC'7ED 
DU?Uc.:.. ,E 1:1 ______ _ 

SAAlP~ L.OCJ.jIO~·SKE7CH: 

r:>tJ.YES 

SJ.IrlPLES COllECTED 

MA1"""'...!X 

.. rt' J\E:~':RC .. « 5 
AT~IS ~I:! :I: 

LCCAnOI( '"'< S !~ .. 
01 " [ ) [ ) I 1 

[ I { I r 1 
( I [ I r I 
( I [ I r 1 
I I [ I I ) 
I ) [ 1 r J 
I 1 ( 1 ( ) 

NOTESISKETCH 

i j)JO 

,., IT PlU:SClI\'C v.':':'lC \~C "IT~..J: 
AC=-u.sC ~1IU::l C'C'~ 

r J r ) 
[ J [ I 

'. r ) r ) 
[ ) r 1 
[ 1 r ) 
r 1 ( J 
( 1 [ 1 

"Pc..B I.A R.t:.~OL.l~ 
.5SS OO(;O.J. ~ PcB 

-LPP"'-

.. 

SAM"..%:~..%: :::15 

I I 
I I I 

I I I 
I I 

I I 

I I I 
I I 

• 



I 
Projec:: f\)-. c.. 0 R.. '" A " .. 3'1:> 0 
Projec: Number: C 'Z. .5 ~O . 0 .5 
Sample Location ID: 5S 500 .0 z.. 
'Time: Slart: \\ Of> E..,d:}1 2..3 

Site: .s A .5 5 
Dale: ~ - 1'"2., /9'0 

Signature of Sampler: ~ j:) .. ~ 

SOIL SAMPLE E0!..1~?J.,I.: .... 7 t:SED FO;; COLLEC7iON: DECONTAMlt.:ATION RUleS L:SE!J: 
;" AU L.:SE!:l 

DErii-! OF SAMPLE ~ -..L 

{)cl HAN: ... :.rwE::1 r rS.S. S7? Jj SPOO~ 
( 1 SHOVE.. 
( J H/.":; S.=OON 
( J AL1..?U"':"''l.I FAt.:S 
( J SS =:;:<:7 
(Xl ~ CJOI/'<L.. 

'iYPE 0.= s,.:.M?!.: COU.ECj~O: 
~ClS::::;:Jc 
I 1 COM?:::S7E 

Flru GC :ATk { J F1El..O OUPLICA7: CO:'!'=C7~O 
OurUCAj~I:l ____ _ 

SJ.J.lPLES CQL.L.ECTED 

MAii\!X 

;"rrJU:~~ .,= 5 
AT~ ~~ % 

"11'~"C"~ \~c " IT:..u.cr..%: IDCo\nClIf ... < S !~ .. Acc.a.o.sJ: AQ\.~ aT...:.:c"C 
OIl ., 

( ) { J r J ( ) r ) 
[ 1 [ J { 1 ( ) { 1 
{ J r J r 1 ., I J r 1 
{ J I J ( ) I ) I J .. 
I J ( J I ) ( J r ) 
( ) [ J ( ) ( ) r J 
r J [ 1 I 1 [ ) I ) 

110 Lf 

I J EiHYl.ALCOHOL 
I ) 2:% ME"i'HANOLJ i!% AS7M 7Y;:e II WA TE.::: 
I ) DEIONIZED WA j~n ' 
( J LIOUINOX SOLlJj'IO:-l 
( ) HEX/.NE 
r ) HNO ~ SOLLfj/ON 
I ) POTABLE WAT~n 
{ lNONE 

~JO'..l:~":= 

I 
I I 

I I 
I I 

I I I 
I I I 
I I I 



. -' '.,'. ~ .'. SlBFACESDILSUIPI.ERELDDATAIlEIDHD 

Projec:: tJ 1'" c.. 0 R. L..A N be> 
Projec: Number: a ~ 530 . 05 
Sample Location 10: 555 00302-

Sr.e: 5A S5 
Dale: e~ 1'2../9P> 

Time: Slart: \i '2..3 E.'1d: \ l t1 5 Signature of Sampler:R2.u<L.~. ~ 

SOIL SAMPLE 

OC-FlH OF SAM?LE .-.lIO ___ -_ ... .,;;L=-__ _ 

Flru GC =,AT A; ( j AE~~ OU?LICJ. 7: CO~EC':'E'O 

=O!.J:?~:~7 ~E~ FOri COLLEC7iON: 
l>(J nAt.':: A~::; 
f 1 5.S. S?Jj S?OON 
r 1 SHOVE.. 
( 1 HAt.': S.=QON 
r lALt..'J.II"'~ FANS 
( 1 SS =:.1:<=7 r 1 ________________ _ 

SJ.M?~ C~n\,A 710NS: 
I lO:::lO.~ 
~o;,o.:; iSm l "I\.) 
I 1 ______________ __ 

OECONTAMINATION RUles L.:S=~: 
.- AU WSE~ 
( 1 E'iHYl ALCOHOL 
I J 2!% METMNOLJ i~~ ;.57)'( ~;:E II WA TE.:; 
r 1 OEIONIZE~ ..... A ,cri ' 
r 1 LIOUINCX SOL!.J'iIOS 
r lHEXANE 
r 1 HNO 2 SOLUTION 
( 1 POTABLE WA T~M 
r lNONE 

SOIL 1'Y?2 
r 1 CL..I.Y 
pc.,tSANiJ 
r j'CRGANIC 
( JCn,.r.VEL 

OU?UCJ.7cJ:J ____ __ 
SAM?!..:: !.OCA710NSKEiCH: 
()C.t YES 
i )No 

~J,lPL.ES COL.J..EC7'ED 

MA~ 

.- rr ~~':ItCl .. = 5 
AT~JS ~~ % 

"U'~'C'\l~ \~C "IT~"'%: SooI.N"'~~": ::IS I.CCAnC:llc .. < S !~ .. ACt:IoaASZ: ~'W:l ecr..:.:c::c 
10 " I r 1 r J r J [ J ( J I 

r J r J I J [ J ( J I I 

r J r J [ J '. I J r J I I 

I J [ J [ J I 1 r J .. I I 

r J I J I J I J r J , I 

r J I 1 [ J r I r I I I I 

I J I , , r 1 r 1 I 1 I J 

\lot.{ 



( 
.'. " ' .... , . SDBFACESIJILSIIII'I£DEtDDATABECOKD . . ' , 

Projec:: "STC 0 R. 1- ANbo 
ProjeCl Number: 0'2. & 3C . 05 
Sam?le Loca%ion 10: 5s5006 0"2-

She: 5 A 55 
Dale: ~ - J'2- 15'0 

TIme: Slart: I I L..\ 5 E..,d: I 2.0 5 Signature of Sampler: ~.'J>t ~ 

SOIL SAMPLE 

DErii-i OF SAMPLE C - { r 

EO:.J!?IJ.:.,,7 t.:SE:i FO;; COLLECjjON: 
~A~:J.~E::I 
f j 5.S. S~ Jj S?OO~ 
r lSHO\"E!.. 
r 1 HA .. : S,~ON 
r 1 ALL..').lI"-:.;l.I FANS 
r ) SS E:J:>GT r ) ________________ _ 

;YPE 0.= s,.:.l.I;7LE COUEC7EO: 
r~DIS:~:'c 
I 1 COM?::S7E 

SAMP~ C~ii\'A ,IONS: 

r 1 0;:'0::1 _ ... g; ... r~ow..:c.,...:>=-,---_=-__ P<l CO:'O.~ ---r ) ________________ __ 

Flru GC :::ATA: ( j FlE!.O DUPLJCl.7: CO~=C'7cO 
DU?UCl.'j"E J:J ____ _ 

SJ.J.lPLES COL.J..ECTED 

.. rr JU:~':7«C) 
AT~ 

I.CIC:Arn:llc 

r ) 
r ) 
r 1 
r 1 
r 1 
r 1 
{ J 

HQTESISKETCH 

MA'ii\!X 

"lit: 5" ~I:! x -' rr l"I'tCSz;JI\ 'C '\&~ \V~C ..... S ~;& .. ACCo&.\SC ~~ .., " r ) r ) r ) 
r J r 1 r ) 
r I r ) .. I 1 
r ) r J r J 
I ] r ) r ) 
r I r I r J 
( J I I I I 

3)1. £nc.oY'(... : t.f!)c. CO' 2.6b -t So~ Cl.A.'i. 

1 J.. 2.et. ::. M01~-tU~ Co v.A-~ 

-'IT~..l: 
C'C'...:..:.c=I 

r ) 
r ) 
r J 
r ) .. 
r I 
r J 
I 1 

DECONTAMINJ.TlON Fi.Ul!:S USE~: 
.. AU. L.'S~~ 
r ) E'iHYlALCOHOL 
r 12!% ME'i'H,l.NOLJ i!%1-S7M ;YPE 11 WATE.=: 
r 1 DEIONIZED WA ,En ' 
r 1 UOUINCX SOLUlION 
r 1 HEXAA'E 
r 1 HNO 2S0LLfjJON 
I 1 POTABLE WATEn 
r lNONE 

SOIl. TY?E; 

~
cu.y 

SANe 
r ) RGANIC 
r 1 GnAVEL. 

~r~~-=l:IS 

I I 
I I I 

I I I 
I I 
I I I 

I I I 
I , I 

) ~ 40"1:::' S.VO C.lpE~llrc.8-'?'TfV-f\'\uuJ~ "0 "f 





APPENDIX C 

SUMMARY OF DETECTIONS TABLES 

Table C-1 
Table C-2 
Table C-3 

Summary of Surface Soil Immunoassay Analytical Results 
Summary of Detections in Surface Soil Analytical Results 
Summary of Detections in Groundwater Analytical Results 





TABLE C-1 

SUMMARY OF SURFACE SOIL IMMUNOASSAY ANALYTICAL RESULTS 





Page 1 of 1 
55.XLS 
11/5/98 

Appendix C 
Table C-1. Summary of Surface Soil Immunoassay Analytical Results 

Study Area 55 

Sample IDI 55S00101 
Sampling Date I 8/11/98 

Polychlorinated Biphenyls (PCBs). ppm 1 
Total PCBs I 11U 

NOTES: 

Naval Training Center, Orlando 
Orlando, FL 

55S00101O 55S00201 55S00301 
8/11/98 8/11/98 8/11/98 

1 1 1 
41 11U 11U 

55S001 01 D is a duplicate analysis of the extract obtained from 55S00101. 
Sample ID = Sample Identifier 
ppm = parts per million 
U = The analyte/compound was analyzed for but was not detected above the method quantitation limit. 

55S00401 
8/11/98 

1 
11 U 

55S00501 55S00601 
8/11/98 8/11/98 

1 1 
11U 11U 

The nUmber precedinglt!.e U qualifier is the method quantitCition limit. 
- - -- .. _- --- ._- ._- -- ._-----





TABLE C-2 

SUMMARY OF DETECTIONS IN SURFACE SOIL ANALYTICAL RESULTS 





Appendix C 
Table C-2. Summary of Detections in Surface Soil Analytical Results 

Study Area 55 

Sample 10 Background 
Sampling Date 

Semivolatile Organics, IJg/kg 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g, h, i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Fluoranthene 
Indeno(1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 
Pesticides, IJg/kg 
4,4'-00D 
4,4'-ODE 
4,4'-ODT 
Aldrin 
alpha-Chlordane 
Endosulfan I 
gamma-Chlordane 
Heptachlor epoxide 
Inorganics, mg/kg 
Aluminum 2088 
Arsenic 1.0 
Barium 8.7 
Calcium 25295 
Chromium 4.6 
Copper 4.1 
Iron 712.5 
lead 14.5 
Magnesium 327.9 I 

Manganese 8.1 
Nickel 4.4 
Potassium 157.3 
Sodium 91.4 
Vanadium 3.1 
Zinc 17.2 

NOTES: 

Naval Training Center, Orlando 
Orlando, Fl 

RBC for RBC for Industrial 
SCTl Residential Soil Soil 

1,400 880 c 7,800 c 
100 8B.c 780 c 

1,400 880 c 7,800 c 
2,300,000 2,300,000 n 61,000,000 n 

15,000 8,800 c 78,000 c 
140,000 88,000 c 780,000 c 

2,800,000 3,100,000 n 82,000,000 n 
1,500 880 c 7,800 c 

1,900,000 2,300,000 n 61,000,000 n 
2,200,000 2,300,000 n 61,000,000 n 

4,500 2,700 c 24,000 c 
3,200 1,900 c 17,000 c 
3,200 1,900 c 17,000 c 

60 38 c 340 c 
3,000 490 c 4,400 c 

410,000 NO NO 
3,000 490 c 4,400 c 

100 140 c 1,300 c 

72,000 78,000 n 1,000,000 n 
0.8 0.43/23 cln 3.8/610 cI 
105 5,500 n 140,000 n 
NO 1,000,000 1,000,000 
290 390 n 10,000 n 
105 3,100 n 82,000 n 

23,000 23,000 n 610,000 n 
500 400 400 
NO 460,468 460,468 

1,600 1,800 n 47,000 n 
1500 1,600 n 41,000 n 

NO 1,000,000 I 1,000,000 
NO 1,000,000 i 1,000,000 
15 550 n 14,000 n 

23,000 I 23,000 n 610,000 n 

The background screening value is twice the average of detected concentrations for inorganic analytes. 

55500102 
8/12/98 

100 J 
240 J 
440 
240 J 
150 J 
230 J 
170 J 
190 J 

57 J 
220 J 

8.3 
6.7 

2,490 
0.96 B 

5.3 B 
9,360 

3.2 
2.7 

1,200 
12.1 

4,430 
14.5 

15.7 B 
42.6 B 

3.5 B 
9.6 

SCTL = Florida Department of Environmental Protection, Soil Cleanup Target Levels, Chapter 62-785 FAC, April 30, 1998. 
Values indicated are for direct exposure scenario. Value for chromium is for chromium (IV). 
Value for mercury is for inorganic mercury. 

55500302 55500602 
8/12/98 8/12/98 

61 J 
88 J 130 J 

160 J 230 J 
80 J 120 J 
66 J 95 J 
83 J 140 J 
54 J 130 J 
70 J 100 J 

76 J 180 J 

7 

1.8 
21 

4.4 J 
16 

5.6 

3,420 2,490 
0.97 B 2.7 

4.5 B 3.9 B 
1,920 3,080 

3.1 2.6 
1.6 B 1.0 B 

1,410 1,270 
3.9 4.5 

80.7 B 92.7 B 
11.6 10.0 

1.7 B 
22.6 B 15.5 B 
38.7 B 34.8 B 
3.1 B 2.7 B 
8.4 3.9 B 

RBC = Risk-Based Concentration Table, USEPA Region III, May 1996, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 
not available; value is Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER directive 9355-4-12). For essential 
nutrients (calcium, magnesium, sodium, potassium) screening values were derived based on recommended daily allowances. 
RBC for benzo(g,h,i)perylene and phenanthrene are not available, value is based on pyrene. 
~g/kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
n = noncarcinogenic effects. 

Page 1012 
5S.XLS 
1115/98 

ODE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
DDD = dichlorodiphenyldichloroethane. 



Appendix C 
Table C-2. Summary of Detections in Surface Soil Analytical Results 

Study Area 55 

c - carcinogenic effects. 
ND = Not determined. 

Naval Training Center, Orlando 
Orlando, FL 

B = Reported concentration is between the instrument detection limit and Contract Required Detection Limit. 
J = Reported concentration is an estimated quantity. 
FDEP = Florida Department of Environmental Protection. 
OSWER = Office of Solid Waste and Emergency Response. 
USEPA = U.S. Environmental Protection Agency. 
All inorganics results expressed in milligrams per kilogram (mglkg) soil dry weight; organics in micrograms per kilogram (/lglkg) soil dry weight. 
Bold/shaded values indicate exceedance of regulatory guidance and background. 
Blank space indicates analyte/compound was not detected at the reporting limit. 

Page 2 of 2 

55XLS 
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Appendix C 
Table C-3. Summary of Detections in Groundwater Analytical Results 

Study Area 55 

Well 10 

Sample 10 Background .. 
Sampling Date 

Inorganics, jJg/L 
Aluminum 4,067 
Barium 31.4 

Calcium 36,830 
Magnesium 4,560 
Manganese 17 
Potassium 5,400 
Sodium 18,222 

NOTES: 

FDEPGCTL 

200 s 
2,000 p/st 

NO 
NO 

50 slst 

NO 

160,000 P 

Naval Training Center, Orlando 
Orlando, FL 

RBC for Tap 

FEDMCL Water 

NO 37,000 n 
2,000 2,600 n 

NO 1,000,000 

NO 118,807 
NO 180 n 
NO 297,016 
NO 396,022 

Groundwater background screening value is twice the average of detected concentrations for inorganic analytes. 

OLD-55-01 

55G00101 
8/12/98 

._---

.-~-

270 
8.3 B 

19000 

550 B 
19 

400 B 
2200 B 

FDEPGCTL = Florida Department of Environmental Protection, Groundwater Cleanup Target Levels, Chapter 62-785 FAC, April 30, 1998. 
FEDMCL= Federal Maximum Contaminant Levels, Primary Drinking Water Regulations and Health Advisories, February 1996. 
RBC = Risk-Based Concentration Table, USEPA Region Ill, May 1996, R.L. Smith. 

For essential nutrients (calcium, magnesium, potassium, and sodium) screening values were derived based on recommended daily allowances. 

s = secondary groundwater standard. 
st = systemic toxicant. 
p = primary standard. 
n = noncarcinogenic effects. 
USEPA = U.S. Environmental Protection Agency. 
B = Reported concentration is between the instrument detection limit and the contract required detection limit. 
ND = Not determined. 

~gIL = micrograms per liter. 
Blank space indicates analyte/compound was not detected at the reporting limit. 

Page 1 of 1 
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Appendix 0 
Table 0-1. Summary of Soil Analytical Results 

Study Area 55 

Naval Training Center, Orlando 
Orlando, FL 

Sample 10 55500102 55500302 
Lab 10 A8H140121005 A8H140121006 

Sampling Date 8/12/98 8/12/98 
Volatile organics, jJg/kg 
1,1,1-Trichloroethane 260 U 260 U 
1,1,2,2-Tetrachloroethane 260 U 260 U 
1,1,2-Trichloroethane 260 U 260 U 
1,1-Dichloroethane 260 U 260 U 
1,1-Dichloroethene 260 U 260 U 
1,2-Dichloroethane 260 U 260 U 
1,2-Dichloroethene (total) 260 U 260 U 
1,2-Dichloropropane 260 U 260 U 
2-Butanone 1000 U 1000 U 
2-Hexanone 1000 U 1000 U 
4-Methyl-2-pentanone 1000 U 1000 U 
Acetone 1000 U 1000 U 
Benzene 260 U 260 U 
Bromodichloromethane 260 U 260 U 
Bromoform 260 U 260 U 
Bromomethane 520 U 520 U 
Carbon disulfide 260 U 260 U 
Carbon tetrachloride 260 U 260 U 
Chlorobenzene 260 U 260 U 
Chloroethane 520 U 520 U 
Chloroform 260 U 260 U 
Chloromethane 520 U 520 U 
cis-1,3-Dichloropropene 260 U 260 U 
Dibromochloromethane 260 U 260 U 
Ethylbenzene 260 U 260 U 
Methylene chloride 260 U 260 U 
Styrene 260 U 260 U 
Tetrachloroethene 260 U 260 U 
Toluene 260 U 260 U 
trans-1,3-Dichloropropene 260 U 260 U 
Trichloroethene 260 U 260 U 
Vinyl chloride I 520 U 520 U 
Xylene (total) 260 U 260 U 
Semivolatile organics, jJg/kg 
1,2,4-Trichlorobenzene 350 U 350 U 
1,2-Dichlorobenzene 350 U 350 U 
1,3-Dichlorobenzene 350 U 350 U 
1,4-Dichlorobenzene 350 U 350 U 
2,2'-oxybis(1-Chloropropane) 350 U 350 U 
2,4,5-Trichlorophenol 350 U 350 U 
2,4,6-Trichlorophenol 350 U 350 U 
2,4-Dichlorophenol 350 U 350 U 
2,4-Dimethylphenol 350 U 350 U 
2,4-Dinitrophenol 1700 U 1700 U 
2,4-Dinitrotoluene 350 U 350 U 
2,6-Dinitrotoluene 350 U 350 U 
2-Chloronaphthalene 350 U 350 U 
2-Chlorophenol 350 U 350 U 
2-Methylnaphthalene 350 U 350 U 
2-Methylphenol 350 U 350 U 
2-Nitroaniline 1700 U 1700 U 

55500602 
A8H140121007 

8/12/98 

260 U 
260 U 
260 U 
260 U 
260 U 
260 U 
260 U 
260 U 

1100 U 
1100 U 
1100 U 
1100 U 
260 U 
260 U 
260 U 
530 U 
260 U 
260 U 
260 U 
530 U 
260 U 
530 U 
260 U 
260 U 
260 U 
260 U 
260 U 
260 U 
260 U 
260 U 
260 U 
530 U 
260 U 

350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 

1700 U 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 

1700 U 
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Appendix D 
Table D-1. Summary of Soil Analytical Results 

Study Area 55 

Naval Training Center, Orlando 
Orlando, FL 

Sample 10 55500102 55500302 
Lab 10 A8H140121005 A8H140121006 

5ampling Date 8/12/98 8/12/98 
2-Nitrophenol 350 U 350 U 
3,3'-Dichlorobenzidine 1700 U 1700 U 
3-Nitroaniline 1700 U 1700 U 
4,6-Dinitro-2-methylphenol 1700 U 1700 U 
4-Bromophenyl-phenylether 350 U 350 U 
4-Chloro-3-methylphenol 350 U 350 U 
4-Chloroaniline 350 U 350 U 
4-Chlorophenyl-phenylether 350 U 350 U 
4-Methylphenol 350 U 350 U 
4-Nitroaniline 1700 U 1700 U 
4-Nitrophenol 1700 U 1700 U 
Acenaphthene 350 U 350 U 
Acenaphthylene 350 U 350 U 
Anthracene 350 U 350 U 
Benzo(a)anthracene 100 J 350 U 
Benzo(a)pyrene 240 J 88 J 
Benzo(b)fluoranthene 440 160 J 
Benzo(g, h, i)perylene 240 J 80 J 
Benzo(k)fluoranthene 150 J 66 J 
bis(2-Chloroethoxy)methane 350 U 350 U 
bis(2-Chloroethyl)ether 350 U 350 U 
bis(2-Ethylhexyl)phthalate 350 U 350 U 
Butylbenzylphthalate 350 U 350 U 
Carbazole 350 U 350 U 
Chrysene 230 J 83 J 
Di-n-butylphthalate 350 U 350 U 
Oi-n-octylphthalate 350 U 350 U 
Oibenz(a,h)anthracene 350 U 350 U 
Oibenzofuran 350 U 350 U 
Oiethylphthalate 350 U 350 U 
Oimethylphthalate 350 U 350 U 
Fluoranthene 170 J 54J 
Fluorene 350 U 350 U 
Hexachlorobenzene 350 U 350 U 
Hexachlorobutadiene 350 U 350 U 
Hexachlorocyclopentadiene 1700 U 1700 U 
Hexachloroethane 350 U 350 U 
Indeno(1,2,3-cd)pyrene 190 J 70 J 
Isophorone 350 U 350 U 
N-Nitroso-di-n-propylamine 350 U 350 U 
N-Nitrosodiphenylamine (1) 350 U 350 U 
Naphthalene 350 U 350 U 
Nitrobenzene 350 U 350 U 
Pentachlorophenol 1700 U 1700 U 
Phenanthrene 57 J 350 U 
Phenol 350 U 350 U 
Pyrene 220 J 76 J 
Pesticides/PCBs, IJg/kg 
4,4'-000 3.5 U 3.5 U 
4,4'-DOE 8.3 3.5 U 
4,4'-00T 6.7 3.5 U 
Aldrin 1.8 U 1.8 U 

