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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-ES], 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.

NTC-ESSR.S55
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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 (JA) 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, 55500102, was
collected at the northwest corner of the building, in the storm water runoff path
from the paved area. Another sample, 55500302, was collected near the southwest
corner of the building, where an accumulation of absorbent material was noted in
the grass. The third sample, 55500602, 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-55-01, 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 1installation 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 VWipe 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

NTC-ESSR.S55
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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 TA Analytical Results Of the seven IA analyses conducted, only one of the
samples tested, 55S00101D, had a positive response for PCBs (Appendix C-1). This
test was a duplicate analysis of the extraction from 55500101, 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 (55500102,
55500302, and 55500602) 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 (55500102, 55800302,
and 55500602) at concentrations of 240J, 88J, and 130J micrograms per kilogram
(ug/kg), respectively. The SCTL for residential soil is 100 ug/kg for benzo(a)-
pyrene, and the SCTL for industrial soil is 500 ug/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).

NTC-ESSR.S55
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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 (55500102, 55500302, and
55500602) 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 pg/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 wuse. 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
Area C

HLA 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.

HISTORY 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:

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

e Collect two PCB wipe samples of the floor inside the building, concentrating on any stained areas.

e 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.

Eng‘meemruq a
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Harding Lawson Associates

Document No.: 02530a.101

Collect two surface soil samples (0 to 1 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 1A 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

Clie Ol

Richard P. Allen
Principal Scientist

cc.

W. Hansel (SouthDiv)

J. Mitchell (FDEP)

N. Rodriguez (EPA)

Lt. G. Whipplie (SouthDiv)
S. McCoy (Tetra Tech)

B. Cohose (Bechtel)

File
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APPENDIX B

MONITORING WELL CONSTRUCTION DIAGRAM,
GROUNDWATER SAMPLING FIELD DATA SHEET, AND
SURFACE SOIL SAMPLE FIELD DATA
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Appendix C
Table C-1. Summary of Surface Soil Inmunoassay Analytical Results
Study Area 55

Naval Training Center, Orlando

Orlando, FL
Sample ID; 55S00101 55500101D 55800201 55800301 55500401 55800501 55800601
Sampling Date 8/11/98 8/11/98 8/11/98 8/11/98 8/11/98 8/11/98 8/11/98
Polychlorinated Biphenyls {(PCBs), ppm
Total PCBs | 11U 4 11U 11U 1|U 1{U 1|U
NOTES:

55S500101D is a duplicate analysis of the extract obtained from 55S00101.

Sample ID = Sampie Identifier

ppm = parts per million

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

Page 1 of 1
55.XLS
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SUMMARY OF DETECTIONS IN SURFACE SOIL ANALYTICAL RESULTS






Appendix C
Table C-2. Summary of Detections in Surface Soil Analytical Results
Study Area 55

Naval Training Center, Orlando
Oriando, FL

RBC for (RBC for Industrial |
Sample ID (Background SCTL Residential Soil Soil 55800102 55500302 55500602
Sampling Date 8/12/98 8/12/98 8/12/98
Semivolatile Organics, pg/kg
Benzo(a)anthracene 1,400 880/c 7.800/c 100J 61/J
Benzo(a)pyrene 100 88ic 780|(c 2401J “881J 130)J
Benzo(b)fluoranthene 1,400 880|c 7,800ic 440 160|J 230(J
Benzo(g,h,i)perylene 2,300,000 2,300,000(n 61,000,000(n 240,J 80(J 120(J
Benzo(k)fluoranthene 15,000 8,800|c 78,000(c 150|J 661J 95|J
Chrysene 140,000 88,000(c 780,000(c 230}J 83|J 140|J
Fluoranthene 2,800,000 3,100,000|n 82,000,000|n 170(J 54(J 130(J
Indeno(1,2,3-cd)pyrene 1,500 880|c 7.800|c 190|J 70|J 1001J
Phenanthrene 1,900,000 2,300,000|n 61,000,000|n 57|J
Pyrene 2,200,000 2,300,000|n 61,000,000(n 220(J 76(J 180(J
Pesticides, pg/kg
4,4'-DDD 4,500 2,700|c 24,000(|c 7
4,4'-DDE 3,200 1,900]c 17,000[c 8.3 | ]
4,4-DDT 3,200 1,900(c 17,000|c 6.7
Aldrin 60 38|c 340|c 1.8
alpha-Chiordane 3,000 490|c 4,400(c 21
Endosulfan | 410,000 ND ND 4.4\
gamma-Chlordane 3,000 490|c 4,400|c 16
Heptachlor epoxide 100 140ic 1,300}c 5.6
Inorganics, mg/kg
Aluminum 2088 72,000 78,000|n 1,000,000(n 2,490 3,420 2,490
Arsenic 1.0 0.8 0.43 /23 |c/n 3.8/610 |c/ 0.96(|B 0.97|B 2.7
Barium 8.7 105 5,500|n 140,000(|n 5.3|B 45|B 3.9|B
Calcium 25295 ND 1,000,000 1,000,000 9,360 1,920 3,080
Chromium 46 290 390|n 10,000(n 3.2 3.1 26
Copper 41 105 3,100|n 82,000(n 2.7 1.6|B 1.0/B
Iron 712.5 23,000 23,000{n 610,000|n 1,200 1,410 1,270
Lead 14.5 500 400 400 121 3.9 45
Magnesium 327.9 ND 460,468 460,468 4,430 80.7|B 92.7|B
Manganese | 81 1,600 1,800/n 47,000|n 14.5 116 10.0
Nickel 44 1500 1,600|n 41,000|n 1.7|B
Potassium 157.3 ND 1,000,000 1,000,000 16.7|B 226|B 155(8
Sodium 91.4 ND 1,000,000 1,000,000 42.6|B 38.7|B 34.8|B
Vanadium 31 15 550|n 14,000|n 3.5|B 3.1|B 2.7iB
Zinc 17.2 23,000 23,000(n 610,000(n 9.6 8.4 3.9/B
NOTES:
The background screening value is twice the average of detected concentrations for inorganic analytes.
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.
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 atlowances.
RBC for benzo(g,h,i)perylene and phenanthrene are not available, value is based on pyrene.
ug/kg = micrograms per kilogram. DDE = dichlorodiphenyldichloroethene.
mg/kg = milligrams per kilogram. DDT = dichlorodiphenyltrichloroethane.
" In = noncarcinogenic effects. DDD = dichlorodiphenyldichloroethane.
Page 1 of 2
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Appendix C
Table C-2. Summary of Detections in Surface Soil Analytical Results
Study Area 55

Naval Training Center, Orlando
Orlando, FL

¢ = carcinogenic effects.
ND = Not determined.

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 (mg/kg) soil dry weight; organics in micrograms per kilogram (ug/kg) 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
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Appendix C
Table C-3. Summary of Detections in Groundwater Analytical Results
Study Area 55

Naval Training Center, Orlando

Orlando, FL
Well ID OLD-55-01
RBC for Tap
Sample ID| Background | FDEPGCTL FEDMCL Water 55G00101
Sampling Date 8/12/98
Inorganics, pg/L
[Aluminum 4,067 200)s ND 37,000|n 270
Barium 314 2,000|p/st 2,000 2,600|n 8.3|B -
Calcium 36,830 ND ND 1,000,000 19000
Magnesium 4,560 ND ND 118,807 550|B
Manganese 17 50|s/st ND 180 |n 19
Potassium 5,400 ND ND 297,016 400|B
Sodium 18,222 160,000(p ND 396,022 2200(B

NOTES:

Groundwater background screening value is twice the average of detected concentrations for inorganic analytes.
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 111, 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.

pg/L = micrograms per liter.

Blank space indicates analyte/compound was not detected at the reporting limit.

