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Commanding Officer
SOUTHNAVFACENGCOM

ATTN: Ms. Barbara Nwokike, Code 187300
Naval Facilities Engineering Command

2155 Eagle Drive

North Charleston, SC 29406

SUBJECT: Final Remedial Investigation Report
Operable Unit (OU) 4
Naval Training Center (NTC), Orlando, Florida
Contract No.: N62467-89-D-0317/CTO 135

Dear Barbara:

Enclosed please find two copies of the Final NTC Orlando OU 4 Remedial Investigation Report. This report includes
revisions in response to comments received on the Final Draft OU 4 RI Report, as well as the redline/strikeout interim version

that was issued for comment in the spring of 2000 (Appendix R). Responses to comments for the redline/strikcout R are also
attached to this letter.

The majority of comments to the redline/strikeout document were provided by USEPA, focusing primarily on the sources of
inorganics, PAHs, pesticides, and PCBs in Lake Druid. After a comparison of Lake Druid data with stormwater sediments
collected throughout the state of Florida, the OPT had previously agreed that the most likely sources of these compounds were
urban stormwater discharges to the lake, and likely unrelated to any Navy activities at Area C.

However, in comments to the redline/strikeout document, USEPA suggested that PCBs (being flame retardant) could have
been used to treat clothing laundered in Building 1100, that sources of PCBs were unlikely present in the residential
neighborhoods surrounding Lake Druid, and therefore the source of PCBs in the lake was likely the Navy. We have carefully
researched these possibilitics, and the attached responses include considerable detail and references that we feel demonstrate
PCBs were not used to treat clothing, and the likely sources of PCBs in Lake Druid include the surrounding urban

environment, as well as potential atmospheric deposition. We do not believe Navy activities at Area C contributed to the
PCBs in the lake.

If you have questions or comments regarding this document, please contact me at (781) 213-5652 or John Kaiser at (407) 522~
7570.

Very truly yours,

HARDING LAWSON ASSOCIATES

Mark J. Salvett, P.E.
Task Order Manager

Enclosures
cC:
W. Hansel (SDIV) S. McCoy (Tetra Tech NUS)
D. Grabka (FDEP) J. Kaiser (HLA)
N. Rodriguez (USEPA) R. Allen (HLA)
S. Tsangaris (CH2M HILL) File




PROJECT REVIEW COMMENTS

Operable Unit 4, Study Areas 12, 13, and 14 — Area C
Remedial Investigation
Naval Training Center
Orlando, Florida

General Response Preface:

Several of the following comments are related to chemicals detected in Lake Druid sediments. There is
uncertainty associated with the origin of PAHs, pesticides, and PCBs detected in Lake Druid sediment. The Navy
has maintained that these analytes are present primarily due to stormwater discharges to the lake from the
surrounding urban development. A comparison of data collected from sediments associated with urban runoff
throughout the state of Florida and Lake Druid is now included as Appendix P of the Final OU 4 RI. This
comparison shows that concentrations detected in Lake Druid are consistent with what has been shown to be
present in urban stormwater sediments. Based on this comparison, the Florida Department of Environmental
Protection (FDEP) and the Orlando Partnering Team (OPT) have concurred that the presence of these analytes
in Lake Druid is likely not due to activities conducted by the Navy at Area C and OU 4.

U.S. Environmental Protection Agency, Region 4 — Nancy Rodriguez

GENERAL COMMENTS:

1. All statements regarding the source of constituents detected in site media should be qualified
appropriately. It cannot be stated conclusively that contaminants in sediments originated from
stormwater discharges versus site-related activities or that pesticides were the result of “normal
application.” Changes are necessary to qualify statements on Page 9-11 (Specific Comment #2),
Pages 9-73 through 9-74, Page 9-75, top bullet, Page 9-77 (bottom). The statement, “However,
PAHs are not site related.” should be deleted. It is not relevant to the discussion of the
uncertainty due to excessively high detection limits.

Although the source of contaminants in sediments cannot conclusively be demonstrated to be from
offsite sources, as noted above FDEP and the OPT have agreed that offsite sources are likely. We
have added appropriate qualifiers to all statements regarding the source of constituents detected in
site media, indicating that sources (other than VOCs) are likely from offsite.

The statement “However, PAHs are not site related’” on Page 9-75 will be deleted.

2. EPA’s screening comparison for surface water (Table 1) indicated slight exceedances of the
screening values for cis-1,2-dichloroethylene, carbon disulfide, trichloroethylene, 4,4'-DDT and
gamma-BHC. Screening of sediments (Table 2) revealed several constituents having maximum
concentrations above screening values. These included two volatiles (1,2-dichloroethylene [total]
and vinyl chloride, three semi-volatiles (fluoranthene, pyrene and bis(2-ethylhexyl)phthalate) and
four pesticides/PCBs (4,4'-DDE, Aroclor-1254, endosulfan I, and alpha-chlordane).
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PROJECT REVIEW COMMENTS (Continued)

Operable Unit 4, Study Areas 12, 13, and 14 — Area C
Remedial Investigation
Naval Training Center

Orlando, Florida
TABLE 1. Screening of Chemicals of Potential Concern in Surface Water (Organics)
Analyte Maximum Detected  Screening Value, ug/L Screening Value Source

Concentration, ug/L

cis-1,2-DCE 760 590! ORNL Tier I Secondary Chronic
Acetone 6 1500 ORNL Tier II Secondary Chronic
Carbon disulfide I 0.92 ORNL Tier II Secondary Chronic
PCE 19 84 AWQ Value Chronic

Toluene 0.7 175 AWQ Value Chronic

TCE 57 47 ORNL Tier II Secondary Chronic
Vinyl chloride 35 NA. N.A.

4-Methylphenol 35 NA. N.A.

4,.4-DDT 0.029 0.001 AWQ Value Chronic

Endrin ketone 0.01 N.A. N.A.

gamma-BHC (lindane) 0.013 0.08 AWQ Value Chronic

TABLE 2. Screening of Chemicals of Potential Concern in Sediment (Organics)
Analyte Maximum  Detected Screening Value, ug/kg  Screening Value Source
Conc., ug/kg

1,2-DCE (total) 1300 440 SSG Calculated by EQP!

Acetone 46 N.A. N.A.

Methylene chloride 130 2000 Duteh intervention value divided by
10

PCE 19 530 EPA Ecotox threshold

Toluene 13 670 EPA Ecotox threshold

TCE 280 1600 EPA Ecotox threshold

Vinyl chloride 560 10 Dutch intervention value divided by
10

Fluoranthene 3500 330 IEPA Region 4 Screening Value

Pyrene 3400 330 EPA Region 4 Screening Value

bis(2-Ethylhexyl)phthalate 5600 182 EPA Region 4 Screening Value

4,4-DDE 7.6 33 EPA Region 4 Screening Value

Aroclor-1254 68 67 IEPA Region 4 Screening Value

Endosulfan | 4.6 29 EPA Ecotox threshold

Hepachlor 2.6 N.A. N.A.
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PROJECT REVIEW COMMENTS (Continued)

Operable Unit 4, Study Areas 12, 13, and 14 — Area C
Remedial Investigation
Naval Training Center

Orlando, Florida
TABLE 2. Screening of Chemicals of Potential Concern in Sediment (Organics)
Analyte Maximum Detected  Screening Value, ug/kg Screening Value Source
Conc., ug/kg
alpha-Chlordane 2 1.7 EPA Region 4 Screening Value
delta-BHC 6.1 N.A. N.A.
gamma-BHC (lindane) 2.8 33 EPA Region 4 Screening Value

'A screening value in sediment for 1,2-DCE was estimated from the final chronic value for cis-1,2-
DCE using the equilibrium partitioning method. The mass water content (MC) of the sediment was
assumed to be 40 percent and the distribution coefficient between sediment and pore water (Kp) was
assumed to be 7.1E-02 L/kg, taken from EPA’s 1996 Superfund Chemical Data Matrix.

The equation used was: where p,, is density of water.

When screening toxicity values are exceeded, the prudent course of action is to conduct site-
specific toxicity testing. EPA recommends site-specific toxicity testing of Lake Druid surface
water and sediment for QU4

Regarding the exceedance of screening values for VOCs, the Navy will shortly begin treating
contaminated site groundwater via a redesigned IRA. The new treatment system will use
groundwater extraction and treatment to intercept the majority of the VOC-contaminated
groundwater prior to reaching Lake Druid. VOC concentrations in Lake Druid are expected to
decrease to below screening values shortly after startup. In the long-term, site closure will not be
achieved until VOC concentrations in groundwater are below Florida Drinking Water Standards.
The current VOC concentrations in the lake are expected to decrease, and are not representative of
concentrations that will be present after remediation. Thus, toxicity testing for VOCs is
unnecessary.

By agreement of FDEP and the OPT, the presence of PAHs, PCBs, and pesticides in Lake Druid
above screening values is likely due to offsite sources. As the Navy is not responsible for their
presence in the lake, the Navy is also not responsible for performing toxicity testing.

Instead of performing toxicity testing the RI report compiled literature toxicity values in Table
9-13. These values were presented as a range. The upper end of the range typically represented
a 48-hour LCs, for daphnids or fathead minnow. The toxicity benchmarks used by the NTC team
were less than conservative because they represented mortality under acute and sub-chronic
exposures. Toxicity reference values for sensitive reproductive endpoints and chronic exposures
are preferred in ecological risk assessment. One cannot conclude that aquatic organisms are not
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PROJECT REVIEW COMMENTS (Continued)

Operable Unit 4, Study Areas 12, 13, and 14 — Area C
Remedial Investigation
Naval Training Center
Orlando, Florida

at risk based on the comparisons made in Table 9-13. Also, the receptors in the field are exposed
to a mixture of chemicals, many of which share a common mode of action.

There is validity to the above comments. The toxicity benchmarks used in this ecological risk
assessment represent the data that are readily available in literature, and are consistent with the
literature values presented in Suter and Tsao (1996). There are very few studies available that
describe chronic effects from exposure to many of the chemicals of concern at this site. This may
suggest that exposures to sublethal concentrations of these chemicals do not represent a significant
risk to ecological receptors. The Tier 11 values presented in Suter and Tsao (1996) were used solely
as a tool to select ecological contaminants of concern. They are calculated based on acute toxicity
values and derived or default acute to chronic ratios, and are considered too conservative to base
meaningful risk conclusions. However, as noted above, toxicity testing is not the Navy’s
responsibility, and we believe the conclusions made in the risk assessment arc adequate to
demonstrate that there are likely no ecological impacts to Lake Druid due to Navy activities at Area
Cand OU 4.

Finally, the limited surface water monitoring may not represent the spatial variability of
concentrations in Lake Druid. Justification is required for the choice of the control or reference
station, which is in the same lake, less than 300 feet south of the closest site station. The site-
related constituent 1,2-DCE was detected at 72 ug/L at the control station.

The limited surface water sampling for VOCs performed during the RI was justifiable because the
extent of VOC contamination in Lake Druid was previously established by close to 50 surface water
and sediment samples (see RI Figures 2-4 and 2-5, and RI Appendix B, Figure B-5). The number
and location of the reference samples was discussed with and approved by the OPT. A large number
of full suite Lake Druid samples was not necessary, as it was believed (and subsequently
demonstrated) that the only site-related contaminants of concern in the lake were VOCs.

Surface water and sediment from the control location were actually sampled twice, once in October
1997 and once in March 1998. No VOCs were detected in sediment in October (although the
detection limit was a bit higher [140 ug/kg] than in March), and only 0.5 ug/l cis-1,2-DCE was
detected in surface water. VOCs were detected primarily during the March sampling event, although
at concentrations well below screening criteria. The variability in VOC detections suggests the
control location is very close to the edge of the VOC contamination in the lake. The presence of very
low concentrations of VOCs at the control location does not preclude the use of non-VOC
compound results as controls, given that the presence of VOCs is unrelated to the presence of
compounds such as inorganics, PAHs, and pesticides.
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PROJECT REVIEW COMMENTS (Continued)

Operable Unit 4, Study Areas 12, 13, and 14 — Area C
Remedial Investigation
Naval Training Center
Orlando, Florida

SPECIFIC COMMENTS:

1. Section 5.1, Sources of Contamination, Page 5-2, top. Include the fact that in addition to antimony,
PCBs were used in flame retardant clothing (ATSDR, 1998).

There is no evidence that PCBs were used as flame retardants in clothing. The cited reference
(ATSDR, 1998) specifically states (in Section 4.3 Use), “Prior to 1974, PCBs were used. .. in open-
end applications (e.g., plasticizers, surface coatings, inks, adhesives, flame retardants, pesticide
extenders, paints, and microencapsulation of dyes for carbonless duplicating paper) (EPA 1976;
IARC 1978; Safe 1984; Welsh 1995).” The reference to “flame retardants” refers to the flame
retardant properties of PCBs as applied to paints, plasticizers, cable coatings, polyurethane foam,
cooling otls, and hydraulic oils. A review of (EPA 1976) and (IARC 1978) supports this conclusion.
No specific reference to the use of PCBs as flame retardants in clothing was found. Nor is there a
mention of PCB use in clothing on the Binational Toxics Strategy website hosted by USEPA
(http://www.epa.gov/glnpo/bnsdocs/pcbsree/pebsree. html).