55500602 
A8H140121007 

8/12/98 
350 U 

1700 U 
1700 U 
1700 U 
350 U 
350 U 
350 U 
350 U 
350 U 

1700 U 
1700 U 
350 U 
350 U 
350 U 

61 J 
130 J 
230 J 
120 J 
95 J 

350 U 
350 U 
350 U 
350 U 
350 U 
140 J 
350 U 
350 U 
350 U 
350 U 
350 U 
350 U 
130 J 
350 U 
350 U 
350 U 

1700 U 
350 U 
100 J 
350 U 
350 U 
350 U 
350 U 
350 U 

1700 U 
350 U 
350 U 
180 J 

7 
3.5 U 
3.5 U 
1.8 
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Appendix D 
Table D-1. Summary of Soil Analytical Results 

Study Area 55 

Naval Training Center, Orlando 
Orlando, FL 

Sample 10 55500102 55500302 
Lab 10 A8H140121005 A8H140121006 

Sampling Date 8/12/98 8/12/98 
alpha-SHC 1.8 U 1.8 U 
alpha-Chlordane 1.8 U 1.8 U 
Aroclor-1016 35 U 35 U 
Aroclor-1221 35 U 35 U 
Aroclor-1232 35 U 35 U 
Aroclor -1242 35 U 35 U 
Aroclor -1248 35 U 35 U 
Aroclor-1254 35 U 35 U 
Aroclor -1260 35 U 35 U 
beta-SHC 1.8 U 1.8 U 
delta-SHC 1.8 U 1.8 U 
Dieldrin 3.5 U 3.5 U 
Endosulfan I 1.8 U 1.8 U 
Endosulfan II 3.5 U 3.5 U 
Endosulfan sulfate 3.5 U 3.5 U 
Endrin 3.5 U 3.5 U 
Endrin aldehyde 3.5 U 3.5 U 
Endrin ketone 3.5 U 3.5 U 
gamma-BHC (Lindane) 1.8 U 1.8 U 
gamma-Chlordane 1.8 U 1.8 U 
Heptachlor 1.8 U 1.8 U 
Heptachlor epoxide 1.8 U 1.8 U 
Methoxychlor 18 U 18 U 
Toxaphene 87 U 87 U 

55500602 
A8H140121007 

8/12/98 
1.8 U 
21 
35 U 
35 U 
35 U 
35 U 
35 U 
35 U 
35 U 
1.8 U 
1.8 U 
3.5 U 
4.4 PF 
3.5 U 
3.5 U 
3.5 U 
3.5 U 
3.5 U 
1.8 U 
16 

1.8 U 
5.6 
18 U 
87 U 
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Appendix D 
Table D-2. Summary of Groundwater Analytical Results 

Study Area 55 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 55G00101 
LablD A8H140121008 

Sampling Date 8/12/98 
Volatile organics, J.Ig/L 
1,1,1,2-Tetrachloroethane 0.5 U 
1,1,1-Trichloroethane 0.5 U 
1,1,2,2-Tetrachloroethane 0.5 U 
1,1,2-Trichloroethane 0.5 U 
1,1-Dichloroethane 0.5 U 
1,1-Dichloroethene 0.5 U 
1,1-Dichloropropene I 0.5 U 
1,2,3-Trichlorobenzene 0.5 U 
1,2,3-Trichloropropane 0.5 U 
1,2,4-Trichlorobenzene 0.5 U 
1,2,4-Trimethylbenzene 0.5 U 
1,2-Dibromo-3-chloropropane 0.6 U 
1,2-Dibromoethane 0.5 U 
1,2-Dichloroethane 0.5 U 
1,2-Dichlorobenzene 0.5 U 
1,3-Dichlorobenzene 0.5 U 
1,4-Dichlorobenzene 0.5 U 
1,2-Dichloropropane 0.5 U 
1,3,5-Trimethylbenzene 0.5 U 
1,3-Dichloropropane 0.5 U 
2,2-Dichloropropane 0.5 U 
2-Chlorotoluene 0.5 U 
4-Chlorotoluene 0.5 U 
4-lsopropyltoluene 0.5 U 
Benzene 0.5 U 
Bromobenzene 0.5 U 
Bromochloromethane 0.5 U 
Bromodichloromethane 0.5 U 
Bromoform 0.5 U 
Bromomethane 0.5 U 
Carbon tetrachloride 0.5 U 
Chlorobenzene 0.5 U 
Chloroethane 0.5 U 
Chloroform 0.5 U 
Chloromethane 0.5 U 
cis-1,2-Dichloroethene 0.5 U 
cis-1,3-Dichloropropene 0.5 U 
Dibromochloromethane 0.5 U 
Dibromomethane 0.5 U 
Dichlorodifluoromethane (CFC 12) 0.5 U 
Ethylbenzene 0.5 U 
Hexachlorobutadiene 0.5 U 
Isopropylbenzene 0.5 U 
Methylene chloride 0.5 U 
Naphthalene 0.5 U 
n-Butylbenzene 0.5 U 
n-Propylbenzene 0.5 U 
sec-Butylbenzene 0.5 U 
Styrene 0.5 U 
tert-Butylbenzene 0.5 U 
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Appendix D 
Table D-2. Summary of Groundwater Analytical Results 

Study Area 55 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 55G00101 
LablD A8H140121008 

Sampling Date 8/12/98 
Tetrachloroethene 0.5 U 
Toluene 0.5 U 
trans-1,2-Dichloroethene 0.5 U 
trans-1,3-Dichloropropene 0.5 U 
Trichloroethene 0.5 U 
Trichlorofluoromethane (CFC 11) 0.5 U 
Vinyl chloride 0.5 U 
Semivolatile organics, 1l9/L 
2,2'-oxybis(1-Chloropropane) 10 U 
2,4,5-Trichlorophenol 10 U 
2,4,6-Trichlorophenol 10 U 
2,4-Dichlorophenol 10 U 
2,4-Dimethylphenol 10 U 
2,4-Dinitrophenol 50 U 
2,4-Dinitrotoluene 10 U 
2,6-Dinitrotoluene 10 U 
2-Chloronaphthalene 10 U 
2-Chlorophenol 10 U 
2-Methylnaphthalene 10 U 
2-Methylphenol 10 U 
2-Nitroaniline 50 U 
2-Nitrophenol 10 U 
3,3'-Dichlorobenzidine 50 U 
3-Nitroaniline 50 U 
4,6-DinitrO-2-methylphenol 50 U 
4-Bromophenyl-phenylether 10 U 
4-Chloro-3-methylphenol 10 U 
4-Chloroaniline 10 U 
4-Chlorophenyl-phenylether 10 U 
4-Methylphenol 10 U 
4-Nitroaniline 50 U 
4-Nitrophenol 50 U 
Acenaphthene 10 U 
Acenaphthylene 10 U 
Anthracene 10 U 
Benzo(a)anthracene 10 U 
Benzo(a)pyrene 10 U 
Benzo(b)fluoranthene 10 U 
Benzo(g, h, i)perylene 10 U 
Benzo(k)fluoranthene 10 U 
bis(2-Chloroethoxy)methane 10 U 
bis(2-Chloroethyl)ether 10 U 
bis(2-Ethylhexyl)phthalate 10 U 
Butylbenzylphthalate 10 U 
Carbazole 10 U 
Chrysene 10 U 
Di-n-butylphthalate 10 U 
Di-n-octylphthalate 10 U 
Dibenz(a,h)anthracene 10 U 
Dibenzofuran 10 U 
Diethylphthalate 10 U 
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Appendix D 
Table D-2. Summary of Groundwater Analytical Results 

Study Area 55 

Naval Training Center, Orlando 
Orlando, FL 

Sample 10 55G00101 
Lab 10 A8H140121008 

Sampling Date 8/12/98 
Dimethylphthalate 10 U 
Fluoranthene 10 U 
Fluorene 10 U 
Hexachlorobenzene 10 U 
Hexachlorocyclopentadiene 50 U 
Hexachloroethane 10 U 
Indeno(1,2,3-cd)pyrene 10 U 
Isophorone 10 U 
N-Nitroso-di-n-propylamine 10 U 
N-Nitrosodiphenylamine (1) 10 U 
Nitrobenzene 10 U 
Pentachlorophenol 50 U 
Phenanthrene 10 U 
Phenol 10 U 
Pyrene 10 U 
Pesticides/PCBs, 1l9/L 
4,4'-DDD 0.05 U 
4,4'-DDE 0.05 U 
4,4'-DDT 0.05 U 
Aldrin 0.025 U 
alpha-BHC 0.025 U 
alpha-Chlordane 0.025 U 
Aroclor-1016 0.5 U 
Aroclor -1221 0.5 U 
Aroclor-1232 0.5 U 
Aroclor-1242 0.5 U 
Aroclor-1248 0.5 U 
Aroclor-1254 0.5 U 
Aroclor-1260 0.5 U 
beta-BHC 0.025 U 
delta-BHC 0.025 U 
Dieldrin 0.05 U 
Endosulfan I 0.025 U 
Endosulfan \I 0.05 U 
Endosulfan sulfate 0.05 U 
Endrin 0.05 U 
Endrin aldehyde 0.05 U 
Endrin ketone 0.05 U 
gamma-BHC (Lindane) 0.025 U 
gamma-Chlordane 0.025 U 
Heptachlor 0.025 U 
Heptachlor epoxide 0.025 U 
Methoxychlor 0.25 U 
Toxaphene 1.2 U 
Inorganics, 1l9/L 
Aluminum 270 
Antimony 60 U 
Arsenic 10 U 
Barium 8.3 B 
Beryllium 5U 
Cadmium 5 U 
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Appendix D 
Table D-2. Summary of Groundwater Analytical Results 

Study Area 55 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 55G00101 
LablD A8H140121008 

Sampling Date 8/12/98 
Calcium 19000 
Chromium 10 U 
Cobalt 50 U 
Copper 25 U 
Iron 100 U 
Lead 3U 
Magnesium 550 B 
Manganese 19 
Mercury 0.2 U 
Nickel 40 U 
Potassium 400 B 
Selenium 5U 
Silver 10 U 
Sodium 2200 B 
Thallium 10 U 
Vanadium 50 U 
Zinc 50 U 



TABLE 0-3 

SUMMARY OF WIPE SAMPLES ANALYTICAL RESULTS 
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Appendix 0 
Table 0-3. Summary of Wipe Samples Analytical Results 

Study Area 55 

--.. 

-. 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 55Z00101 55Z00201 
LablD A8H140121001 A8H140121002 

Sampling Date 8/12/98 8/12/98 
Polychlorinated Biphenyls,.}I.g 
Aroclor-1016 4U 4 U 
Aroclor -1221 4U 4 U 
Aroclor -1232 4U 4U 
Aroclor-1242 4U 4U 
Aroclor -1248 4U 4 U 
Aroclor-1254 4U 4U 
Aroclor-1260 4U 4U 

55Z00301 
A8H140121003 

8/12/98 

4 U 
4U 
4 U 
4 U 
4U 
4 U 
4 U 



Appendix D. 
Notes for Summary of Analytical Results Tables 

Study Area 55 

Naval Training Center, Orlando 
Orlando Florida 

NA = Identified parameter not analyzed. 
Sample 10 = Sample Identifier 
Lab 10 = Laboratory identifier 

Units: 

mg/kg milligram per kilogram 
ug/kg microgram per kilogram 
ug/L microgram per liter 
ug microgram 

The following standard analytical data qualifiers have the following definitions: 

U The analyte/compound was analyzed for but was not detected above the reported sample quantitation limit 
The number preceding the U qualifier is the reported sample quantitation limit. 

J The analyte/compound was positively identified and the associated numerical value is an estimated concentration 
of the analyte/compound in the sample. 

B Reported concentration is between the instrument detection limit (IDL) and the contract required detection limit (CRDL). 
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Harding Lawson Associates 

April IS, 1999 
Commanding Officer 
SOUTHNAVFACENGCOM 
2155 Eagle Drive 
North Charleston., SC 29419-90 1 0 

ATfN: Mr. Wayne Hansel, Code 18B7 

Subject:BRAC Environmental Site Screening Report 
Study Area 39 
NTC, Orlando 
Contract: N62467-89-D-0317 

Dear Wayne: 

Enclosed is the Final BRAe Environmental Site Screening Repon for Study Area. 39, We have 
updated the Draft Final report issued in September 1997 to reflect: 

• AddItional soil samphng to vertically delineate P AHs and arsenic in surface soil 
• Destruction of 7 monitorin~ wells during COnstructlOO along the utility corridor north of Lake Gear. 

and 

• The recent change in reuse for this parcel from mixed office and residential to nonresidential 

We h3ve also scnt copies of the report to other members of the BRAe Cleanup Team for their re .. iew_ 
If \oU M\;; an; questIons or need additIonal mformation_ please call me at (904) 772-7688. 

\er-- Trul\ Yours_ 

Harding Lawson Associates 

Attachment 

cc Nanc:v Rodnguez. USEPA Reg100 1\' 
DaVld Grabka. FDEP 
fik 

Englneen.-,g and 

EnVIronmental Services 
2590 Executive Center Circle East. Tallahassee. FL 32301 850/656-1293 Fax: 850/656-3386 





BASE REALIGNMENT AND CLOSURE 
ENVIRONMENTAL SITE SCREENING REPORT 

STUDY AREA 39 

NAVAL TRAINING CENTER 
ORLANDO, FLORIDA 

Unit Identification Code: N65928 

Contract No.: N62467-89-D-0317/107 

Prepared by: 

Harding Lawson Associates 
2590 Executive Center Circle, East 

Tallahassee, Florida 32301 

Prepared for: 

Department of the Navy, Southern Division 
Naval Facilities Engineering Command 

2155 Eagle Drive 
North Charleston, South Carolina 29418 

Barbara Nwokike, Code 1873, Engineer-in-Charge 

April 1999 





CERTIFICATION OF TECHNICAL 
DATA CONFORMITY (MAY 1987) 

ThE> Contractor. Harding Lawson Associates, hereby certifies that, to the best of 
its knowledge and belief, the technical data delivered herewith under Contract 
~n. N62467-89-D-03l7/l07 are complete and accurate and comply with all 
r~quirements of this contract. 

April 15, 1999 

".·· .. ··lE :\\D TITLE OF CERTIFYING OFFICIAL: John Kaiser 
Task Order Manager 

\t\ ... ·lE AND TITLE OF CERTIFYING OFFICIAL: Richard Allen 
Project Technical Lead 

(DFAR 252.227-7036) 





EXECUTIVE SUMMARY 

Harding Lawson Associates, Inc. (HLA) under contract to the Southern Division, 
Naval Facilities Engineering Command, has prepared this Site Screening Report for 
Study Area (SA) 39, located at the Naval Training Center, Orlando, Florida. This 
report was prepared under the Comprehensive Long-Term Environmental Action, Navy 
(CLEAN) Contract No. N62467-89-D-03l7 as Contract Task Order No. 107. 

The objective of the site screening investigation was to locate and identify any 
compounds that may be present at concentrations in excess of screening criteria. 
The investigation required several phases to complete. During the initial 
episode of screening, the surface soils at the site were found to have concentra­
tions of polynuclear aromatic hydrocarbons (PAHs) and arsenic in excess of 
screening criteria. The investigation also demonstrated that the groundwater of 
the surficial aquifer had concentrations of chlorinated hydrocarbons, primarily 
tetrachloroethene (PCE) in excess of State and Federal maximum contaminant 
levels. Accordingly, the Orlando Partnering Team requested supplemental 
screening investigations designed to evaluate and characterize the PAHs and 
arsenic in surface soils. 

The supplemental surface soil field program involved the collection of surface 
soil samples from a grid placed over the entire site. The samples were analyzed 
onsite using immunoassay testing techniques with a percentage of the samples 
submitted to an off-site laboratory for confirmation of the type and concentra­
tion of the PAH compounds present. The samples submitted to the laboratory were 
also analyzed for arsenic. The results of the supplemental surface soil 
investigation allowed for delineation of the total PAH and arsenic concentrations 
in surface soils across the site. These data were then used in a Focused Risk 
Assessment (FRA) to determine whether or not PAHs and arsenic in surface soil may 
pose a potential risk to future users of the site. 

The results of the FRA demonstrated that the potential future reasonable maximum 
exposure for residential use of the site could result in a cancer risk of lxlO- 5 . 

This risk level exceeds the cancer risk taq',Pt establ ished bv the Florida 
Department of Environmental Protection (i.p. 1·10- E

) The FRA also concluded 
that the potential future average residentia: ]'isk posed bv exposure to surface 
soil was at an acceptable cancer risk level e,: 1,,10-!-. The cancer risk range, 
lxlO- s to lxlO- 6

, presented bv these scenarios ;,)',St'llcS information for the risk 
manager to use as perspective into the risks ;,!','sented b\' the si te as a whole. 

The FRA was completed at a time when the pl,,::l!t'c! reuse for this parcel was a 
combination of office and residential. Sinct : 11<'11. the reuse has been changed 
to nonresidential. Under a nonresidential )'t'\l5(' scenario. concentrations of 
arsenic and PAHs in surface soil meet scrE't nill[, criteria (ABB Environmental 
Services, Inc., 1997e). However, institutioll.ll controls in the form of land use 
restrictions would be necessary to protect fu:ure users. 

The supplemental groundwater field program WeiS initiated with the collection of 
groundwater samples within the surficial aquifer using direct push technology 
(OPT). These samples were analyzed with an oTlsite field laboratory combined with 
off-site laboratory confirmation to determin(' the general degree and limits of 
chlorinated hydrocarbons in groundwater and to locate permanent monitoring wells. 
Groundwater samples were subsequently collected from the monitoring wells along 
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with surface and subsurface soil, and surface water and sediment samples from 
neighboring Lake Gear. Hydraulic conductivity testing results were combined with 
the lithology to characterize the local hydrogeology. 

The results of the supplemental groundwater screening investigation indicated the 
presence of a chlorinated hydrocarbon plume (primarily PCE) beneath the southeast 
corner of the site. The plume is elliptical in plan view, measuring approximate-
1y 300 feet long by 100 feet wide. The downgradient portion of the plume i£ not 
well defined due to the presence of a utility corridor along the northern 
shoreline of Lake Gear. The long axis of the plume is oriented southeast in the 
direction of groundwater flow. The highest PCE concentrations were detected 
along the upper surface of a sandy clay layer at a depth of 30 to 32 feet below 
land surface (bls). In the southeast corner of the site, the clay layer is 
thinner and the sand content increases. In that area, contaminants have migrated 
downward through the sandy clay layer to a depth of up to approximately 60 feet 
bls. A natural attenuation assessment survey indicated that the subsurface 
environment was not favorable for natural attenuation of the chlorinated 
hydrocarbons. 

Permanent monitoring wells installed to confirm the results of the OPT 
groundwater screening have confirmed the presence of PCE, but at significantly 
lower concentrations than were reported during screening. The highest PCE 
concentration reported was 27 micrograms per liter in well OLO-39-l9C, screened 
at 45 to 50 feet bls. 

Seven monitoring wells were destroyed by the City of Orlando during recent 
utility construction activities along the south property line of the Main Base. 
It will be necessary to reinstall these wells for future groundwater monitoring 
activities. After the wells are reinstalled, HLA recommends that a quarterly 
groundwater moni toring program be implemented. Quarterly monitoring (for 
volatiles and natural attenuation parameters) would be reevaluated after 1 year. 
HLA further recommends that a temporary groundwater use restriction be imposed 
for the shallow portion of the surficial aquifer pending results of the 
groundwater monitoring program. HLA also recommends an evaluation of remedial 
options along with a cost benefit analysis. 

\"'ith regard to the surface soils at SA 39, HLA recommends thac institutional 
controls be implemented restricting the future reuse of this parcel to 
nonresidential. This will provide an adequate level of protection to future site 
workers and users of this parcel. 
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1.0 STUDY AREA 39, STRUCTURE 4060, STRUCTURE 4067, STRUCTURE 15109, AND 
UNNUMBERED FACILITY 10 

1.1 INTRODUCTION. This report contains information gathered as a result of si te 
screening activities conducted at Study Area (SA) 39. The focus of site 
screening investigation activities was the former uses of the site as a coal 
storage yard and for alleged landfill operations, as well as the current use as 
solid and hazardous materials storage and handling areas. The initial phase of 
screening fieldwork began in January 1996. Because of exceedances of screening 
cri teria for both the soil and groundwater at that time, additional site 
screening was performed to determine the nature and extent of impact. The 
supplemental site screening work was completed in May and September 1997. 

1.2 BACKGROUND AND CONDITIONS. SA 39 is located in the southwest corner of the 
Main Base of the Naval Training Center (NTC) , Orlando (Figure 1-1). The study 
area encompasses approximately 10 acres of land bounded on the south and west by 
the Main Base's western property line, on the east by Grace Hopper Avenue, and 
on the north by Nautilus Street. Most of the west side of SA 39 is undeveloped 
and covered with grass except for a small stand of trees in the southwest corner 
(Figure 1-2). The northwest corner of the area is occupied by a fenced parking 
lot used by base personnel. The northeast corner is paved and used for vehicle 
parking. A stormwater detention pond occupies the area between the two parking 
lots. The detention pond is finished at approximately 6 feet below grade. 

Surface runoff from the study area drains to the detention pond and then into 
Lake Gear, a small lake (approximatelv 500 feet in diameter) located immediately 
south of the base. Lake Gear is likely a "sinkhole lake," implying formation 
through sinkhole development. Al though there are no known studies to substanti­
ate this claim, Lake Gear appears to be morphologically similar to documented 
sinkhole lakes in the area (Beck et al. 1968). 

There are several structurE'S in thE' southeast corner of SA 39, inclUding two 
large solid waste receptacles (dwnpstE'rs) and their loading ramps (Structures 
4060 and 4067). The [yound surface in the areas adjacent to the dumpsters is 
used for the temporal"" sL1t.',ing of lar[,pr waste items awaiting disposal (i.e. 
trees and brush). Thl" facility's [,rounds maintenance contractor utilizes the 
area to the east to 11O\lSf" a small, mobil,· trailer office building and a fenced 
storage yard. The Hazardous Materials Storage Facility (Building 137) is located 
further to the east. 