Page 1 of 1
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Appendix D
Table D-1. Summary of Soil Analytical Results
Study Area 55

Naval Training Center, Orlando

Orlando, FL
Sample ID 55500102 55800302 55500602
Lab ID| A8BH140121005 | A8BH140121006 | ABH140121007
Sampling Date 8/12/98 8/12/98 8/12/98

Volatile organics, pg/kg
1,1,1-Trichloroethane 260/U 260|U 260(U
1,1,2,2-Tetrachloroethane 260iU 260|U 260U
1,1,2-Trichloroethane 260|U 260U 260|U
1,1-Dichloroethane 260|U 260|U 260|U
1,1-Dichloroethene . 260(U 260/U 260/U
1,2-Dichloroethane 260U 260|U 260U
1,2-Dichloroethene (total) 260|U 260|U 260|U
1,2-Dichloropropane 260U 260|U 260|U
2-Butanone 1000V 1000{U 1100/U
2-Hexanone 1000|U 1000{U 1100|U
}4-Methyl-2-pentanone 1000|U 1000|U 1100|U
Acetone 1000\U 1000|U 1100\U
Benzene 260|U 260{U 260U
Bromodichloromethane 260|U 260|U 260|U
Bromoform 260U 260|U 260U
Bromomethane 520U 520{U 530|U
Carbon disulfide 260(U 260(U 260|U
Carbon tetrachloride 260|U 260|U 2601V
Chlorobenzene 260|U 260|U 260U
Chloroethane 520(U 520(U 530|U
Chloroform 260|U 260(U 260{U
Chloromethane 520|U 520|U 530(U
cis-1,3-Dichloropropene 260(U 260(U 260(U
Dibromochloromethane 260U 260|U 260U
Ethylbenzene 260|U 260|U 260|U
Methylene chloride 260|U 260|U 260|U
Styrene 260U 260(U 260(U
Tetrachloroethene 260|U 260{U 2601U
Toluene 260U 260|U 260|U
trans-1,3-Dichloropropene 260U 260|U 260(U
Trichloroethene 260U 2601V 260U
Vinyl chloride 520|U 520)U 530/U
Xylene (total) 260(U 260(U 260|U
Semivolatile organics, pg/kg
1,2,4-Trichlorobenzene 350|U 350iU 3501V
1,2-Dichlorobenzene 350({U 350(U 350(U
1,3-Dichlorobenzene 350(U 350|U 350(U
1,4-Dichlorobenzene 350|U 350|U 350(U
2,2'-oxybis(1-Chloropropane) 350U 350U 350(U
2,4 5-Trichlorophenol 350U 350U 350U
2,4 6-Trichlorophenol 3501V 350|U 350|U
2,4-Dichlorophenol 350|U 350U 350|U
2,4-Dimethyiphenol 350|U 350|U 350(U
2,4-Dinitrophenol 1700(U 1700(U 1700|U
2,4-Dinitrotoluene 350U 350|U 35010
2,6-Dinitrotoluene 350U 350|U 350|U
2-Chloronaphthalene 350(U 350(U 350(U
2-Chiorophenol 350(U 350U 350(U
2-Methylnaphthalene 350(U 350(U 350|U
2-Methyiphenol 350U 350|U 350U
2-Nitroaniline 1700|U 17001V 1700|U

Page 1 0of 3
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Appendix D
Table D-1. Summary of Soil Analytical Results

Study Area 55
Naval Training Center, Orlando
Orlando, FL
Sample ID| 55500102 55500302 55500602
Lab ID| ABH140121005 | ABH140121006 | ABH140121007

Sampling Date 8/12/98 8/12/98 8/12/98
2-Nitrophenol 350{U 350(U 350(U
3,3'-Dichlorobenzidine 1700|U 1700|U 1700|U
3-Nitroaniline 1700|U 1700|U 1700|U
4,6-Dinitro-2-methylphenol 1700{U 1700|U 1700|U
4-Bromophenyi-phenylether 350(U 350(U 350|U
4-Chloro-3-methylphenol 350|U 350/U 350U
4-Chloroaniline 350(U 350{U 350|U
4-Chlorophenyl-phenylether 350|U 350|U 350{U
4-Methylphenol 350|U 350(U 350|U
4-Nitroaniline 1700V 1700,V 1700/U
4-Nitrophenol 1700|U 1700|U 1700|U
Acenaphthene 350|U 350(U 350|U
Acenaphthylene 350|U 350U 350|U
Anthracene 350U 350{U 350(U
Benzo(a)anthracene 100|(J 350|U 61(J
Benzo(a)pyrene 240(J 88|J 130(J
Benzo(b)fluoranthene 440 160}J 230(J
Benzo(g,h,i)perylene 240(J 80(J 120(J
Benzo(k)fluoranthene 1501J 66|J 95(J
bis(2-Chloroethoxy)methane 350|U 350U 350(|U
bis(2-Chloroethyl)ether 350|U 350|U 3501V
bis(2-Ethylhexyl)phthalate 350(U 350(U 350(U
Butylbenzyiphthalate 350(U 350|U 350|U
Carbazole 350|U 350(U 350(U
Chrysene 230|J 83[J 140\J
Di-n-butylphthalate 350|U 350|U 350|U
Di-n-octylphthalate 350U 350U 350|U
Dibenz(a,h)anthracene 350(U 350U 350(U
Dibenzofuran 350/U 350|U 350)U
Diethylphthalate 350U 350|U 350|U
Dimethylphthalate 350|U 350U 350|U
Fluoranthene 170(J 541J 1301J
Fluorene 350U 350/U 350\U
Hexachlorobenzene 350(U 3501V 350(U
Hexachlorobutadiene 350|U 350|U 350U
Hexachlorocyclopentadiene 17001V 1700|U 1700|U
Hexachloroethane 350(U 350{U 350({U
Indeno(1,2,3-cd)pyrene 190(J 70(J 100(J
Isophorone 350(U 350(U 350|U
N-Nitroso-di-n-propylamine 350|U 350|U 350(U
N-Nitrosodiphenylamine (1) 350(U 350(U 350(U
Naphthalene 350|U 350|U 350|U
Nitrobenzene 3501V 350|U 350(U
Pentachlorophenol 1700\U 17001V 1700(U
Phenanthrene 57|J 350(U 350(U
Phenol 350|U 350|U 350{U
Pyrene 2204 76|J 180}J
Pesticides/PCBs, pg/kg
4,4-DDD 35U 3.5V 7
4,4-DDE 8.3 35U 35U
4,4-DDT 6.7 35U 3.5V
Aldrin 1.8|U 1.8{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 ID| 55500102 55500302 55500602
Lab ID| ABH140121005 | ABH140121006 | ABH140121007

Sampling Date 8/12/98 8/12/98 8/12/98
alpha-BHC 1.8{U 1.8|U 1.8|U
alpha-Chlordane 1.8{U 1.8|U 21
Aroclor-1016 35|U 35|V 35|U
Aroclor-1221 35|V 35|U 35U
Aroclor-1232 35U 35|U 35|U
Aroclor-1242 35|U 35U 35U
Aroclor-1248 35|U 35|U 35|V
Aroclor-1254 35(U 35(U 35|U
Aroclor-1260 35|U 35U 35/U
beta-BHC 1.8|U 1.8|U 1.8|U
delta-BHC 1.8|U 1.8|U 1.8|U
Dieldrin 3.5|U 3.5(U 3.5/U
Endosulfan | 1.8(U 1.8|U 4.4PF
Endosulfan I 3.5|U 3.5{U 3.5|U
Endosulfan sulfate 3.5(U 3.5|U 3.5|U
Endrin 3.5|U 3.5\U 3.5|U
Endrin aldehyde 35U 3.5\U 35U
Endrin ketone 3.5{U 35U 3.5/U
gamma-BHC (Lindane) 1.8|U 1.8|U 1.8|U
gamma-Chlordane 1.8{U 1.8|U 16
Heptachlor 1.8V 1.81U 1.8/U
Heptachlor epoxide 1.8\U 1.8|U 5.6
Methoxychlor 18|U 18U 18(U
Toxaphene 87(U 87|U 87iu
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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
Lab ID| ABH140121008
Sampling Date 8/12/98
Volatile organics, pg/L