2. Section 9.2, Problem Formulation and Conceptual Site Model, Page 9-11. Include that PCBs may
have originated from laundering of flame retardant clothing. This is the most reasonable
explanation for the source of PCBs at the site.

PCBs did not originate from the laundering of flame retardant clothing (see response to Specific
Comment 1). There are numerous anthropogenic potential sources for PCBs in Lake Druid. Sece
the detailed response to Specific Comment 14 for supporting information.

3. Section 9.2.2, Identification of Exposure Pathways, Page 9-12, 2™ to last sentence of the first
paragraph. Delete the phrase, “from normal application and paints at the DRMO.” The source
of the insecticides cannot be stated conclusively. The text should not falsely imply that the source
can be independently verified, when there is no scientific test that can conclusively prove or
disprove the source of specific detections.

Agree, the redline text on Page 9-12, will be replaced with the following text:

A sccondary exposure pathway at the site is exposure of terrestrial receptors to insecticides and
metals in surface soil. The source of these contaminants is probably related to the use and storage
of small quantities of insecticides and paint at the DRMO, as stated in Section 9.2 (Problem
Formulation and Conceptual Site Model).

4, Section 9.3.2.2, Exposure Assessment, Terrestrial and Semi-Aquatic Wildlife, Page 9-39. For the
bullet for the great blue heron, replace the word “piscivorous” with the word “omnivorous.” The
term piscivorous falsely represents the diet assumed for the great blue heron as predominantly
fish. Although 98 percent of the diet was assumed to be aquatic organisms, those aquatic
organisms included ciliates, copepods, water fleas, mayflies, clams, shrimps, frogs, and sea
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PROJECT REVIEW COMMENTS (Continued)

Operable Unit 4, Study Areas 12, 13, and 14 — Area C
Remedial Investigation
Naval Training Center
Orlando, Florida

squirts, in addition to fish (Table F.1-3). The bioaccumulation factor (BCF) assumed for
accumulation of pesticides from water into aquatic organisms incorporated a geometric mean of
values in AQUIRE for all organism types. The bioaccumulation factor would have been much
higher (more conservative) if only the fish data in AQUIRE were used. Also, when a biota-to-
sediment accumulation factor (BSAF) value was not identified in the literature, an accumulation
factor describing how constituents in soils accumulate into terrestrial invertebrates was used as
a surrogate. This was a frequent necessity in the risk assessment (80% of chemicals), which
decreased the resemblance to piscivores even further.

The word “piscivorous™ will be changed to “omnivorous™ for the great-blue heron. The BCFs for
representative semi-aquatic wildlife were recalculated, using bluegill and lake trout data for 4 4°-
DDT, and catfish and flagfish data for endrin keytone. These values were applied to the food chain
model and risks were recalculated. A truly piscivorous wildlife receptor (i.c., the osprey) was also
added to the food chain evaluation of semi-aquatic wildlife, in order to evaluate risks to a receptor
that consumes only fish.

Even with the above revisions, the ecological risk assessment for OU 4 concludes that there are no
risks to the environment from contaminants present at OU 4.

Table 9-13, Comparison of Surface Water ECPC Exposure Concentrations to Toxicity
Benchmark Values. The footnote #8 applied to the FDEP Class II Freshwater Quality Standards
indicates that the values are overly conservative for aquatic life and were not used to evaluate
potential effects in the risk assessment. The FDEP values are intended for protection of
piscivorous wildlife. The FDEP Freshwater Quality Standards should be used in this risk
assessment to evaluate water column concentrations, given the lack of assessment of piscivorous
mammals and birds in the risk assessment. The foot note should be modified to, “Based on uptake
into wildlife, and is used to evaluate potential risks to piscivorous mammals and birds.”

Revisions to the footnote are not necessary, as this table was intended to present an evaluation of
the effects of constituents in surface water on aquatic life including macroinvertebrates and fish, not
wildlife. The Navy acknowledges that the FDEP screening values for 4.4’-DDT and endrin keytone
were exceeded, suggesting that strictly piscivorous semi-aquatic wildlife would be at risk from
exposures associated with contaminant uptake in the aquatic food web. An osprey was added to the
food web model to evaluate risks to strictly piscivorous semi-aquatic wildlife that may use the site.
The results of the food web model for the piscivore suggest the opposite, as the Hls calculated for
the osprey were less than 1.
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PROJECT REVIEW COMMENTS (Continued)

Operable Unit 4, Study Areas 12, 13, and 14 — Area C
Remedial Investigation
Naval Training Center
Orlando, Florida

Table 9-13, Comparison of Surface Water ECPC Exposure Concentrations to Toxicity
Benchmark Values. Include Secondary Chronic Tier II values from Suter and Tsao (1996) to
Table 9-13 to evaluate data gaps. Use the Tier 11 criteria instead of the Lowest Observed Effects
Level for trichloroethene, i.e., 47 ug/L instead of 21,900 ug/L.

Tier II values are inappropriate for this evaluation. As discussed in General Comment #3, there is
uncertainty associated with using the Tier II screening values to estimate risks. In addition, the value
of 21,900 ug/L is consistent with the other data for fish, invertebrates, and amphibians presented
in Table 9-13 and the lowest chronic values for fish and daphnids, presented in Table 1 from Suter
and Tsao (1996). The value of 47 ug/L is an estimated value, based on applying an acute to chronic

ratio to a single acute toxicity test (i.e., LC50), and would likely be overly conservative for this
evaluation.

Section 9.4.2.2, Risk Characterization, Aquatic Receptors, 7t paragraph, Page 9-66. The tissue
concentration calculations for surface water and sediment were for concentrations in mixed
aquatic organisms. References to fish in the section entitled “Surface Water and Sediment”
should be changed to “aquatic organisms.”

The section title will be changed to “Aquatic Organisms”.

Table 9-15, Comparison of Calculated Fish and Invertebrate Tissue Concentrations with Effects
Concentrations. Change the title of Table 9-15 from Fish Tissue Concentrations to Aquatic
Organism Concentrations.

The title of Table 9-15 will be changed from Fish and Invertebrate Tissue Concentrations to Aquatic
Organisms Concentrations.

Section 9.5, Uncertainty Analysis. Include an explicit statement in the uncertainties section that
bioaccumulation factors were based on literature values averaged over wide classes of organisms
and did not take into account biomagnification or food-chain multipliers for pesticides and
mercury. Include that the biomagnification factor for DDT assumed in this study was 2.6E+03
L/kg versus a value of 7.6E+04 L/kg in the Superfund Chemical Data Matrix (USEPA, 1996), a
value of 1.68E+05 L/kg for the Great lakes Initiative (USEPA, 1995), and a value of 2.55E+04
L/kg in the Draft Region 6 Combustion Risk Assessment Guidance (USEPA, 1999). Based on
these references, it appears very likely that bioaccumulation for pesticides was underestimated
in the risk assessment by at least a factor of 10. Describe in the uncertainties section how lack of
site-specific bioaccumulation data may have underestimated risk to higher trophic level
organisms, especially those whose diet consists primarily of fish.

An uncertainty will be added stating that bioaccumulation factors were based on literature values
and not site specific data. Bioaccumulation factors for mercury and pesticides are presented in
Tables F.1-2 and F.1-3, respectively. The bioconcentration factors (BCFs) were recalculated using
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PROJECT REVIEW COMMENTS (Continued)

Operable Unit 4, Study Areas 12, 13, and 14 — Area C
Remedial Investigation
Naval Training Center
Orlando, Florida

10.

11.

12.

13.

only fish data for 4,4’-DDT and endrin keytone, the resulting BCFs are 3.4E+04 and 5.5E+03.
respectively. The revised BCFs were used in the food web model to recalculate risks for the great-
blue heron and osprey. The osprey was added to the food chain model to evaluate a true piscivore,
The results of this reevaluation suggested that semi-aquatic omnivorous and piscivorous avian
receptors would not be at risk from exposure to RME or CT concentrations at the site.

Table 9-17, Potential Sources of Uncertainty in Risk Assessment. Modify the direction of effect
for bioaccumulation factor estimation from “unknown” to “possibly underestimate.” Modify the
direction of effects for food chain model exposure parameter assumptions from “unknown” to
“underestimate.” See Specific Comment #13.

Table 9-17 will be changed to be consistent with the comments; BAF estimation and food chain
model exposure parameter assumption direction of effects will be changed to” possibly
underestimate”.

Section 9.5, Uncertainty Analysis. Include an explicit statement in the uncertainties section that
dietary exposures to piscivorous birds and mammals were not estimated for surface water or
sediment. Omnivorous birds and mammals were exclusively employed in the risk assessment.

Dietary exposures to piscivorous birds have now been estimated. The osprey was added to the food
chain model and risks were evaluated for this receptor. Based on the results of this evaluation. it is
unlikely that omnivorous or piscivorous receptors at the site would be at risk from exposure to
surface water or sediment at the site, as the Hls for these receptors were less than or only slightly
exceed one.

Section 9.5, Uncertainty Analysis. Include the list of the chemicals for which no toxicity reference
values were available for either mammals or birds for food-chain analysis.

An uncertainty will be added listing the chemicals lacking reference toxicity values for the food chain
analysis. In addition, a discussion of the potential effect on the risk conclusions will be included in
this uncertainty, incorporating distribution of contamination, FOD, and known fate and transport
propertics of these chemicals.

Section 9.5, Uncertainty Analysis. Describe uncertainty in exposure assumptions for terrestrial
receptors. Specifically, describe how risks to terrestrial birds and mammals have more than
likely been underestimated based on the following comparison of ingestion rates with those
reported in EPA’s Exposure Factors Handbook (USEPA, 1993b).

Indicator Species Dietary Ingestion Rate Used in Risk | Range of Values Reported in USEPA
Assessment at OU4 (g/g-day) (Table | 1993b Exposure Factors Handbook
F.2-1) (g/g-day)

Cotton Mouse 0.12 0.19-0.45
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PROJECT REVIEW COMMENTS (Continued)

Operable Unit 4, Study Areas 12, 13, and 14 — Area C
Remedial Investigation
Naval Training Center

14.

Orlando, Florida
Mourning Dove 0.12 No data
Short-Tailed Shrew 0.12 0.49 - 0.62
Woodcock 0.10 0.77
Red Fox 0.05 0.069 - 0.16

* Data for deer mouse.

A discussion will be added to the Risk Assessment Uncertainty Section that describes the potential
impacts to the risk conclusions of using the assumed dietary intake parameters. An uncertainty will
be added that describes the Dictary Ingestion Rates used in this risk assessment and the potential
for them underestimating risks to mammalian and avian receptors.

Section 9.5, Uncertainty Analysis, Page 9-73. The last bullet on the page indicates that the origin
of PAHs, pesticides, and PCBs detected in Lake Druid is stormwater discharges from the
surrounding urban development. While this may be true of PAHs and pesticides, EPA does not
agree that PCBs are derived from stormwater from the neighboring apartment complex, etc. It
is unlikely that private residents would have access to PCBs. The more likely explanation for the
PCBs is their use in flame retardant clothing used by army personnel and laundered on site.
Moreover, the data in Appendix P do not support a diffuse background source of PCBs. PCBs
were not detected in the background sample. The statement should be modified to remove the
reference to PCBs.

As previously noted, there is no evidence that PCBs were used as flame retardants in clothing. PCBs
were present in numerous consumer goods potentially present in an urban environment, including
carbonless duplicating paper, plasticizers, pesticides, electrical capacitors, and paints. PCBs were
also commonly found in transformer and hydraulic oils, and could have been released in the urban

area due to electrical transformer failures and hydraulic fluid releases from vehicles and construction
equipment.

PCBs are still present in consumer goods due to “inadvertent generation” in the manufacturing
process. These goods include paints, inks, plastics, and agricultural chemicals. Detergent bars are
allowed to contain up to 5 ppm PCBs. Annual average concentrations of PCBs in other consumer
goods can be up to 25 ppm, with a 50 ppm maximum  (hitp://www.epa.eov/elnpo/
bnsdocs/pcbsree/pebsree.html).

Atmospheric deposition is also a likely potential source for PCBs in Lake Druid. In 1976 it was
cstimated that up to one million kilograms per year of PCBs fell on the US yearly in rain and
particulate matter (1IARC 1976, PCBs, Section 2.2(b)). Higher concentrations of PCBs have been
detected in high-altitude Rocky Mountain lake sediment (ATSDR, 1998) than were found in Lake
Druid.
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Operable Unit 4, Study Areas 12, 13, and 14 — Area C
Remedial Investigation
Naval Training Center
Orlando, Florida

16.

The lack of a PCBs at the Lake Druid control location can be attributed to matrix effects, detection
limits, or sample heterogeneity.

The presence of PCBs in Lake Druid is therefore most likely from stormwater or other
anthropogenic sources other than Navy activities at OU 4. Modification of the last bullet of the
uncertainty statement is not necessary.