In addition to the current site activities, this area was targeted for screening 
because the southwest corner was used for coal storage when the base's utilities 
were powered by coal (ABB Environmental Services, Inc. [ABB-ES], 1995a and 
1995b). The former coal storage area was designated Unnumbered Facility (UNF) 
10. A second area of concern was that the western half of the site (north of the 
coal yard) was used as a "bottle" landfill (UNF 6) prior to 1947. Most of the 
landfill is actually contained within SA 40, located immediately north of SA 39. 
This landfill was reportedly utilized for the disposal of demolition debris that 
may have included asbestos-containing material, small armaments, medical wastes, 
and household refuse. 
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2.0 INITIAL SITE SCREENING INVESTIGATION 

The obj ective of the site screening investigation was to determine whether or not 
environmental media have been impacted from current or historical land uses. 
Initial screening investigations at SAs 39 and 40 were performed concurrently 
because of their proximity, but this document focuses only on the results at SA 
39. The workplan for initial site screening is detailed in the Site Screening 
Plan, Former Air Force Sites (ABB-ES, 1995b). The initial phase of screening was 
performed during the period from January through April 1996 and was reported in 
a technical memorandum in June 1996 (ABB-ES, 1996). The results are summarized 
below. All field methodology used at SA 39 was performed in a manner consistent 
with the guidelines prescribed in the Project Operations Plan (POP) for NTC, 
Orlando (ABB-ES, 1997f). 

2.1 FIELD PROGRAM. The field program for the initial screening investigation 
at SA 39 began with a geophysical survey designed to map any buried metal objects 
that might be indicative of potential unexploded ordnance (UXO). The geophysical 
survey was followed, in order, by the UXO survey, a passive soil gas survey, and 
the collection of soil and groundwater samples for laboratory analysis. A 
description of these activities is provided below. 

2.1.1 Geophysics A geophysical survey was completed at SAs 39 and 40. The 
survey was designed to locate buried objects that could pose a threat to the 
environment (e. g., buried drums and UXO). The survey involved the use of a 
magnetometer and time domain metal detector to locate metallic objects and was 
followed by a confirmatorv ground penetrating radar (GPR) survey. 

Prior to performing th~ survev. a grid coordinate system was established across 
the area to determin~ the relati\'~ location of any target anomalies to be 
cleared during the subsequent eXt) survev. Following the survey, the grid 
coordinates at the location of each ,lllomal\" were recorded in a logbook, and the 
grid outline was marked 011 tht· [,round surface bv paint and/or pin flags for 
future reference. 

2.1.2 UXO Survey B('C;iuse of th,· pO:i'l1tial for the presence of UXO in the 
subsurface, the 10catiollS for all of :i1(' p.ophvsical anomalies were marked in the 
field for the UXO sur':,": h\' tht· t'. S \:1"\" s Explosive Ordnance Disposal (EOD), 
~10hile Unit Six, Detachrnt'nt ~avport, ~<l';rort, Florida. The detachment utilized 
~1k 26 Ferrous Metal ,il,(; ~k 2CJ All-~ktdls detectors to confirm th~· location of 
these anomalies and t (. ~>urve\' SAs )Cl and 40. The outl ine of pach dt·tected 
anomaly was flagged at the surface, and any object located within,", feet of the 
surface was excavated for a visual inspection. A description of all the 
excavated material was recorded bv the detachment. 

2.1,3 Passive Soil Gas A passive soil gas survey was performed to locate areas 
underlain by volatile or semivolatile organic compounds (VOCs or SVC)Cs) present 
in the subsurface. Areas with detections would then become the focus of 
subsequent soil and groundwater sampling. 

Soil gas data are always semiqualitative, because multiple sources in soil and/or 
groundwater cannot be differentiated. Further, compound concentrations in each 
collector are compared on a relative basis, depending on whether or not the data 
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are interpreted to be of high, moderate to high, moderate, etc" intensity. 
These qualitative soil gas values do not represent actual concentrations of the 
reported compounds. Efforts to relate soil gas response directly to groundwater 
or soil contaminant concentrations are generally not regarded as productive owing 
to the assumptions that are required for heterogeneity and source distribution. 

Passive soil gas samplers were installed at over 200 locations at SAs 39 and 40 
using the grid established for the geophysical survey. In open areas, sample 
points were established every 50 feet; in the paved areas, the spacing was 
widened to 100 feet. Each sampler was equipped with two activated charcoal 
adsorption elements housed in a glass tube. The glass tube was placed upside 
down in a narrow borehole (approximately 1-1/2 inches in diameter) to a depth of 
1 foot below land surface (bls). Following installation, the detectors were 
covered with a thin layer of soil or, in paved areas, with a thin layer of 
cement. Several time-calibration samplers were installed at locations within the 
survey area to measure the rate at which "loading" by volatile gases was 
occurring. These samplers were retrieved after 2 days and analyzed to determine 
the optimal period of time the other samplers should remain in place. The time­
calibration results indicated the samplers should remain deployed for a period 
of 7 days before retrieval. 

During analysis, one of the charcoal elements was analyzed by thermal desorption/ 
mass spectrometry to measure the ion count of substances detected. If compounds 
were detected, the second element was analyzed by thermal desorption-gas 
chromatography/mass spectrometry to identify the compound(s) causing the 
response. 

All sampling and analysis was performed in accordance with U.S. Environmental 
Protec tion Agency (USEPA) Level II data quality obj ec tives (DQOs) (ABB - ES . 
1997f) . 

2.1.4 Soil Sampling 

2.l.4.l Surface Soil Eight surface soil samples (0 to 1 foot hIs) wen· 
collected from the locations shown on Figure 2-1. All samples '-'-'ith an "S" 
designation are surface soil samples. An\' sample collected from a soil horill[. 
regardless of whether or not it was a surface or subsurface soil sample \'-'as f,j\'er: 
a "B" designation. Sample 39S00l was collected from the area downgradj,·n: of ttl" 
"bottle" landfill; 39S002 was collected fro~ a small drainage swalt'. j'IS()()l and 
,)9S0()!. were collected from the detention pond: 39S005 was collect, d t rom tht' 
solid waste receptacles area; 39S006 was collected from the grounds 11."jl1tl'nanc~> 

storage yard; 39S007 was collected just north of thE' edge of Lak,· C:,'ilI': ann 
lqSO()S was collected from the area where large solid waste items al', stol'ed. 

ThE' surface soil samples were submitted to an approved laboratory for full suite 
Contract Laboratory Program (CLP) target analyte list (TAL) and tarf": compound 
1 ist (TCL) laboratory analysis, along with total petroleum hydrocarbolls (TPH) and 
pxplosives analysis, in accordance with USEPA Level IV DQOs. ThE' sample 
collected from the grounds maintenance area was analyzed for all of the above 
parameters plus pesticides and herbicides, in accordance with USEPf\ Level IV 
DQOs. 
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Three surface soil samples were taken in August 1996 and submitted for gross 
alpha and gross beta analysis after initial groundwater sampling results 
indicated exceedances of the maximum contaminant level (MCL) for gross alpha (15 
picocuries per liter [pCi/~]) and exceedances of background screening levels for 
gross beta (10.5 pCi/~). These samples were at surface soil locations 39S0090l, 
39S0l00l, and 39S0ll0l. Subsurface soil samples were also taken at these 
locations and submitted for the same analyses. 

2.1.4.2 Subsurface Soil Five soil borings completed as permanent shallow 
monitoring wells (OLD-39-01A through OLD-39-0SA) were installed during the 
initial investigation. Prior to selecting the final locations for these soil 
borings, three widely-spaced piezometers were installed to confirm the 
groundwater flow direction, which was determined to be southeast toward Lake 
Gear. Sample locations were also biased toward geophysical anomalies, soil gas 
"hot spots," and areas of stained soil. Samples 39B0010l and -02 (monitoring 
well OLD-39-01A) were located in a soil gas hot spot in the central part of the 
SA (Figure 2-1); samples 39B00201 and -02 (well OLD-39-02A) were located in the 
former coal storage area; samples 39B00301 and-02 (well OLD-39-03A) were located 
in a soil gas hot spot west of the maintenance contractor yard; samples 39B00401 
and -02 (well OLD-39-04A) were located in a soil gas hot spot east of Building 
137; and samples 39BOOSOl and -02 (well OLD-39-0SA) were located adjacent to the 
solid waste receptacles. 

Subsurface soil samples were collected continuously from the surface to the water 
table (located approximately 8 to 10 feet bls) from each of the soil borings 
completed as monitoring wells (OLD-39-01A through OLD-39-0SA). Samples collected 
from the 2-foot interval located immediately above the water table were submitted 
to an approved laboratory for full suite CLP TAL and TCL laboratory analysis, 
along with TPH and explosives analysis, in accordance with USEPA Level IV DQOs. 

Three subsurface soil samples were taken in August 1996 and submitted for gross 
a I pha and gross be ta analysis after initial groundwater sampling results 
indicated exceedances of the MCL for gross alpha (15 pCi/~) and exceedances of 
t,:lckground screening levels for gross beta (lO.S pCi/f>. These samples were at 
surface soil locations 39B00901, 39B01001, and 39BOII01. Surface soil samples 
~tre also taken at these locations and submitted for the same analyses. 

2.1.5 Groundwater As stated in Paragraph 2.1.4.2 above, five soil borings were 
,()mpl~ted as permanent shallow monitoring wells (OLD-39-01A through OLD-39-0SA) 
c!ul'in[, the initial investigation. In addition, one temporary monitoring well 

ilLD-3 4 -06A) was installed near the northern shoreline of Lake Gear. Following 
:wliicoring well installation and development. each of the newly-installed wells 
~~s purged using the low-flow technique. A groundwater sample was then collected 
trom each well and submitted for laboratory analysis of TPH, full suite CLP TAL 
:It\d TCL compounds, in accordance with USEPA Level IV DQOs. Groundwater samples 
~"re also analyzed for gross alpha, gross beta, and laboratory analysis of total 
suspended solids to aid in evaluation of inorganic data. The field data for the 
monitoring well installation and sampling program, including the soil boring 
logs, well construction diagrams, and groundwater sampling forms, are presented 
in Appendix A. 

Several episodes of water-level measurements were also made in the monitoring 
wells to establish the groundwater flow direction and gradient. 
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2.2 RESULTS. Results of the initial site screening phase at SA 39 are discussed 
below and are swnrnarized in the Technical Memorandum, Site Survey Investigations, 
SAs 39, 40, and 45 (ABB-ES, 1996). 

2.2.1 Geophvsics The results of the geophysical survey identified 11 magnetic 
and electromagnetic anomalies in SA 39 (and 6 anomalies in SA 40). Each of these 
disturbances was further investigated with GPR. These objects were interpreted 
to be located within 4 feet of the surface, and many were later studied during 
the UXO survey completed by the Navy's EOD team. 

A detailed report of the results of the geophysical survey, including the 
location of the geophysical anomalies, is provided in Appendix B. 

2.2.2 UXO Survey The EOD team excavated 8 of the 11 geophysical anomalies 
mapped by Harding Lawson Associates (HLA) personnel. The remaining three 
anomalies were excluded because of their depth or position below the paved 
parking area in the northeast portion of the SA. The EOD team identified an 
additional 19 anomalies, all of which were excavated for inspection. 

The EOD team found no evidence of any buried UXO at SA 39 (nor at SA 40), such 
as would have been indicated by fragmental metal, or ordnance components such as 
fuses, fins, containers, and spent shell casings. The buried material appeared 
to be related to the historical activities at the site, including survey flags, 
metal cans, nuts and bolts, and various bits of scrap metal. Based on these 
findings, the EOD team concluded that further excavation activities to remove any 
objects beneath the parking area, or greater than 4 feet bls, would be 
unnecessarv. 

The report submitted by the Navy's EOD team is provided in Appendix C. 

2.2.3 Passive Soil Gas The results of passive soil gas survey indicated the 
presence of aromatic hydrocarbon, volatile halogenated organic, and SVOCs, as 
~ell as chlorinated hydrocarbon gases in the subsurface. The specific compounds 
b('lollbinG to each of these groups were benzene, toluene, ethylbenzene, and 
:·:';lene: lPtrachloroethene (PCE); and C4 -C g cycloalkanes/alkenes, respectively . 

. :·.!'Olflat ic hvdrocarbons were mapped throughout the south and southeastern parts of 
SA 1(1. and there were several detections in the southwestern and southeastern 
,(lrm'I'S of the parking area. Each of these areas displayed similar relative 
r~sponses. PCE detections were limited to the southeastern corner of the SA near 
:IIP waste receptacle loading area. Gases from SVOCs were detected in the same 
dr,'as as the aromatics, although there was an area of elevated relative response 
in the southeast corner that was not as strong with the aromatics. The complete 
rt'sul ts of the survey, including figures presenting the contoured relative 
response values for the various compounds detected, are provided in Appendix D. 

2.2.4 Soil Sampling The analytical results of the surface and subsurface soil 
samples collected during the initial phase of site screening were evaluated by 
comparing the concentration of the various compounds detected to screening 
criteria, including basewide soil background screening levels, Florida Department 
of Environmental Protection (FDEP) Soil Cleanup Target Levels (SCTLs), and USEPA 
Region III Risk-Based Concentrations (RBCs). The nature and location of the 
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exceedances of screening criteria are presented on Figure 2-2 and are discussed 
below. A summary of the detections in surface and subsurface soil is presented 
in Appendices E (Summary of Detections) and F (Summary of Analytical Results). 

2.2.4.1 Surface Soil A variety of organic and inorganic compounds were detected 
in the surface soil samples at concentrations in excess of screening criteria. 

Polynuclear aromatic hydrocarbons (PAHs) that exceeded their respective 
residential SCTLs were benzo(a)pyrene and dibenz(a,h)anthracene, both with an 
SCTL of 100 micrograms per kilogram (~g/kg). Benzo(a)pyrene was detected at a 
concentration of 180 ~g/kg in 39B00301, at 520 ~g/kg in 39B00501, at 200 ~g/kg 
in 39S00601, and at 350 ~g/kg in 39S00701. Dibenz(a,h)anthracene was detected 
in 39B00501 at a concentration of 110 ~g/kg, slightly exceeding screening 
criteria. 

Arsenic was detected at concentrations in excess of the background screening 
value (1.0 milligrams per kilogram [mg/kg]) in the following samples: 39B00201 
(4.7 mg/kg), as well as the duplicate sample collected at the same location; 
39B00201D (4.8 mg/kg); 39B00401 (6.7 mg/kg); 39B00501 (2.3 mg/kg); 39S0050l (1.5 
mg/kg), as well as the duplicate sample collected at the same location; 39S00501D 
(1.3 mg/kg); and 39S00601 (1.1 mg/kg). 

The three surface soil samples submitted for gross alpha and gross beta analysis 
(39S00901, 39S0100l, and 39S01101) have very low levels of radiological activity. 
Gross alpha levels range from 0.133 to 0.859 picocuries per gram (pCi/g), and 
gross beta levels range from 0.267 to 1.48 pCi/g. These values are insignificant 
when compared to the standard of 5 pCi/g above background for radium-226 and 
thorium-232 in soil provided in 40 Code of Federal Regulations (CFR) 192, "Health 
and Environmental Protection Standards for Uranium and Thorium Mill Tailings." 

2.2.4.2 Subsurface Soil Several inorganic compounds we re de tec ted in subsurface 
soil samples at concentrations in excess of background screening values, but 
there were no exceedances of residential SCTLs or leaching values. 

Organic detections included several PAHs and aromatic hydrocarbons, but there 
were no detections above screening criteria. 111 sample 39B00502, pentachlorophe­
nol was detected at a concentration of 55 J (es~imated) ~g/kg (Figure 2-2). This 
concentration is much lower than the leachin[ srTL of 800 ~g/kg. Leachability­
based SCTL values do not applY in this insLdll'('. however, because no organic 
compounds were present in groundwater abov,· FDEP groundwater cleanup target 
leve ls (GCTLs). 

The three subsurface soil samples submitted for gross alpha and gross beta 
analysis (39B0090l, 39BOI001, and 39B01I01) h~\!~ very low levels of radiological 
activity. Gross alpha levels range from O.()l~ to 0.596 pCi/g, and gross beta 
levels range from 0.031 to 0.68 pCi/g. ThE'se values are insignificant when 
compared to the standard of 5 pCi/g above backGround for radium-226 and thorium-
232 in soil provided in 40 CFR 192, "Health and Environmental Protection 
Standards for Uranium and Thorium Mill Tailings." 

2.2.5 Groundwater The analytical results of the groundwater samples collected 
during the initial phase of site screening were evaluated by comparing the 
concentration of the various compounds detected to basewide background screening 
levels (inorganics only), FDEP GCTLs, and tapwater RBCs. The nature and location 
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of the exceedances are presented on Figure 2-2 and are discussed below. The 
groundwater analytical results from the Phase I investigation are provided in 
Appendices E (Summary of 

Inorganic, organic, and radionuclide exceedances were detected in groundwater 
samples collected during the initial screening phase. Iron was the only 
inorganic compound detected at a concentration in excess of the background 
screening value. It was detected at 39G00201 (well OLD-39-02) at a concentration 
of 1,320 micrograms per liter (~g/i) (compared to the background screening value 
of 1,227 ~g/i and a FDEP secondary standard of 300 ~g/i). Aluminum was detected 
at a concentration that exceeded the FDEP secondary standard (200 ~g/i) but not 
the background screening value (4,067 ~g/i) at five locations: 39G0010l (well 
OLD-39-0l) at 1,750 ~g/i, 39G00201 (well OLD-39-02) at 1,550 ~g/i (the duplicate 
had the same concentration), 39G00301 (well OLD-39-03) at 257 ~g/i (the duplicate 
had a concentration of 273 ~g/i), 39G00401 (well OLD-39-04) at 1,160 ~g/i, and 
39G00501 (well OLD-39-05) at 360 ~g/i. PCE was detected in one groundwater 
sample, 39G00301 (well OLD-39-03), at a concentration of 8 ~g/i (the duplicate 
sample had a concentration of 10 ~g/i), versus a Florida and Federal MCL of 3 
~g/.Q. 

Radionuclides were detected in excess of background screening values in three 
samples: 39G00201, 39G0030l, and 39G0040l. Gross alpha was detected in excess 
of its background value (13 pCi/i) in 39G00201 and in its duplicate sample at 
concentrations of 33.3 pCi/ i and 38.5 pCi/ i, respectively. Gross beta was 
detected in excess of its background screening value (9.5 pCi/i) in 39G00201 and 
in its duplicate at concentrations of 40.6 pCi/i and 39.3 pCi/i, respectively; 
in 39G00301 and its duplicate sample at concentrations of 12.5 pCi/.Q and 10.2 
pCi/.Q, respectively; and in 39G00401 at a concentration of 15.8 pCi/i. Although 
background concentrations for gross beta were exceeded, the State of Florida only 
requires additional analysis and total body dose calculations if the gross beta 
particle actiVity exceeds 50 pCi/.Q (Chapter 62-550.519, Florida Administrative 
Code) . 

Monitoring well OLD-39-02 was resampled in August 1996 to confirm the gross alpha 
and beta radioactivitv levels. The levels were significantly lower than during 
the initial sampling in April 1996: gross alpha levels were 7.~ pCi/2 and 6.3 
pCi/2 (field duplicate). whilE' gross beta levels were 10.5 pCi/2 and 1().4 pCi/2 
(duplicate) . 
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3.0 EVALUATION OF PARS AND ARSENIC IN SOIL 

Upon reviewing the initial site screening results, the Orlando Partnering Team 
(OPT) tasked HLA to perform supplemental screening designed to evaluate the 
nature and extent of contamination in the surface soil and groundwater. HLA 
prepared a workplan for this investigation that was submitted to the OPT (ABB-ES, 
1997b). Specific goals of the supplemental screening were to better define the 
extent of PAH compounds and arsenic in surface soil. The additional soil data 
permitted a focused risk assessment for surface soils to be completed. Another 
goal of the supplemental screening was to better define the PCE detected in 
groundwater (ABB-ES, 1997c). A description of the supplemental field activities 
and results of the surface soil investigation are presented in this chapter. 
Details of the groundwater investigation are presented in Chapter 4.0. 

3.1 FIELD PROGRAM. The objective of the supplemental soil program was to gather 
additional soil analytical data so that a Focused Risk Assessment (FRA) could be 
completed. This required a sampling program in areas of the site not addressed 
during the original screening investigation. Sampling was performed in a manner 
consistent with the guidelines prescribed in the POP for NTC, Orlando (ABB-ES, 
1997f). The field program is described in detail in a workplan submitted to the 
Navy in March 1997 (ABB-ES, 1997a). 

3.1.1 Immunoassay Screening for PAHs To allow for representative sample 
collection in the target areas, the original arbitrary grid coordinate system was 
used. Soil samples were collected every 100 feet and were composited from a 
depth interval of 0 to 1 foot bls. A total of 48 samples was collected for PAH 
analysis using immunoassay CIA) analytical techniques (Figure 3-1). Testing is 
decompl ished hv first performing an extraction of the collected sample, then 
mi~:in£, the extracted fluid with an enzyme. The enzyme reacts with the PAHs 
IJresent and. when the mixture is exposed to light, displays an optical signature 
,har \'aries inversely with the total PAH concentration. Through comparison of 
~h,· optical dPllsitv of standard samples with known PAH concentration to that of 
:h,· ,pst s<lIJl.l'l"s, a curve can be generated that correlates optical density to PAH 
" OI!Ct'll: ra t ior;. 

3.1.2 PAH and Arsenic Analysis of Confirmation Samples IA analysis allows for 
l-,lpin, Semi'jll:JTltitative measurement of the total PAH concentration but cannot 

(~is:il1£.uish between PAH compounds present. Accordingly, 11 (approximately 20 
;·,rCt'llt.1 of the samples were selected from a wide range of PAH concentrations and 
',).bmi t t.ed to an approved laboratory for analysis of PAHs using USEPA Method 
~110!B270M. in accordance with USEPA Level IV DQOs. These results would provide 
('ollfirmation of the accuracy and precision of the IA procedure and quantify the 
·.':lriollS PAH compounds present. 

The 11 confirmation samples were also analyzed for arsenic using the graphite 
furnace method (USEPA Method 3050-6010) ill accordance with USEPA Level IV DQOs. 

3.2 RESULTS. The results of the supplemental soil screening for PAHs and 
arsenic were compared to screening criteria and used to develop an FRA. They are 
described in detail below. 
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3.2.1 PARs IA results indicate that there are several extensive areas where the 
PAH concentration in the surface soil is greater than 1,000 ~g/kg (Figure 3-2). 
The largest area bisects the southeast corner of SA 39 in a southwest to 
northeast orientation. Another area with elevated PAHs was found in surface soil 
in the north-central portion of SA 39. A summary of the total PAH results using 
IA testing for 48 surface soil samples is presented in Appendix G, Table G-l. 
A listing of the laboratory confirmation results is presented in Appendix G, 
Table G-2. 

Only 3 of the 11 confirmation samples submitted to the laboratory had PAH 
concentrations in excess of the SCTLs (39S039, 39S043, and 39S060), and all of 
these were attributed to a single PAH compound, benzo(a)pyrene. The maximum 
benzo (a)pyrene detection for the 11 samples was 300 ~g/kg in 39S043. No PAH 
detections in any of the samples exceeded the industrial SCTLs. The concentra­
tions of all contaminants that exceed the residential SCTLs are presented on 
Figure 3-3. 

IA results generally compare favorably with the off-site confirmation results, 
with a calculated correlation coefficient of 0.65 (IA values expressed as greater 
than 1,000 ~g/kg were excluded from the calculation). The favorable comparison 
between IA and laboratory results is more apparent when the total PAH concentra­
tions are below 200 ~g/kg. Concentrations above 200 ~g/kg have a relatively high 
variability (scatter), which can be explained by the fact that as more PAH 
contamination is encountered in a sample, the complexity of antibody loading to 
multiple individual PAH receptor sites is much greater. PAH antibodies bind to 
different PAHs with different affinities. 