1,1,1,2-Tetrachloroethane 0.5|U
1,1,1-Trichloroethane 05|V
1,1,2,2-Tetrachloroethane 05U
1,1,2-Trichloroethane 0.5|U
1,1-Dichloroethane 0.5|U
1,1-Dichloroethene 0.51U
1,1-Dichloropropene 0.5|U
1,2,3-Trichiorobenzene 05U
1,2,3-Trichloropropane 0.5/U
1,2,4-Trichlorobenzene 0.5|U
1,2,4-Trimethylbenzene 05U
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 05U
1,3-Dichloropropane 0.5|U
2,2-Dichloropropane 0.5|U
2-Chlorotoluene 0.5|U
4-Chlorotoluene 0.5|U
4-Isopropyltoluene 0.5|U
Benzene 0.5{U
Bromobenzene 0.5|U
Bromochloromethane 05U
Bromodichloromethane 0.5|U
Bromoform 0.5{U
Bromomethane 0.5|U
Carbon tetrachioride 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 05U
Dichlorodifiuoromethane (CFC 12) 0.5{U
Ethylbenzene 05U
Hexachlorobutadiene 0.5|U
Isopropylbenzene 0.5)U
Methylene chloride 0.5/U
Naphthalene 05U
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
Lab ID| ABH140121008
Sampling Date 8/12/98

Tetrachloroethene 05U
Toluene 0.5{U
trans-1,2-Dichloroethene 0.5|U
trans-1,3-Dichioropropene 0.5|U
Trichloroethene 0.5{U
Trichlorofluoromethane (CFC 11) 0.5|U
Vinyl chloride 0.5(U
Semivolatile organics, pg/L

2,2"-oxybis(1-Chloropropane) 10|U
2,4 5-Trichlorophenol 10U
2,4 6-Trichlorophenol 10U
2,4-Dichlorophenol 10/U
2,4-Dimethylphenol 10|U
2,4-Dinitrophenol 50(U
2,4-Dinitrotoluene 10U
2,6-Dinitrotoluene 101U
2-Chloronaphthalene 10U
2-Chiorophenol 101U
2-Methylnaphthalene 10U
2-Methyliphenol 10U
2-Nitroaniline 50(U
2-Nitrophenol 10U
3,3"-Dichiorobenzidine 50\U
3-Nitroaniline 50(U
4,6-Dinitro-2-methylphenol 50(U
4-Bromophenyl-phenyiether 10U
4-Chloro-3-methyliphenol 10|U
4-Chloroaniline 10U
4-Chlorophenyl-phenylether 10U
4-Methylphenol 10|U
4-Nitroaniline 50{U
4-Nitrophenol 50|U
Acenaphthene 10|U
Acenaphthylene 10|V
Anthracene 10U
Benzo(a)anthracene 10U
Benzo(a)pyrene 10{U
Benzo(b)fluoranthene 10U
Benzo(g,h,i)perylene 10(U
Benzo(k)fluoranthene 10U
bis(2-Chloroethoxy)methane 100U
bis(2-Chloroethyl)ether 10U
bis(2-Ethylhexyl)phthalate 10(U
Butylbenzylphthalate 10{U
Carbazole 10U
Chrysene 10|U
Di-n-butylphthalate 10U
Di-n-octylphthalate 10U
Dibenz(a,h)anthracene 10|U
Dibenzofuran 10(U
Diethylphthalate 10|U




Appendix D
Table D-2. Summary of Groundwater Analytical Results

Study Area 55
Naval Training Center, Orlando
Orlando, FL
Sample ID 55G00101
Lab ID| A8H140121008
Sampling Date 8/12/98

Dimethyiphthaiate 10U
Fluoranthene 10{U
Fluorene 10|U
Hexachlorobenzene 10/U
Hexachlorocyclopentadiene 50|U
Hexachloroethane 10(U
Indeno(1,2,3-cd)pyrene 10U
Isophorone 10U
N-Nitroso-di-n-propylamine 10{U
N-Nitrosodiphenylamine (1) 10U
Nitrobenzene 10U
Pentachlorophenol 501U
Phenanthrene 10|U
Phenol 101U
Pyrene 10|U
Pesticides/PCBs, pg/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 | 0.025|U
Endosulfan Il 0.05/U
Endosulfan sulfate 0.05|U
Endrin 0.05|U
Endrin aldehyde 0.05|U
Endrin ketone 0.05U
gamma-BHC (Lindane) 0.025|U
gamma-Chlordane 0.025{U
Heptachior 0.025|U
Heptachlor epoxide 0.025!U
Methoxychlor 0.25|U
Toxaphene 1.2{U
Inorganics, pg/L
Aluminum 270
Antimony 60|V
Arsenic 10]U
Barium 8.3|B
Beryllium 5/U
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
Lab ID| A8H140121008

Sampling Date 8/12/98

Calcium 19000
Chromium 10iU
Cobait 50U
Copper 25|V
Iron 100|U
Lead 3|U
Magnesium 550|B

Manganese 19
Mercury 0.2|U
Nickel 40|U
Potassium 400(|B
Selenium 5|U
Silver 10|U
Sodium 2200|B
Thallium 10iU
Vanadium 50U
Zinc 50|U
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Appendix D
Table D-3. Summary of Wipe Samples Analytical Results
Study Area 55

Naval Training Center, Orlando

Orlando, FL
Sample ID 55200101 55200201 55700301
Lab iD| A8BH140121001 | ABH140121002 | A8H140121003

B Sampling Date 8/12/98 8/12/98 8/12/98
Polychlorinated Biphenyls, ug
Aroclor-1016 4iU 4\U 41U
|Aroclor-1221 ] 4/u 4fu
Aroclor-1232 4|U 4|U 4\U
Aroclor-1242 4/U 4/U 4|U
Aroclor-1248 41U 41U 41U
Aroclor-1254 4|U 4|U 41U
Aroclor-1260 4|U 4|U 4/U
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Appendix D.
Notes for Summary of Analytical Results Tables
Study Area 55

Naval Training Center, Orlando
Orlando Florida

NA = Identified parameter not analyzed.
Sample 1D = Sample Identifier
Lab ID = 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 fimit
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).
Page 1 of 1
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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) GContract No. N62467-89-D-0317 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 1x107°,
This risk level exceeds the cancer risk target established by the Florida

Department of Environmental Protection (i.e.. 1x10°%). The FRA also concluded
that the potential future average residential risk posed bv exposure to surface
soil was at an acceptable cancer risk level ! 1x10°°. The cancer risk range,
1x107° to 1x107°, presented bv these scenarios presents information for the risk
manager to use as perspective into the risks presented by the site as a whole.
The FRA was completed at a time when the pl.nned reuse for this parcel was a
combination of office and residential. Since then, the reuse has been changed
to nonresidential. Under a nonresidential reuse scenario, concentrations of
arsenic and PAHs in surface soil meet screening criteria (ABB Environmental
Services, Inc., 1997e). However, institution.! controls in the form of land use

restrictions would be necessary to protect fuiure users.

The supplemental groundwater field program was initiated with the collection of
groundwater samples within the surficial aquifer using direct push technology
(DPT). These samples were analyzed with an onsite field laboratory combined with
off-site laboratory confirmation to determine 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

NTC-ESSR.S39
PMW.04.99 -i-



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-
ly 300 feet long by 100 feet wide. The downgradient portion of the plume is 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 DPT
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 OLD-39-19C, 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 monitoring 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.

With regard to the surface soils at SA 39, HLA recommends that institutional
controls be 1implemented 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.

NTC-ESSR.S39
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GLOSSARY

ABB Environmental Services, Inc.
below land surface

Code of Federal Regulations
Contract Laboratory Program
cone penetrometer testing

dichloroethene

dense nonaqueous-phase liquid
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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 site
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
criteria 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 likelv a "sinkhole lake," implying formation
through sinkhole development. Although 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 structures in the southeast corner of SA 39, including two
large solid waste receptacles (dumpsters) and their loading ramps (Structures

4060 and 4067). The ground surface in the areas adjacent to the dumpsters is
used for the temporarv staging of larger waste items awaiting disposal (i.e.
trees and brush). The facility’s grounds maintenance contractor utilizes the
area to the east to house a small. mobile trailer office building and a fenced

storage vard. 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 vard) 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 TINTTIAL SITE SCREENING INVESTIGATION

The objective 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 UX0 survey, a passive soil gas survey, and
the collection of so0il 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 the survev, a grid coordinate system was established across
the area to determine the relative location of any target anomalies to be
cleared during the subsequent UXO survev. Following the survey, the grid
coordinates at the location of each anomalyv were recorded in a logbook, and the
grid outline was marked on the ground surface by paint and/or pin flags for
future reference.