Section 9.6, Summary of Ecological Assessment for OU4, Page 9-75. Expand the summary of the
ecological risk assessment. Insert text to describe each chemical and exposure pathway for which
potential risk was identified. For example, a potential effect was estimated for aquatic organisms
exposed to cis-1,2-dichloroethylene in ground water for both the RME and the CT exposure point
concentrations in ground water (Table 9-16). Also, surface water concentrations of cis-1,2-
dichloroethylene, and trichloroethene exceed Tier I1 Screening Values, which are the subject of
Specific Comment #6. Discuss the implications of these findings.

As noted in the response to Specific Comment #6, use of Tier I Screening Values is inappropriate.
The summary of the ecological risk assessment will be expanded to include the following text,
regarding potential risks under current conditions:

“The RME and CT concentrations of cis-1,2-DCE exceed the low end of the range of effect
concentrations for invertebrates. However, based on the magnitude of this exceedance, population
level risks to these receptors are unlikely. In addition, future impacts to invertebrate receptor
populations are being addressed through the ongoing groundwater remediation at the site.”

Section 9.6, Summary of Ecological Assessment for QUd4, Page 9-75, bullet 2. Change the
description of the “predatory mammal” and the “piscivorous” bird to the “omnivorous mammal”
and the “omnivorous bird.”

The summary will be changed to read “...adversely affect omnivorous mammal or omnivorous bird
populations that occur at the site following...”
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PROJECT REVIEW COMMENTS (Continued)

Operable Unit 4, Study Areas 12, 13, and 14 — Area C
Remedial Investigation
Naval Training Center
Orlando, Florida

Florida Department of Environmental Protection — David Grabka

1.

Page 2-33, Second Paragraph. The discussion on water level elevations with respect to
determining vertical gradients and flow direction is backwards. A higher water elevation in a
well screened at a shallow depth than in a well screened at a deeper depth indicates a downward
vertical gradient; i.e., groundwater velocity would have a component toward a deeper zone in the
aquifer.

Appropriate changes will be made to correct this error.

Section 5.2.4.2 Sediment Paragraph. I could not match the concentrations detected in sediment
discussed in the text with the concentrations shown in the chem-boxes in Figure 5-11.

Concentrations have been corrected such that the values in the text and in the Chem-boxes in Figure
5-11 are consistent with the analytical results in Appendix C.

Page 7-2, Table 7-1. The column listing biodegradation potentials for tetrachloroethene (PCE)
and its degradation products appears to be incorrect. The column has degradation of PCE more
likely occurring in an aerobic environment. In actuality, reductive dechlorination of PCE and
TCE in anaerobic environments are important processes and are likely occurring at the site.
Likewise, the biodegradation potentials column has vinyl chloride being more easily degraded in
an anaerobic environment than in an aerobic environment. This is contrary to my experience.
Please revise this column and also check the test to make sure that the discussion on natural
attenuation is accurate.

The entries in Table 7-1 have been corrected as suggested, and the table is now consistent with the
corresponding text.

Sections 8.2.2.3, 8.2.2.4 and 8.2.2.5. Each section has a sentence starting that “For each sampling
event not all parameters were analyzed; therefore, samples were averaged together.” This
statement does not make sense to me. How can analytical parameter results be averaged if they
weren’t analyzed for during each sampling event?

The sentence noted above is poorly worded and unnecessary. The sentence has been removed from
cach of the three sections.

Figures 5-2 and 5-4 refer to FDEP Soil Cleanup Goals (SCGs). These should be changed to Soil
Cleanup Target Levels (SCTLs).

The figures have been revised.
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This document, the Remedial Investigation Report for Operable Unit (OU) 4, Naval
Training Center (NTC) in Orlando, Florida, has been prepared under the direction
of a registered professional engineer, registered in the State of Florida. The
work, engineering evaluations, and professional opinions rendered in this report
were conducted or developed in accordance with commonly accepted procedures
consistent with applicable standards of practice. The document is based on the
geologic investigations and associated information detailed in the text and
appended to this report or referenced in public literature. Conclusions are
based upon interpretations of the applicable regulatory requrements, guidelines,
and relevant issues discussed with regulatory personnel during the investigation.
If conditions that differ from those described are determined to exist, the
undersigned should be notified to evaluate the effects of any additional
information on this assessment or the conclusions of this report. This report

was developed for OU 4, located on the Main Base of NTC, Orlando, Florida, and
should not be construed to apply to any other site.
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FOREWORD

To meet its mission objectives, the U.S. Navy performs a variety of operations,
some of which require the use, handling, storage, and/or disposal of hazardous
materials. Through accidental spills and leaks, or as a result of past
conventional methods of disposal, hazardous materials may have entered the
environment in ways unacceptable by current standards. As knowledge of the long-
term effects of hazardous materials on the environment has grown, the Department
of Defense (DOD) has initiated various programs to investigate and remediate
conditions related to suspected past releases of hazardous materials at their
facilities. Two of these programs are the Installation Restoration (IR) program
and the Base Realignment and Closure (BRAC) program.

The IR program complies with the Base Closure and Realignment Act of 1988 (Public
Law 100-526, 102 Statute 2623) and the Defense Base Closure and Realignment Act
of 1990 (Public Law 101-510, 104 Statute [1808]), which require the DOD to
observe pertinent environmental legal provisions of the Comprehensive Environmen-
tal Response, Compensation, and Liability Act (CERCLA), Executive Order 12580,
and the statutory provisions of Defense Environmental Restoration Program, the
National Environmental Policy Act, and any other applicable statutes that protect
natural and cultural resources.

The goal of the BRAC program is to expedite and improve environmental response
actions to facilitate the disposal and reuse of a BRAC installation while
protecting human health and the environment.

The Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM),
the U.S. Environmental Protection Agency (USEPA), and the Florida Department of
Environmental Protection (FDEP) collectively coordinate the cleanup activities
through the BRAC cleanup team, called the Orlando Partnering Team (OPT). This
team approach is intended to foster partnering, accelerate the environmental
cleanup process, and expedite timely, cost-effective, and environmentally
responsible disposal and reuse decisions.

Questions regarding the BRAC program at Naval Training Center (NTC), Orlando
should be addressed to the SOUTHNAVFACENGCOM BRAC Environmental Coordinator,
Mr. Wayne Hansel, at (407) 895-6714, or the SOUTHNAVFACENGCOM Engineer-in-Charge,
Ms. Barbara Nwokike, at (843) 820-5566.

NTC-OU4.RI
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EXECUTIVE SUMMARY

Harding Lawson Associates (HLA), under contract to Southern Division, Naval
Facilities Engineering Command (SOUTHNAVFACENGCOM), has prepared this Remedial
Investigation (RI) report for Operable Unit (OU) 4, which consists of Study Area
(SA) 12 (Defense Reutilization and Marketing Office [DRMO] Warehouses and Salvage
Yard), SA 13 (former base laundry and dry-cleaning facility), and SA 14 (DRMO
Storage Area) at the Naval Training Center (NTC) in Orlando, Florida. The RI was
conducted under Contract Number N62467-89-D-0317-135.

OU 4 was initially investigated during a Base Realignment and Closure (BRAC)
Environmental Baseline Survey (EBS) conducted in 1994 (ABB Environmental
Services, Inc. [ABB-ES], 1994). This survey, the first phase of the Installation
Restoration (IR) program, included a records search and site walkovers. Based
on the findings of the EBS, further investigation under the site screening
program was recommended. HLA (formerly ABB-ES) began a site screening
investigation at SAs 12, 13, and 14 in January 1995 (ABB-ES, 1996a).

During the 1995 site screening investigation of SA 12, tetrachloroethene (PCE)
and trichloroethene (TCE) were detected in groundwater. At SA 13, PCE and TCE
were measured in soil gas north of Building 1100 (the former laundry).
Chlorinated solvents above Florida Department of Environmental Protection (FDEP)
maximum contaminant levels (MCLs) were detected in all four shallow monitoring
wells at SA 13. Groundwater samples collected from shallow TerraProbe™ borings
installed between Building 1100 and Lake Druid contained PCE, cis-1,2-
dichloroethene (cis-DCE), and TGE. Surface water samples collected along the
lake shoreline contained several chlorinated solvents, including PCE, TCE,
cis-DCE, 1,1-dichloroethene (1,1-DCE), and vinyl chloride (VC). Sediment samples
also contained PCE and TCE. The highest surface water and sediment volatile
organic compound (VOC) concentrations were detected where a small ditch formed
by the surface expression of groundwater enters the lake, along the eastern
shoreline.

At SA 14, a soil gas survey indicated PCE at only one location near the northwest
corner of Building 1102. No other VOCs were detected in soil gas. No compounds
were detected above screening criteria in surface soil. PCE and TCE were
detected above their respective FDEP MCLs in one groundwater sample, and antimony
was detected above its FDEP MCL in three groundwater samples.

Based on these findings, the Site Screening Report (ABB-ES, 1996a) recommended
further investigation of the groundwater beneath SAs 12, 13, and 14, including
delineation of the PCE and TCE in groundwater at SA 13, and investigation of the
antimony in groundwater at SA 14. The report also recommended further
investigation of soil at SAs 13 and 14,

A Focused Field Investigation (FFI) was conducted in May 1996 to delineate the
VOC contamination in groundwater along the lake shore, and in surface water and
sediment. Chlorinated solvents were detected in groundwater, surface water, and
sediment samples. As in the 1995 site screening, the highest detected VOCs were
concentrated in the area where the ditch formed by the surface expression of
groundwater enters the lake. Data from drive point well samples indicated that
groundwater containing chlorinated VOCs is present just below the lake bottom.
At these locations, water elevations of the lake and within the drive points
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FGW.01.01 ~fi-



indicated an upwelling of groundwater into the lake. The results of this FFI
indicated that contaminated groundwater appeared to be the source of VOCs
detected in Lake Druid.

In March and April 1997, a focused source confirmation investigation was
conducted to confirm whether or not the area around a surge tank at the northwest
corner of Building 1100 was a primary source of groundwater contamination. The
investigation concentrated on the area upgradient of the surge tank, under the
former laundry facility itself. The TerraProbe™ was used to collect groundwater
and subsurface soil samples. In general, soil VOC concentrations decreased with
depth. The highest groundwater VOC concentrations were detected under the former
laundry facility, between the laundry and the surge tank, and mnortheast
(upgradient) of the laundry at one location. PCE and TCE were found at
concentrations in the 1 to 3 milligrams per liter range at several locations.
These results suggested a strong possibility that a source area of residual
nonaqueous-phase liquid (NAPL) is present beneath the former laundry facility,
possibly at more than one location. The residual PCE below the former laundry
facility is thought to occur as relatively immobile ganglia (or stringers), which
dissolve into passing groundwater. As groundwater flows toward Lake Druid, PCE
degrades to TCE and cis-1,2-DCE. A site conceptual model (SCM) was developed,
and identified a plume of chlorinated solvent-contaminated groundwater
originating from the area around Building 1100 and migrating through the
surficial aquifer into Lake Druid, near the shoreline west of the building.

An Interim Remedial Action (IRA) for groundwater consisting of two in situ
stripping recirculation wells installed within the VOC plume was implemented to
intercept and treat most of the contaminated groundwater before it reaches Lake
Druid. The objective of the IRA is to contain and control groundwater containing
VOCs upgradient of the lake, through the use of recirculating well stripping
technology. Groundwater is pumped into each recirculating well, aerated within
the well chamber (volatilizing the VOCs and thereby reducing VOC concentrations),
and then discharged. Due to overwhelming operation and maintenance (0&M)
problems, the recirculating wells have been replaced by extraction wells to
maintain the IRA objective.

This RI was conducted in order to characterize areas of OU 4 that were
represented as data gaps in the site conceptual model (SCM). These data gaps
were addressed through further characterization of groundwater contamination
located upgradient and cross-gradient of the main source area(s), determination
of the potential for off-site migration north of OU &4, and characterization of
contaminated soils. These results were to be used to define the nature and
distribution of contaminants at OU 4, identify potential threats to public health
or the environment, and, ultimately, evaluate potential remedial alternatives.
A work plan for the RI and subsequent feasibility study (FS) was written and
finalized by HLA in October 1997. The work plan was developed in conjunction
with and approved by the Orlando Partnering Team (OPT).

The RI field investigation included the following components: installation and
sampling of 11 monitoring wells and 5 microwells, sampling of 24 existing
monitoring wells and 5 drive points, collection of 11 surface soil samples and
20 subsurface soil samples, collection of 11 surface water and sediment samples,
aquifer characterization, an ecological survey, and a location and elevation
survey. The field investigation was conducted between September 1997 and
March 1998.
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Results of RI sampling and analyses indicated that analytes detected at three
surface soil sample locations were at concentrations above FDEP Residential Soil
Cleanup Target Levels (SCTLs; FDEP, 1999): sample locations U4S01l1 (arsenic),
U45006 (polynuclear aromatic hydrocarbons [PAHs] and polychlorinated biphenyls
[PCBs]), and U4S015 (PAHs). In May 1999, the Environmental Detachment,
Charleston (DET) of the Supervisor of Shipbuilding, Conversion and Repair, USN
(SUPSHIP) Portsmouth, Virginia, conducted a surface soil IRA at OU 4 that
involved the excavation of three areas associated with the surface soil sample
locations. This IRA was undertaken to mitigate potential risks associated with
exposure to analytes in surface soil. Each excavation measured 10 feet by
10 feet, and extended to a depth of 2 feet below land surface (bls). Confirmato-
ry samples collected from the four sidewalls of each excavation indicated that
elevated concentrations of arsenic, PAHs, and PCBs had been significantly reduced
or completely eliminated. Each excavation area was backfilled with clean fill.