An alternate evaluation of both screening and confirmatory results is to actually 
relate these results to a "presence/absence" test, since the primary objective 
of the field screening program is to determine whether PAH contamination is 
present at concentrations above screening criteria. The screening criteria used 
for this evaluation is the residential Florida SCTL for benzo(a)pyrene and 
dibenz(a,h)anthracene, which is 100 ~g/kg. This screening value was compared to 
the total PAH concentrations, which is consf>rvative. bf>Cl1.lSP it represents a 
total PAH concentration. It is unlikely tlla: the PAHs prpspnt are only those 
with such low seTLs. IA results indicating; hi' presenc(' or absence of PAHs at 
concentrations abo'.'f> this screening value ar.· ('onfirmed \n' :-11(, off-site results 
in 14 out of 16 sampling locations (87 perc. ,,;, (Appendi:-: C, Table G-2), The 
other two locations are a false positive (39S" ;~ and a false negative (39S059), 

For 16 confirmation samples (11 samples from "i·, ;li and 5 samples from SA 40), the 
ratio of carcinogenic PAHs to total PAHs is h,·tween 15 percent and 59 percent, 
with a mean of 40,9 percent. a standard devi:i: ion of 11.1. and lower and upper 
95 percent confidence interval limits of )).0 percent and 46.9 percent, 
respectively, The above sampling statistics ('an be used to estimate the amount 
of carc inogenic PAH compounds regarded as "r i sk drivers" (benzo (a) pyrene and 
dibenz(a,h)anthracene) from the total PAH COIlCPl1tration of a soil sample (as, for 
example, with IA), For example, if a samplt" had a total PAH concentration of 
1,000 ~g/kg, then there is a 95 percent chance that 35 percent to 46.9 percent 
(or 350 to 469 ~g/kg) of the sample will be composed of carcinogenic PAHs. The 
complete analytical results are included in the FRA for SAs 39 and 40 (ABB-ES, 
1997e) . 
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3.2.2 Arsenic Only 1 of the 11 confirmation samples had an arsenic concentra­
tion that exceeds the background screening value (39S043 at a concentration of 
2.7 mg/kg). Both the frequency and magnitude of the arsenic detections suggest 
that arsenic contamination is not significant in surface soil. 

3.2.3 Focused Risk Assessment The soil analytical data were used to develop an 
FRA for SAs 39 and 40 combined. The FRA was performed to assess whether or not 
the exceedances of SCTLs for PAHs and arsenic pose health risks to indiviuuals 
under the most conservative reuse scenario (i.e., residential). The FRA was 
conducted in a phased approach whereby if the future residential scenario 
resulted in unacceptable risk, then recreational and industrial land-use 
scenarios would be evaluated. The FRA consisted of five tasks: (1) evaluation 
of the data, (2) identification of the chemicals of potential concern, (3) 
exposure assessment, (4) toxicity assessment, and (5) risk characterization. 
Collectively these components were used to estimate the potential magnitude of 
exposure and the risks resulting from the estimated exposure conditions. 

The results of the FRA demonstrated that the potential future Reasonable Maximum 
Exposure (RME) for res idential use of SAs 39 and 40 resulted in a slightly 
elevated cancer risk of lxlO- 5 , which exceeds the cancer risk target established 
by the State of Florida but is within the acceptable risk range established by 
the USEPA. The potential future average residential risk posed by exposure to 
surface soil at SAs 39 and 40 was at an acceptable risk level of lxlO- 6

. The RME 
residential cancer risk was based on exposure to arsenic and two carcinogenic 
PAHs (benzo(a)pyrene and dibenz(a,h)anthracene) , which were detected in surface 
soil. The risk range of the two scenarios evaluated (maximum and average risks) 
provides risk managers additional perspective into the risks presented by the SAs 
as a whole. While these conclusions have not been verified for SA 39 alone, it 
is not expected that they would change substantially if SA 40 results were 
extracted to a separate database. 

The FRA also evaluated the reduc t ion 0 f the risk for exposure to arsenic - or PAH­
contaminated soil via remedial act io!! and its effect on lowering the overall 
surface soil pathway cancer risk ~s:imil:~. First, remedial goal options (RGOs) 
were identified. The RCOs established for surface soil at SAs 39 and 40 were the 
Florida res idential SCTLs for tlH' t '.,'0 PAHs and the NTC, Orlando background 
screening concentratio" for arsenic. 

Based on the RGGs estahl islt~d. the follo·,.:il1[, statements regarding the reduction 
in the predicted canet'! risks were made: 

Remediation of ;lrspnic-contaminated soil to background levpls (1 mg/kg) 
would result in a predicted R.."1E residential cancer risk of 2.SxlO- 6

. 

This risk lE":el is greater than the FDEP's acceptable cancer risk 
target of lxlO·". 

Remediation of benzo(a)pyrene- and dibenz(a,h)anthracene-contaminated 
soils to the residential Florida SCTLs would result in a predicted RME 
residential cancer risk of 1.6xlO- 6

; this risk level is greater than 
FDEP's acceptable cancer risk target of lxlO- 6

. 

In summary, the FRA predicted that the presence of arsenic and two carcinogenic 
PAHs in surface soil at SAs 39 and 40 may be presenting an unacceptable cancer 
risk of lxlO- 5 based on exposure of a future resident to surface soil. Although 
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remediation of surface soil to RGOs would reduce the total predicted cancer risk, 
the remaining risk upon completion of the remedial action would still present an 
unacceptable predicted cancer risk of 4.1xlO-6

. 

In order that risk managers gain perspective on the viability of remediating 
surface soil at the SA and the resultant reduction in risk that would be 
achieved, the Navy requested HLA to develop cost estimates for various remedial 
options addressing contaminated surface soil at the SA. The remedial options for 
which cost estimates were developed consisted of a cross-section of potentially 
viable technologies to address contaminated surface soil at the SA and included 
the following: 

treatment (In Situ Stabilization) 
containment (Soil Cover/Capping) 
disposal (Excavation and Off-Site Disposal) 

The cost estimates developed were presented to the OPT in July 1997 and varied 
from approximately $500,000 (treatment) to $1.6 million (disposal) (ABB-ES, 
1997d). At that time, the Navy requested additional information regarding the 
vertical extent of surface soil contamination at the SAs. This is because the 
cost estimates prepared assumed a depth of contamination of 2 feet, which, if 
less, would reduce the volume of contamination and, hence, the cost of 
remediation. Accordingly, HLA prepared a sampling and analysis plan for SAs 39 
and 40 to evaluate the vertical distribution of arsenic and PAHs in surface soil. 
This plan was submitted to the Navv on August 27, 1997 (ABB- ES, 1997g). The 
sampling and analysis plan was implemented in September 1997 and the results are 
presented below. 

3.2.4 Vertical Delineation of PAHs and Arsenic As was stated in Subsection 
3.2.3, above, surface soil samples were collected from 14 additional locations 
(39S06l through 39S074. Figure 3-3) in late September 1997 to delineate the 
vertical distribution of PAHs and arsenic in the upper two feet of soil. Samples 
were collected from the intervals () to n.S feet bls, 0.5 to l.0 feet bls, and l.0 
to 2.0 feet bls at each location. For thest· sample locations, the chemical boxes 
display 39~XXX instead of 3GSx..'\..,\ (Fig\lrt· )-3). The values in the chemical boxes 
represent a weighted comhined averaf,c for the three samples at a location (e.g., 
39S06l0l. 39S06102, and 3'lB061(1) Til,· concentrations of all contaminants that 
exceed the residential SCTls are prl-sl'Iltt·d on Figure 3-3. 

The most important compounds from a risk perspective during the verti.cal 
delineation were benzo1ii1pvrene and arsenic. Benzo(a)pyrene was detected in 28 
of 34 samples at conCl"lltl"ations of up to 2,800 J..Lg/kg (unweighted). with an 
average concentration of 438 J..Lg/kg. Arsenic was detected in 22 of 25 samples at 
concentrations of up to 1.8 mg/kg (unweighted), with an average concentration of 
1.2 mg/kg. Statistically. there were no significant differences between samples 
collected within the three intervals, although the interval from 0.5 to 1.0 feet 
bls appeared to have sl ightly higher concentrations of contaminants. The summary 
of detections in surface soil is presented in Table E-l of Appendix E. The 
complete summary of analytical results is presented in Appendix F. 
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4.0 EVALUATION OF peE IN GROUNDWATER 

Supplemental groundwater screening investigations to evaluate chlorinated 
hydrocarbons (hereinafter referred to as PCE) in groundwater were conducted in 
two phases described below. Phase I began with the installation of several 
shallow monitoring wells around monitoring well OLD-39-03A where PCE was detected 
above its Federal and State MCL during initial screening at SA 39. The results 
of the Phase I investigation showed PCE concentrations in several wells above the 
MCL; therefore, the OPT requested a more extensive sampling program to determine 
the nature and extent of PCE in groundwater. Supplemental work performed in 
response to that request is referred to as Phase II. 

4.1 PHASE I FIELD PROGRAM. The objective of the Phase I field program was to 
confirm the presence of PCE in groundwater at concentrations in excess of the MCL 
as was reported in one groundwater sample from the initial site screening 
investigation. Accordingly, five additional monitoring wells were installed in 
the vicinity of well OLD-39-03A. 

4.1.1 Monitoring Well Installation and Groundwater Sampling Five new moni toring 
wells were installed during the Phase I investigation (Figure 4-1). Four of the 
wells are shallow wells screened to bracket the water table. These four wells 
were placed 30 feet away from well OLD-39-03A in a cross pattern oriented in the 
direction of groundwater flow: monitoring well OLD-39-09A was installed in the 
downgradient direction, OLD-39-llA was placed upgradient, and the remaining two 
wells (OLO-39-03A and OLO-39-l0A) were placed sidegradient to groundwater flow. 
The four shallow wells were installed with direct push technology (OPT) using the 
TerraProbe~, and they were constructed as microwells. The wells were constructed 
with 3/4- inch-diameter polyvinyl chloride (PVC) riser and 0.010- inch slotted 
screen. The screened section was prepacked with a 20/30 silica sand filter pack. 
Nine feet of slotted screen was used for each well. A 2-foot thick layer of 
bentonite was placed above the filter pack as a seal, and the remainder of the 
borehole was filled with grout. The microwells were completed at the surface 
with a concrete pad. bolt-down vault. and locking cap. 

Because PCE can be present in the environment as a dense nonaqueous-phase liquid 
(ONAPL), the fifth monitoring well was constructed as an intermedjilt~ well to 
determine if PCE was present at intermediate depths in the vicinit,: of well OLO-

.39-03A. Prior to installing the fifth monitoring well, soil samples were 
collected with a split-spoon sampler from the surface to the shallowest clay 
laver encounterpd in th,· surficial aquifer. The samples indicated the presence 
of a sandy clay laver at a depth of 31 to 34 feet bls. The shallowest clay in 
the Hawthorn Group was encountered at a depth of approximately 30 feet bls. The 
zone between the two clay layers is composed primarily of silts and sands with 
thin, discont inuous lenses of finer- grained material. The fi fth we 11, des igna ted 
OLO-39-07B, was placed approximately 10 feet downgradient of well OLO-39-03A and 
was screened immediately above the shallow clay layer. 

All newly installed monitoring wells were developed to remove as many fine soil 
particles as practical. This was accomplished by pumping groundwater through the 
well screen at varying flow rates to ensure that the sand pack functioned 
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properly. No fewer than three well volumes were removed during development, 
which continued until the turbidity, pH, temperature, and conductivity 
measurements had stabilized. 

Following development and a period of stabilization, the five new wells and OLD-
39-03A were sampled using the low-flow method. The groundwater samples were 
analyzed for the presence of VOCs using USEPA Method 524.2. All of the field 
data sheets associated with monitoring well installation and sampling during the 
Phase I supplemental work, including the soil boring logs, well construction 
diagrams, and groundwater sampling data sheets, are provided in Appendix A. 

4.1.2 Results Chlorinated hydrocarbons were detected in the groundwater samples 
collected from OLD-39-03A and each of the five newly installed wells. PCE was 
detected at all six well locations, and trichloroethene (TCE) was detected at one 
of the new wells (OLD-39-0SA, Figure 4-1). The concentration of PCE ranged from 
2 ~g/i at the upgradient shallow well location (OLD-39-llA) to 36 ~g/i at the 
shallow downgradient well location (OLD-39-09A), compared with a Florida MCL of 
3 ~g/i. TCE was also detected at a concentration of 2 ~g/i at OLD-39-0BA, 
compared with a Florida MCL of 3 ~g/i. The results indicate that the PCE/TCE 
plume extends to a distance of at least 30 feet in all directions from OLD-39-03A 
and that concentrations increase downgradient from that well. MCL exceedances 
for PCE detected in the sample collected from the intermediate well indicated 
that, at a minimum, the PCE plume extended downward to the top of the shallow 
clay layer. The groundwater analytical results from the Phase I investigation 
are provided in Appendices E (Summary of Detections) and F (Summary of Analytical 
Results) . 

4.2 PHASE II FIELD PROGRAM. The objective of the Phase II field program was to 
collect the additional data necessary to define the nature and extent of the PCE 
plume in groundwater. This was t () bp accomplished through a groundwater 
screening program using OPT. followecl bv thp installation of permanent monitoring 
well clusters to confirm the SCrepl11l1[, results. A description of the various 
tasks and results of tht· PhasE' 11 supj11t'mf'l1~al field program is presented below. 

4.2.1 Screening 

4.2.1.1 Cone Penetrometer Testing (CPT) Prior to groundwater collection and 
analvsis, CPT was per10nned to P",;;lUiit.· the lithology so that discrete dppth 
intervals could be tar~.ted for groundwater sample collection. Locating lenses 
of finer-grained soil ',;;,s important [H'C,lUSt' [)~';APLs (including PCE) may accumulate 
there. CPT utilizes h";draulics to dd\'imCp rt piezoconp, which is il df'vicf' to 
measure lithologic parameters. Resistal1ce to penetration at the pipzocone tip 
and at the outer surfacf' of the sleeve is recorded. Subsurface pore pressure is 
monitored with a pressurt· transducpr. Thpsp measurements are recorded bv a field 
computer, and the dar;; are compared to empirically derived mpaSUl'pments or 
parameters characteristic of diffprpnt soil types. Piezocone data provide soil 
classifications consistPnt with the ~nified Soil Classification System (USCS). 

CPT was performed at eight locations during the investigation (Figure 4-2). The 
piezocone was pushed to the top of the Hawthorn Group at seven of the eight 
locations (refusal was encountered at a depth of approximately 25 feet bls at 
location 39CPT07). 
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4.2.1.2 Groundwater Screening The obj ective of the groundwater screening 
program was to evaluate the general distribution of PCE within the surficial 
aquifer in order to site permanent monitoring wells. 

Samples collected for onsite analysis were analyzed for target VOCs using a gas 
chromatograph (GC) field laboratory. The analytical methods used were based on 
standard USEPA Methods SW-846, 5030 (purge and trap preparation), 8000A (GC 
calibration), and 8010A (halogenated volatile organics) with modification~ for 
field analysis. The specific target compounds were PCE, TCE, 1,1 dichloroethene 
(DCE) , trans-l,2-DCE, and cis-l,2,-DCE. Samples were analyzed using an SRI-8610 
GC with a carbosieve trap and a Tenax trap. Two detectors, a 10.2-electron-volt 
photo ionization detector and a dry electrolytic conductivity detector were used. 

The quality control criteria for the onsite analytical method were established 
to monitor method performance. An initial three-point calibration for 
quantification (low, mid, and high-range concentration) was performed for each 
instrument. Instrument stabilities were monitored every 24 hours with a 
calibration standard at the mid-range concentration. The quantification 
performance criterion for operation was the agreement of the check standard with 
the three-point calibration curve to within 30 percent. Field samples were to 
be analyzed only if no more than one compound per detector in the check standard 
exceeded these criteria. If the check standard did not meet this criterion, then 
a second check standard was analyzed. If this second check failed to meet the 
criterion, then a new calibration curve was prepared. The identities of the 
target compounds were based on comparison with the retention times for the 
standards. Retention time windows of plus or minus 3 percent were established, 
based on the most recent calibration curve. In some instances, the peak was so 
broad that a 3 percent retention time window was not adequate and operator 
judgement was applied. 

Periodic method blanks composed of deionized water were analyzed to confirm that 
no target compounds were introduced during sampling handling and analysis. The 
method blank criterion was met if no target compounds were present above the 
reporting limit for the instrument. A surrogate solution contaiIlin[ bromo­
flourobromine was injected into each sample at a known concentration to d"termirw 
percentage recoveries. The recovery range of 50 to 150 percent was (stahlished 
for water samples, and the recovery range of 30 to 170 percent was ,,;tilhlislwd 
for soil samples as one of the operating criteria for onsite anal\":;i', 

Shallov: Groundwater Screening. Groundwater sample collection was COlTll,l"tt-'c1 using 
DI'T from locations on 50-foot centers. Sample collection began ne:J~' IIUJ-3CI-rnA 
aIld the sampling grid was extended in a direction downgradient of ,']"o\lllciwatpl' 
flov:. Screening extended to within approximately 20 feet north of : il,' southern 
boundary of the base, where a utili ty corridor prevented further s,11111' 1 i n[,. The 
sampling grid eventually encompassed an area measuring approximatel'.· Ollt-' acre in 
the southeast corner of SA 39. To the east, screening extended appro:·: illlately 30 
fpet east of Grace Hopper Avenue (Figure 4-2), which is the wester!! portion of 
SA 30. A total of 30 screening points was completed during the stlld\". 

Shallow (30 feet bls or less) groundwater collection during the earl\' stages of 
the investigation was performed with HLA TerraProbe~. The TerraProbe~ system 
utilizes a 2-foot retractable screen for groundwater sample collection. The 
sampler is composed of a telescoping assembly containing a 2-foot length of 
stainless steel well screen fitted with an expendable tip. This assembly is 
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hydraulically advanced with a series of rods. The screen was exposed in the 
subsurface by retracting the outer casing of the sample device, allowing natural 
hydrostatic pressure to force groundwater into the sampler. TeflonN tubing was 
then lowered down to the screened interval, and groundwater was purged out using 
a peristaltic pump. 

TerraProbe~ operations were limited to the first six screening locations because 
finer-grained soils were plugging the sampling device. A larger OPT rig was 
utilized to collect the remaining groundwater samples. 

Oeep Groundwater Screening. A 25 - ton OPT rig was utilized to obtain samples from 
the surficial aquifer. The OPT rig utilized the hydro-trap groundwater sampler, 
which consists of a telescoping assembly containing a l-foot length of stainless 
steel well screen fitted with a cone tip. This assembly is hydraulically 
advanced with a series of rods in the same manner as the piezocone. The screen 
is exposed in the subsurface by retracting the outer casing of the sample device, 
allowing natural hydrostatic pressure to force groundwater into the sample 
collection chamber. The sample collection chamber and screen assembly are then 
lifted to the surface to recover the sample. To collect groundwater from 
multiple discrete intervals, the hole is reoccupied with a decontaminated sample 
collection chamber and screen assembly and the hydro-trap is advanced to the next 
sampling interval. Sample integrity is maintained by using O-rings to form 
watertight seals above and below the sample chamber, preventing cross contamina­
tion. 

Sample collection was performed at a 5-foot interval beginning at the water table 
~o as deep as 80 feet bls, depending on the analytical results and lithology at 
the sample points. In general, samples were collected every 5 feet from 15 to 
l::, feet bls. and sampling extended deeper in some areas, as appropriate. 
Approximatelv 150 groundwater samples were collected for onsite analysis. 
Croundwater samples were analyzed onsite for PCE and two of its daughter 
products. TCE and cis-l,2-0CE). Twenty percent of the samples were submitted to 
:lJl off·sit(~ lahoratorv for confirmatory analysis. Off-site samples were analyzed 
j()l' \,'()I,S usil1[ L"SEPA Method 524.2. 

4.2.1.3 Soil Screening Soil screening was performed during the Phase II 
:r:·.',·s: if.ario[l :0 determine the presence of VOCs. Results of the groundwater 
'·crt-t·llin[, iT1\'t-srigation were used to target likely source area(s) for the release 
(! pr,[ into thp subsurface. Because the highest concentrations at the water 
: .!lllt ,--,ere detected in the vicinity of screening points 39QOOl and monitoring 
~·,·ll 11LD-3 lJ ·())A. soil screening began then-. Soil samples were collected at a 

. too: interval from the surface to thEe' water tahle (approximately 12 feet bls). 
1'(-11 borings (39B007 through 39B016) were placed along a grid with a 20-foot 
spacillg in that area (Figure 4-3). The samples were collected with a stainless 
,;:("(,1 hand auger_ scanned for organic vapors lising a flame ionization detector 
,FlO). and placed in sample jars. All of the soil samples were analyzed onsite 
for the same target compounds as the groundwater. Twenty percent of the samples 
were submitted to an off-site laboratory for confirmation analysis using USEPA 
~\t;thod 8010. No positive FlO readings were noted during any of the soil 
sampling, so all confirmation samples were collected at the interval just above 
the water table. 
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4.2.1.4 Results 

CPT. The data generated during the CPT survey indicate that the upper 30 feet 
of the shallow aquifer is composed of silt and sand-sized particles with limited 
percentages of clay and organic matter. In the east-central part of the 
investigation near Building 137, a hardpan layer of undetermined thickness exists 
at a depth of approximately 25 feet bls. The hardpan layer is composed of sandy 
clay and was identified during the first phase of supplemental screening. -This 
layer was found throughout the investigation area. The upper surface of the clay 
slopes south and westward from the north and east sides of the investigation 
area. The clay layer thins across the area from a maximum thickness of over 3 
feet in the northwest corner to less than 1 foot in the southeast corner. The 
thinning of the clay is accompanied by an increase in the percentage of sand 
within the unit. In the far southeast corner the unit grades to a clayey sand. 

The material beneath the sandy clay is comparable to the upper part of the 
subsurface with a preponderance of sand and silt. This holds true to a depth 
of approximately 80 feet bls, where the shallowest clay within the Hawthorn Group 
was encountered. Physical data gathered during the CPT survey are presented in 
Appendix H. 

Groundwater Screening Results from DPT Samples. The only chlorinated hydrocarbon 
compounds detected during screening were PCE and TCE. PCE was detected at more 
locations and at significantly higher concentrations than TCE throughout the area 
of concern. TCE was only detected in 5 of the 158 samples analyzed onsite, at 
a maximum concentration 2.2 ~g/2. PCE concentrations exceeded 50 ~g/2 in 19 
samples. A listing of the detections at the 30 screening points is presented in 
Appendix I, Table 1-1, and the onsite analytical screening results of the onsite 
mobile field laboratory are provided in Appendix I, Table 1-2. 

The screening results define the general horizontal and vertical limits of the 
PCE plume. The geometry of the plume was measured at three key depth intervals: 
15 to 17 feet bls, 28 to 30 feet bls, and 35 to 37 feet bls. 