2.1.2 UXO Survey Because of the potential for the presence of UXO in the
subsurface, the locations for all of the geophvsical anomalies were marked in the

field for the UXO survew bv the U.S. Nawvv's Explosive Ordnance Disposal (EOD),
Mobile Unit Six, Detachment Mavport, Mavport, Florida. The detachment utilized
Mk 26 Ferrous Metal and Mk 290 All-Metals detectors to confirm the location of
these anomalies and to survevy SAs 39 and 40,  The outline of e¢ach detected
anomaly was flagged at the surface, and anv object located within 4 feet of the
surface was excavated for a visual inspection. A description of all the

excavated material was recorded by 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 SVOCs) 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 marrow 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
Protection Agency (USEPA) Level II data quality objectives (DQOs) (ABB-ES.
1997¢f) .

2.1.4 Soil Sampling

2.1.4.1 Surface Soil Eight surface soil samples (0 to 1 foot bls) were

collected from the locations shown on Figure 2-1. All samples with an "S"
designation are surface soil samples. Anv sample collected from a soil boring
regardless of whether or not it was a surface or subsurface soil sampl. was given
a "B" designation. Sample 39S001 was collected from the area downgradient of the
"bottle" landfill; 395002 was collected from a small drainage swale: !95003 and
395004 were collected from the detention pond: 395005 was collectod trom the
solid waste receptacles area; 395006 was collected from the grounds w.intenance
storage yard; 395007 was collected just north of the edge of Lake Cear: and
395008 was collected from the area where large solid waste items ar. stored.

The surface soil samples were submitted to an approved laboratory for full suite
Contract Laboratory Program (CLP) target analyte list (TAL) and tarye: compound
list (TCL) laboratory analysis, along with total petroleum hydrocarbouns (TPH) and
explosives 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 USEPA Level 1V
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/f]) and exceedances of background screening levels for
gross beta (10.5 pCi/2). These samples were at surface soil locations 39500901,
39501001, and 39S01101. 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-39-0lA through OLD-39-05A) 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 39B00101 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 39B00501 and -02 (well OLD-39-05A) 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-39-05A). 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
alpha and gross beta analysis after initial groundwater sampling results
indicated exceedances of the MCL for gross alpha (15 pCi/%) and exceedances of
background screening levels for gross beta (10.5 pCi/2). These samples were at
surface soil locations 39B00901, 39B01001, and 39B01101. Surface soil samples
wevre 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
completed as permanent shallow monitoring wells (OLD-39-01A through OLD-39-054)
during the initial investigation. In addition, one temporary monitoring well
«OLD-349-06A) was installed near the northern shoreline of Lake Gear. Following
monitoring well installation and development. each of the newly-installed wells
wis 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
and TCL compounds, in accordance with USEPA Level IV DQOs. Groundwater samples
were also analvzed 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 summarized in the Technical Memorandum, Site Survey Investigations,
SAs 39, 40, and 45 (ABB-ES, 1996).

2.2.1 Geophysics 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 UX0 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
unnecessary.

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
well as chlorinated hydrocarbon gases in the subsurface. The specific compounds
belonging to each of these groups were benzene, toluene, ethylbenzene, and
wvlene: tetrachloroethene (PCE); and C,-Cq4 cycloalkanes/alkenes, respectively.

sromatic hvdrocarbons were mapped throughout the south and southeastern parts of
SA 39, and there were several detections in the southwestern and southeastern
corners of the parking area. Each of these areas displayed similar relative
responses. PCE detections were limited to the southeastern corner of the SA near
'he waste receptacle loading area. Gases from SVOCs were detected in the same
areas 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
results 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 (ug/kg). Benzo(a)pyrene was detected at a
concentration of 180 pg/kg in 39B00301, at 520 pg/kg in 39B0O0501, at 200 ug/kg
in 39500601, and at 350 pg/kg in 39S00701. Dibenz(a,h)anthracene was detected
in 39B00501 at a concentration of 110 pg/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); 39B0040L1 (6.7 mg/kg); 39B0O0501 (2.3 mg/kg); 39500501 (1.5
mg/kg), as well as the duplicate sample collected at the same location; 39S00501D
(1.3 mg/kg); and 39500601 (1.1 mg/kg).

The three surface soil samples submitted for gross alpha and gross beta analysis
(39500901, 39501001, 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 were detected 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 hvdrocarbons, but there
were no detections above screening criteria. In sample 39B00502, pentachlorophe-
nol was detected at a concentration of 55 J (estimated) upg/kg (Figure 2-2). This
concentration is much lower than the leaching SCTL of 800 ug/kg. Leachability-
based SCTL values do not applvy in this instance. however, because no organic
compounds were present in groundwater above FDEP groundwater cleanup target
levels (GCTLs).

The three subsurface soil samples submitted for gross alpha and gross beta
analysis (39B00901, 39B01001, and 39B01101) have very low levels of radiological
activity. Gross alpha levels range from 0.035 to 0.596 pCi/g, and gross beta

levels range from 0.031 to 0.68 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 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 (ug/2Z) (compared to the background screening value
of 1,227 ug/2 and a FDEP secondary standard of 300 ug/l). Aluminum was detected
at a concentration that exceeded the FDEP secondary standard (200 pg/2f) but not
the background screening value (4,067 pg/l) at five locations: 39G00101 (well
OLD-39-01) at 1,750 ug/£, 39G00201 (well OLD-39-02) at 1,550 pug/2 (the duplicate
had the same concentration), 39G00301 (well OLD-39-03) at 257 ug/f (the duplicate
had a concentration of 273 ug/2), 39G00401 (well OLD-39-04) at 1,160 ug/2, and
39G00501 (well OLD-39-05) at 360 pug/f. PCE was detected in one groundwater
sample, 39G00301 (well OLD-39-03), at a concentration of 8 ug/f (the duplicate
sample had a concentration of 10 pg/f), versus a Florida and Federal MCL of 3

ug/ L.

Radionuclides were detected in excess of background screening values in three
samples: 39G00201, 39G00301, and 39G00401. Gross alpha was detected in excess
of its background value (13 pCi/£) in 39G00201 and in its duplicate sample at
concentrations of 33.3 pCi/£ and 38.5 pCi/&, respectively. Gross beta was
detected in excess of its background screening value (9.5 pCi/f) in 39G00201 and
in its duplicate at concentrations of 40.6 pCi/f and 39.3 pCi/f, respectively;
in 39G00301 and its duplicate sample at concentrations of 12.5 pCi/f and 10.2
pCi/ 2, respectively; and in 39G00401 at a concentration of 15.8 pCi/2. 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/Z (Chapter 62-550.519, Florida Administrative
Code) .

Monitoring well OLD-39-02 was resampled in August 1996 to confirm the gross alpha
and beta radioactivity levels. The levels were significantly lower than during
the initial sampling in April 1996: gross alpha levels were 7.2 pCi/f and 6.3

pCi/? (field duplicate), while gross beta levels were 10.5 pCi/f and 10.4 pCi/¥f
(duplicate).
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3.0 EVALUATION OF PAHS 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 TImmunoassay Screening for PAHs To allow for representative sample
collection in the target areas, the original arbitrary grid coordinate system was
used. Soll 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
analvsis using immunoassay (IA) analytical techniques (Figure 3-1). Testing is
accomplished bv first performing an extraction of the collected sample, then

mixing the extracted fluid with an enzyme. The enzyme reacts with the PAHs
present and. when the mixture is exposed to light, displays an optical signature
that varies inversely with the total PAH concentration. Through comparison of

the optical densitv of standard samples with known PAH concentration to that of
the test samples, a curve can be generated that correlates optical density to PAH
concentration.

3.1.2 PAH and Arsenic Analysis of Confirmation Samples IA analysis allows for
: Yapid, semiquantitative measurement of the total PAH concentration but cannot
distinguish between PAH compounds present. Accordingly, 11 (approximately 20
percent) of the samples were selected from a wide range of PAH concentrations and
submitted to an approved laboratory for analvsis of PAHs using USEPA Method
$510/8270M, in accordance with USEPA Level IV DQOs. These results would provide
confirmation of the accuracy and precision of the IA procedure and quantify the
various PAH compounds present.