The contaminants of concern (COCs) at OU 4 are primarily PCE and its degradation
products (TCE, cis-DCE, and VC) in groundwater, and in the surface water and
sediment of Lake Druid. The highest concentrations of chlorinated solvents
within the plume are believed to have already entered the lake.

Antimony was also detected in groundwater at SA 14. The affected area is
limited, and the antimony does not appear to have migrated substantially during
the last three years. Antimony concentrations in groundwater from several OU 4
monitoring wells have been measured twice: groundwater samples were collected
in April 1995 and in February 1998. The antimony concentrations detected in
samples from both sampling events were comparable.

Results of the human health risk assessment (HHRA) indicate that the cumulative
risk associated with potential future residential exposure to surface soil,
groundwater, surface water, and sediment at OU 4 is above the U.S. Environmental
Protection Agency (USEPA) acceptable cancer risk range and the FDEP target level
of concern. This risk is primarily due to chlorinated VOCs in groundwater. The
estimated lifetime cancer risk at OU 4 associated with potential exposures to
soil, groundwater, and surface water did exceed Florida's target cancer risk
level of concern of 1x107%.

Risks to terrestrial, aquatic, and semi-aquatic receptors based on exposure to
contaminants in surface soil, groundwater, surface water, and sediment at OU &
were evaluated in the ecological risk assessment (ERA). Potential sublethal
risks were identified for terrestrial plants and wildlife exposed to surface soil
at OU 4, primarily due to aluminum, lead, silver, vanadium, and zinc. Potential
sublethal risks were also identified for certain aquatic and semi-aquatic
organisms exposed to surface water and sediment at OU 4. Pelagic aquatic
organisms are not at risk from exposure to chlorinated VOCs in groundwater.

Because the results of the RI indicate that risks to human health and the
environment are present at OU 4, a feasibility study will be prepared for the 0OU.
The FS will evaluate potential remedial alternatives based on engineering
factors, implementability, environmental and public health concerns, and costs.
The results of the FS will be presented in the FS report.
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CHAPTER 1.0



1.0 INTRODUCTION

Harding Lawson Associates (HLA), under contract to Southern Division, Naval
Facilities Engineering Command (SOUTHNAVFACENGCOM) , has prepared this Remedial
Investigation (RI) Report for Operable Unit (OU) 4 at the Naval Training Center
(NTC) in Orlando, Florida (shown on Figure 1-1). OU 4 is located within Area C
of the NTC, and includes Study Area (SA) 12 (Defense Reutilization and Marketing
Office [DRMO] Warehouses and Salvage Yard), SA 13 (former base laundry and
drycleaning facility), and SA 14 (DRMO Storage Area). The RI was conducted under
Contract Number N62467-89-D-0317-135. This RI report incorporates responses to
comments received from the Florida Department of Environmental Protection (FDEP)
and the U.S. Environmental Protection Agency (USEPA) (Appendix R).

The approach to the RI at OU 4 was developed with guidance from the Orlando
Partnering Team (OPT), which includes representatives from FDEP, USEPA Region IV,
and SOUTHNAVFACENGCOM and their consultants.

The following sections describe the regulatory and facility background for NTGC,
Orlando, and outline the organization of the report.

1.1 REGULATORY BACKGROUND. To meet its mission objectives, the U.S. Navy
performs a variety of operations, some of which require the use, handling,
storage, or disposal of hazardous materials. Because of accidental spills and
leaks and past conventional methods of disposal, hazardous materials may have
entered the environment in ways unacceptable by today’s standards. As knowledge
of the long-term effects of hazardous materials on the environment has grown, the
Department of Defense (DOD) has initiated various programs to investigate and
remediate conditions related to suspected past releases of hazardous materials
at DOD facilities. Two of these programs are the Installation Restoration (IR)
program and the Base Realignment and Closure (BRAC) program.

The IR program complies with the Base Closure and Realignment Act of 1988 (Public
Law 100-526,102 Statute 2623) and the Defense Base Closure and Realignment Act
of 1990 (Public Law 101-510,104 Statute [1808]), which require the DOD to observe
pertinent environmental legal provisions of the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), Executive Order 12580, as
well as the statutory provisions of the Defense Environmental Restoration
Program, the National Environmental Policy Act, and any other applicable statutes
that protect natural and cultural resources.

Originally, the Navy'’s part of the IR program was called the Navy Assessment and
Control of Installation Pollutants (NACIP) program. Early reports reflect the
NACIP process and terminology. The Navy eventually adopted the program structure
and terminology of the standard IR program.

The IR program is conducted in several stages, as listed below.

. Preliminary Assessment (PA)

. Site inspection (SI) (under the NACIP program, the PA and SI steps were
together called the Initial Assessment Study [IAS])

NTC-OU4.R
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. Remedial Investigation and Feasibility Study (RI/FS)
. Record of Decision
o Remedial Design and Remedial Action.

The goal of the BRAC program is to expedite and improve environmental response
actions to facilitate the disposal and reuse of a BRAC installation, while
protecting human health and the environment.

Several investigations have been performed at the NTC, Orlando, to assess and
characterize potential contamination at the facility. These include an IAS
(C.C. Johnson, 1985) and a subsequent Verification Study (Geraghty & Miller,
1986) . Under BRAC, the following investigations have been completed: an
Environmental Baseline Survey (EBS) (ABB Environmental Services, Inc. [ABB-ES],
1994a), a Site Screening Report (ABB-ES, 1996a), Lake Druid surface water and
sediment sampling (ABB-ES, 1997f), SA 13 groundwater delineation (ABB-ES, 1997f),
a Focused Field Investigation (FFI) (ABB-ES, 1997f), a pumping test (ABB-ES,
1996d), a Focused Source Investigation (ABB-ES, 1997a), an Interim Remedial
Action (IRA) to address contaminants in surface soil, and an ongoing groundwater
IRA Performance Monitoring program.

To facilitate their assessment, sites identified as part of the IR program at
NTC, Orlando have been combined into groups known as OUs. An OU is composed of
sites that are in close proximity to each other, have similar contaminant
exposure histories, and/or will likely require similar remedial measures.

The OU 4 RI was conducted in accordance with the methods described in USEPA's

Guidance for Conducting Remedial Investigations and Feasibility Studies Under
CERCLA (USEPA, 1988a), with the following objectives:

. determine the nature and distribution of contaminants at the site;

. identify potential threats to public health or the environment posed by
the potential release of contaminants from the site; and

. as part of the feasibility study (FS), evaluate potential remedial
alternatives based on engineering factors, ability to be implemented,
environmental and public health concerns, and costs.

Through rapid data acquisition and analysis, the RI program was designed to be
as efficient and streamlined as possible. Because it is not possible to
completely characterize a site using even a very large number of explorations and
chemical analyses, the approach taken was to sufficiently characterize the site
using a limited number of explorations and analyses that permitted the
development and refinement of a conceptual model. Reasonable conclusions were
drawn from the data and were used to formulate a working hypothesis, which will
evolve and grow along with increased knowledge.

To support decisions made as a result of this investigation, data have been
acquired that will support a human health risk assessment (HHRA), an ecological
risk assessment (ERA), and an FS. This RI report presents the results of these
investigations.

NTC-0U4.R
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1.2 FACILITY BACKGROUND. NTC, Orlando is situated in central Florida, in the
Orlando, Orange County, area (Figure 1-2). The NTC, Orlando encompasses 2,072
acres and consists of four discrete facilities: Main Base, Area C, Herndon
Annex, and McCoy Annex (Figure 1-2)., The Main Base occuples 1,095 acres, and is
located north of State Road 50, approximately 3 miles east of Interstate 4. Area
C occupies 45.8 acres, and is located approximately 1 mile west of the Main Base
off Maguire Boulevard. Herndon Annex (approximately 54 acres) is located 1.5
miles south of the Main Base, adjacent to the city of Orlando’s Herndon Executive
Airport. McCoy Annex (826 acres) is approximately 12 miles south of the Main
Base, adjacent to the city of Orlando’s International Airport.

OU 4, the subject of this report, is located within Area C. The following
background information focuses on this part of NTC, Orlando. Further discussions
of Area C, Herndon Annex, and McCoy Annex may be found in the Project Operations
Plan (POP) (ABB-ES, 1997b).

1.2.1 Facility History The history of NTC, Orlando begins with the construction
of the original Orlando Municipal Airport prior to 1940. 1In August 1940, the
U.S. Army Air Corps (predecessor of the U.S. Air Force) took over the municipal
airport and began construction of its Orlando Air Base, which officially opened
on December 1, 1940. During the following two years, the Army Air Corps acquired
additional property and built auxiliary landing fields in the surrounding area.

The U.S. Army Air Corps conducted operations at the Main Base and Area C from
1940 until 1947, at which time the U.S. Air Force assumed command of the
facilities as the Orlando Air Force Base (OAFB). The base was deactivated on
October 28, 1949, and remained on standby status until January 1, 1951, when it
was reactivated as an Aviation Engineers’ training site. Other Air Force units
arrived, and the Military Airlift Command assumed full jurisdiction of the base
in 1953.

The Navy began moving its Training Device Center from Port Washington, New York,
to OAFB on September 15, 1965, and finished the move in June 1967. In 1968, the
Air Force ceased operations at OAFB, Area C, and Herndon Annex. The property was
commissioned as NTC, Orlando on July 1, 1968.

1.2.2 Facility Description and Conditions The following paragraphs address
operations and surrounding land use for Area C. These operations frequently
change, as various portions of NTC, Orlando gradually phase out activities.

1.2.2.1 Facility Operations The stated mission of NTC, Orlando was to exercise
command over, and coordinate the efforts of, the assigned subordinate activities
in recruit training of enlisted personnel; provide initial skill, advanced,
and/or specialized training for officer and enlisted personnel of the regular
Navy and Naval Reserve; and to support other activities as directed by a higher
authority (ABB-ES, 1996¢).

Area C (shown on Figure 1-3) served as a supply center for NTC, Orlando and
includes a former laundry and dry-cleaning facility, and the DRMO. The laundry
and drycleaning facility closed in the fall of 1994,

1.2.2.2 Adjacent Land Use Area C is surrounded by urban development, including
single- and multifamily residential developments to the north and south, Lake
Druid to the west, and an office park to the east. Lake Druid is approximately

NTC-OU4 Ri
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300 feet west of Port Hueneme Avenue. It is semicircular in shape, with a maximum
length of approximately 1,260 feet and a width of 860 feet. Approximately one-
third of the lake is surrounded by undeveloped land to the east, owned by NTC,
Orlando. It is mostly forested, and the shoreline is thick with floating
emergent plants. The remainder of the lake is surrounded by approximately 3/4-
acre residential properties.

There are no industrial facilities adjacent to Area C. According to City of
Orlando records, no permitted irrigation or domestic wells are present within the
vicinity of OU 4. Similarly, there are no production wells within 1/2 mile of
0U 4.

1.3 REPORT SCOPE AND ORGANIZATION. The format and content of this RI report are
summarized below.

. Chapter 1.0 has provided an introduction to the RI process, with a
summary of the site history and regulatory background, and this
description of the components of the report.

e Chapter 2.0 gives an overview of the site conceptual model (SCM), and
summarizes previous investigations at SAs 12, 13, and 14.

. Chapter 3.0 describes the physical setting of the site, including its
physiography, climate, geology, hydrogeology, demography, and ecologi-
cal setting.

. Chapter 4.0 describes the procedures used in data management.

o Chapter 5.0 summarizes the nature and extent of contamination in
surface and subsurface soil, groundwater, surface water, and sediment
at 0OU 4.

. Chapter 6.0 presents the revised SCM, based on results of the RI field
investigation.

. Chapter 7.0 evaluates the fate and transport of contaminants.
. Chapter 8.0 describes the HHRA.
. Chapter 9.0 describes the ERA.

. Chapter 10.0 summarizes the results and findings developed during this
RI.

Appendices are also included to support these chapters. These are

. Appendix A, Summary of Analytical Detections, OU 4 Previous Investiga-
tions;

o Appendix

. Appendix

. Appendix

. Appendix

. Appendix

;, Previous Investigation Figures;

, Laboratory Positive Detection Tables;
Complete Laboratory Analytical Results;
, Human Health Risk Assessment;

, Ecological Risk Assessment;

HEO O
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Soil Boring Logs;

Monitoring Well Construction Logs;
Monitoring Well Development Logs;
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Slug Test Graphs;

Groundwater Plume Contouring;

IRA Completion Report - Surface Soil IRA:
PARCC Report;
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2.0 SITE BACKGROUND AND SETTING

As stated in Chapter 1.0, OU 4 is located within Area C and includes SA 12 (DRMO
Warehouses and Salvage Yard), SA 13 (Former Base Laundry and Dry-cleaning
Facility), and SA 14 (DRMO Storage Area). This chapter presents the site
background and physical setting, and includes the results of IR program
investigations conducted to date at OU 4.