At 15 to 17 feet bls (approximatelv 3 to 4 L'E·t below the water table), PCE 
detections extend from approximately 50 feet upf'.radien~ of the original hot well 
(OLD-39-03A) to a distance of approximateL .'(11) feet do .... ·n[.radient from that 
point. At this interval. the plume is elliptic.,] in plan vie .... ·. and the long axis 
is oriented with thE" direction of groundwatf: flo .... · (FigurE" i,-i.). The maximum 
total PCE concentration at 15 to 17 feet hl.· was 38 p.g/I at screening point 
39Q001, located 50 feet downgradient from OLlj· ~(1-()3t\. peE was not detected at 
screening points placed along the southern pro!" r~\' linE" (39Q010. 39Q012, 39Q016, 
and 39Q020) suggesting that the shallow portioll of the plume does not exit base 
property. 

The highest PCE concentrations were detected in samples collected from the 28-
to 30-foot interval. At screening point 39Q01 •. a total PCE concentration of 234 
~g/2 was detected at that interval. The plumE" at that interval is larger, 
extending from screening point 39Q003 to at lp3st as far downgradient as 39Q022 
(Figure 4-5). The absence of any PCE detections at screening points 39Q001, 
39Q008, 39Q030, 39QOll, 39Q025, and 39Q029 defines the western and northern 
limits of the plume. The data fail to completely define the southern and eastern 
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limits of the plume. Samples collected from the 28- to 30-foot bls interval at 
the three screening points placed near the southern property line (39Q012, 
39Q016, and 39Q022) all had PCE concentrations exceeding regulatory criteria (116 
~g/i, 146 ~g/i, and 183 ~g/i, respectively). 

The 35- to 37-foot interval is immediately below the clay layer (Figure 4-6). 
At that interval, the PCE plume is limited to the southeast corner of the site, 
below the area where the clay layer has higher sand content. The samples 
collected at screening points 39Q016, 39Q019, 39Q020, and 39Q022 were the only 
points with PCE detections. The PCE concentrations measured at those locations 
were 18 ~g/i, 6.2 ~g/i, 22 ~g/i, and 22 ~g/i, respectively. Samples were not 
collected deeper than 25 feet bls east of screening point 39Q022 because of 
refusal caused by the hardpan. Data gaps exist along the east and south sides 
of the plume at this interval and deeper. 

Below 37 feet bls, the only PCE detections were at screening points 39Q020 and 
39Q022. At 39Q020, the PCE concentration detected at 40 to 41 feet was 228 ~g/i. 

At 39Q022, the highest PCE concentration detected below 37 feet was at the 50-
to 51-foot interval (46 ~g/i). No PCE was detected at 39Q022 at 70 to 71 feet 
bls. 

Figure 4-7 presents a cross-section profile drawn through the long axis of the 
PCE plume along a line oriented parallel to groundwater flow. The cross section 
was constructed using results of the CPT survey and the onsite analytical data 
collected at screening points 39Q003, 39Q001, 39Q002, 39Q004, and 39Q022. As can 
be seen, the only affected groundwater at the water table was at screening point 
39QOOl. Downgradient from that point, the highest PCE concentrations were 
located along the upper surface of the sandy clay layer. PCE was not detected 
beneath the clay in the upgradient portion of the plume. In the downgradient 
portion of the plume where the clay thins and is coarser grained, the plume has 
apparently migrated through the clay in the vicinity of screening point 39Q022. 
The PCE plume extends to a depth of at least 60 feet bls at that location. 

Twelve of the screening samples were submitted to an off-site laboratory for 
confirmation of the field screening results. Results from the off-site 
groundwater confirmation samples are provided in Appendices E (SummarY of 
Detections) and F (Summarv of Analytical Results). Results compare reasonable 
well. especially in samples wi th higher PCE concentrations. For e:-:ample. ill 
samples 39Q01404 and 34 Q02006 where field screening results indicated PCE 
concentrations rangin[. from 228 to 243 ~g/2, the off-site laboraton' reported 
values for both samples of 260 ~g/2. At lower concentrations of PCE. the off­
site laboratory reported PCE concentrations ranging from 7 to SO percent of the 
onsite field laboratory values, 

Soil Screening, There were no detections of the PCE in the soil samples analyzed 
onsite with the field laboratory or in the confirmation samples analyzed off­
site. The onsite laboratory soil analytical screening results are presented in 
Appendix I. The off - site confirmation analytical resul ts are provided in 
Appendices E (Summar)' of Detections) and F (Summary of Analytical Results), 
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4.2.2 Confirmation While the first obj ective for the second phase of this 
investigation was to map the PCE plume using DPT to screen a large number of 
groundwater samples, a second objective was to confirm those screening results. 
Accordingly, 15 new monitoring wells were installed during the investigation and 
were incorporated with 3 existing wells from earlier studies to form a network 
of 6 well clusters. Each cluster included a shallow well screened to bracket the 
water table, an intermediate well screened immediately above the shallow clay, 
and a deep well screened below the shallow clay. At each cluster the shallow 
well was placed upgradient of the intermediate and deep wells. The shallow wells 
were given an "A" designation, the intermediate wells a "B" designation, and the 
deep wells a "C" designation. The rationale and details of the monitoring well 
program are described below. 

4.2.2.1 Monitoring Well Placement and Construction New monitoring wells OLD-39-
12A, OLD-39-l3B, and OLD-39-l4C comprise a well cluster located approximately 50 
feet upgradient from screening point 39Q003 (Figure 4-8). This cluster was 
placed upgradient of the trailing edge of the plume. 

New monitoring well OLD-39-26C was combined with existing wells OLD-39-03A and 
OLD-39-07B to form a cluster located in the area with the highest PCE concentra­
tions near the water table. 

New wells OLD-39-1SB and OLD-39-l6C were combined with existing shallow well OLD-
39-04A to form a cluster designed to verify the eastern limits of the plume. 

New monitoring wells OLD-39-23A, OLD-39-24B, and OLD-39-25C were located at 
screening point 39Q030 and were designed to verify the western limits of the 
plume. 

New wells OLD-39-20A, OLD-39-21B, and OLD-39-22C were designed to verify the 
highest PCE concentrations detected along the upper surface of the shallow clay 
and to verify the lateral limits of the plume at the water table. These wells 
were intended to be located approximately 30 feet northwest, but surface and 
subsurface obstructions forced the move to their eventual location. 

The last cluster included new wells OLD-39-17A. OLD-3Q-18B, and OLD-3'Llll(' This 
cluster was placed at screening point 3 Q QO:22 and was designed to "t'l'j fv rhi 
highest peE concentrations detected below the shallow clay 1,,':,'1- durin[, 
screening. The shallow well would also serve to verify the general ; ()('<i~ ion of 
the leading edge of the plume, 

:\11 of the shallow and intermediate wells were installed using 6-1ji.- illl'h inside 
diameter hollow stem augers. The wells are constructed of 2-inch, Scilt'c1ule 40, 
flush-jointed, threaded, PVC screen and riser. The wells are cons, )'\lctpci with 
O.OlO-inch screen. The shallow wells were constructed with 10 fee: of screen, 
and the intermediate wells were constructed with 5 feet of screen. 

T1w deep monitoring wells were construc ted wi th an outer 6 - inch- ci i amt' ter PVC 
surface casing set into the shallow clay laver to minimize the pot ential for 
cross contamination during well construction. The construction details for all 
monitoring wells installed at SA 39 are presented in Appendix A, Table A-l. 
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The newly installed monitoring wells were developed to ensure proper setup of the 
filter pack. This was accomplished by pumping water from the well at varying 
rates to remove fine soil particles and to improve hydraulic connection with the 
surrounding aquifer. A minimum of three well volumes was purged from the 
wells,and purging continued until the turbidity was reduced as much as possible 
and the field measurements of turbidity, pH, temperature, and conductivity had 
stabilized. 

Standard penetration testing (SPT) was performed at each monitoring well cluster 
to aid in the well design. Samples were collected continuously from the surface 
to the base of the surficial aquifer using a 2-foot-long, 1-1/2-diameter split­
spoon sampler. Samples were classified using the USCS and screened with an FID. 
SPT results were combined with results of the CPT survey to construct a 
lithologic profile of the site. 

4.2.2.2 Groundwater Sampling A groundwater sample was collected from each of 
18 monitoring wells in 6 well clusters. Prior to sample collection, the wells 
were purged to ensure that groundwater representative of the surrounding aquifer 
was present in the well. The wells were purged using the low-flow method to 
minimize volatilization. A minimum of three well volumes was purged, and purging 
continued until the turbidity was reduced as much as possible and the field 
measurements of turbidity, pH, temperature, and conductivity stabilized. The 
collected samples were submitted to an off-site laboratory and analyzed for the 
presence of VOCs using USEPA Method 524.2. 

Sampling for natural attenuation parameters was incorporated into the groundwater 
sampling program to provide a screening level assessment of natural attenuation 
as a remedial option for the chlorinated solvent contamination in the groundwater 
ae SA 39. CSEPA. Region IV (USEPA, 1997) recognizes that natural attenuation 
processes due to advection, adsorption, biological degradation, dispersion, and 
'.'olatilization can effectively reduce contaminants to levels that are protective 
of human health and environment. 

:",;: of ~IH' 1 P, Inoni toring wells were sampled for most of the parameters listed in 
: 11<- draf:- Rq',ioll IV guidance document, utilizing both field and laboratory 
:!,;ilocis, Fit·lei kits (obtained from the Hach Company) were utilized to measure 
',,:;.; <,lkalini,';, carbon dioxide. chloride, dissolved iron, dissolved iron (II), 
(; i -"so 1 \'c·d OX\'.£',l·n. and hydrogen suI fide. Oxida t ion- reduction potential, 
" Il:jl,'l'a,un·. dl1d pH were measured using field-based instruments. Groundwater 
: .. iI!:pl,'s were spn, to an off-site laboratory for analysis of VOCs, ethane, ethene, 
!!.,:h:lIlt', nitrate. nitrite, sulfate. sulfide, and total organic carbon. 

Fidel data sheets associated with monitoring I..n·ll installation and sampling 
d'lrin[, the Phase II supplemental work, including the soil boring logs, well 
construction diagrams, and the groundwater sampling data sheets, are provided in 
:\ l' 1](' n d i x A. 

4.2.2.3 Surface Water and Sediment Sampling Surface water and sediment samples 
~~re collected from four locations in Lake Gear (Figure 4-8) to evaluate the 
presence of PCE. Three surface water samples (38WOOl through 39W003) were 
collected along the shoreline of Lake Gear where the water depth was 3 feet, 
whereas sample 39W004 was collected in apprOXimately 10 feet of water. Surface 
water samples were collected at the midpoint between the water surface and the 
lake bottom. Prior to sample collection, the temperature, conductivity, pH, and 
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turbidity of the water were measured and recorded. Sediment samples (39DOOl to 
004) were collected with stainless steel hand augers. Surface water and sediment 
samples were submitted to an off-site laboratory for analysis of VOCs as with 
groundwater and soil by USEPA Methods 524.2 and 8010, respectively. 

4.2.2.4 Hydraulic Conductivity Testing In situ hydraulic conductivity tests 
were performed on selected monitoring wells installed during this investigation. 
Tests were performed at one shallow well (OLD-39-23A), two intermediate wells 
(OLD-39-21B and OLD-39-24B), and three deep wells (OLD-39-16C, OLD-39-22C, and 
OLD-39-25C). Additional shallow wells would have been tested, but the water 
table was near the lowest point in the yearly cycle, and, consequently, the water 
level was not high enough in other shallow wells to properly conduct the tests. 

Before each test, a static water-level measurement was recorded after the well 
had equilibrated. A pressure transducer rated at 10 pounds per square inch was 
placed in the monitoring well to measure changes in water level during the test. 
The slug was then lowered into the well. After equilibrium was reached, the slug 
was removed swiftly from the well, and the rising head portion of the test was 
begun. The well was allowed to recover to 90 percent of static water level 
before the test was stopped. 

Data were processed in the Aqtesolv· software program using the method of Bouwer 
and Rice (1976). For the well where the top of the screen was above the water 
table, the plot was analyzed using the double straight line method (Bouwer, 1989) 
to account for filter pack drainage. 

4.2.2.5 Results The results of the supplemental groundwater screening 
investigation are presented below. 

C:rounriwCi Cer Off - site Laboratory Analytical Resul ts. Groundwater analytical 
resul ts from the monitoring well program confirm the nature and extent of the PCE 
plume, as described above in Paragraph 4.2.1.4. PCE detections were noted at 
cOl1centrations in excess of screening criteria at 8 of the 18 monitoring well 
j O('l1t ions. 

~',ifll!)i(s c()llt~(",dl from the upgradient monitoring well cluster (OLD-39-12A, OLD­
."-; ~h. and ()U)· jlJ-li.C) showed no PCE detections (Figure 4-9). At the cluster 
;CIC'",t,d in :.Ik miridle of the PCE plume, PCE was detected in shallow monitoring 

]; (ILD-)!I-fn,\ at Ci concentration of 8.6 fJ.g/2, while intermediate well OLD-39-
,,'r, h;lri PCE at a concentration of 11 fJ.g/P and TCE at a concentration of 0.23 J 

,s7 imated) fJ.~!I. There were no detections of VOCs in deep monitoring well OLD-

S;lInples collected from the cluster installed to confirm the western limits of the 
pllllnt~ (OLD-39-23A, OLD-39-24B, and OLD-39-2SC) had no detections. Samples 
collected from the well cluster along the east side of the plume (OLD-39-04A, 
iILD-3 Q -1SB, and OLD-39-l6C) showed no detections in the shallow well, but did 
have concentrations of volatiles in the intermediate and deep wells. PCE and TCE 
were detected in intermediate well (OLD-39-lSB) at concentrations of 1.6 pg/P and 
0.21 fJ.g/P, respectively. PCE and TCE were detected in deep well OLD-39-l6C at 
concentrations of 12 fJ.g/P and 0.65 fJ.g/P. respectively. The only detections in 
samples collected from the cluster installed along the southern boundary of the 
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plume (OLD-39-20A, OLD-39-21B, and OLD-39-22C) were in the intermediate well 
where PCE and TCE were detected at concentrations of 1.3 ~g/i and 0.44 ~g/i, 
respectively. 

At the cluster installed in the area where the screening data had the highest PCE 
concentrations beneath the shallow clay, the sample collected from the shallow 
well (OLD-39-l7A) had a PCE concentration of 2 ~g/i. The sample collected from 
the intermediate well (OLD-39-l8B) had PCE and TCE concentrations of 9.3 ~gli and 
0.47 ~g/i, respectively. The sample collected from the deep well (OLD-39-l9C) 
had PCE and TCE concentrations of 27 ~g/i and 0.64 ~g/i, respectively. This 
sample also contained several other VOCs at concentrations below screening 
criteria, including 1,2,4-trimethylbenzene at l.9 ~g/i and 1,3,5-trimethylbenzene 
at l.9 ~g/i. 

The groundwater analytical results from the Phase II investigation are provided 
in Appendices E (Summary of Detections) and F (Summary of Analytical Results). 

Where comparative data exist, the DPT sampling results (field laboratory) compare 
favorably with the analytical data from monitoring wells (off-site CLP 
laboratory) (Table 4-1). There are 16 samples from which one may draw a direct 
comparison; i.e., samples were obtained from a similar depth interval and were 
collocated within 15 feet of each other. Nine of the 16 sample pairs reported 
nondetections or trace concentrations of PCE. Two monitoring wells (OLD-39-l8B 
and -19C) had PCE concentrations of 9.3 and 27 ~g/2, versus field laboratory 
concentrations of 11 and 26 ~g/i in DPT samples 39Q02203 and 39Q02207, 
respectively. In addition, monitoring well OLD-39-03A had a PCE concentration 
of 8.6 ~g/2, versus a concentration of 38 ~g/2 in DPT sample 39Q0010l. There 
were also two samples with poor correlation: well OLD-39-07B reported a PCE 
concentration of 11 ~g/2, versus a nondetection of PCE in DPT sample 39QOOI04, 
and well OLD-39-21B reported a PCE concentration of 1.3 ~g/2 versus 66 ~g/2 of 
PCE in DPT sample 39Q01203. 

The differences in PCE concentrations measured in samples collected with DPT and 
monitoring wells screened at comparable intervals are probahlv attributable to 
the differences in the length of the samplin[. interval: the DPT samples were 
collected from a I-foot-thick interval wherl":Js monitorin[. well samples were 
obtained from a screened interval of either or 10 feet. In this study, the 
correlation is sufficient to conclude that tilt ,1nalvtical results support the 
plume geometry depicted on Figures 4-4 thr()\lf.',h ',-7. As 1,.;ith any sampling 
program, data gaps exist with the monitoring ..... , : 1 r('sults because of the limited 
number of monitoring wells installed. 

Soil Onsite Field Screening and Off-Site i."r,c)rat.orY Analysis. Surface and 
subsurface samples were located above the hight'st peE concentrations at the water 
table surface. Ten soil borings were hand-augered at these locations, and 
samples were collected representing each 2-foot interval between the surface and 
the water table. All samples were analyzed ior VOCs with an onsite GC, and 20 
percent of the samples were sent off-site tor confirmation. There were no 
detections of PCE in surface or subsurface soil samples for either onsite or off­
site laboratory analysis. 

Natural Attenuation Sampling and Analvsis. Analytical results for the various 
natural attenuation parameters are presented in Appendix J, Table J-l. 
Preliminary screening scores were calculated using a point system presented in 
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Monitoring 
Well 10 

OLO-39-03A 

OLO-39-07B 

OLO-39-26C 

OLO-39-12A 

OLO-39-13B 

OLO-39-14C 

OLO-39-04A 

OLO-39-15B 

OLO-39-16C 

OLD-39-17A 

OLD-39-18B 

OLD-39-19C 

OLD-39-20A 

OLD-39-21 B 

OLD-39-22C 

OLD-39-23A 

OLD-39-24B 

OLD-39-25C 

Table 4-1 
Comparison of Groundwater Analytical Results 

OPT (Onsite Field Laboratory) versus Monitoring Well 
(Off-Site CLP Laboratory) 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Screened PCE Concentration Nearest OPT OPT Sampling 
Interval (pgj I) Screening Interval 2 

(ft bls) (CLP laboratory) Point' (ft bls) 

6 to 16 8.6 39000101 15 to 17 

27 to 32 11 39000104 30 to 32 

35 to 40 <0.5 39000105 36 to 37 

6 to 16 <0.5 39000301 20 to 22 

23 to 28 <0.5 39000302 25 to 27 

35 to 40 <0.5 NA3 -

5 to 15 <0.5 39002701 15 to 16 

19 to 24 1.6 39002702 20 to 21 

35 to 40 12 NA3 --

6 to 16 0.78/0.89 (Dup) 39002201 15 to 16 

23 to 28 9.3 39002203 25 to 26 

45 to 50 27 39002207 45 to 46 

6 to 16 <0.5 39001201 15 to 16 

23 to 28 1.3 39001203 25 to 26 

35 to 40 044J/046J (Dup) 39001205 35 to 36 

6 to 16 <0.5 39003001 15 to 16 

23 to 28 <0.5 39003003 25 to 26 

35 to 40 < 0.5 39003005 35 to 36 

-

PCE Concentration 
(pgj I) 

(field laboratory) 

38.0 

<2 

<2 

2.0 

<2 

-

<2 

4.2 

-

<2 

11 

26 

<2 

66 

<2 

<2 

·2 

2 

, Monitoring well clusters were installed within 5 feet of the screening point listed except for the OLD-39-20A OLD-39-
21 B/OLD-39-22C and OLD-39-23A.OLD-39-24BOLO-39-25C clusters. which were placed approximately 15 feet trom 
the nearest screening pOint 
, OPT sampling interval shown IS that Interval which best corresponds to the screened interval of the cited mOnilorlng well 
In each instance the DPT sampling Interval IS situated within the screen's depth interval. 
3 NA Indicates that there was no DPT sampling Interval which corresponded with the monitoring well's screened Interval. 

Notes: DPT = direct-push technology 
CLP = Contract Laboratory program 
ID = identifier 
ft bls = feet below land surface 
PCE = tetrachloroethene 
JJg/ I = micrograms per liter 
< = less than. 
NA = not applicable 
-- = not available. 
Dup = Duplicate sample 
J = estimated value. 
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the Draft Region IV Approach to Natural Attenuation of Chlorinated Solvents 
(USEPA, 1997) and are presented in Table J-2 (Appendix J). 

Existing data appear to show that natural attenuation resulting from biological 
degradation is currently not a significant factor for this site, with screening 
scores for all wells ranging from 4 to 14 (versus a USEPA guidanGe value of 20 
or greater), indicating inadequate to limited evidence that biological 
degradation is occurring. Limited biodegradation of PCE is further evidenc€d by 
the absence of degradation products (e.g., TCE, cis-DCE, and vinyl chloride) in 
any of the wells sampled. Total organic carbon in the groundwater appears to be 
a major limiting factor with low concentrations ranging from 1 to 20 milligrams 
per liter. Both the dissolved oxygen and the oxidation-reduction potential 
measurements show that the groundwater is currently aerobic, indicating that 
reductive dechlorination of PCE is limited. 

Surface Water and Sediment Analytical Results. Samples collected at surface 
water and sediment locations in Lake Gear had no PCE detections (Figure 4-9). 
These results are consistent with the analytical results of shallow monitoring 
well samples collected from the three monitoring well clusters along the northern 
shoreline of Lake Gear. However, samples collected from the intermediate well 
OLD-39-lSB and the deep well OLD-39-l9C reported PCE concentrations of 9.3 and 
27 jJ.gjJ.. 

The surface water and sediment analytical results from the Phase II investigation 
are provided in Appendix F (Summary of Analytical Results). 

Groundwater Flow Rate and Plume Migration. Data collected from the monitoring 
well network were utilized to determine the groundwater flow rate within the 
surficial aquifer in the area of the PCE plume. These data included results from 
hydraulic conductivity testing (discussed in Paragraph 4.2.2.4, above) and water­
level elevations at each well. The water-level data (Appendix A, Table A-2) were 
used to calculate the horizontal gradient of the water table and the vertical 
potential (Appendix A, Table A-3) between the shallow and deeper portions of the 
surficial aquifer. The water-level data collected on July 25. 1997, are 
presented on Figures 4-10 through 4-12 as groundwater elevation contours for the 
shallow (i.e., water table), intermediate (up to 19 to 30 feet bls). and deep (35 
to 50 feet bls) portions of the surficial aquifer, respectively. Thf' horizontal 
gradient was then combined with the conductivity results to calculate the average 
linear velocity (or seepage velocity) using the following formula 

where: V 
K 

i 
p 

v = Ki/p 

groundwater flow velocity (feet per day), 
hydraulic conductivity (feet per day), 
hydraulic gradient (feet per foot), and 
effective porosity (unitless, assumed at 0.30). 

Hydraulic conductivity values ranging from 2.3 feet per day to 5.S 
were calculated based on the slug test results (Appendix K). 
conductivity value of 4.1 feet per day was determined for six wells 
average value was combined with the measured water table gradient 
per foot, or 0.25 foot per 100 feet) to calculate groundwater flow 
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the site. Velocities ranging from 0.019 foot per day to 0.048 foot per day were 
calculated for the six wells tested with an overall site average of 0.034 foot 
per day. This translates into an average linear velocity of approximately 12 to 
13 feet per year. 

Given the measured thickness of the surficial aquifer of approximately 80 feet 
as determined from the CPT survey results, a transmissivity value of 330 square 
feet per day was calculated. The permeability test semilog plots are provided 
in Appendix K. 