The 11 confirmation samples were also analvzed for arsenic using the graphite
furnace method (USEPA Method 3050-6010) in 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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PMW.04 99 3-1



1Y)

— &

R 39
MAGUIRE BOULEVARD —————— ](?5 c—— G 58
w
2000 A e YAV
2126 Q
21022 21023
21001C
4 i
35 |
| UNF-6 ‘ ,J
NAUTILUS_STREET WL
X
e Y N q
Asssozs 395024 @395025 A395097 , 395052 395053 @;9‘06‘
5, 395022, 395026 @395027 395056 395051, 395054 Wﬁsos‘b
| ) t C
J 395020 % 395021 , 395028 395029 | 395050 395055 , $9%0 v 15109 \
Rk gy A g | , &x 2 T —
| i ¢
K,‘;95018 A.‘)95019 [Z&JQSOS' A!QSOSO ., 395046 335047 395049 A59_504ﬁ
& L] SN e = |
| | S—
UNF-16 ’ 1‘ !
. . . . oan . 137
. 395016, 395017 395035 395032, 39504 }:59,043 17
UNF-10 I
, 395014 395015 395035 ” 395034 A}QSC‘A’ , 39504 \‘\)QRMS - ',
1" Z. e faf Jan . RN i T
4060 - - T
4067 o
395012 395013 |, 395037 , 395036 , 39108r |, 395038 395044
L~ 2 £ 2. y * o
o o Lake Cear
LEGEND
PAH polynuclear aromatic hycrcizrsens
[,595012 immunoassay PAH test sa~—: ¢ tocahon
and designation
—.395039 . ) 0 125 250
T Confirmation sample locatc-
UNF Unnumbered facility SCALE: 1 INCH = 250 FEET
FIGURE 3-1 i, BASE REALIGNMENT AND CLOSURE
SAMPLES COLLECTED FOR IMMUNOASSAY Fra 7w o>, ENVIRONMENTAL SITE SCREENING
PAH TESTING EHY ) %’;;4 REPORT, STUDY AREA 39
o - . 415[7
N sennienet? NAVAL TRAINING CENTER
< welps
W O\OLPASAIONTIG Y- Dwe, PIIO-NAE  04/29/97 4 30 24, AutoCAD R12 T :,’::EV ORLANDO, FLORIDA

NTC-ESSR.539
PMW.04.99 3-2



3.2.1 PAHs IA results indicate that there are several extensive areas where the
PAH concentration in the surface soil is greater than 1,000 ug/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-1.
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 pg/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 ug/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 ug/kg. Concentrations above 200 ug/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 ug/kg. This screening value was compared to
the total PAH concentrations, which is conservative. because it represents a
total PAH concentration. It is unlikely that the PAHs present are only those

with such low SCTLs. 1IA results indicating the presence or absence of PAHs at
concentrations above this screening value arc confirmed bv the off-site results
in 14 out of 16 sampling locations (87 percent! (Appendix G, Table G-2). The
other two locations are a false positive (39517 and a false negative (39S059).
For 16 confirmation samples (11 samples from 54 29 and 5 samples from SA 40), the
ratio of carcinogenic PAHs to total PAHs is between 15 percent and 59 percent,

with a mean of 40.9 percent, a standard deviation of 11.1, and lower and upper
95 percent confidence interval limits of 5.0 percent and 46.9 percent,

respectively. The above sampling statistics can be used to estimate the amount
of carcinogenic PAH compounds regarded as "risk drivers" (benzo(a)pyrene and
dibenz(a,h)anthracene) from the total PAH concentration of a soil sample (as, for
example, with IA). For example, if a sample had a total PAH concentration of

1,000 pg/kg, then there is a 95 percent chance that 35 percent to 46.9 percent
(or 350 to 469 ug/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 (395043 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 individuals
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 wunacceptable 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 residential use of SAs 39 and 40 resulted in a slightly
elevated cancer risk of 1x107°, 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 1x107®. 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 reduction of the risk for exposure to arsenic- or PAH-
contaminated soil via remedial action and its effect on lowering the overall
surface soil pathway cancer risk estimate. First, remedial goal options (RGOs)
were identified. The RCOs established for surface soil at SAs 39 and 40 were the
Florida residential SCTLs for the two PAHs and the NTC, Orlando background
screening concentration for arsenic.

Based on the RGOs established. the following statements regarding the reduction
in the predicted cancer risks were made:

. Remediation of arsenic-contaminated soil to background levels (1 mg/kg)
would result in a predicted RME residential cancer risk of 2.5x107°.
This risk lewvel is greater than the FDEP’s acceptable cancer risk
target of 1x107°.

. 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 1.6x10°%; this risk level is greater than
FDEP's acceptable cancer risk target of 1x107°,

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 1x107° 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 4.1x107°.

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 Navy 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
(395061 through 395074, 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 O to 0.5 feet bls, 0.5 to 1.0 feet bls, and 1.0
to 2.0 feet bls at each location. For these sample locations, the chemical boxes
display 39CXXX instead of 39SXXX (Figure 3-3). The values in the chemical boxes
represent a weighted combined average for the three samples at a location (e.g.,
39506101, 39506102, and 39B06101). The concentrations of all contaminants that
exceed the residential SCTLs are presented on Figure 3-3.

The most important compounds from a risk perspective during the vertical
delineation were benzo(a)pvrene and arsenic. Benzo(a)pyrene was detected in 28
of 34 samples at concentrations of up to 2,800 pg/kg (unweighted), with an
average concentration of 438 ug/kg. Arsenic was detected in 22 of 25 samples at
concentrations of up to 3.8 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 slightly higher concentrations of contaminants. The summary
of detections in surface soil is presented in Table E-1 of Appendix E. The
complete summary of analvtical results is presented in Appendix F.
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4.0 EVALUATION OF PCE 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 monitoring
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-39-11A was placed upgradient, and the remaining two
wells (OLD-39-08A and OLD-39-10A) were placed sidegradient to groundwater flow.
The four shallow wells were installed with direct push technology (DPT) 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
(DNAPL), the fifth monitoring well was constructed as an intermediate well to
determine if PCE was present at intermediate depths in the vicinitv of well OLD-
-39-034A. Prior to installing the fifth monitoring well, soil samples were
collected with a split-spoon sampler from the surface to the shallowest clay
layer encountered in the surficial aquifer. The samples indicated the presence
of a sandy clav laver at a depth of 31 to 34 feet bls. The shallowest clay in
the Hawthorn Group was encountered at a depth of approximately 80 feet bls. The
zone between the two clav layers is composed primarily of silts and sands with
thin, discontinuous lenses of finer-grained material. The fifth well, designated
OLD-39-07B, was placed approximately 10 feet downgradient of well OLD-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 wuntil 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 durimg 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-39-08A, Figure 4-1). The concentration of PCE ranged from
2 wg/A at the upgradient shallow well location (OLD-32-11A) to 36 ug/f at the
shallow downgradient well location (OLD-39-09A), compared with a Florida MCL of
3 pg/L. TCE was also detected at a concentration of 2 ug/f at OLD-39-08A,
compared with a Florida MCL of 3 pg/f. 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 IT FIELD PROGRAM. The objective of the Phase II field program was to
collect the additional data necessarv to define the nature and extent of the PCE

plume in groundwater. This was to be accomplished through a groundwater
screening program using DPT, followed by the installation of permanent monitoring
well clusters to confirm the screening results. A description of the various

tasks and results of the Phase 1T supplemental field program is presented below.