2.1 HYDROGEOLOGIC SETTING. This section discusses the hydrogeologic framework
for the area of NTC, Orlando, providing a general characterization of the major
lithologic units and aquifers at NTC, Orlando along with a summary of available
documented information for OU 4, Area C. Chapter 3.0 contains a detailed
discussion of the regional and local physical characteristics (topography,
geology, hydrogeology, soil, and surface water hydrology) of NTC, Orlando. A
conceptual framework of the hydrogeologic setting, as it applies to the
evaluation of contaminant migration in groundwater, is summarized below.
Additional geologic and hydrogeologic information is provided in Chapter 3.0.

Three major lithologic units underlie NTC, Orlando: (1) the surficial sands and
clays of Holocene and Pleistocene age; (2) the clays, sands, and carbonates of
the Hawthorn Group (Miocene); and (3) the underlying Eocene carbonates of the
Ocala, Avon Park, and Lake City Limestones. Three principal aquifers correspond
to these lithologic units: (1) the surficial aquifer, (2) an intermediate aqui-
fer and confining zone within the Hawthorn Group (formerly referred to as the
secondary artesian aquifer), and (3) the Floridan aquifer system.

The sediments of the Hawthorn Group contain the intermediate aquifer (which may
have more than one water-producing zone), and act as a confining unit for the
Floridan aquifer system. The Hawthorn Group acts as a lower aquitard for the
surficial aquifer by impeding the downward migration of groundwater, and as an
upper aquitard for the Floridan aquifer system (causing it to be confined or
semiconfined). The Hawthorn Group is 80 to 100 feet thick on the eastern side
of Orlando, as shown in geologic cross sections by Lichtler and others (1968).

The net hydrogeological effect of the Hawthorn Group in the NTC, Orlando area is
to restrict the vertical flow of groundwater in the surficial aquifer, causing
the primary direction of groundwater flow to be horizontal. This is important
in the consideration of the potential transport of contaminants in groundwater.
Horizontal flow in the surficial aquifer is prevalent in the northern and central
parts of Florida where the Hawthorn Group is present. The potential does exist
in the NTC, Orlando area for groundwater to migrate vertically into the
intermediate aquifer and eventually into the Floridan aquifer system, depending
on the elevation of the potentiometric surface for these two lower aquifers
relative to the elevation of the water table. However, the low vertical perme-
ability of the clayey Hawthorn Group sediments would result in extremely slow
vertical flow rates (i.e., long travel times) relative to horizontal flow rates
in the surficial aquifer.

For these reasons, the primary unit of hydrogeologic interest to the investiga-
tion of potential groundwater contamination at OU 4 is the surficial aquifer.
The Holocene and Pleistocene unit that contains the surficial aquifer is
primarily composed of sand with varying amounts of silt and clay. On the eastern
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side of Orlando, this unit ranges in thickness from approximately 60 to 90 feet,
based on the geologic cross sections presented by Lichtler and others (1968).
As discussed above, groundwater flow in the surficial aquifer is generally
horizontal, and follows the topography to the nearest surface water body or
drainage ditch that intersects the water table.

In the vicinity of OU 4, groundwater flow (following topography) travels westerly
from the study areas toward Lake Druid. Potentiometric data collected in January
1997 and subsequent water-level measurement events confirm this westerly flow
direction (see Paragraph 3.6.3.1). The aquifer matrix is relatively homogeneous,
composed of fine sand interbedded with silty and/or clayey fine sand.

The soil density of the surficial aquifer typically ranges from medium dense to
dense, with the exception of a very dense, hard layer approximately 15 feet below
land surface (bls), with varying thickness averaging about 5 feet. No stratum
has been identified that would act as a hydraulic or chemical confining layer or
barrier. For these reasons, the conceptual understanding of groundwater flow at
OU 4 assumes that the entire thickness of the surficial sand unit is available
for the potential transport of contaminants in the surficial aquifer.

This conceptual understanding formed the basis on which the RI groundwater
investigation was planned.

o The aquifer of primary interest to the groundwater investigation at
OU 4 is the surficial aquifer.

. Groundwater flow in the surficial aquifer is primarily horizontal and
flows westerly toward Lake Druid.

. The entire thickness of the surficial sand (from the water table to the
top of the Hawthorn Group) is available for the potential transport of
contaminants, and was assessed during the investigation.

2.2 SITE BACKGROUND AND CONDITIONS. The first phase of the IR program at NTC,
Orlando was an IAS conducted in 1985 by C.C. Johnson. This assessment included
an archives search and site walkovers at the four main facilities of NTC, Orlando
(Main Base, Area C, Herndon Annex, and McCoy Annex). The study identified nine
potentially contaminated sites, including one such site at Area C, an old boiler
building used for the laundry facility. The boilers were constructed in the
early 1940s and removed in 1972. The building that housed the boilers was
partially demolished in 1979, and completely removed in the mid-1980s. The IAS
did not include this site as one of the five sites identified basewide for
further study.

A Verification Study performed in 1986 by Geraghty & Miller did mot include any
sites at Area C.

In 1994, HLA (then ABB-ES) prepared an EBS for NTC, Orlando (ABB-ES, 1994). The
purpose of the EBS was to determine whether or not each installation property is
suitable for lease or transfer. If eligible, properties were issued a Finding
of Suitability to Lease or a Finding of Suitability to Transfer. SAs 12, 13, and
14 were evaluated as part of the EBS. Potential areas of environmental concern
identified in the EBS are discussed below.

NTC-CU4.RI
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2.2.1 SA 12, Background and Conditions SA 12 includes DRMO warehouses (Build-
ings 1061 and 1063), the salvage yard, and the truck scales (Facility 1069).
These buildings are located on Port Hueneme Avenue, in the north-central portion
of Area C (Figure 2-1). The warehouse buildings were originally constructed in
the early 1940s. Site use as a salvage, scrap, and disposal yard has reportedly
remained consistent throughout its history. Based on a review of aerial
photographs, Building 1063 originally occupied approximately one-half the
footprint of the current structure. This original warehouse was destroyed by
fire in 1962, and was replaced in 1963 by the current building. The newer
warehouse is constructed of sheet metal walls and roof (known as a "Butler"
building) on a concrete slab, and has 9,600 square feet of floor space and steel
racks for storing salvage materials. There is a flammables storage locker on the
western side of the building. To the east of the building is the truck scale
(Facility 1069), which consists of a concrete slab on a weighing mechanism.

The asphalt-paved salvage yard, located west of the warehouse, is occupied by
rows of salvage scrap materials, concrete storage bins, and a drum storage area.
There is also a transformer carcass storage area formerly in the southwest corner
of the study area. Salvage scrap items are currently stored in this area,
including desks, wheels, vehicles, transformers, and fencing. It is not known
how long this area has been paved.

Historical records indicate that this area was used to store small quantities (1
to 5 gallons) of hazardous waste between 1959 and 1985. These wastes were stored
in the southwest corner of the salvage lot, and included the following: paints,
insecticides, asbestos, solvents (including trichloroethene [TCE] and methyl-
ethyl ketone), ammonium hydroxide, sodium sulfide, and mercury. A more detailed
description of SA 12 can be found in the BRAC Site Screening Report (ABB-ES,
1996a).

2.2.2 SA 13, Background and Conditions Buildings 1100 and 1101 are located in
the northern end of Area C at the intersection of Port Hueneme Avenue and
Davisville Street (Figure 2-1). Building 1101, located east of Building 1100,
was a boiler house that was partly demolished in 1979 and completely removed in
the mid-1980s.

Building 1100 (Figure 2-2) is a single-story, wood-framed structure that occupies
54,916 square feet. Since its construction in 1943, it has been used as an
industrial laundry and dry-cleaning facility that served the entire military
base. The surrounding ground surface is paved with asphalt, except for small
areas north, east, and west of the building that are landscaped and grass-
covered. The paved areas around the perimeter of the building include roads and
parking lots. Prior to construction of the facility, the land was undeveloped.

The IAS provided the following brief description of the former laundry processes.
The U.S. Army Air Corps built the laundry facility sometime around 1941 for the
purpose of cleaning all base personnel uniforms and clothing. An Orlando Army
Alr Base sewer drawing from 1946 indicates that a sanitary sewer connection was
present at the laundry, presumably for disposal of laundry wastewater. Dry-
cleaning machines were operated by the Air Force beginning as early as 1958, and
possibly earlier. The Air Force operated the laundry facility until 1968, at
which time the U.S. Navy took over operations.

NTC-OU4.RI
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During Navy operation of the facility, all conventional wash water discharged to
the sewer system via a surge tank/equalization basin (C.C. Johnson, 1985).

From 1958 to 1967, the dry-cleaning operations at Building 1100 generated
approximately 25 gallons per month of tetrachloroethene (PCE) "still bottoms" for
on-base disposal. "Still bottoms"™ or "stills" were a distillation by-product of
solvent recovery common to early dry-cleaning operations. The still bottoms were
allegedly disposed of in the North Grinder Landfill (OU 1). Diatomaceous earth
filters removed soil from the solvent. The IAS reported that from 1958 to 1967,
about 70 pounds of these filters were disposed of each week in the Neorth Grinder
Landfill. In the mid-1970s, paper filter cartridges replaced the earth filters.
In 1984, cartridge strippers were added to remove PCE by wusing a steam
technology. From 1968 to early 1985, the waste filters and still bottoms were
placed in dumpsters and hauled off base by a waste disposal contractor. By 1985,
all spent cartridges and still bottoms were handed over to the Defense Property
Disposal Office, later referred to as the DRMO (C.C. Johnson, 1985).

The EBS reported several historical spills/releases, including the release of
20 gallons of PCE northeast of Building 1100, and a reported spill of 55 gallons
of PCE on pavement along the north side of Building 1100 in October 1994 (ABBR-ES,
1994 .

A review of engineering drawings indicates that there may have been a production
well located north of Area C, in what is now a condominium complex. According
to U.S. Geological Survey (USGS) records, this production well was installed in
February 1943 to supply water for the laundry facility. The well was completed
to a depth of 828 feet, and was cased down to 360 feet. Aerial photographs from
1962 show no evidence of the well or the associated pump house. No well
abandonment records have been found. The well location shown on the engineering
drawing is currently under the footprint of one of the condominium buildings.

A second production well was also installed in February 1943 to supply the
laundry. This well, which was located 75 feet south of the laundry, was 655 feet
deep and cased down to 383 feet. In December 1995, representatives of the City
of Orlando purged and sampled groundwater from this well. No volatile organic
compounds (VOCs) were detected. The well was then properly abandoned by the
St. John's Water Management District.

There is also a deep drainage well (over 500 feet deep) near the shore of Lake
Druid, approximately 600 feet southwest of Building 1100 (Figure 2-1). This well
was also installed in the 1940s, presumably to regulate the Lake Druid water
level. Lake overflow is now directed to Lake Rowena via a weir constructed on
the western bank of the lake, and the old drainage well is not in use. A trench
that once connected the well structure to the lake is now bermed. Presently, the
former drainage well is covered by a square, brick enclosure. In 1997 HIA
personnel probed the well using a polyvinyl chloride (PVC) pipe, and encountered
what appeared to be a concrete plug approximately 6 feet bls. This plug was
interpreted as evidence that the drainage well had been abandoned, although no
records of the abandonment have been located.

Laundry operations ceased in the fall of 1994, and the facility is currently
inactive. All of the laundry and dry-cleaning equipment have been removed from
the building.
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A more detailed description of SA 13 can be found in the BRAC Site Screening
Report (ABB-ES, 1996a).

2.2.3 SA 14, Background and Conditions SA 14 includes Building 1102 and the
surrounding paved and grassy areas, and is located off Marvin Shields Avenue in
the northeast portion of Area C (Figure 2-1). The area is used for indoor and
outdoor storage of salvageable equipment and materials, in support of DRMO
operations. The facility includes a rectangular, one-story corrugated steel
building (3,840 square feet) constructed on a concrete slab with a gabled roof.
The building was originally constructed in 1969. Prior to that time, the area
between the base laundry facility (to the northwest) and the current structure
was used as a scrap and salvage yard. The surrounding salvage yard is currently
asphalt-paved. Equipment and materials reportedly stored at this location during
the 1994 EBS include office furniture, mattresses, refrigerators, and dry-
cleaning equipment (ABB-ES, 1994).

A documented release of 3 gallons of PCE from scrap dry-cleaning equipment
occurred in 1989. Remediation included the removal and disposal of approximately
20 drums of contaminated soil and asphalt. However, the exact location of the
release was not indicated (ABB-ES, 1994).

A more detailed description of SA 14 can be found in the BRAC Site Screening
Report (ABB-ES, 1996a).