If one combines the measured groundwater flow characteristics with the current 
configuration of the PCE plume, it is possible to deduce the general migration 
history for the plume. Since the area around monitoring well cluster OLD-39-
03A/OLD-39-07B/OLD-39-26C was the area with the highest vac concentrations at the 
water table surface, it is assumed to be the source area. This assumption is 
supported by the passive soil gas results during the initial phase of screening. 
The absence of any detections in the soil samples collected in this area suggests 
that the source(s), if still present, is of limited extent. However, the source 
may be continuing to produce vapors in the soil, as evidenced by the soil gas 
results, and may contribute to the groundwater plume through rainwater 
infiltration. 

Another possible scenario is that the original source is no longer present due 
to dissolution and volatilization. PCE may have partitioned out of groundwater 
and onto organic carbon in saturated soil when groundwater concentrations were 
higher. At present, these vacs may be slowly dissolving back into groundwater. 

Another alternative is that the source is gone and all that remains of the plume 
is the low parts per billion PCE contamination defined by the monitoring well 
clusters. 

If one assumes a source location as described above and an annual average 
horizontal groundwater flow rate of 12.4 feet, then the initial release of 
contaminants would most probably have occurred on the order of 20 vears ago. 
This calculation does not take retardation into account, which could slow the 
flow rate by a factor of two or more. The contaminants would ha\'(' migrated 
downward through the vadose zone and shallow portion of the aquifcl", aided lw 
slightly downward vertical potential until encountering the shallo\>." s;lIldy clay 
laver. Aided by the morphology and orientation of the upper surface (If rhe clav 
unit and the direction of groundwater flow, the peE plume migrat('d along the 
surface of the clay until it reached the area where the percentage of SdlHi in the 
ullit increases (in the vicinity of screenin[, points 39Q020 and 39Q02.", At that 
point, the contaminant plume would be permitted to migrate deeper, ;l!'ain along 
slightly downward vertical flow potential, 

NTC·ESSR.S39 
PMW0499 4-25 





5.0 STUDY AREA 39, CONCLUSIONS AND RECOMMENDATIONS 

5.1 CONCLUSIONS. The soil and groundwater at SA 39 have been variably impacted 
by previous activities at the site. A summary by medium is presented below. 

5.1.1 Soil The screening investigation results indicate that PARs are present 
in the surface soil at concentrations greater than 1,000 ~g/kg. Arsenic was also 
detected at concentrations exceeding its residential screening value. The 
results of the FRA conducted for this medium demonstrated that the potential 
future RME for residents exposed to surface soils at SAs 39 (and 40) were at a 
risk level of lxlO-s , which slightly exceeds the cancer risk target established 
by the State of Florida, but which is within the target risk range established 
by the USEPA. The FRA also concluded that the potential future average 
residential risk posed by exposure to surface soil was at an acceptable cancer 
risk level of lxlO- 6

. 

The cancer risk range. lxlO- s to lxlO- 6
, presented by these scenarios presents 

information for the risk manager to use as perspective into the risks presented 
by the site as a whole. The risk manager should consider the risk reduction 
achieved by cleanup of arsenic and/or PAHs in surface soil. The reduction of 
arsenic to the RGO or the established NTC, Orlando background screening 
concentration of 1 mg/kg would result in a RME residential risk of 2.5xlO- 6

. 

Furthermore, remediation of PAHs to the RGO or the residential Florida SCTL would 
result in a risk level of 1.6xlO- 6 . The combined cancer risk of these compounds 
following remediation to RGOs is 4.lxlO- 6 . Thus, a risk reduction from lxlO- s to 
4.lxlO- 6 achieved through remediation would resul t in associated remediation 
costs ranging from approximately $500.000 and $1.6 million (ABB-ES, 1997d). 

There has been a recent change in the projected reuse of this parcel from mixed 
office and residential to nonresidential. Under a nonresidential reuse scenario, 
concentrations of arsenic and PAHs in surface soil meet screening criteria. 
However, institutional controls in tilt· form of land use restrictions would be 
necessary to protect fUl.ure users. 

5.1.2 Groundwater Til, resul ~s of t h,· supplemental groundwater screening 
investigation indicat, c: that dissol·.',·cJ Pr.E is present within the surficial 
aquifer at concentratiollS ,hat pxu·t,d State and Federal MCLs. The elliptically 
shaped plume currently o('cupies all art'" e:-:t ending from the solid waste receptacle 
srorage area to immedi;,tl,lv north of Lake Gear. Contaminants ill the upgradient 
part of the plume are cOllcC'ntrated aloll[ the upper surface of a salld." clay laver 
approximate Iv 30 feet hI,.;. Further down[.radient. the clay is thinner and coarser 
grained, and the plum,· has migrated downward to a depth of up to appr-oximately 
60 feet bls. The plum, is not well-defined in the downgradient portion due to 
the presence of a utility corridor near the northern shoreline of Lake Gear. 

Although data are limited, the downward vertical potential suggests that 
dissolved PCE may be migrating to deeper portions of the surficial aquifer. 
Downward vertical potential should disappear and become upward in the vicinity 
of Lake Gear. Screening data from OPT indicate that the leading edge of the 
plume is currently within approximately 50 feet of the northern shoreline of Lake 
Gear, although surface water and sediment samples indicate that the plume has not 
reached Lake Gear at detectable concentrations_ The absence of any appreciable 
PCE daughter products indicates that PCE is not degrading at a significant rate, 
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although other factors such as advection, adsorption, dispersion, and volatiliza­
tion may be effective components of natural attenuation. 

5.1.3 Site Conceptual Model The results of the supplemental groundwater 
screening investigation were used to develop a site conceptual model (SCM). The 
SCM is a framework within which the source area, release mechanism(s), and 
environmental pathways of potential concern are identified. The model is based 
upon our current understanding of the various environmental media and pathways. 
The model also serves as a framework for conceptualizing applicable remedial 
technologies and focusing activities toward an appropriate solution. 

The source area is defined as the area where the release(s) of contaminants is 
suspected to have occurred. A contaminant release mechanism is a process that 
results in migration of a contaminant from a source area into the immediate 
environment, such as spills or leaks from a storage container. Once in the 
environment, contaminants can be transferred between media and transported away 
from the source and/or site. 

The SCM developed for SA 39 is depicted on Figure 5 -1. The source area is 
suspected to be the vicinity of the grounds maintenance storage yard and the 
waste receptacle loading ramps. The contaminant source release(s) mechanism is 
suspected to be occasional (or perhaps a single), low volume surface spills. The 
potential release pathway for contaminant migration is seepage into the 
subsurface through the soil and into the groundwater. Contaminants migrated 
along the pathway of groundwater flow, which is assumed to be primarily 
horizontal, until encountering a lens of sandy clay located at approximately 30 
feet bls. Upon reaching the clay, the contaminants have migrated southeastward 
in the direction of groundwater flow toward Lake Gear. Near Lake Gear. the clay 
lens pinches out, thus allowing the contaminants to migrate downward to 
approximately 60 feet bls. 

The downward component of vertical flow probably disappears and becomes s I ightlv 
upward as groundwater approaches the northern shoreline of Lake Gear. The 
horizontal flow component is likely many times larger than any vertica1 (downward 
or upward) flow component. The only potential future exposure pathways of the 
chlorinated solvents are ingestion and inhalation of volatiles while' showerint;. 

5.2 RECOMMENDATIONS. The results of the screening investigaticl1: v.::it·rant a 
reclassification of SA 39 from 7/Gray to 6/Red. Recommendations fo]' :lw surface 
soil and groundwater at SA 39 are listed ill the subsections below. 

5.2.1 Soil Because of the recent change in reuse for this parcel trom mixed 
office and residential to nonresidential, HLA recommends no further action for 
this medium. However, HLA recommends that institutional controls restricting 
this parcel to nonresidential use be implemented prior to trans f fOr. These 
recommendations are consistent with the findings of the FRA (ABB-ES. 1997e). 

5.2.2 Groundwater Due to PCE concentrations in groundwater that exceed State 
and Federal MCLs, HLA recommends that a risk analysis for groundwater be 
completed that would include data from all wells in the vicinity of the PCE 
plume. At the same time, an evaluation of remedial options and a cost benefit 
analysis should be completed. 
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Seven monitoring wells at SA 39 were destroyed by the City of Orlando during 
recent utility construction activities along the south property line of the Main 
Base. The location and identifier of the destroyed wells are shown in Figure 
5-2. HLA recommends that these wells be abandoned in accordance with applicable 
regulatory guidelines (if they can be located) and replaced so that they may be 
utilized in the groundwater monitoring effort. 

Given the configuration of the plume of contaminated groundwater, HLA also 
proposes that some of the wells be reinstalled at locations that would be more 
valuable for monitoring purposes. Monitoring well OLD-39-23A and the OLD-39-
l7A/OLD-39-l8B/OLD-39-l9C cluster can be installed at their original locations. 
The OLD-39-20A/OLD-39-21B/OLD-39-22C cluster, however, would better serve if 
moved to the open field immediately east of Grace Hopper Avenue and approximately 
100 feet southeast of Building 137. The proposed replacement location of the 
monitoring wells is presented in Figure 5-2. Additionally, HLA would recommend 
that an intermediate-depth well be installed approximately 50 feet northwest of 
the southwest corner Building 137. This is the location of the highest PCE 
concentration (234 ~g/i) detected in the intermediate depth range (28 to 30 feet 
bls) during the direct push technology screening investigation and would be 
valuable in monitoring any changes in the chemistry and movements of the 
contaminant plume. Following these activities, HLA also recommends that a 
quarterly groundwater monitoring program of selected wells be implemented. 
Quarterly monitoring (for volatiles and natural attenuation parameters would be 
reevaluated after 1 year. 

HLA further recommends that a temporary groundwater use restriction be imposed 
for the shallow portion of the surficial aquifer pending results of the 
groundwater monitoring program. 

The undersigned members of the OPT concur with the findings and recommendations 
of the preceding investigation. 
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APPENDIX A 

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS, 
MONITORING WELL ELEVATION SURVEY, 
HEAD POTENTIAL ELEVATION SURVEY, 
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Table A-1 
Monitoring Well Construction Details 

Borehole 
WelllD' 

Date 
Depth 

Installed 
(feet bls) 

Initial Screening: 

OLD-39-01A 3/19/96 16.5 

OLD-39-02A 3/19/96 16.5 

OLD-39-03A 3/20/96 16.5 

OLD-39-04A 3/20/96 15.5 

OLD-39-05A 3/20/96 15.5 

OLD-39-06A2 4/22/96 10.5 

Supplemental Screening (Phase I): 

OLD-39-07B 11/21/96 

OLD-39-08A3 11/25/96 

OLD-39-09A3 11/25/96 

OLD-39-10A3 11/25/96 

OLD-39-11 A3 
11/25/96 

Supplemental Screening (Phase II): 

OLD-39-12A 4/21/97 

OLO-39-13B 4/22/97 

OLD-39-14C 5/1/97 

OLO-39-15B 4/22/97 

OLO-39-16C 5/3/97 

OLD-39-17A 4/22/97 

OLO-39-18B 4/23/97 

OLD-39-19C 5/2/97 

OLO-39-20A 4/21/97 

OLD-39-21B 4/22/97 

OLD·39-22C 5/2/97 

OLD-39-23A 4/21/97 

OLD-39-24B 4/22/97 

OLD-39-25C 5/2/97 

OLD-39-26C 5/1/97 

See notes at end of table. 

NTC-ESSRS39 
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32.5 

17 

17 

17 

17 

17 

28.5 

40.5 

24.5 

40.5 

17 

285 

50.5 

165 

28.5 

40.5 

16.5 

28.5 

40.5 

40.5 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Screen 
Filter 

Well Depth 
Interval 

Pack 
(feet bls) Interval 

(feet bls) 
(feet bls) 

16 6 to 16 4 to 16.5 

16 6 to 16 4 to 16.5 

16 6 to 16 4 to 16.5 

15 5 to 15 3 to 15.5 

15 5 to 15 3 to 15.5 

10.5 5.5 to 10.5 4 to 10.5 

32 27 to 32 25 to 32 

17 8 to 17 5 to 17 

17 8 to 17 5 to 17 

17 8 to 17 5 to 17 

17 8 to 17 6 to 17 

16 6 to 16 4 to 17 

28 23 to 28 21 to 28.5 

40 35 to 40 33 to 40.5 

24 19 to 24 17 to 24.5 

40 35 to 40 33 to 405 

16 6 to 16 4 to 16.5 

28 23 to 28 21 to 28.5 

50 45 to 50 43 to 505 

16 6 to 16 4 to 165 

28 23 to 28 21 to 285 

40 35 to 40 33 to 40.5 

16 6 to 16 4 to 165 

28 23 to 28 21 to 285 

40 35 to 40 33 to 405 

40 35 to 40 33 to 40.5 

A-1 

Seal Grout Casing 
Interval Interval Depth 

(feet bls) (feet bls) (feet bls) 

2 to 4 o to 2 N/A 

2 to 4 o to 2 N/A 

2 to 4 o to 2 N/A 

2 to 3 o to 2 N/A 

2 to 3 o to 2 N/A 

-- -- --

22 to 25 o to 22 N/A 

2.5 to 5 o to 2.5 N/A 

2.5 to 5 o to 2.5 N/A 

2.5 to 5 o to 2.5 N/A 

3.5 to 6 o to 3.5 N/A 

2 to 4 o to 2 N/A 

17 to 21 o to 17 N'A 

29 to 33 o to 29 o to 31 

13 to 17 o to 13 N/A 

29 to 33 o to 29 o to 25 

2 to 4 o to 2 NA 

17 to 21 o to l' N A 

39 to 43 o to 3" o to 31 

2 to 4 o to .' N A 

17 to 21 o to 17 N'A 

29 to 33 o to 2~ o to 31 

2 to 4 o to : NA 

17 to 21 o to 17 N/A 

29 to 33 o to 29 o to 31 

29 to 33 o to 29 o to 305 



Table A-1 (Continued) 
Monitoring Well Construction Details 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

, A, B, and C suffixes denote shallow, intermediate, and deep wells, respectively. 
2 Denotes a temporary monitoring well, installed with stainless steel hand auger. 
3 Denotes a microwell, installed by direct-push methods. 

Notes: All permanent monitoring wells (excluding microwells) constructed with 2-inch-diameter PVC riser and screen (01-
inch slot), and installed in a 6.5-inch-diameter borehole. Temporary monitoring well constructed with 2-inch­
diameter PVC riser and screen (01-inch slot), and installed in a 3-inch-diameter borehole. Microwells constructed 
with 1-inch-diameter PVC riser and screen (01-inch slot), and installed in 2-inch-diameter borehole. 

ID = identification. 
bls = below land surface. 
NjA = no surface casing utilized in construction. 
PVC = polyvinyl chloride. 
-- = not available. 
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Horizontal 
Well Coordinates 

Identifier 

Northing I Easting 

OLO-39-12A 1535721.03 54963786 

OLD-39-13B 1535716.26 549638.03 

OLD-39-14C 1535711.81 54963842 

OLD-39-03A 1535661.37 549665.12 

OLD-39-07B 153565086 549671.94 

OLD-39-26C 1535646.65 549676.23 

OLD-39-04A 1535615.39 54986544 

OLD-39-15B 153561090 549865.25 

OLD·39-16C 153560619 54986516 

OLD·39-20A 153550669 54973561 

OLD-39·21B 153550355 54973157 

OLD-39-22C 153550004 549727.15 

OLD-39-23A 1535479.22 54964659 

OLD-39-24B 1535475.92 549649.60 

OLD-39-25C 1535471.59 54965349 

OLD-39-17A 1535502.12 549849.97 

OLD-39-18B 153550201 54985442 

OLD-39-19C 1535502.29 54986022 

, U.S. Geological Survey. North American Datum, 1927. 

Note: msl = mean sea level. 

Table A-2 
Monitoring Well Elevation Survey 

! 

Base Realignment and Closure 
Environmental Site Screening Report 

I 
Study Area 39 I 

Naval Training Center 
Orlando. Florida 

I 

Depth Water 
! Top-of-Casing to Water Elevation 

Elevation (feet) (feet msl) 
(feet msl) 

I 1 7/9/97 7/25/97 7/9/97 7/25/97 

117.92 12.15 11.34 105.77 106.58 

117.74 11.92 11.23 105.82 106.51 

117.73 12.03 1147 105.70 106.26 

116.76 11.22 1040 105.54 106.36 

11690 11.50 10.66 10540 106.24 

116.66 1121 10.64 10545 106.02 

11516 11.00 10.03 104.16 105.13 

I 11513 10.96 10.07 104.17 105.06 

115.09 11.04 10.35 104.05 104.76 
I 

117.56 12.74 11.80 104.82 105.76 I 

11761 12.74 11.90 104.87 105.71 

117.70 12.74 12.18 104.96 105.52 
I 

11673 11.38 10.61 105.35 106.12 

116.54 11.21 1045 105.33 106.09 

116.32 11.11 10.58 105.21 105.74 

11642 11.87 11.15 104.55 105.27 

11641 11.89 11.18 104.52 105.23 

116.38 1241 11.86 103.97 104.52 

--

:," 



Table A-3 
Head Potential Elevation Survey 

Base Realignment and Closure 
Environmental Site Screening Report 

Study Area 39 
Naval Training Center 

Orlando, Florida 

Water Level Elevation Head Potential Measurements 
(feet msl) (feet) 

Well 
July 7, 1997 July 25, 1997 

Identifier Vertical 
Direction Vertical Direction of 

July 9, 1997 July 25, 1997 
Gradient' 

of Gradient Groundwater 
Groundwater (ftjft) Flow 

(ftjftl 
Flow' 

OLD-39-12A 105.77 106.58 

OLD-39-13B 105.82 106.51 0.003 Downward 0.013 Downward 

OLD-39-14C 105.70 106.26 

OLD-39-03A 105.54 106.36 

OLD-39-07B 105.40 106.24 O.OOB Downward 0.014 Downward 

OLD-39-26C 105.45 106.02 

OLD-39-04A 104.16 105.13 

OLD-39-15B 104.17 105.06 0.004 Downward 0.015 Downward 

OLD-39-16C 104.05 104.74 

OLD-39-20A 104.B2 105.76 

OLD-39-21B 104.B7 105.71 0.006 Upward 0.010 Downward 

OLD-39-22C 104.96 105.52 

OLD-39-23A 105.35 106.12 

OLD-39-24B 105.33 106.09 0.006 Downward 0015 Downward 

OLD-39-25C 105.21 105.74 

OLD-39-17A 104.55 105.27 

OLD-39-1BB 10452 105.23 001 C Downward 0021 Downward 

OLD·39-19C 103.97 10452 

Average o DC7 0015 

, Calculated by dividing the difference in the water-level elevation between the Shallow and deep monitOring wells by the 
difference in the vertical distance between center pomt of screened Interval of each well 
, Direction of groundwater flow as determined by difference m head potential 

Notes: msl = mean sea level. 
ftjft = feet per foot. 
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X _.115 G.lVR. (' 1'1.) • Pfoal. ca.n; Secu .. [ MeogI'II al Waler {1"M ± . ~.' Fl _ U a.vR. (II n.) iO TO\&l Gal PurvM C4t'C,.le C4IIar lmad 

__ G.lVft Lin.) caw 

Putgngf$empDng Eqyjpm.,S UItCI : 

P~ Olla 

T_p_ure. O-v. C 
pM, una 
$peCllc Conauer-,. 

PefCUic Pump 
s.._Pump 
a.... 
pvcrs.rcon T...oing 
T~Tubn; 
AIttft 
H..c! '"'-"II 
~~ 

PrwaIV" F"II., 

w..~" 

0 d 
'-1..::5 

:., ~rll 
I 0 

Iv r ~anile.eA' .• 15 e.~ C.) <-S :; 
~lCaI>an • Reo..=-. oJ. ,.,., 

O~ Orrgen. ppm 

Analyl cal P .,.,... • ., ., • F" .. .., 
,,;ae_ 

VOA 
SVOA 
PeG/PCB 

ln9rg."cs ~ 
E,zplaeNe. 
Tp,..j 
TOC 

Nftral. 

NoI": 

MC.. 
« 
40C 
~, 

"C 
MSO 

J • 
MSO 
M'so' .. 

G.lI.O EI'.5 
'2.( . 5 
~~ ,~ 
l~...,) 
iQcj Ii 

~X\(I ~\ 
rJ' 

aa.o ";. ("I 

1.3.C'· 

Ctcon'wnjn.lion Flyjd. UHd : 

( ., AI TI\Il Apply m ~) 
__ loIeIh&I'C/ CI 00%) 

25% l..IetnanaV75". ASO'''' Type 1/ .al., 
I Oeiar'iZed Wuer 
__ L.qw- Sa/vbaQ 
__ Maar. 

__ HNO"o.!. WalerSo/ulion 
__ Pol&llle Waler 
~ 

~Ie a_,..,aDaI'S; 
T urtICI Our 

~CaIO .. d Odor 

G.l/. 0 9.:, G.l/, 0 10 
~3, ( '2. 3, (. 

Golf. 

~. '~ ~~ 11 ~ I I 
I ~ r / t (' I ~ L 

Ie, Ie ,~ 1: ( I~' , ~ 

---' ---' --- ------' ---' --- ------' ---' ---'--
---' ---' ---'-----' ---' ---'-----' ---' ---'----- ----, ---'----- ---' ---'--



Project: 8RAC NTC I Site: S.A. 39 Boring Ie: OLO-39-02 

Clent: SOUTHDIVNAVF ACENGCOM Job No.: 8519.10 

Contractor: GPI Date started: 03/19/96 Ccnpltd: 03/19/96 

Method: HSA CIIS~g Size: 10 in. 00 Screen Int.: 10 1t. Protection leYSI: 0 

GrolJld EISY.: Type of OVN.: Porta FID II Total depth: 16Ft. Dpth to i It Ft. 

Logged by: WOO Materlat PV C -
c 

~ 0 >- u .,; 
.<::: Sample 10 0 iii 10- a.~ If> - . 0. > o. E Soil/Rock Description 0..0 10 
0.- (Depth) (/) 0 If> 0. o E 13 Blows/8-in. QJi.J.. -00. and comments D (Type) u ru~ .<::: >-

0 Ci. QJ - If> a:: QJ ::J (/) 
(/) I 

39800201- Limerock/gray gravelly lill 

O,MS/MSO 
0-1' 

CLP 

0 
SP 

Posthole 
Fine SAND. oll-white, loose, dry, subrounded, trace 
brown silt as mottling, silty layer at 8-8.5' 

r.:- 0 2,4,6,8 

5- ,- 0 6,7 ,9,12 

70% 

39B00202 ~ 0 9,6,5,6 

8-10' 

CLP 70% 
/ / // SM Silty SAND. dark brown. coneslve 

/ / 

10- 1- 0 
// // 

9.B.7,11 
Fine SAND, oii-white SP 

~ 100% 
/ / // 

~ 

I 
Silty SAND. brown SM 

V / 
/ / 

l ,~ 0 V // / 4.5.5,1EJ 

! I 
/ / 

V // / 
/ / 

1 100% V // / 
/ / 

V // / 

,~ 0 
/ / 

5.12.25.38 v // / 
/ / v // / 

15- 100% ///<, 

/ / 
1/ // / 

80rlnQ terminated at 16 leet b(lS 

20-

PAGE 1 of OLD3902 AS8 ENVIRONMENTAL SERVICES INC, 



,--'-,-
% 1 55 EAGU 0-.;' ~ 0. -011 10068 

_ CJoo""L£STON. S. Co Z-.' 1 ~8 

·-,--WELL.. CONSTRUCTION DETAILS 

'._~ .. WELL'HUMBER·;~L·C -~'-D~ 
--". DAn: OF-'-NSTALLATIOri 5// Y /9; -. 