4.2.1 Screening

4.2.1.1 Cone Penetrometer Testing (CPT) Prior to groundwater collection and

analysis, CPT was perfiormed to evaluate the lithology so that discrete depth
intervals could be tarsvted for groundwater sample collection. Locating lenses
of finer-grained soil was important because DNAPLs (including PCE) mav accumulate
there. CPT utilizes hwvdraulics to advance a piezocone., which is a device to
measure lithologic parameters. Resistance to penetration at the piezocone tip
and at the outer surface of the sleeve is recorded. Subsurface pore pressure is
monitored with a pressure transducer. These measurements are recorded by a field
computer, and the data are compared to empirically derived measurements or

parameters characteristic of different soil types. Piezocone data provide soil
classifications consistent with the Unified Soil Classification Svstem (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 objective 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 modifications for
field analysis. The specific target compounds were PCE, TCE, 1,1 dichloroethene
(DCE), trans-1,2-DCE, and cis-1,2,-DCE. Samples were analyzed using an SRI-8610
GC with a carbosieve trap and a Tenax trap. Two detectors, a 10.2-electron-volt
photoionization 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 1initial 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 analvsis. The
method blank criterion was met if no target compounds were present above the

reporting limit for the instrument. A surrogate solution containing bromo-
flourobromine was injected into each sample at a known concentration to determine
percentage recoveries. The recovery range of 50 to 150 percent was ¢stablished
for water samples, and the recovery range of 30 to 170 percent was cstablished

for soil samples as one of the operating criteria for onsite analvsis

Shallow Groundwater Screening. Groundwater sample collection was completed using
DPT from locations on 50-foot centers. Sample collection began near OLD-39-03A
and the sampling grid was extended in a direction downgradient of rroundwater
flow. Screening extended to within approximately 20 feet north of the southern
boundary of the base, where a utility corridor prevented further sampling. The
sampling grid eventually encompassed an area measuring approximatelv one acre in
the southeast corner of SA 39. To the east, screening extended approximately 30
feet east of Grace Hopper Avenue (Figure 4-2), which 1s the western portion of

SA 30. A total of 30 screening points was completed during the studv.

Shallow (30 feet bls or less) groundwater collection during the earlyv 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. Teflon™ 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 DPT rig was
utilized to collect the remaining groundwater samples.

Deep_Groundwater Screening. A 25-ton DPT rig was utilized to obtain samples from
the surficial aquifer. The DPT rig utilized the hydro-trap groundwater sampler,
which consists of a telescoping assembly containing a 1-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
to 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
35 feet bls, and sampling extended deeper in some areas, as appropriate.
Approximately 150 groundwater samples were collected for onsite analysis.
Groundwater samples were analyzed onsite for PCE and two of 1its daughter
products, TCE and cis-1,2-DCE). Twenty percent of the samples were submitted to
an off-site laboratory for confirmatory analysis. Off-site samples were analyzed
for VOCs using USEPA Method 524.2.

4.2.1.3 Soil Screening Soil screening was performed during the Phase II

investlgation to determine the presence of VOCs. Results of the groundwater
sereening investigation were used to target likely source area(s) for the release
¢!t PCE into the subsurface. Because the highest concentrations at the water
table were detected in the vicinity of screening points 39Q001 and monitoring
well OLD-39-03A. soil screening began there. Soil samples were collected at a

. -foot interval from the surface to the water table (approximately 12 feet bls).
Ten borings (39B007 through 39B016) were placed along a grid with a 20-foot
spacing in that area (Figure 4-3). The samples were collected with a stainless
steel hand auger, scanned for organic vapors using a flame ionization detector
+FID), 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
Method 8010. No positive FID 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. 1In 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 ug/f. PCE concentrations exceeded 50 pg/2 in 19
samples. A listing of the detections at the 30 screening points is presented in
Appendix I, Table I-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 kev depth intervals:
15 to 17 feet bls, 28 to 30 feet bls, and 35 to 37 feet bls.

At 15 to 17 feet bls (approximately 3 to 4 feet below the water table), PCE
detections extend from approximately 50 feet uprradient of the original hot well

(OLD-39-03A) to a distance of approximatelv 00 feet downgradient from that
point. At this interval. the plume is elliptical in plan view, and the long axis
is oriented with the direction of groundwater flow (Figure 4-4). The maximum
total PCE concentration at 15 to 17 feet bl: was 38 ug/f at screening point
39Q001, located 50 feet downgradient from OLL-3Y-03A. PCE was not detected at
screening points placed along the southern propertyv line (39Q010, 39Q012, 39Q01l6,
and 39Q020) suggesting that the shallow portion 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
pg/4 was detected at that interval. The plume at that interval is larger,

extending from screening point 39Q003 to at least as far downgradient as 39Q022
(Figure 4-5). The absence of any PCE detections at screening points 39Q001,
39Q008, 39Q030, 39Q011, 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
pg/d, 146 pg/l, and 183 ug/f, 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 ug/L, 6.2 ug/k, 22 ug/l, and 22 ug/l, 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 ug/2.

At 39Q022, the highest PCE concentration detected below 37 feet was at the 50-
to 51-foot interval (46 pg/f). 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
39Q001. 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 clavy 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 {(Summarv of
Detections) and F (Summarv of Analytical Results). Results compare reasonable
well, especiallv in samples with higher PCE concentrations. For example, in

samples 39001404 and 349Q02006 where field screening results indicated PCE
concentrations ranging from 228 to 243 pg/f, the off-site laboratorv reported
values for both samples of 260 ug/f. At lower concentrations of PCE. the off-
site laboratory reported PCE concentrations ranging from 7 to 50 percent of the
onsite field laboratorv 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 analvzed off-
site. The onsite laberatory soil analytical screening results are presented in
Appendix 1. The off-site confirmation analytical results are provided in
Appendices E (Summary of Detections) and F (Summary of Analytical Results).
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4.2.2 Confirmation While the first objective 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-39-13B, and OLD-39-14C 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-39-15B and OLD-39-16C 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 clav
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-39-18B, and OLD-3%-19C. This
cluster was placed at screening point 390022 and was designed to werify the
highest PCE concentrations detected below the shallow clay laver during
screening. The shallow well would also serve to verify the general !ocation of

the leading edge of the plume.

All of the shallow and intermediate wells were installed using 6-1/4-inch inside
diameter hollow stem augers. The wells are constructed of 2-inch, Schedule 40,
flush-jointed, threaded, PVC screen and riser. The wells are cons:ructed with
(.010-inch screen. The shallow wells were constructed with 10 fee: of screen,

and the intermediate wells were constructed with 5 feet of screen.

The deep monitoring wells were constructed with an outer 6-inch-diameter PVC
surface casing set into the shallow clay laver to minimize the porential for
cross contamination during well construction. The construction details for all
monitoring wells installed at SA 39 are presented in Appendix A, Table A-1.
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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
at SA 3Y9. USEPA. Region IV (USEPA, 1997) recognizes that natural attenuation
processes due to advection, adsorption, biological degradation, dispersion, and
volatilization can effectively reduce contaminants to levels that are protective
ot human health and environment.

“11l of the 18 monitoring wells were sampled for most of the parameters listed in
the draft Region IV guidance document, utilizing both field and laboratory
nethods.  Field kits (obtained from the Hach Company) were utilized to measure
otal alkalinity, carbon dioxide, chloride, dissolved iron, dissolved iron (II),
dissolved oxvgen. and hydrogen sulfide. Oxidation-reduction potential,
“cmperature. and pH were measured using field-based instruments. Groundwater
samples were sent to an off-site laboratory for analysis of VOCs, ethane, ethene,
methane, nitrate, nitrite, sulfate, sulfide, and total organic carbon.

Field data sheets associated with monitoring well installation and sampling
during the Phase 11 supplemental work, including the soil boring logs, well
construction diagrams, and the groundwater sampling data sheets, are provided in
Aappendix A,

4.2.2.3 Surface Water and Sediment Sampling Surface water and sediment samples
were collected from four locations in Lake Gear (Figure 4-8) to evaluate the
presence of PCE. Three surface water samples (38W001 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 (39D001 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.