2.3 BRAC INVESTIGATIONS. BRAC investigations at Area C began with site
screening. SAs 12, 13, and 14 were each evaluated separately, beginning in early
1995. The purpose of the site screening process was to either confirm that the
sites were suitable for immediate transfer, or determine data needs for any
additional investigations that may be required. All BRAC investigations
conducted to date are summarized in Table 2-1. Figure 2-3 shows all site
monitoring well locations. Groundwater contamination was detected in all three
SAs, most notably in SA 13. Additional focused investigations were subsequently
conducted at SA 13 to evaluate Lake Druid and identify the potential source(s)
of VOCs detected in the lake. SAs 12, 13, and 14 were formally designated OU 4
in December 1995,

The site screening investigation at SAs 12, 13, and 14 was conducted from January
to April 1995, and included a geophysical survey, a soil gas survey, surface and
subsurface soil sampling, and the installation of 16 monitoring wells to evaluate
groundwater . Twelve of the wells were installed to evaluate the shallow
surficial aquifer, and the four remaining wells were installed in the immediate
vicinity of the former laundry facility with screens that extend to the base of
the surficial aquifer (approximately 60 feet bls). Saturated soil samples were
collected approximately every 6 feet during installation of each deep well, and
were analyzed for VOCs using a field gas chromatograph (GC). Combined with the
shallow and deep groundwater sample data collected from the monitoring wells, the
field GC data provided information about the entire thickness of the surficial
aquifer. These results are summarized by study area in the following subsec-
tions.

2.3.1 SA 12, Investigation Summary and Results The site screening program for
SA 12 included the collection and analysis of surface soil, subsurface soil, and
groundwater samples at four locations. Four soil borings, 12B001 through 12B004,
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Table 2-1
BRAC Investigations

Remedial Investigation
Operable Unit 4, Study Areas 12, 13, and 14 (Area C)
Naval Training Center
Orlando, Florida

Investigation Date Techniques Employed Report Reference

Site Screening at January 1995 to Geophysics, soil gas, surface and subsurface soil sam- BRAC Environmental Site-Screening Report, NTC, Orlando,

SAs 12, 13, and 14 April 1995 pling. Shallow and deep groundwater sampling. Florida, ABB-ES 1996a.

Lake Druid Sampling December 1995 Surface water and sediment sampling. Interim Remedial Action Focused Fieid Investigation Report
OU 4, NTC, Orlando, Florida, ABB-ES 19971,

SA 13 Groundwater December 1995 Groundwater sampling via TerraProbess Interim Remedial Action Focused Field Investigation Report

Delineation OU 4, NTG, Orlando, Florida, ABB-ES 19971,

OU 4 Focused Field May 1996 Surface water, sediment, and groundwater sampling. Interim Remnedial Action Focused Field Investigation Report

Investigation TerraProbe®, cone penetrometer, permanent wells, QU 4, NTC, Orlando, Florida, ABB-ES 19971,

OU 4 Pumping Test August 1996 Eighteen-hour constant rate pumping test. Letter Report, Pumping Test Implementation and Results,
NTC, Oriando, Florida, ABB-ES 1996d.

OU 4 Focused Source March-April 1997 Subsurface soil and groundwater sampling beneath Technical Memorandum, Interim Remedial Action, Focused

Investigation laundry building using TerraProbes», Investigation/Source Confirmation, Building 1100 Surge
Tank, NTC, Orlando, Florida, ABB-ES 1997a.

OU 4 Interim Remedial December 1997 - Recirculation well influent and effluent sampling, ground-  OU 4 IRA, Performance Monitoring and Sampling Plan,

Action Performance present water sampling. Quarterly Reports #1, #2, #3, and #4, NTC, Orlando, Flori-

Monitoring Program da, ABB-ES, 1998a, HLA, 1999a, 1999b, 1999c,

Notes: BRAC = Base Realignment and Closure.
RI/FS = remedial investigation and feasibility study.
SA = study area.
OU = operable unit.
NTC = Naval Training Center.
ABB-ES = ABB Environmental Services, Inc.
™ = gervice mark.
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were each advanced to a depth of 15 feet bls using hollow-stem augers (HSAs).
Soil samples were collected at continuous two-foot intervals using a split-spoon
sampler, and were field-screened for VOCs using a flame ionization detector
(FID). Surface and subsurface soil samples, including one duplicate sample, were
collected at each soil boring location. Surface soil samples were collected from
immediately below the asphalt to 1 foot bls. Subsurface soil samples were
collected from the interval immediately above the water table (at &4 to 6 feet
bls). Each of the four soil borings was completed as a shallow monitoring well.

A complete set of soil and groundwater analytical results for SA 12 is presented
in the Site Screening Report (ABB-ES, 1996a). Positive detections in soil are
shown in Appendix A, Tables A-1 and A-2. Positive detections in groundwater are
shown in Appendix A, Table A-3 and in Appendix B, Figure B-2. Groundwater
analytical VOGC results for all of OU 4 (SAs 12, 13, and 14) are also shown in
Appendix B, Figure B-2. No compounds or analytes were detected in surface soil
samples above screening criteria. PCE was detected in groundwater from
monitoring well OLD-12-01A, at a concentration of 8 micrograms per liter (ug/A).
TCE was also present at a concentration of 2 pg/f, below the FDEP maximum
contaminant level (MCL) of 3 ug/f. A discussion of the results can be found in
the Site Screening Report (ABB-ES, 1996a).

2.3.2 SA 13, Investipation Summary and Results The site screening investiga-
tions at SA 13 included a geophysics program, a passive soil gas survey, and the
collection and analysis of subsurface soil and groundwater samples.

The geophysical program consisted of an initial vertical gradiometer (magnetome-
ter) survey, followed by a confirmatory ground-penetrating radar (GPR) survey,
which focused on anomalies identified by the magnetometer. The geophysical data
did not define any areas requiring additional investigation or underground
storage tanks.

Results of the soil gas survey indicated that the highest concentration of PCE
was north of Building 1100, which is consistent with the documented release of
dry-cleaning solvent in October 1994. The PCE detection northwest of Building
1100 corresponds to a location at which VOC concentrations in groundwater are
among the highest detected at OU 4. The VOCs detected northeast of Building 1100
are in the vicinity of a reported release of chlorinated solvents.

Four nested pairs of groundwater monitoring wells were installed in the surficial
aquifer at locations surrounding Building 1100 (Appendix B, Figure B-2). During
well installation, deep and shallow soil borings were advanced using HSAs. Soil
borings 13B001 through 13BO08 correspond to monitoring well locations OLD-13-01
through OLD-13-08, respectively. Soil samples were collected continuously using
a split-spoon sampler and were field-screened with an FID. Soil samples
collected from the deep borings at SA 13 were also analyzed using a portable GC,
at a rate of one sample per 6 linear feet, or more frequently when FID screening
results were elevated. The results of the field GC screening are shown in
Appendix A, Table A-4. Soil samples were collected from selected shallow and
deep borings. The samples were submitted for total petroleum hydrocarbons (TPH)
and full suite Contract Laboratory Program (CLP) target compound list (TCL) and
target analyte list (TAL) laboratory analyses, in accordance with USEPA Level IV
Data Quality Objectives (DQOs). In general, sampling locations were selected
from intervals with the highest VOC concentrations, as determined by FID
screening, or at the interval above the water table.
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A summary of positive detections in soil and groundwater samples is presented in
Appendix A, Tables A-5 through A-7. Arsenic and beryllium were detected in soil
at four locations, but at concentrations only slightly above background screening
values. The primary contaminants of concern (COCs) were chlorinated solvents.
VOCs above FDEP MCLs were detected in all four shallow monitoring wells. Trace
concentrations of VOCs were detected in two of four deep monitoring wells (OLD-
13-02C and -08C). See Appendix B, Figure B-2, for groundwater VOC results.

After review of the above site screening data, the NTC, Orlando Restoration
Advisory Board requested sampling of surface water and sediment along the Lake
Druid shoreline, downgradient of SA 13. On November 29, 1995, surface water and
sediment samples were collected along the shoreline and were analyzed for VOCs
by an off-site laboratory using USEPA Method 8010 (Appendix B, Figure B-2). PCE,
TCE, cis-1,2-dichloroethene (cis-DCE), 1,1-dichloroethene (1,1-DCE), and vinyl
chloride (VC) were detected at these locations in concentrations as high as 9.4
ng/2, 370 pug/k, 1,100 pg/l, 1.5 pg/2, and 15 ug/k, respectively. At some
locations, TCE and cis-DCE were detected in surface water at concentrations
greater than had been detected in groundwater collected from the monitoring wells
during site screening.

Lake Druid is a Class III surface water body, as described in Chapter 62-302,
Florida Administrative Code (FAC), Surface Water Quality Standards. Concentra-
tions of PCE and TCE were at concentrations above Florida Freshwater Surface
Water Cleanup Target Levels (SWCTLs) (FDEP, 1999). VC concentrations also
exceeded minimum criteria (the detection limit), as specified in Chapter 62-
302.500, FAC. There is not a published SWCTL for cis-DCE, but SWCTLs are
available for total 1,2-DCE (7,000 pg/2) and tran-DCE (11,000 wg/L). However,
because SWCTLs were not promulgated until 1999, the Florida MCL (70 ug/l) was
established as the performance standard for cis-DCE in groundwater discharging
to the lake for the OU 4 IRA (ABB-ES, 1997c¢). The highest surface water and
sediment VOC concentrations were detected where a ditch formed by the surface
expression of groundwater enters the lake, along the eastern shoreline (see
Figure 2-3).

On December 11, 1995, additional surface water and sediment samples were
collected in Lake Druid approximately 50 feet west of the November locations.
The water depth at these locations was approximately 4 feet. Cis-DCE was
detected in surface water collected at each location. TCE was also detected in
surface water at sample location 13D/WO0801. TCE and PCE were detected in
sediment from this location, and from location 13W/D00901. Chlorinated solvent
concentrations from the locations farther out in the lake were generally lower
than those at the shoreline. None of the constituents detected were above
SWCTLs.

During the week of December 18, 1995, groundwater samples were collected from the
area between Lake Druid and Building 1100 to further delineate groundwater
contamination and to identify the possible source of the elevated VOCs in the
lake. Samples were collected from temporary wells installed by hand auger in the
heavily vegetated areas, and from TerraProbe™ borings installed in open areas.
Sample points were placed along north-south lines adjacent to Building 1100 and
along the northern fenceline. Sample locations are shown in Appendix B,
Figure B-4.
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Groundwater samples were collected at the water table from the temporary wells,
screened using a portable GC, and sent off-site for laboratory analysis of VOCs.
No VOCs were detected in these shallow monitoring wells.

Groundwater samples were collected from three depth intervals at each TerraProbe™
boring: (1) at the water table, (2) at approximately 18 bls, and (3) at 30 feet
bls. Analysis of the TerraProbe™ samples included field GC screening and off-
site laboratory analyses. The results of this phase of screening showed that
PCE, cis-DCE, and TCE were present at total concentrations over 1,000 pg/8 to a
depth of at least 30 feet bls. Deeper samples were not collected at that time.
Total VOCs concentrations over 7,000 pg/2 were detected 30 feet bls at location
13Q011, northwest of the surge tank. These data are summarized in Appendix A,
Table A-8.

Using these data, HLA prepared human health and ecological preliminary risk
evaluations (PREs) (ABB-ES, 1997f). The PREs were screening level evaluations
of potential risks to human and ecological receptors. The PREs were performed
to determine if the environmental contamination at Area C required further
action, with particular focus on human health risks posed by the VOC contamina-
tion in the lake.

The PREs were reviewed and approved by FDEP and USEPA. They concluded that
although potential human health risks existed, an imminent hazard condition was
not present.

Additional investigations have been conducted at SA 13, and are considered
focused because they were intended to address only specific areas, such as the
pathways for VOCs to reach the lake and a source confirmation conducted beneath
the laundry building. This work occurred after the designation of QU 4, and is
described below in Subsection 2.3.5.

2.3.3 SA 14, Investigation Summary and Results The site screening investiga-
tions at SA 14 included a geophysics program, a passive soil gas survey, and the
collection and analysis of surface and subsurface soil and groundwater samples.

The magnetometer and GPR surveys did not define any disposal areas that would
require additional investigation.

The soil gas survey was conducted concurrently with the adjacent survey at SA 13.
Results of the soil gas survey are shown in Appendix B, Figure B-3. PCE was
detected at 1.9 ug/f in the vicinity of monitoring well OLD-14-02, approximately
30 feet northwest of the northwest corner of Building 1102. No other chlorinated
solvents or petroleum-related hydrocarbons were detected in the soil gas survey
at SA 14.

A summary of positive detections in surface and subsurface soil analytical
results is presented in Appendix A, Tables A-9 and A-10. No compounds or
analytes were detected above screening criteria in surface soil. PCE was
detected at 11 micrograms per kilogram (ng/kg) in surface soil from boring
14B002, corresponding to the soil gas detection in this area. At boring 14B001,
arsenic and beryllium were detected in subsurface soil (10 feet bls) above
background and residential screening criteria. However, at this depth,
residential soil standards would not apply, and the detections likely represent
locally elevated background concentrations.
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PCE and TCE were detected above their respective FDEP MCLs in groundwater from
monitoring well OLD-14-04A. A trace of PCE (1.37 J pg/2) was also detected in

groundwater from monitoring well OLD-14-02A. Antimony was detected in
groundwater above its FDEP MCL of 6 #g/2 in monitoring wells OLD-14-02A
(10.1 pg/2), OLD-14-03A (17.6 pg/%), and OLD-14-04A (10.5 B pug/l). See

Appendix B, Figure B-2, and Appendix A, Table A-11, for groundwater analytical
results.