--', Y-.- ~-----.....- / r· 

3 

-@ 
-fil\ ' v. 

CCMHENTS ~ INST AlLA TiOO: 

2. Depth LD nrst ~lIng _--.1.'..;.-_..L.'-',.;.;'{::;';-~=-____ _ 

Coupli~ Intel"Vlll Depths _ .... r--:,--.;' ,"-: _____ _ 

/ 
3. Totel Lencjlth of 51n Pipe ---I;:;b __ 

~. Type or 51enk. Pipe S:. t. I.<:t l} {~ c..j:, P if L.. 

I I 
5. Length ofSa-een ,0 

6. Type or Screen O· C:O S'af S(.r~~r, 

, ! I 
7. length of Sump .-....1-__ 

, , 
.. 

I _ ..... 

! ' I 9 _ D8l'th To 8ot1.om or Screen ......... i __ - _ 

10. Type or Sc:rnn Filter- ,':z /J;' ~, I, .:J' _ ::,.. .... I 

., /1 
,'Z 

- l: ... / 
IlJlnUly U,ed <:;-:,-' I:' Size _....c:;.~ U/r~ ___ _ 

-, , 
11. Depth To To;J or Filte,. _, __ 

12. Type or Snl ___ ... h,.;;·~' r_-...,;,'L:..,:' '~-_' ~_:"':'-'::"-_______ _ 

c'", ij IlJInUly Used _--:' '-':;;.....;I~,~~ ________ _ 

" >~ 
1:5. Depth To To;J of SuI d t. 

1~. T~O(~l __ n~(_,_-_~,_',,_,_-J~ ____________ _ 

{i , . 
Grout. MIxtJ.rw -'"-';;;.....)_,~--.;. __________ _ 

Method of PI.cemenl __ :J_Q_,;...·..;./"" ________ _ 



(iROUNOWATER SAMPLE .1ELD DATA 

• it 
Q 

~ 
CD 
> 
CD 

..J ... 
CD 
ii 
~ 

c o = • c 
CI 

E 
:l 

~ 
Q 

C 
CD 

8. 
"5 
r:r 
w 

Project: NT c.... DR. L.. A rJ 1) a 
Project Number: 0 B 5 '1s' 10 
Sample Location 10: D L..O - £1 - 0 'L 
Time: Start: ,L.. I B End:) Y L S 

Well O.pII'I 

W •• t.lat.nat 
Lpvc 
_ss 

L,a Cl»'Ft (2 in.) 
~ of Water ColulM X __ .55 Cl»'F\. (' n.) • 

. U!:L pt __ 1.5 Cl»'F\. (IS in.) 
__ _ Cl»'I't Lin.) 

V IfLIMdFOt) 

""~n; SMlpIin; 
.:; :L Pencab: PIImll 

Su~Pllmp 
8&ier 
PVClSOfaIn Tubin; 
TIIIIo~ Tubno 
AriII 
Hand "'-"II 
~RIw 

Prw.aIV &c Fil .. 

J TOIIdW .. = TOIl d Protect" 
CuinG 

WelIl.DcMd?: 
.2LVM 

No 

Point of Interest~5::..· .:...A.:....:::3~~ ..... _____ _ 
Date: t.-\, '2.... 19 b 

Signature of Sampler. JvJ L ~. QQg.&~ 

W., RiMr SIIck·up ~ Fl. 
~rvm graurd) 

W.' OiL ~ 2 ir'd'I 
_'ir'd'I 
_airel! 

W •• "MllnPf 
"""- e.-;Secu .. 
COI'C"" C4IIar lmad 

prv-.NA. Fl 
Cu~W.H 0iII_ 

Prvtec1ive .!:l.1- Fl 
Cun; 

Wuer L.-t equip. UMCS: 
2£. Bec:t. Cone!. ,,",De 
__ Floal ActIVatecl 

F'rwu. T ral'llCUC" 

No 

oaw ____ _ 

Dtsons."".SIpn flYid. UMS! : 

( -' N ThaI Apply al L.ocaIion) 
_101«,.,.." (IIXM'o) 
_25% l.&e1l'\al'laV75% ASnA Typ. 1/ w" .. 
_ 0ei0IVecI Waler 

_ LquinaK SohniOII 
_MeuN 
_ MNO ,to.I. Wal.r SolutJOll 
_ Po\aDIe Wa .. , 

_NoN 

$ample OburvabOrw.; 
F"~ Oata CoIIeaed In4nI _ T"",cI ~CI .. r _ ClOJ"Y :x:: In C-".. _ COlor.<! OOor 

P~ Oala ~ \]) GtJ..~ \' S G&.O '"l, C' Gal. ~ <., "'S Gal. ~ 3 GAl. 

• c 
~ 
CI-
.:j 
:l }I 

~! 
c: .. 
c & 

T _0_,". OMII. C 
PI"1. Ut'IIIS 

SlIecd ic COr4uC!lW"f 

~"'I' • 21 c.,. C 1 
OzlClaDOn • ReG.iCl1Cln. oJ· _ 

Oi&lclwd ~n. lIP'" 

VOA 
SVOA 
P"",PCB 

lnOt9anc. 
UI)IOeN., 
TI"I-4 

o 11 TOC 

;~ 
~(Ju 
Ill' 

1010. 
40C 
40C 
MIlO, 

"'C 
MSO 

I • 
MSO 
M'so' , . 

!l~, 

~ "i Nftraz. 
__ ClIO "!. 

1 ~I": ----------------------------
U c: 

CD • - ... Q.-
E • U) 

.~ ~ r: 
:.l 

~I .+---'h 

'>X'10 •. -1 
)?c 
) is. 0 

"I X I): 

~ .3. t: 

'"\ .... "'t; 
:l "2. II 
'"'I'bl 

'2..3 c) '23.0 

:4E 
~ p. ('I 

'1" ,t 
' I, ?"L. • Q p 

s.n-o .. 80rtle 10 • 

---,---,-----,-----,----,-----,------,---,-----,------,----,----,---'----'--- -------,---,--- ------'---'---'------,---,----,--

I 



Project: BRAC NTC 

I Site: S.A. 39 Boring ID: OLD-39-03 

Clent: SOUTHDIVNAVF ACENGCOM Job No.: 8519.10 

Contractor: GPI Date started: 03/20/96 Conpltd: 03/20/96 

Method: HSA Casing Size: 10 in. 00 Screen Int.: 10 H. Protection lavel: 0 

GroWld Elav.: Type 01 OVM.: Porta FlO II TotBI depth: 16Ft. Dpth to i 11 Ft. 

Logged by: WOO MBterlBt PVC 

c 
>- ~ .,; 0 l) 

.J:; Sample ID 0 iii ro- oni II) 

~ . 0- > O-E Soil/Rock Description 0.0 ro 
O-~ (Depth) (fJ 0 II) 0- o E 13 Blows/6-in. OJLL -00- and comments Cl (Type) 

l) 
ro~ .J:; >-

0 is. OJ OJ 
~ II) 

(fJ cr: :r ~ (fJ 

39B00301 Limerock 
0-1' 

CLP 
SP Fine SAND, tan, loose, damp, subrounded quartz sand 

0 Posthole 

rc 0 1,2,2,3 

5-
// / SM Fine SAND and silty fine SAND, brown to of I-white, ,/ / / 

wet at 11 H. // / 

~ 
0 ,/ / / 2.4.4,3 

/ / 
,/ // / 

/ / 
,/ // / 

/ / 
/ // / 

39800302 rr: 0 / / 4,5,5,7 / ,// / 

39S003?2D // / 

8-10 90% 
,/ ,/ / 

/ / 
CLP ,/ // / 

/ / 

10-

~ 
0 

/ /,/ / 
3,-4.8,15 

I 
/ / 

,/ // / 
,/ / 

] 
/ // / ~ 
,/ ,/ 

V ,/,/ / 
,/ / ,- 0 V ,// / :'.d, \4,20 

I ,/ / 

I V ,/,/ / 
,/ / 

-< 70% ~ ,/,/ / I Silty SAND, brown 

15~ 
/ / 

V ,/,/ / 

~ 
0 ,/ ,/ 

!~ . .:.':' ,24.29 V / / 
/ // 

V // / 
/ / 

V // / 
// // 

Boring terminated at 15 leet bgs 

\-20 

PAGE 1 of OLD3903 



CEPARTMEN"t OF THE NAVY 

Z, 55 UGU: !)It.. ~, a. -all '006. 

CH."L.£STOf'c. So Co %S4' 1 <106. 

CCl1MENTS 00 INST AltA noo: 

__ , r •. ' , 

-.--':- -"- -,." 

WEll CONSTR'UCTION DETAILS 

WELL NUMBER" (lW~,~q -Q 3,;"':'.,,:,,:::",,', p' , '.," 
.,,>~T :.: ·~-,~!.:~.::~:_ft~ .1.~~:;'~ ... : !-;.~~:-·_·.~~:::r}t··· "~.;'~: > ,., ~:"'~~"I." .... 'r~~ :, .. ;>-> ... __ ~_ • .-; .• : :" ._'~': 

" DATE OF-INSTAUATION 3/~, {( ',-- " p'. 

1"-'~~;l ~':-Casi~-~ ~"_" .... Fj~( v~5~t..~ __ _ 
-..;, . ,- , .... _<- -' ,'- _.-.,,---. - -

2. n.~th to first. ~lfng "t. I, 'p.L~ 
I I (; I 

~Iing Inlenal Depths _~Q-.J-r ...:...:;;,1::' ____ _ 

/' 
3. Total Length of Blank Pipe --:;:b __ _ 

~. Type orSlank Pipe sJ....).v(t- Yo PVC 

I 
5. lenqth of Screen , 0 

6. Type of Screen 0.010 SloT S<..re.U), 

! It 7. Lenqth of Sump ....w.!2 __ 
I 

e. Tot.atOe1)th of Sarin; It, S Hole Diameter 

9. Oe;Jth i 0 Sotiom 0( Screen It.' 
10. Type of SCN8n Filter 8c I..-:J.o ), I, ........ 50 r'\rl 

I 
I 

8" 

Size ~ / :.. U/C'" ..... __ _ 

11. ~thToT~c(Filter ~' 3-(" ¥65 S<'tl).i 

12. Type cfS..' Bv,foflJk 
50 i~ Q.anUly ~ed _..;..._...;.,-. _______ _ 

1 . 
1:3. Oe~th To Top of Snl J. 0:: I 

1~. T~or~l~A~Q~~~~~(o~~~J~------------­
Gr-aut. MIxtJ.r. 6 .uri 0" I f (. 
Method or PI.cemenl-.;R.~o~v:;.:~ ______ _ 

- . 
--=-" 



(iKOUNOWATER SAMPLE nUD DATA 

• ;; 
C .. 
~ • :.-• ....I 

Project NT CDR L A Nt) D 
Project Number: ofb5\0\1 ro 
Sample Location 10: Q L D - .:,9 -0 :5 
lime: Start: '6 '2. 2- End: -=-.1 "2....::..;1:...:':.-__ 

Well Oeplll ,,, I Cl Ft LMeuurecl ~ TOIl fII W" 
_HicDncaJ _ TOIl fII PnnKlNe 

c:.uinO 

OepClllO Wm. ~ Fl. We. Malenat WeIIltIc:UCI?: x PVC AYft 
_SS _No 

Point of Intarest"--=.s;;;::.:..A.L3=-P'l~ _____ _ 

Date: t..I - ::, '5 ~ 

Signature of Sampler: rtnJ ~ D. &(k.e-__ 

Wei AiMr SIIck.up ;::. M Flo PtVleCII¥e ~ Ft 
(!ram graurd) Cu~We8Dd1_ 

PtV1ec:1ive ~ Ft 
C.u1'lO 

Wei Oia. ~ 2 ircn Wafer L~ Equip. uuo: 
• incrI ~eecl. Condo PtVIIe 
I inCft _Roal AcIIVarecl 

-- --- _F'ftu. Tra_. 

... 
I. 2 L\ Cl.iVVol 

CI 
£'1. G.aV1I't. (2 in.) • [ 

Welll"l...,my: Y .. No 
~ MeogtII Df Water Cok/IM X _15 G.aVFt ( • .,.) 

. ~Ft _ 1 .5 G.aV1I't. (I in.) 
__ G.aV1'I. L.in.) 

PuaI!no"'moQna Emu"",." U," : c 
~ • c 
co 
E 
:l 

~ 
C 

C 
co 
[ 

"3 
r:r 

u.I 

PeNUllic Pump 
s..~Pump 
Bdet 
PVClSOIicon T..o;"g 
T~Tulll'lO 
AirtII 

H..cI"­
~RIer 

"'-aIV &C F"tI. 

sLpprn Wei I.4chIrll AmD_ArVOC 
.! 

• c 

• C 
• ... 
~ • c: 
< 
"1:1- .n Ii lVl', 

t.: 

~ VOl. 

P""" Oca 

T_oerwUtll. 0...,. C 
1''1 ..... 0 

SoOlClfc Co"""~ 
tz • II I , ') 
OwlQ&llOn, Rea.o=-. oJ. ",., 

O_~n.ppm 

co C SVOA 
-3 i P""PCB 

~! b:.... c:. c: Oi T,""" 
!: 11 TOC 

~_""""""' __ G&J. ~ 

(.5 I 

e. Of 

Mo.. 
.ac 
.aC 
MIlO, 
C"C 
MSO 

I • 
MSO 
M'so' 

I • 
u "i Nftrll. 
__ G

g 
"! 
i' NoI": -----------------

Co) c: 
• • - .... Q.-
E .. 

CI) 

..... c..n;s-u .. V 

5 T CIUII Gil PwQed 
Co~. CollI/' InIaCl L 
caw 

-, 
~ a.a.o 

'2"3, D 

'L8if \ 

Preon'wnil.11on fluid. U"" : 

( " AI ThaI Apply aI L.ocaIiOtI) 
_ t.lel1lal'C1 '100%) 

25,r.-t.letnanoll75". ASTM Type II wal. 
X Deiorizecl WII .. 
_l.JQ1Iinoz SOIvIIon _Ma.,.. 
_ MHO,tO.I. Water SoIuliol'l 
_ JIoI&IIIe Water 
_NaN 

Sample OIlMIYaliors: 
_ Turbc:t _Clear _CIOuOj' 

COIo..a _OOor 

~ G&J. ~ _:±"'--_ G&J. ~ -->0.5",-' _ GAl. 

c. 3. (\ 

'l.l. j 
,.f! 

Sample 8C11t1e 10. 

----,-----,-----,--------,-----,-----,------,-----,-----,------,-----,-----,------,-----,-----,------,-----,-----,-------,-----,-----,-------,-----,-----,--

., 



(aROVNDWAlER SAMPJ.E'.lELD DATA 

• it c .. 
~ • > • ...I .. • ii 
~ 

c g 
• c 
o 
E 
:::I 
U 
o 
C 

C • 
&. 
3 
a­

u.! 

Wei Oepcll Lb Fl 

OepllllO W~" __ Fl 

/6. t!"tj 

~ 01 Water Col.lmll X 
. ..::l....-R. 

Ueuu..cl 

XMiacne.aJ 

Wei Mat.PI&!: 
Lpvc 
_55 

~.'I ~P!. (2 fl.) 
_.85 ~P!. (' ".) 
_ ,.J G»'P!. (I fl.) 
__ ~P!. Lin.) 

P.~Pump 

S.;~:.e Pump 
e.u.r 
PVClSorcoIl TUbOn; 
T oIIol'l'Siic:oll T ubl"lQ 
~ 

~"-'p 
r..w. F;Ut 

"'-aI'Vac 1'", .... 

. 

Sisnatvnt of Sampler. ________ _ 

_Too III W .. Wei RUr SIIdI.up __ Fl. Pll:lIaCI!W_ F\. 
_TOO III PII:ItloCl'" (I",m~",) Cu ngtWe n 0t!I etWI'C8 

c:.um; 

W"~: 
~Y" 

No 

"2 
[ ;to 

Pll:lt..:lI'I. __ F\. 

Cun; 

Wei 0 .... ~ 2 irC'I WaJerl.~ E=uip. UMC: 

~Y\lCII 

Total GAl ""'?d 

, ir'ctI .:".!L Secti. CorIO. ""' lie 
I ir'ctI _ ,",Oal Ac:IIvatecl 

-- --- P!wa. T ~-...c" 

W" "'~my: Yn No 
2'.... ~~5ecu,.. 

Cone,.. •• Collar lI\"~cr )(.. 
oa- :!:to: 

Qrml!am'"!1on fluid. uHCI : 

( ", .... ThaI Apply C L..ocaIioIt) 
__ I.A .. 1\arOI (,00"'-) 
_ 25'110 Ue17\al'lOV75'11o ASOI.I Typ. II .ater 

Oe;ol"l%ecI WIIM" 

_~SoIu~ _aN = HNO.;o.l. Wat.r SoIutiotl 
_ Poo\a.Die Wa.er 

NcIrw 

~ Miw --;-z.lP/1/'-

Pi-v:;;# 

~~:>'" .f2..-~ 
~. 0"''''&1>0'-'; 

AtI'eI ..... Ar VOC Wel~" 1'".-IeI Ca2 CDAec:..:I Ir>4ne T...."d -6. Clear _C"DJoy 
.!! • C 
• iii 
>-
~ 
C 
< 
~ .. 
!;; 

• c 
~' 

'=I 
:::l 11 

i'! 
c:: .. 
c ~ 

Pu,.,. Cala 

T_o~ure. COOQ. C 
pl"l. III"IIa 

5pocl c eo",,,C!>VrY 
(umP"lOlIcm, " 25 c.;. C) 
OI~II • ~ClJOn. oJ • .... 

Ana ~ icaI P &rame 'M" ", • I'" .UI 
..... '9<1 

VOA 
SVOA 
PeG/PCB 

~."c. 

E.x~ .. 
T",", 

o 11 TOC 
~ 'i Nftral. 

" I Jd '7:1, et. 
"2.,7 

t~~" 
r5. 7 

"'0. 
60C 
60C 

'"'''C, .·C 
'"'SO I • 

'"'SO 
'"'~. 

I • 

C>A!." 

--·0 ., i No,n: -~-----~----------
(.) ~ Cc v:..1i .;, ) j>"" £--Ie fCi I 1-• • - .... Q.-
E • CJ) 

C- G.IL" 
2z; 
~:T-7 . J.. 

4, .. 7 ... 7 

U ..+L5 I 

~~C-__ C6i0," _Odor 

/O G.&J. " /rJ.. G.&J. " 1C G£!, 

1..2 2-4 ?..t.J 
-r-' ~5· ~t7i (.I~ 

oCI =;7 'i: ~.2 

2, ?ru 2. I' ~ .~ 

----,-----,----,--------,-----,----,--------,-----,----,----
----,-----,----,--------,-----,-----,---------,-----,-----,--------,-----,----,--------,-----,----,---- .. 

,4v,4t.... y z..&.L7 ~,z /]p;4 '5?..c..12 

1;. t.J:> -ft' -D 5 



Project Num 

Sample Location ID . ...::::..:::":"'OI-,.;;...-L.....j...;~;"":O=-=~-;::r--

• ;; 
c 

~ • > • ...,j 

"­
II 
ii 
~ 

c: 
~ .. 
C 
II 

E 
~ 

g 
c -c: • 
8. 
"5 
r:1' 

UJ 

~ .. 
C 

• 

'Time: Start: \ 0 00 

o.pllllO Wm. I~.'i L Fl 

V ru..d For) 

""'Win; S_pIirIg 
b :>L 

Pu..- 011& 

T...,O~ur •. 0 .... C 
pl"(. ""lIS 

~aLl&ler\al: 

...l:=..pvc 
SS 

PeIlC.&l:lc Pump 
s..~.Pump 

w.. 
PVC·s.rcoll Tubing 
T.no~Tubno 
A.ittf! 

~""""P 
r..int~ 

,.,....,.&C " .... 

Sp.cfic Co~C!""Y 

(.""elie..". <:' d ~ e.) Ni"v 
OIC£1>OII • ~=..o""' . ...;. ",. 
O~ Cl')"9It1l. Hoa 

~ 

~ tV[J ~o. 
.: j ~ 40C 
~ 11 PI'IIIPCB 40C 
go ~ Inof';&I'CI ""N:) , 

c: :; I • 

£11 ... sa 

... :t:::.;roo !II W" 
__ Too !II ~8CI'" 

cu.ng 

c: ~~E.rplo&N" ~.~ 

u N "";SO: 
~ t I": ---------------
<.J c:: 
II -- " Q.-
E .. 
CI) 

. Sigr.ature of Sampler: ________ _ 

W., OiL ~ 2 it'cft 
• n:I\ 
, It"C'I 

W_llet L_I Ecuip. uwc: 
~ 5ed. Cond. ~toe 

I'\c II AarialltCl 
PrK&. T tanICUCIt 

0u0ll11!Tl ''''ion Flyic:1' Utf!d : 

( -' AI. 11'1&1 Apply m LxaJiot,) 
__ I.IMI\IJ'IOI (100%) 

No 

__ 25'!ro I.\e11\&l\OV75". AS':'J,I Type II •• : ... 
~ o.;orizltCl WII .. 
__ LClw- SoIu~ ___ &I'W 

__ MNO 7'0.1. Waler SoIutioft 
""~W.I.r 
None 

---' ---' ---'-----' ---' ---' -----' ---' ---'-----'---' ---'-----' ---' ---'-----' ---' ---'-----' ---' ---' -----' ---' ---'--



ProJact: 8RAC NTC 

1 Slta: S.A. 39 Boring IIJ: OLD-39-04 

Clant: SOUTHDIVNAVF ACENGCOM Job No.: 8519.10 

CClltractor: G PI Data startad: 03/20/96 Conpltd: 03/20/96 

Method: HSA CI!IS~g Size: 10 In. 00 Screen Int.: 10 H. Protection level: 0 

Grollld Elev.: Type of OVN.: Porta FID II Total depth: 16Ft. Dpth to i 9 Ft. 

Logged by: WOO Materlat PVC . 
c 

~ 0 ~ 
t) on 

.s:: Sample 10 0 Ill- 0.15 ., 
0. OJ 0. E Soli/Rock Description III ~ . > 0.0 

0.- (Depth) U'l 0 
., 0. o E 13 Blows/6-in. OJll.. "0 0. and comments 

Cl (Type) 
t) Ill~ .s::>-

0 C. OJ - ., a:: OJ ::::; U'l U'l :r: 

39800401 Asp h a It/I im e roc k 
0-1' 
CLP // <" SM Fine SAND with silt. brown v / 

0 
// // 

Posthole v/ // 
V // / 

/ / 
V // / 

/ / 
V // / 

r.:- 0 
/ / 

2.2.2.2 
Fine SAND. yellow. subrounded. some black grains SP 

5-

t1: 
0 2.2.2.2 

Fine SAND and silty line SAND. brown. wet at 9 leet. // // SM 

increased silt with depth v/ // 
39B00402 ,- 0 / // / 2.2.2.2 

8-10' 
/ / 

/ // " 
CLP / / 

90% / // / ~ 
/ / 

/ // / 

10- ,~ 0 / / 2.3.8.10 
/ // " 
/ / 

V // " 
80% // / v /" 

/ / 

,~ 0 
V // " 

7.9.12.13 // // 

I 
v / 

/ / 
V / / 80% / // 
V // / 

/ / 

,~ 0 v // " 5.6.11.13 
/ / 

V // " 
15- 90% 

/ / 
V // " 

/ / 
v // / 

BarlnO terminated at 16 leet bos 

20-

PAGE 1 of OLD3904 ASS ENVLRONMENT AL SERVICES INC. 