Croundwater Off-site Laboratory Analytical Results. Groundwater analytical
results 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
concentrations in excess of screening criteria at 8 of the 18 monitoring well

jocations.

samples collected from the upgradient monitoring well cluster (OLD-39-12A, OLD-
Pi-13bB. and OLD-39-14C) showed no PCE detections (Figure 4-9). At the cluster
iocated in the middle of the PCE plume, PCE was detected in shallow monitoring
woell OLD-39-03A at a concentration of 8.6 ug/?. while intermediate well OLD-39-
n'E had PCE at a concentration of 11 wg/f and TCE at a concentration of 0.23 J
cstimated) pg/s. There were no detections of VOCs in deep monitoring well OLD-

S 6

Samples collected from the cluster installed to confirm the western limits of the
plume (OLD-39-23A, OLD-39-24B, and OLD-39-25C) had no detections. Samples
collected from the well cluster along the east side of the plume (OLD-39-04A,
01.D-39-15B, and OLD-39-16C) 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-39-15B) at concentrations of 1.6 ug/f and
0.21 pg/f, respectively. PCE and TCE were detected in deep well OLD-39-16C at
concentrations of 12 pg/f and 0.65 pg/f. 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 pug/4 and 0.44 ug/f,
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-39-17A) had a PCE concentration of 2 ug/f. The sample collected from
the intermediate well (OLD-39-18B) had PCE and TCE concentrations of 9.3 ug/f and
0.47 pg/f, respectively. The sample collected from the deep well (OLD-39-19C)
had PCE and TCE concentrations of 27 ug/f and 0.64 pg/l, respectively. This
sample also contained several other VOCs at concentrations below screening
criteria, including 1,2,4-trimethylbenzene at 1.9 pug/£ and 1,3,5-trimethylbenzene
at 1.9 ug/k.

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-39-18B
and -19C) had PCE concentrations of 9.3 and 27 pg/f, versus field laboratory
concentrations of 11 and 26 pg/f in DPT samples 39Q02203 and 39Q02207,
respectively. 1In addition, monitoring well OLD-39-03A had a PCE concentration
of 8.6 ug/l, versus a concentration of 38 ug/f in DPT sample 39Q00101. There
were also two samples with poor correlation: well OLD-39-07B reported a PCE
concentration of 11 pg/f, versus a nondetection of PCE in DPT sample 39Q00104,
and well OLD-39-21B reported a PCE concentration of 1.3 ug/f versus 66 ug/f 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 probablv attributable to

the differences in the length of the sampling interval: the DPT samples were
collected from a 1-foot-thick interval whervas monitoring well samples were
obtained from a screened interval of either = or 10 feet. In this study, the
correlation is sufficient to conclude that the analvtical results support the
plume geometry depicted on Figures 4-4 through 4-7. As with anvy sampling
program, data gaps exist with the monitoring w: il results because of the limited

number of monitoring wells installed.

Soil Onsite Field Screening and Off-Site l..boratorv Analysis. Surface and
subsurface samples were located above the highest PCE 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 for 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 Analysis. Analytical results for the various
natural attenuation parameters are presented in Appendix J, Table J-1.
Preliminary screening scores were calculated using a point system presented in
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Table 4-1

Comparison of Groundwater Analytical Results
DPT (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

Monitorin Screened PCE Concentration Nearest DPT DPT Sampling PCE Concentration
3\'/'"”0::3 9 Interval (wg/e) Screening Interval? wg/ )
e (ft bls) (CLP laboratory) Point' (ft bls) (field laboratory)
OLD-39-03A 6to 16 8.6 39Q00101 15to 17 38.0
OLD-39-078B 27 to 32 11 39Q00104 30 to 32 <2
OLD-39-26C 35 to 40 <05 39Q00105 36 to 37 <2
OLD-39-12A 6 to 16 <05 33Q00301 20 to 22 2.0
OLD-39-13B 23 t0 28 <0.5 39Q00302 25to 27 <2
OLD-39-14C 35 to 40 <0.5 NA? - -
OLD-39-04A 5to 15 <0.5 39Q02701 15 to 16 <2
OLD-39-15B 19 to 24 1.6 39Q02702 20 to 21 4.2
OLD-39-16C 35 to 40 12 NA? - -
OLD-39-17A 610 16 0.78/0.89 (Dup) 39002201 1510 16 <2
OLD-39-18B 23 to 28 9.3 39Q02203 25 to 26 11
OLD-39-19C 45 to 50 27 39Q02207 45 to 46 26
OLD-39-20A 6 to 16 <0.5 39Q01201 15 to 16 <2
OLD-39-21B 23 to 28 1.3 39Q01203 25to 26 66
OLD-39-22C 35to 40 0.44J/0.464J (Dup) 33Q01205 3510 36 <2
OLD-39-23A 6 to 16 <0.5 39Q0300t 15to 16 <2
OLD-39-24B 23 to 28 <0.5 39Q03003 2510 26 <2
OLD-38-25C 35 to 40 <0.5 39Q03005 35to 36 -2

ID = identifier

< = less than.

Notes: DPT = direct-push technology
CLP = Contract Laboratory program

ft bls = feet below land surtace
PCE = tetrachioroethene
49/ £ = micrograms per liter

NA = not applicable.

- = not available.

Dup = Duplicate sample
J = estimated value.

' Monitoring well clusters were instalied within 5 teet ot the screening point listed except for the OLD-39-20A OLD-39-
21B/0OLD-39-22C and OLD-39-23A 'OLD-39-24B 'OLD-39-25C clusters. which were placed approximately 15 feet trom

the nearest screening point
? DPT sampling intervai shown s that interval which best corresponds to the screened interval of the cited monitoring well
In each instance the DPT sampling interval 1s situated within the screen’s depth interval.
¥ NA indicates that there was no DPT sampiing interval which corresponded with the monitoring well's screened interval.
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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 guidance value of 20
or greater), indicating inadequate to limited evidence that biological
degradation is occurring. Limited biodegradation of PCE is further evidenced 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-39-18B and the deep well OLD-39-19C reported PCE concentrations of 9.3 and

27 pg/i.

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 (1.e., water table), intermediate (up to 19 to 30 feet bls). and deep (35
to 50 feet bls) portions of the surficial aquifer, respectively. The horizontal
gradient was then combined with the conductivity results to calculate the average
linear velocity (or seepage velocity) using the following formula:

V= Ki/p (1)

where: = groundwater flow velocity (feet per day),
hydraulic conductivity (feet per day),
hydraulic gradient (feet per foot), and

effective porosity (unitless, assumed at 0.30).

v
K
i
p

Hydraulic conductivitv values ranging from 2.3 feet per day to 5.8 feet per day
were calculated based on the slug test results (Appendix K). An average
conductivity value of 4.1 feet per day was determined for six wells tested. The
average value was combined with the measured water table gradient (0.0025 foot
per foot, or 0.25 foot per 100 feet) to calculate groundwater flow rates across
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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/0LD-39-07B/0LD-39-26C was the area with the highest VOC 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 VOCs 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 have migrated
downward through the vadose zone and shallow portion of the aquifer. aided bv
slightly downward vertical potential until encountering the shallow sandy clay
laver. Aided by the morphology and orientation of the upper surface of the clav

unit and the direction of groundwater flow, the PCE plume migrated along the
surface of the clay until it reached the area where the percentage of sand in the
unit increases (in the vicinity of screening points 39Q020 and 39Q02.:. At that
point, the contaminant plume would be permitted to migrate deeper. apain along

slightly downward vertical flow potential.
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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 PAHs are present
in the surface soil at concentrations greater than 1,000 ug/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 1x107°, 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 1x107°.

The cancer risk range. 1x107° to 1x107%, 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 2.5x107°.
Furthermore, remediation of PAHs to the RGO or the residential Florida SCTL would
result in a risk level of 1.6x107°. The combined cancer risk of these compounds
following remediation to RGOs is 4.1x107°%. Thus, a risk reduction from 1x107° to
4.1x107® achieved through remediation would result in associated remediation
costs ranging from approximatelyv $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 the form of land use restrictions would be
necessary to protect future users.

5.1.2 Groundwater The results of the supplemental groundwater screening
investigation indicated that dissolved PCE 1is present within the surficial
aquifer at concentrations that exceed State and Federal MCLs. The elliptically
shaped plume currently occupies an area extending from the solid waste receptacle
storage area to immediatelyv north of Lake Gear. Contaminants in the upgradient
part of the plume are concentrated along the upper surface of a sandv clayv laver
approximately 30 feet bls. Further downgradient., the clay is thinner and coarser

grained, and the plume has migrated downward to a depth of up to approximately
60 feet bls. The plume 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 DPT 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 1into 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 slightlv
upward as groundwater approaches the northern shoreline of Lake Gear. The
horizontal flow component is likely many times larger than any vertical (downward
or upward) flow component. The only potential future exposure pathwavs of the
chlorinated solvents are ingestion and inhalation of volatiles while showering.