2.3.4 Former Personnel Interviews During May 1997, HLA personnel interviewed
several former employees of the Navy dry-cleaning facility at OU 4. The
interviewees provided limited information about the dry-cleaning processes used,
chemical storage, and chemical spills at the facility.

According to a former employee who worked as the operations clerk between 1970
and 1994, the facility used two types of dry-cleaning machines: one type that
operated using petroleum-based chemicals, and another that used "perc". This is
consistent with the fact that petroleum-based solvents and PCE are commonly used
as solvents in commercial dry-cleaning. In fact, the laundry facility at OU 4
was permitted to operate two dry-cleaning machines that used Stoddard Solvent (a
naphtha-petroleum based solvent), and three machines that used PCE. The washing
machines and dryers were located in the northwest part of the building.
Wastewater from the washing machines discharged to the surge tank located west
of the building. The former operations clerk believed that the dry-cleaning
machines did not discharge wastewater, because they were part of a closed-loop
system.

All dry-cleaning chemicals were reportedly stored outside the building, in
aboveground storage tanks (ASTs) located north of the building. The chemicals
were piped from these tanks into the machines. All other chemicals were stored
in the indoor hazardous materials storage room. However, it should be noted that
no drawings or other evidence for the presence of these ASTs has been discovered.
A second former employee, a presser who worked at the laundry facility between
1975 and 1994, indicated that the dry-cleaning chemicals were brought to the
facility in 55-gallon drums from a source in Jacksonville.

The former clothing presser recalled occasional chemical spills on the interior
floor, some of which resulted in strong odors that prompted workers to leave the
facility for the day. Another employee mentioned one spill that occurred in the
early 1990's, near the loading dock north of the building. The former operations
clerk also recalled an outdoor spill near the ASTs. She indicated that the Navy
made arrangements for workers from Patrick Air Force Base to perform the cleanup.

2.3.5 0U 4 Focused FFI In May 1996, a FFI was performed to (1) define the
extent of contamination in Lake Druid’'s surface water and sediment, (2) evaluate
the source of VOCs in Lake Druid, (3) delineate the horizontal and vertical
extent of VOC contaminants in the groundwater along the lake shore, (4) measure
physical characteristics of the lake, and (5) support a focused IRA to mitigate
VOCs in Lake Druid. In order to meet these proposed objectives, a field program
was initiated that included surface water and sediment sampling, the collection
of groundwater samples within the surficial aquifer using direct-push technology
(DPT), monitoring and drive point well installation and sampling, and a site
hydrogeologic characterization study. Sampling locations are shown in
Appendix B, Figures B-5, B-6, and B-7.
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The analytical program for this investigation included on-site laboratory
analyses for 10 target VOCs using a GC. Results of the DPT groundwater
investigation indicated that the width of the groundwater VOC plume extended
approximately 500 feet, from just south of the north fenceline, down along the
shoreline of Lake Druid. VOCs were detected in groundwater at depths ranging
from 4 to 68 feet bls, and included chlorinated solvents (primarily cis-1,2-DCE,
TCE, and PCE). Analytical results are summarized in Appendix A, Table A-12.

Chlorinated VOGs (VC, DCE, TCE, PCE) were also identified in the drive point well
samples, as well as in the surface water and sediment samples. These data were
used to delineate the extent of VOCs. Surface water and sediment samples were
collected from within the ditch formed by the surface expression of groundwater,
along the shoreline, and out into Lake Druid at approximately 25-foot intervals.
The highest VOC concentrations were concentrated in the area where the
groundwater ditch enters the lake. The three drive point wells, installed near
the shoreline, in the groundwater ditch, and out in the lake, were screened into
the subsurface just below the sediment bottom of the lake. Data from the drive
point wells indicated that groundwater contaminated with the target chlorinated
compounds is present just below the lake'’'s sediment bottom. Water elevations of
the lake and within the drive points indicated an upwelling of groundwater into
the lake at these locations. Analytical data from Lake Druid are summarized in
Appendix A, Table A-12.

Figures 2-4 and 2-5 show the extent of total chlorinated VOCs in Lake Druid
surface water and sediment, based on the onsite laboratory analytical results
from the Focused FFI. A plan view of the total VOC concentrations in groundwater
between the laundry and Lake Druid (based on the Focused FFI data only) is shown
on Figure 2-6. Appendix B, Figure B-8, shows the locations of cross-section
lines parallel to the lakeshore and east-west between the laundry and the lake.
Appendix B, Figure B-9, is the cross section showing the distribution and
concentration of total VOCs in groundwater along the shoreline of Lake Druid.
Appendix B, Figure B-10, is the cross section showing the distribution and
concentration of total VOCs in groundwater running east-west between Lake Druid
and the laundry. All of the Lake Druid and groundwater plume figures are based
on onsite laboratory GC data.

The results of the FFI along the lake shore indicated that contaminated
groundwater appears to be the source of VOCs detected in Lake Druid. It was
estimated that approximately 25 pounds per year of total VOCs entered Lake Druid
via groundwater. Approximately 1 to 5 pounds of VOCs were present in Lake Druid
sediments (ABB-ES, 1997e).

2.3.6 0OU 4 Pumping Test A constant-rate pumping test was performed at SA 13 in
August 1996. A 5-inch-diameter extraction well was installed in the wooded area
in the vicinity of DPT location U4Q010 (Appendix B, Figure B-8). The aquifer was
pumped for 18 consecutive hours, at a rate of approximately 40 gallons per
minute. Water-levels in the extraction well and in eleven nearby monitoring
wells were periodically monitored.

The purpose of this test was to support future remedial actions by providing
characteristic aquifer parameters and to refine the SCM. Initial analysis of the
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pumping test data produced the following aquifer parameter values:

. coefficient of transmissivity (T) was estimated to be 1,960 square feet
per day (ft2?/day),

. hydraulic conductivity (K) was estimated to be 32.7 feet per day
(ft/day), and

. storage coefficient (S) was estimated to be 0.13.

Previous subsurface investigations encountered a distinct, very dense sand
horizon approximately 15 feet bls throughout most of the site. The effect of
this unit on the site hydrogeology was considered during analysis of the pumping
test data. Aquifer response during the pumping test suggests that although the
dense layer may delay groundwater migration from the upper few feet of the
surficial aquifer, it does not act as a hydraulic barrier.

Data generated from the pumping test were reevaluated as part of a groundwater
flow model effort conducted by the USGS. Refined estimates of hydraulic
conductivity that accounted for both horizontal and vertical hydraulic
conductivity for the upper layer (above the dense sand horizon) and lower layer
(below the dense sand horizon) of the surficial aquifer were calculated. The
modeling effort is summarized in Section 2.5.

2.3.7 OU 4 Focused Source Confirmation The OU 4 investigations described above
suggested that the area around the surge tank at the northwest corner of
Building 1100 could be a source of groundwater contamination between the former
laundry facility and Lake Druid.

This source confirmation investigation was conducted to determine if the area
around the surge tank was a primary source of groundwater contamination. If
confirmed as a source, the IRA may have been expanded to include the vicinity of
the surge tank.

The focused investigation/source confirmation concentrated on the area upgradient
of the surge tank, primarily under the former laundry facility itself. This was
the most likely location for additional sources associated with the storage and
use of PCE in the dry-cleaning process. If VOC concentrations in soil and
groundwater under the laundry facility were comparable to the concentrations
immediately downgradient of the surge tank, then other source(s) besides the
surge tank were likely contributing to the plume. However, if VOC concentrations
under the laundry facility were much less than those near the surge tank, then
the surge tank would likely be the primary source of VOCs. The TerraProbe™ and
an on-site laboratory were used to collect and analyze subsurface soil and
groundwater samples from beneath the former laundry facility.

2.3.7.1 Subsurface Soil Characterization The TerraProbe® was used to collect
soil samples from both vadose and phreatic (saturated) zones at 12 locations in
and around the laundry facility, as shown in Appendix B, Figure B-11. Vadose
zone soil samples were collected from each sampling location at continuous 4-foot
intervals, from the ground surface down to the water table. Phreatic zone soil
samples were also collected from each sampling location at continuous 4-foot
intervals, from the water table down to 28 feet bls, or refusal. All subsurface
soil sampling results are provided in Appendix A, Tables A-13 and A-14.
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The highest VOC concentration in soil measured by the laboratory was 430 parts
per billion (ppb) of PCE at U4PO15. In general, soil VOC concentrations
decreased with depth. The lower concentrations detected may be present from the
volatilization of a release some distance away, and do not suggest the presence
of residual nonaqueous-phase liquid (NAPL) at these sample locations. However,
residual concentrations of NAPL are notoriously difficult to locate. These soil
data do not necessarily provide conclusive evidence that NAPL is not present.

2.3.7.2 Groundwater Characterization The TerraProbe™ was used to collect
groundwater samples at 14 locations beneath the floor and around Building 1100,
as shown in Appendix B, Figure B-11. Groundwater samples were also collected
from monitoring wells OLD-13-01A through OLD-13-08C and microwells OLD-13-18B
through OLD-13-20B (Appendix B, Figure B-12).

Groundwater Collected Via TerraProbe™. Groundwater samples were collected using
the TerraProbe™, and were sent to either on-site and/or off-site laboratories for
VOC analysis. Complete results are summarized in Appendix A, Tables A-15 and
A-16.

The highest groundwater VOC concentrations were detected under the laundry
facility, between the laundry facility and the surge tank, and northeast
(upgradient) of the laundry facility. At several locations, PCE and TCE were
found at concentrations in the 1000 to 3000 ug/f range.

Typically, VOC concentrations in groundwater greater than one percent of the
aqueous solubility limit are suggestive of NAPL presence (Cohen, et. al., 1992).
The highest VOCs detected in groundwater collected using the TerraProbe™
approached 20 percent of the theoretical solubility for PCE, suggesting a strong
possibility that a source area of residual NAPL is present beneath the laundry
facility, possibly at more than one location, as approximated on Figure 2-6.

Due to the depth limitations of the TerraProbe™ (which typically reached refusal
at approximately 30 feet bls), delineation of the vertical extent of contamina-
tion was not possible at many locations. The highest VOC concentrations measured
at many locations were at the deepest interval sampled before refusal. Further

details concerning this investigation were reported in the FFI report (ABB-ES,
1997f) .

Groundwater Collected from Monitoring Wells and Microwells. Groundwater samples
collected from monitoring wells and microwells were sent to the off-site
laboratory. Analytical results are included in Appendix A, Table A-17. Results
of monitoring well and microwell sampling generally indicate lower groundwater
VOC concentrations than those collected from TerraProbe™ sampling. This may be
attributed to the monitoring wells having longer screen lengths, causing dilution
of the sample. Also, the microwells were set in the same locations as the
TerraProbe™ groundwater samples. These wells are approximately 4 to 5 feet
deeper than the last TerraProbe™ collection interval, and may be near the lower
depth limit of contamination.

Prior to initiation of the RI, the highest VOC concentration detected in
groundwater from a monitoring well was 28,000 rg/£. This monitoring well is
located off the northwest corner of Building 1100. The 28,000 pg/f PCE
concentration approaches 20 percent of the solubility for that compound,
indicating a very strong argument for NAPL presence.
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2.4 SITE CONGEPTUAL MODEL. The SCM is a framework within which the
source/release mechanism and environmental pathways of potential concern are
identified schematically. The SCM was previously identified and refined as part
of a comprehensive IRA conducted at OU 4 (see Section 2.5), and has been further
refined throughout this RI. Therefore, one of the objectives of the RI was to
identify data needs remaining from the IRA SCM in order to complete the
definition of the SCM.

An SCM addresses the following key components:

. contaminant source,
. release mechanism,
. transport mechanism,

° migration pathway,

. affected media,

. primary exposure pathways, and
. potential receptors

The migration pathway that the contamination appeared to be following at 0U 4
began with the contaminants seeping into the groundwater, then ultimately being
partitioned into dissolved-phase constituents that migrate through groundwater
into Lake Druid. Supporting data can be found in the FFI report (ABB-ES, 1997f).
Drive points installed in Lake Druid have also demonstrated an upward potential,
suggesting that groundwater is upwelling into the lake. In addition to seepage
and groundwater migration, surface runoff had been considered as a transport
mechanism. However, surface soil samples collected at runoff locations showed
little or no evidence of chlorinated solvents, suggesting that surface runoff was
not a major contributor to the spread of the contamination.

One of the goals of the RI was to fill in any gaps in our conceptual understand-
ing of the key components outlined in the SCM, through the following activities:

. delineation of the southern extent of the groundwater plume, and
determination of its origin or source to clarify the transport
mechanism(s) associated with COCs and their migration pathways;

. investigation along the northern and eastern boundaries of the OU for
possible off-base contaminant migration to more fully wunderstand
transport and migration of COCs;

. additional assessment of groundwater in SAs 12 and 14, due to VOC and
antimony (SA 14 only) detections in groundwater samples collected
during the site screening investigation; and

. assessment of exposure pathway(s) and potential receptors.