.''; ,',\ CEPA~TMENT OF THE NAVY 

. . ~"!" • N .. VAL ""C1LmU EfOG,I"CEItING COM ...... O 

Z, 55 UGI,,£ 0''- ... C..all ,006. 

Qo4""L£STCN. 5. c:. Z .. , '-0068 

@-~1 

(V-

>. ------

CCl'1M£NTS ~ INST AlLA n~: 

. WELL CONSTRUCTION DETAILS 

WELL HUMBER Ci...tJ -~~-oL{ .. 
. ~ , I 

DATE OF INSTAll.ATJON 3 I~/~:: 
.. 

.. ". Height.. o(Ceing !IbM ~ _·-",E~( v:;..;s;..;.h~ __ _ 
~ ',; ~ .... 

2. Depth t.D Orst ~lfng t,' Ai- :) 

b ', fb 1 . ~ling 1n~1 Depths ___ J... • ..:..::;;. ____ _ 

(, ' 3. Total Length of Slant Pipe ____ _ 

04. Type o(SllIniI:. Pipe Sc.."..J.v(~ '"i 0 PVC 

5. Len¢h ofSa-een 10 I 

6. Type of Screen 0.010 SIo+ S<.n.U\ 

7. length 0( Sump ,II 

I <7" 
e. TotaJ.Oet)t.h of" 50MnQ , b I S Hole ~iameter .--:..0;..-..._ 

9. O~t.h To 80ttam 0( Screen I t, I 

',0. Type of Scraen Filler fJc/"O 5,/, ~ ~'"'(1 
I 

i .. I.~ ~ ,t.' ~ / 
QJantjlyUsed I':' " 'j. Size·,.o/~_. U/c'-__ _ 

11. ~t.h To T~ of Filler ~ I 3 .. (, I 3/t5 S",,-().J 

12. Type 0(s..1 Bv,forllh 
I "' I Q.lanUly Used _..;.!'..;;.7.;;..-...;.! I..;,.·.: ________ _ 

1/ I 
13. Depth To To;J of Seal d. 1 .. '"'-

1~. Type of Groul---'o.A .... o.;...r -+I~CV1~J=--_____ _ 
6rout. MIJrl.1re 6~doJ11 fc.. 

Method o( Placement ---:.Pc_o-:.::,v..:.." ______ _ 

.. 
~ 



.. 
C 
~ 

• ii 
C ... 
~ • :. • ~ 
~ • .. 
~ 

c 
.2 .. 
C • E 
:::::I 

~ 
C 

C • [ 
'3 
r:r 

UJ 

.-.=j 
:::::I 11 
r:r~ · .... a:JI 
c: 5 
o 11 

~ 'i 

~l (.) c: 

• -- "-Co-
E • ~ 

(iROUNDW ATER SAMPLE .1ELD DATA 

Project t>JT c... OR L- AND 0 
ProjectNumber. oB51Q .\0 

Point of Intarest~...:5::.· ,;..A.:-:::3:::..'l..L-_____ _ 
Data: 1-\-31"1(; 

Sample Location 10: OL D - =2 d\ - D L\ 
lime: Start: \?> aD End:' ~ 5 '+ Signature of Sampler._w~..:::'b::;....:;b~ ___ _ 

Well Oepm I t.t ," j Ft ~Ueuu," .,bTOIIdW" We. RiMr SIick.~ r-M Flo Prv-. tvA 1'\. 
_MicIIftUl _ TOIl d PrDIKlift ~l'Dm~",) CUnQ'We. [)I!I-"C8 

Cuit'9 
PI'DIKWe ~Fl 
CuI'lQ 

OepltllO W 1I ... '1--.t:t l Ft Wei Oia. ~ 2 incn WealoAaleft&l: Well l.Dc:Ud?: WIJ..,. L.~ Equip. Uwa: 
~PVC .:i::::.y" _. ifocft ~ Sec. Cond. PI'OIIe 
_SS No _liI"ctI _ 1'10.111 AcIIVated 

- --- _Pm&. T~'*">C .. 

J '1 G»'1't. (2 n.) \. r 2-

[ 
ClAVVol W •• "'evnry: ...i" No 

~ of War.,. ColulM X _85 G»'1't. (. 1'1.) . PI'OIL CUoft; s.eu .. 
. '~Ft _ '.5 G»'R. (II n.) 1.4.5 TOIAIG"~ Co/'C,.re Collar tmad r. 

__ G»'PI. L.in.) 0Irw 

PlJrsz'nolS4mpOnq Eqvpm.,s Uftd : Qtcpntl!!! ill "po fly Id. UHd : 

(.f K L1Md Fat) 

Pv3'"9 SLP'i"II 

An-OIInI Ar VOC 

PurQe 0&1& 

T _II_ute. Oev. C 
pt-4. u'''18 
511_11: Corocucnwy 

P.~Pv"'1I 

s..-.""mp 
S&je( 

F'VClSofcIall T IIOing 
Teno~ TUDrIQ 
A.ttIr 

Hand P\II'ncI 
......". Rtet 
Pr-..tVac F", ... 

1 'I ."i"., 
OK~II • Reo.aaI. oJ· .... 

OiuoNed Or,gen. ppm 

Ana~caI p.,..".. .... ,;'. F" .. ", "".....,COII 
F;a_ Uecroa 

VOA ~o.. 

SVOA .ac 
PISIIF'CB ..:lC 

inOt"9 ancs ~"'IlJ 
c..pIOeN .. 4"C 
Ti'!-1 MSO 

I . 
TOC MSO 

Nftrall ~'so' 
I . 

Nor": 

G.t..L 

( ,;' AI TI'Ia! Apply II I,.oc.abon) 
_ .... hatICIl ('00%) 

25% ..... 1NMV75". AS':'J./ Type II war., :z 0ei0r-a1lCl Wu.,. 
_ L.iQw- 501uDOn 

_MenN 
_ MNO,tD.I. Warer SoIutioll 
_ Po1&IIIe Warer 
_None 

~"O_"'abOf"&: 
F"elCl Oua Cdl.aed _...... _ TUl'tlCI Clear 

..A. 11'1 c-_ COIorwd Odor 

~ 0 '. t: 
0 G&.~ .~ , -.J G&J. qJ Y. C' l-I. r:' 

G&J. qJ ) Gil . ... 
'r- (, -(S.5 -:.5 ~ ~ OS .(, ~~ 

~. t~' ~, ~Q 5 S ~ ~ 62-
~t'S ~Q "I (l " "L 
L--4 "-' .f' .... L.J. !:l YJ. L L~v L-

VOIU_ 5.&n'cI1e 80m. r 0. 
~ 

-----,-----,-----,---
--' ---' ----- -----' --- ' ----- -----,-----,-----,-----,-----,----- -----,-----,----- -----,----,----- ------,-----,----- ---



I Project: BRAC NTC 

Clent: SOUTHDIVNAVF ACENGCOM 

Contractor: GPI 

Method: HSA 

Groll1d Elav.: 

Logged by: WOO 

c 
>- Gl 

0 l.) 

:5 . Sample lD 0 iii ro-o. > 0. 6 
0.- (Depth) <fJ 0 '" 0. GlLL l.) " 0. 0 (Type) 0. Gl 

ro~ 

cr: Gl 
<fJ I 

39B00501 
0-1' 

CLP 

o 

r:- 0 

5-

,~ 0 

70% 

39800502 rr: 0 
8-10' 

CLP BO% 

lO- r.:- 0 

~ ,- 0 

I 

~ 90% 

r:- 0 

15-

20-

I Site: S.A. 39 

Date started: 03/20/96 

Casing Size: 10 In. 00 Screen Int.: 10 ft. 

Type of OVN.: Porta FID II Total depth: 16Ft. 

Materl8t PVC 

Sand/limerock 

Soil/Rock Description 
and comments 

Fine SAND with silt, mottled off-white and brown. 
loose, grades to off-white fine SAND at 2 feet, wet 
at 9.5 feet, yellow staining at 9.5-10.5 feet 

Dark brown silty SAND. sllQhtly coneslve 

BorlnQ terminated at 16 feet bQs 

l.) 

0,(5 
OLl 
(56 
.<::. >--::::; '" 

/ / / / 

V/ // 
V / / 

/ // 
V // / 

/ / 
V / / 

/ // 

V // / 
// / 

V / / 
// /,,, 

V / 

Boring Ill: OLo-39-05 

Job No.: 8519.10 

Conpltd: 03/20/96 

Protection leYSI: 0 

Dpth to ~ 9.5 Ft. 

on 
'" ro 
U Blows/6-in. 
(5 
<fJ 

SP 

Posthole 

2.4.7.11 

5.6.8.9 

8,8.7 ,8 

5,4,8.10 

S~ 
7.11.14.27 

14.12.17.21 

PAGE 1 of OLD3905 ASS ENVIRONMENTAL SERVICES. INC. 
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CEPARTMENT OF THE NAVY WELL CONSTRUCT) ON DET AI LS 

-..,;..-, .'-;;.;::'~:;.~==.= COM .... ~O;:c.";~.:.· wELL' HUMS'ER ,~,,("' L' Q': 3q·.)::.· , -: 
~. - .-.... • --. r-- -- Z, 55 EAGU Dt.:: ... Co eos '006. 

.. ..::..' --. .'. .. . ~ .. 
,- c:too .... USTON. 5. ~ 2~ 1 1~. 

-~ ... ---

CCl'1M£NTS ~ INST AU.A TIO'J: 

--.: '- • '." - " ...... ~' ~ c '. _.j ~;i - .... ~ •. . .' 

"--. DATE OF INSTALLATION - .~/:;'/t;·;: 
i 

., .-' ... -.. ~ -.-

~ 1~ Heighl or Ceinv IIbow ~ ---.E---.,:I v~S;..;.~~ __ _ 

_ ~.O'ptJ\ to nrst Coupling t. I 8L ~ 

Coupling Inllrwl Depths _6_
1 

,-I _, b ___ 
1 
____ _ 

// 
3. TOUlI Lenqth of Blank Pipe ~£ __ 

04. Type or Blar*. Pipe sJ...L<l.v{~ '10 pvc 
I 

5. Len;th of Screen , 0 

6. Type ofSc:reen 0.010 Slot St.-RU\ 

, It 
7. length of ~ ....,j_w...-_ 

, (J II 
e. Total.Depth of Borin; , b· S Hoi. Diemetar _0 __ _ 

9. Depth To Sot1.om 0( Screen ,(. , ~ 

10. Type or SCNen Fntar- flo ho s, /, ~ Sa '"'J 
• I 

c.: ..., - , I 
~ly Used . ~ ~' . ;-:. - / Size ... :.L-/ :: U/l" ..... __ _ 

, 1. Depth To Top of Filler ~ I 

12. Type ors..1 &donlh 
~nUly Used ___________ _ 

1 : 
1:5. Depth To Top of Sal d. : 
1~. Type ofGrwl--LB ..... Q .... c-H...:...:.;;;CV1~J ______ _ 

6nNt. Mbdsr. 8.vr\f 011, f ~ 
Method or Pl.c.mml-.-:.Pc_O......:.:;v..:,.r ______ _ 



_Hafli@mi)iMi£1j,"Qi!§!Y!I'IX)' 
~N DO POintoflnt8res.~L;.~...;S~L:3~L--_____ _ 

.. 
'E 

• it c 
'ii 
~ • > • ..I .. 
CD ;; 
~ 

c 
.2 
iii 
C 
CD 

E 
:l 

::: 
c 
'E 
CD 

[ 
'3 
r:r 
w 

!! .. 
C 

• 

~ 
~I 
:l 11 
g'! 

Project Number. Q'O ~ l~ , \ 0 Date:_,-\~·..:3~ic>..!..!d:::-o _______ _ 
Sample Location 10: D l- D - '?Pl- 05 
Time: Start Of?:, '2..'1 End: i DO 3 Signature of Sampler._::J;;;...;.M...:.;.F\,,~/r....-__ _ 

Well Oepll'l '4, bY ~. :::&. .... uurwcs LTOIIdW .. We. RiMr StIck."" Fr/'I Ft. PItI__ f'J A Ft. 
_HicDncaJ _ TOIl til PrcnKlNe (lltIm grout'd) CUnQ'WeU 0dI-"CI 

CUing 
PItII.c1ive NA F\. 
CuI'lQ 

OepclllO We., ~ . T- 2..F\. WelL4aJefl&t WeII~: We. Oia. 'Y-.., 2 incft WlJet~...-4 EQuip. UMG: 

':&PVC ~y" A inc/! ~ Bec. coneS. Praeo. 
_SS No I incft _ ~oe Al:!lYaled 

......... TralWCluC., -- ---
XI' GA'Ft C2 iI.) o~~ 3 GaNGI 

[ 
Wellrlegmy: y" No 

I-4eogIII 01 Walet CD~IM X _IS GA'Ft (A n.) I'PoL CaaIng SKu,.. .L 
. ~Ft. _ 1.5 GA'A. (I iI.) 5 TDgjGalP~ 

CoI'IC"" Collar lmacr ~ 
__ GA'I'\. Lin.) 0Iner 

purp"Q!$empDnq Eqyipm." Uad : DrconlllTli"'(pn f1ujd. UMC! : 

V rUuCl Forl 

Pu~r>g S&.,pIit!Q 

AtrO_ A~ VOC 

P~Oea 

'T ""I)~ur •. Oe;. C 
p~ . .",u 

PercaJlic Pump 
s..--.Pump 
Baiet 
PVC/SIlicon T vIIir>g 
T.~Tubl'lQ 
AittII 
H..cI "'-"II 
~Rw 

Pr...tVac F'tI", 

We. lobulI'! 

o-.!.. __ 

Speaf c CDnouCllVrf 
~M.I= • al I:le9o C I 
OzlCUllOn· Reca.a_. oJ.",., 

Oo&aOlveCl ~n. ppm 

VOA 
SVOA 
P""PCB 

InOt'9 at'ICS 

EzIllO&N •• 
T~ 

'TOC 

M~ 

.ac 

.aC 
~N:l, 
4"C 
~SO 

I • 
MSO 

GAl. o 3>. S- a..O 

"!.IS 

~. ~" "Lb':! 
~,) B 

I .- M 'nIaI App.,. e LJ)CaIion) 
__ .... lIatDIllOO~) 

I-.I.U 
..... I ::; 
'- I 

!f,<i:l3 
~ :r;c. 
:, '" . 1'1 

25'" 1.Ie1l\aftOV75". ASr'" Typ. II •• ter :x: Oeio.wzed Was", 
__ L.iQ ___ SDlIIIion 
__ Maare 

__ MNO,tD.I. Wal.r SoIutJOn 
__ Potallie Waler 

NoN 

s.tnple O. '" al>O,..; 
_ TuttJd Cur 
_ CDIO..cI Ooor 

GaJ. 0 t.j, .;-
G.&l. ~ 

C;:. 
=-' 

'-I. S -" ., " . 

-tP( ~ ~ r 
-;. (' 'i 
' I (' J. 

C£l. 

___ I ___ I ___ I __ 

____ I ____ I ___ , __ 
___ I ___ , ___ I __ 

----, ---' ___ I __ 

---'---' ---' --
---' ---' ___ I __ 
___ I ___ I ___ I __ _ 

c:: .II 
C ~ 
~ 11 
u 'i Nnra:. ~'sa' 

I • 

___ I ___ I ___ , __ 

.!!., No,": 
o ~ --------------------------(.) c: 
• • - ... ~-
E • en 



ProJact: BRAC NTC 

Clant: SOUTHDIVNAVFACENGCOM 

Contrllctor: ABB-ES 

Mathod: Hand Auger 

Grollld Elav.: 

Logged by: WOO 

c: 
>- QI 

0 U 
.c Sample lD 0 iii m-- . 0 > oE 
0- (Depth) <Il 0 '" 0 QlLL - U "00 
Cl (Type) m~ 

0. QI QI 
<Il 

cr: ::r: 

o 

o 

! 

5~ 0 
I 
I 

-

o 

1 

I 

j 

J 
o 

I Slta: S.A. 39 

Dllta stllrtad: 04/22/96 

ClISng Slza: 4 In. Scraan Int.: 5 ft. 

Typa 01 OVM.: Porta FID II Totlll dapth: 9Ft. 

Mlltarillt PVC 

Fine SAND, brown 

Soli/Rock Description 
and comments 

Boring terminated at 9 lee! bgs 

Bering Ill: OLO-39-06 

Job No.: 8519.10 

Conpltd: 04/22/96 

Protactlon laYBI: 0 

Dpth to i 6 Ft. 

Blows/6-in. 

SP 

NA 

PAGE 1 of OLD3906 ~ ENVIRONMENTAL SERVICES. INC. 
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• ;; 
Q 

G 

~ 
II 
> • ..J ... 
.! ... 
~ 

c: 
o 
III 

C .. 
E 
:l 

~ 
Q 

C 
II 

8. 
"5 
cr 

I.U 

.! 
III 
o 
• .. 

:.?: 
III 
c: 
< 

(iROUNDWATER SAMPLE .1ELD DATA 
Project tV T L OR, L f\ N i) 
Project Number: Q~ 5 lot , f 0 
Sample Location 10: L D ~ 301 -0 b 
Time: Start: 6') I ?> End: 

wen Oepm I<!>, 4 I.\- Fl. .:&. Measured 
_MCoI'lC&l 

Oep!lllo Wm", +.~I FI. WeD t.Aaleli&l: 

...1:::.. PVC 
SS 

(Tv'-' ) 
10 I C2 

~T~dW" 
_Top d ProlllClift 

Cuing 

Well L.ccUd'?: 
.-'&. Yn 

No 

.,&11 GaVF\. (2 in.) 
H"gh! of Wal ... Column X _ ,85 GaVF\. (4 in.) • 

, ~ FI. _ 1.5 GaVR. (5 in.) 
_ _ GaVI'I. Lin.) 

PurpngfStmpDng EguM"" Uad : 

(.I W UMd For) 

Pu '?.... Sampling 
b.. A P.nsIUic Pump 

s..~~F'I.Imp 
e.u.r 
PVC/Sorcon Tubing 
TeIIo~ubn; 
Aut!! 

H.-d ,.,."" 
~ Filler 
Pr-..IV &C Fi .... 

e"'ip ....... ,O 

Point of Intarest,;.,· ..::S~A~3.Lq..l-______ _ 

Date: L-t ~ "2. 36 b 

Signature of Sampler:_·]"_f'Il_rV _____ _ 

We. Riser SbcIt.up !..:5... Fl. P",-. Nit- Fl . 
~",m I7OUncI) CUf'IQ'Wen OcII_nce 

P",leclive ~ FI. 
Cuing 

Wei OiL ..1:::.. 2 incII W4Ier L_I Equip. u...a: 
411'C1'1 ~ Elect. Condo Pro~ 
e oneil _Flom Acavaled 

-- --- _Preu. Trarwcuc ... 

We. 1I're;my: _ l 1\ 
Prat. CMong s.cu,. , v ..., 

C4t1C,.le C4IIar lmac N A 0IIw ____ _ 

Yn 

tltcpo'nin,t!pn Flyid. UHd : 

( .- AI ThaI Apply m L.Dc.a1ion) 
__ Methanol (100"4) 

No 

__ 25%·MeIlWlOV75'Y. AST!.oI Type lI.,al., 
-.l:.... OeioriZed Wiler 
__ Lt:!uinox SOlution 
__ Hex.,.. 

__ MNO,IO.I. Waler Solution 
PoI&bIe Waler 
None 

SamQIe ObufYabOr&: 
AmD ...... ArYOC W •• MaUll! "..1cI Oatl C4II.aed n.w.. Turtle!!.. Clur _ CiOoJdy 

T""e>e<2lur •. O.g, C 

~"". "",.. 
Se>ecI c CDrocuCl--, 

I.Sa&.O 

G." c.t-
1. L1 ~, 

Alii Coma..- CoIo,.d Odor 

G&l. ~ -3. Q 

7-,(:* 
GAl. 

~ ".: (n Fl. 2 ~ C, 7 ?,QO Yb. I . ",'-I 
II 

~ 
O'rocancll. ~alOn . .;.",., 

O~o.yg.""JIIIIII 

AN /)'l eM "&raI"e'''' .- I F" .. 1d "'.--.-alen VOiu"" .' r SMII~ .. F;ae-.d ~tnoCI ~ C4AeC1ed 
C 
~ YOA "'e:.. ---'---' ___ I __ 

.:! SVOA 'OC 
:J 11 PI'CIIPCB 'OC 
C"~ ~at'lC' "'/IC), 
III ...J u~ •• .·C c: • 
c: .. T;>M "'SO 

I 

oS! 111 TOC "'SO 
u 'i Poi.rall ",'so' 
~ 1 

, 
Noles: "0 ,.k..r ID ; ,-' \ d ~. 5 0,,,1 tr (.) c:: 

ID • - .... Q.-

---'---' ---'--___ I ___ I ___ , __ 

___ I ___ I ___ , __ 
___ I ___ I ___ , __ 

___ I ___ I ___ , __ 

___ I ______ , __ 
___ I ______ , __ 

E 
III 
en 



_ SOJLBOlDNGLoG ." -. ' .. ~'. - --. -.: -:- '. 
. ". '. ~ . . 

Fein! 01 Ir.:e~es:; 

SOTing No.: Of.. () -:~ -c. 7 6 
C:ient: ~ . - - - '"-. - . .;. ..... ~~ c -
CO:otclc:lor: I eile s:an.ed: CO~;lle led: . If :::.. I I.::;, 

PI MeIer: 

I ic:al Depth: 'ire I 

I ---"Z Selow Grcu.,,::; 

11."ler.al; Pv c rc;e /. 01: 2 
f). , 1,3 i... -S 

c: 
"" E :::l t:: ;:( % t .... '-' ~ ;. c !:! 
"" "" U 

l.J 

~ ~ > 
E 1/1 8 ~ ~ t: 
"" ~ '::! :::I ., III U - 5~CWS'&·I"'. -'-' 

---
S-"'::' -

I I I I 
I I I I 
I 1'1 I 

- I I I I 

- I , "1 I 

- T I "1 / 

~ / C. - - , 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

I I I 
I I 

I I 
I 
I 
T , 
I , , , 
I , 
I 

I , 
I 

I 
I , , 
I 
j 
I 
I , 
I , 
I 

FRO?OR1:0~S H ..... "10:',\, H AE:SR..\-~'.~css 

, ira:.. m C-1C"i. ,. toni ,:.,'.y ),1.$ • S;::iiT Sj:IO~"'I 
/ U::lI (l!) lC.r.~ m. mt!:"_-:a ~:'l. ~:....-:-& :W. Sc .. nr~ kJr;.r 

~1(1o:)1 ~~% t. c:::a:sl blit. :':,0;: H?¥'=~r.:::"'I 
&.'"ld ~~:% 



" - - -'9 • 

Me~od: - I C.sil'l; Si:e: ", 

Groul"ld EJev.: I Scil OliDed: . 
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