5.2 RECOMMENDATIONS. The results of the screening investigation warrant a
reclassification of SA 39 from 7/Grav to 6/Red. Recommendations for the surface
soil and groundwater at SA 39 are listed in 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 transfer. 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. HIA 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-
17A/0LD-39-18B/0LD-39-19C cluster can be installed at their original locations.
The OLD-39-20A/0LD-39-21B/0LD-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 ug/f) 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.

HILA 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.

STUDY AREA 39

, 17(26(,L)<A L izz/QC?
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APPENDIX A

SUMMARY OF MONITORING WELL CONSTRUCTION DETAILS,
MONITORING WELL ELEVATION SURVEY,
HEAD POTENTIAL ELEVATION SURVEY,
SOIL BORING LOGS,
INDIVIDUAL WELL CONSTRUCTION DETAILS,
AND GROUNDWATER SAMPLING FIELD DATA SHEETS






Table A-1
Monitoring Well Construction Details

Base Realignment and Closure
Environmental Site Screening Report
Study Area 39
Naval Training Center
Orlando, Florida

Filter .
Well ID' Insth:fe 4 Bgzﬂsle V‘(’z:a?sgt)h I?:t::\(/!:l In':;:r‘ilkal Inf:rilal Ir?t::r\l;:al %ﬁ?ﬁ
{feet bls) {feet bls) (feet bls) (feet bls) (teet bls) (feet bls)

initial Screening:
OLD-39-01A 3/19/96 16.5 16 6to 16 410 16.5 2to4 OQto2 N/A
OLD-39-02A 3/19/96 16.5 16 6to 16 4to 16.5 2to 4 Oto2 N/A
OLD-39-03A 3/20/96 16.5 16 6to 16 410 16.5 2to 4 Oto 2 N/A
OLD-39-04A 3/20/96 15.5 15 5to 15 3to 155 2to 3 Qto2 N/A
OLD-39-05A  3/20/96 15.5 15 5to 15 3to 15.5 2103 Oto2 N/A
OLD-39-06A  4/22/96 10.5 10.5 5510 105 410 105 - - -
Supplemental Screening (Phase |):
OLD-39-07B 11/21/96 325 32 27 to 32 25 to 32 2210 25 Oto 22 N/A
OLD-39-08A°  11/25/96 17 17 8to 17 5to 17 25105 O0to 25 N/A
OLD-39-09A°  11/25/96 17 17 8to 17 5to 17 25105 Oto 25 N/A
OLD-39-10A°*  11/25/96 17 17 8to 17 5t0 17 25105 Oto25 N/A
OLD-39-11A° 11/25/96 17 17 8to 17 610 17 35t06 Oto 35 N/A
Supplemental Screening (Phase II):
OLD-39-12A 4/21/97 17 16 6to 16 4to 17 2to 4 Oto 2 N/A
OLD-39-13B 4/22/97 28.5 28 23 to 28 211to 285 17 to 21 Oto 17 N/A
OLD-39-14C 5/1/97 40.5 40 35 to 40 33 to 40.5 29 to 33 0to 29 0 to 31
OLD-39-15B 4/22/97 24.5 24 19 to 24 17 to 24.5 13 to 17 0to 13 N/A
OLD-39-16C 5/3/97 40.5 40 3510 40 33 t0 405 29 to 33 0to 29 Oto 25
OLD-39-17A 4,/22/97 17 16 6to 16 4to 16.5 2to 4 Oto2 N/A
OLD-39-18B 4/23/97 28.5 28 23 to 28 21 to 285 17 to 21 Qto 7 N/A
OLD-39-18C 5/2/97 50.5 50 45 to 50 43 to 50.5 39 to 43 0 to 3% 0to 31
OLD-39-20A 4/21/97 16.5 16 6to 16 410165 2104 Otol N A
OLD-39-218 4/22/97 28.5 28 2310 28 21 to 28.5 17 to 21 Oto 17 N‘A
OLD-39-22C 5/2/97 40.5 40 35 to 40 33 t0 40.5 29 to 33 Oto 2% 0 to 31
OLD-39-23A 4/21/97 16.5 16 6to 16 4t0 165 2to4 Otol NA
OLD-39-248B 4/22/97 28.5 28 23 t0 28 2110285 17 to 21 Oto 17 N/A
OLD-39-25C 5/2/97 405 40 35 to 40 3310 405 29 to 33 Oto 22 0 to 31
OLD-339-26C 5/1/97 405 40 35 to 40 3310405 29 to 33 Oto 29 0to 305

See notes at end of table.
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Table A-1 (Continued)
Monitoring Well Construction Details

Base Realignment and Closure
Environmental Site Screening Report
Study Area 33
Naval Training Center
Orlando, Florida

' A, B, and C suffixes denote shallow, intermediate, and deep welis, respectively.
? 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 siot), 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.

N/A = no surface casing utilized in construction.
PVC = polyvinyl chloride.

- = not available.

NTC-ESSR.$39
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Table A-2

Monitoring Well Elevation Survey

Base Realignment and Closure

Environmental Site Screening Report

Study Area 39

Naval Training Center

Orlando, Florida

Horizontal T ; Depth Wate.r
well Coordinates’ og:\f/ﬁ;sr:ng to fWater Elevation

Identifier (feet msi) (feet) (feet msl)

: Northing [ Easting 7/9/97 7/25/97 7/9/97 7/25/97
OLD-39-12A 1535721.03 549637 .86 117.92 12.15 11.34 105.77 106.58
OLD-39-13B 1535716.26 549638.03 117.74 11.92 11.23 105.82 106.51
OLD-39-14C 1535711.81 549638 .42 117.73 12.03 11.47 105.70 106.26
OLD-39-03A 1535661.37 549665.12 116.76 11.22 10.40 105.54 106.36
OLD-39-078 1535650.86 549671.94 116.90 11.50 10.66 105.40 106.24
OLD-39-26C 1535646.65 549676.23 116.66 11.21 10.64 105.45 106.02
OLD-39-04A 1535615.39 549865 .44 115.16 11.00 10.03 104.16 105.13
OLD-39-15B 1535610 90 549865.25 115.13 10.96 10.07 104.17 105.06
OLD-39-16C 1535606 19 549865.16 115.09 11.04 10.35 104.05 104.76
OLD-39-20A 1535506.69 549735 61 117.56 12.74 11.80 104.82 105.76
0OLD-39-218 1535503.55 549731.57 117.61 12.74 11.90 104.87 105.71
OLD-39-22C 1535500.04 549727.15 117.70 12.74 12.18 104.96 105.52
OLD-39-23A 1535479.22 549646.59 116.73 11.38 10.61 105.35 106.12
OLD-39-248 153547592 549649.60 116.54 11.21 10.45 105.33 106.09
0OLD-39-25C 1535471.59 549653.49 116.32 11.11 10.58 105.21 105.74
OLD-39-17A 1535502.12 549849.97 116.42 11.87 11.15 104.55 105.27
OLD-39-18B 1535502.01 549854.42 116.41 11.89 11.18 104.52 105.23
OLD-39-19C 1535502.29 549860.22 116.38 12.41 11.86 103.97 104.52

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

Note: ms| = mean sea level.




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) (teet)
well July 7, 1997 July 25, 1997
Identifier Vertical Direction Vertical Direction of
July 8, 1997 July 25, 1997 ertical, ot Gradient | Groundwater
Gradient
(f/f) Groundwater (ft/ft) Flow
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 0.008 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 104.82 105.76

OLD-39-21B 104.87 105.71 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 0.015 Downward

OLD-39-25C 105.21 105.74

OLD-39-17A 104.55 105.27

OLD-39-18B 104 52 105.23 0015 Downward 0.021 Downward

OLD-39-19C 103.97 104.52

Average: 0 oG~ 0.015
' Calculated by dividing the difference in the water-level elevation between tne shallow and deep monitoring wells by the
difference in the vertical distance between center point of screened interval ot each well
? Direction of groundwater flow as determined by difference in head potental
Notes: msl = mean sea level.
ft/ft = feet per foot.
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