The suspected source area for VOC contamination in groundwater is shown in Figure
2-7. The SCM, as illustrated before the RI, is shown on Figure 2-8. Chapter 6.0
presents the refined SCM, which incorporates data generated during the RI field
investigation.
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2.5 INTERIM REMEDIAL ACTION AND PERFORMANGE MONITORING PROGRAM. The SCM
summarized above identified a plume of chlorinated solvent-contaminated
groundwater originating from the area around Building 1100 and migrating through
the surficial aquifer into Lake Druid, near the shoreline west of the building.
Source areas appear to be multiple, and are likely located adjacent to and
beneath the building. An IRA, consisting of two in situ stripping recirculation
wells, has been implemented to intercept and treat the majority of the
contaminated groundwater before it reaches Lake Druid.

2.5.1 Objective of the IRA The objective of the IRA is to contain and control
groundwater containing VOCs through the use of in situ stripping recirculation
well technology. This technology is designed to intercept and treat the VOC
plume upgradient of Lake Druid.

2.5.2 In-Situ Stripping Recirculation Wells The recirculation well system is
designed to intercept, both horizontally and vertically, the part of the plume
defined by the 100 ppb or greater total VOC contaminant contour, and to prevent
these VOCs from reaching Lake Druid. The approximate dimensions of the capture
zone are 200 feet wide and 45 feet deep. Detailed performance requirements and
system design criteria were provided in the IRA Conceptual Design and Performance
Specification, OU 4 (ABB-ES, 1997¢), and are summarized below.

Recirculation well technology creates a spherical capture zone within the
targeted part of the aquifer. Groundwater is pumped into the upper screen of
each recirculating well, and is aerated as it travels through the well. The
aeration process volatilizes the VOCs in the water, thereby reducing concentra-
tions. The treated groundwater exits through a second well screen near the
bottom of the well, discharging back to the surficial aquifer.

The volatilized VOCs are transported out of the well by means of negative
pressure created by a vacuum blower. An exclusion from off-gas treatment was
granted by the FDEP, which allows the off-gases to be vented from the well casing
to the atmosphere without treatment. Because the contaminated groundwater is
treated and discharged without leaving the wells, no consumptive use permit or
underground injection permit is required.

SOUTHNAVFACENGCOM contracted Bechtel Environmental, Inc. (BEI), to design the
recirculation well system. BEI subcontracted SBP Technologies, Inc. (SBP) to
construct the system, which became operational in December 1997. Two recirculat-
ing wells (UVB-1 and UVB-2) were installed within the VOCs plume, between Build-
ing 1100 and Lake Druid. Several monitoring wells and piezometers were installed
in the vicinity of the recirculating wells to evaluate system performance. Some
of the wells and piezometers were equipped with pressure transducers and
dataloggers, which periodically monitor water-levels during system operation.

Four reports have been prepared summarizing the results of the groundwater IRA
performance monitoring program (ABB-ES, 1998a, and HLA, 1999a, 1999b, and 1999¢).
By January 1999, SWCTLs had been achieved in several monitoring points

downgradient of the recirculation wells along the lakeshore. However, the
recirculation wells have proven difficult to maintain, and have frequently been
inoperable. Consequently, after evaluating the overall performance of the

recirculation wells, the Navy and the OPT have recommended converting the
recirculation well system to a standard groundwater recovery and treatment
system. This conversion was done in mid-2000.
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2.5.3 USGS Flow Model A USGS hydrogeologist used data generated during the
August 1996 pumping test at SA 13 to simulate the flow pathlines that would
develop during recirculation well operation. A simulation of the IRA FFI pumping
test was also conducted to calibrate the model and to refine the understanding
of the layered surficial aquifer. Details of the 18-hour pumping test were
summarized in Subsection 2.3.6.

The USGS began by simulating the pumping test using MODFLOW (Harbaugh and
MacDonald, 1988) and 3D discretization.

The USGS determined that the surficial aquifer can be separated into two layers
with different hydraulic conductivities: an upper layer from O to 20 feet bls,
and a lower layer from 20 to 60 feet bls.

Using the measured drawdown data from the pumping test, the following horizontal
(Ky) and vertical (K,) hydraulic conductivity values were calculated for the two
layers:

Upper Layer (0 to 20 feet bls): Ky, = 10 ft/day
K, = 3.8 ft/day

Lower Layer (20 to 60 feet bls): K, = 40 ft/day
K, = 17 ft/day

These values were used by SBP to refine the design of the recirculation well
system.

2.6 RI ACTIVITIES AND RATIONALE. The following subsections describe field
activities that were conducted in support of the 0OU 4 RI. Each of the
investigative tasks was designed to support the SCM (outlined in Section 2.4).
The field investigation was conducted in accordance with the guidelines set forth
in the POP for NTC, Orlando (ABB-ES, 1997b) and the OU 4 RI/FS Workplan (ABB-ES,
1997d). Well installation, development, and sampling activities were performed
in accordance with SOUTHNAVFACENGCOM guidelines for groundwater monitoring well
installation and as specified in the Region IV Environmental Compliance Branch
Standard Operating Procedures and Quality Assurance Manual (USEPA, 1996a).

Components of the RI field investigation included the following:

o groundwater sampling using DPT,

. surface and subsurface soil sampling,

. surface water and sediment sampling,

. monitoring well and microwell installation and sampling,
o aquifer characterization, and

. an ecological survey.

These tasks are summarized in detail below. Results of the RI field investiga-
tion are discussed in Chapter 5.0.

2.6.1 DPT Sampling Program A 20-ton DPT rig was used during the RI in order to
collect groundwater samples quickly and with minimal impact to the site. The
system used constant hydraulic pressure to force stainless-steel rods into the
subsurface. The rig was equipped with a hydrocone, which allowed for the
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collection of groundwater samples. A more detailed description of DPT
methodologies is presented in Section 4.4 of the NTC, Orlando POP (ABB-ES,
1997b) .

The DPT rig was used to obtain groundwater samples at discrete depth intervals,
in order to determine the vertical and horizontal distribution of contaminants
at selected locations. The rig was capable of exploring the entire thickness of
the surficial aquifer (approximately 65 feet). At each DPT location, groundwater
samples were collected at 3-foot intervals beginning at the water table and
continuing to the bottom of the surficial aquifer, which is defined at the top
of the Hawthorn Group.

Twenty-one DPT borings (U4Q029 through U4Q049) were installed and sampled using
the DPT rig. These locations were selected to further characterize source areas
and to delineate the area of affected groundwater. Nine of the sampling points
were positioned along the north and east fence lines to assess the potential for
off-base contamination. The remaining 12 sampling locations were positioned in
various locations throughout the OU to fill any remaining data gaps. DPT
exploration locations were surveyed using a global positioning system (GPS) rover
and base station system capable of submeter accuracy.

Groundwater samples from DPT probes were screened for selected VOCs using an on-
site GC purge-and-trap concentrations for trace level detection (modified USEPA
SW-846 Method 8010/8020). The data obtained during these activities are
considered Level II, and were used to select optimal locations and screen depths
for the new monitoring wells at OU 4 (see Subsection 2.6.4). DPT groundwater
samples were also submitted to an off-site laboratory for confirmatory VOC
analyses, at a rate of 1 in 10. On-site GC screening results and off-site VOC
results are summarized in Paragraph 5.2.3.1.

2.6.2 So0il Sampling Program During the RI field investigation, surface and
subsurface soil samples were collected at OU 4 in support of the risk, fate and
transport, and treatability evaluations.

2.6.2.1 Surface Soil Sampling Eleven surface soil samples (U4S005 through
U45015) were collected primarily within SA 13, after an evaluation of existing
surface soil data collected in previous investigations. Sample locations
selected for the RI were approved by the OPT. Of the eleven surface soil
locations, three (U45006, U4S011, and U4S015) were later excavated as part of an
surface soil IRA (see Section 2.7). The human health and ERAs (discussed in
Chapters 8.0 and 9.0, respectively) used a combination of the RI data, existing
surface soil data, and post-excavation confirmatory sample data.

Samples were collected from a depth interval of 0 to 1 foot bls. Within paved
areas, the samples were collected below the paving subgrade. Surface soil sample
locations were surveyed using a GPS rover and base station system capable of
submeter accuracy.

The surface soil samples were collected using stainless-steel hand augers.
Samples collected prior to and during the RI were analyzed for CLP TCL VOCs,
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls
(PCBs), and CLP TAL inorganics in accordance with USEPA Level IV DQOs. As
described in Section 2.7, surface soil IRA confirmatory samples were analyzed for
polynuclear aromatic hydrocarbons (PAHs), arsenic, and/or PCBs. Soil collected
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for VOC analysis was obtained directly from the auger bucket. Soil collected for
the remaining nonvolatile parameters was homogenized in a decontaminated glass
bowl prior to placement into sample containers.

2.6.2.2 Subsurface Soil Sampling Eleven soil borings (OLD-13-33 through
OLD-13-43) were installed using Rotasonic™ drilling techniques. The Rotasonio™
sampler uses vibrational and rotational forces to advance into unconsolidated and
consolidated materials.

Advancement of the 6-inch casing by Rotasonic™ drilling produced 4-inch-diameter
continuous cores, from which samples were collected for lithologic description,
headspace screening using an FID, and chemical analyses. Four samples were
collected from each location at various depths, for the following analyses: CLP
TCL VOCs, TAL inorganics, and total organic carbon (TOC). Boring logs are
included in Appendix G.

Subsurface soil to be collected for VOC analyses was obtained directly from the
continuous cores. Soil to be collected for the remaining nonvolatile parameters
(TAL inorganics and TOC) was homogenized in a decontaminated glass bowl prior to
placement into sample containers.

Upon completion of the Rotasonicm'borings, monitoring wells were installed within
the boreholes (see Paragraph 2.6.4.2).

2.6.3 Surface Water and Sediment Sampling Program Surface water and sediment
samples were collected from six locations within Lake Druid. Because previous
investigations had established that the primary COCs were chlorinated VOCs and
delineated extent (ABB-ES, 1997f), the RI analytical program focused on further
characterizing VOCs and providing additional data for risk assessment. Samples
from four of the six locations were submitted for VOC analysis only, and samples
from the remaining two locations were submitted for the full suite of analyses.
One of the surface water and sediment pairs to be collected for full suite
analyses (U4D/W010) was collected from within an area of the lake known to
contain chlorinated VOCs. The second full suite pair, U4D/W050, was collected
from a Navy-owned portion of the lake that is near (but beyond) the area of known
VOC contamination. This second sample location served as a control, aiding in
the evaluation and interpretation of the results of sampling within the VOC-
contaminated area. Exact sample locations were surveyed using a GPS rover and
base station system capable of submeter accuracy.

At locations in which the water depth was greater than 1 foot, one surface water
sample was collected from just beneath the lake surface, and a second was
collected directly above the sediment. At locations at which the water depth was
less than 1 foot, a single sample was collected just above the sediment. Surface
water samples were collected using a direct sampling device. Sediment samples
were collected using a sleeved, drive-type device similar to a split spoon in
order to minimize sediment disturbance. Additional details of surface water and
sediment sampling techniques are available in the NTC, Orlando POP (ABB-ES,
1997b).

Surface water samples were also analyzed for TOC, pH, hardness, total dissolved
solids, total suspended solids, and total alkalinity to support treatability
evaluations. TOC and pH of the sediment samples were also measured in support
of risk and treatability evaluations.
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2.6.4 Monitoring Well and Microwell Program Monitoring wells and microwells
were installed during the OU 4 RI in order to further characterize the vertical
and horizontal extent of groundwater contamination, and to develop sufficient
information in order to complete the risk assessments and the FS.

2.6.4.1 Microwell Installation Five shallow microwells (OLD-14-05A through
OLD-14-08A and OLD-13-27A) were installed at or near SA 14 in order to
characterize the extent of antimony detected during previous site screening
activities.

Each of the microwells was constructed of a 0.5-inch-diameter, Schedule 80 PVC
screen that was prepacked with 20/40 silica sand. Screens were 9 feet long, with
a slot size of 0.010 inch. Each microwell was installed using the TerraProbe™
to a depth of 15 feet bls, through a 2-inch-diameter, stainless-steel casing
fitted with an expendable point. Once the casing was advanced to the desired
depth, the prepacked screened was lowered down the inside of casing along with
the required length of PVC riser. The casing was then retracted, and the
microwell was completed in the same manner as a conventional monitoring well.
Microwell construction diagrams are provided in Appendix H.

2.6.4.2 Monitoring Well Installation Results of the DPT program were used to
select the exact locations and depths for new monitoring wells. Eleven wells
(OLD-13-33 through OLD-13-43) were installed using Rotasonic™ drilling
techniques, which were described above in Paragraph 2.6.2.2. Well installation
using this method is similar to well installation using HSA techniques. The
monitoring well is typically constructed within the 6-inch casing, which is
extracted as well materials are placed in the annular space.

The eleven monitoring wells were constructed using 2-inch inside diameter,
0.020-inch machine-slotted, Schedule 40 PVC screens. The screen length varied
between 5 and 10 feet. Total depths ranged from 13 to 65 feet bls. Upon
installation of each well screen, 20/30 filter pack sand was tremied into the
annular space around the screen from the bottom of the borehole to at least
2 feet above the top of the screen. A 2- to 3-foot-thick bentonite seal was
installed directly above the filter pack, followed by a 2-foot-thick, fine sand
cap (30/65 standard sand). Above this cap, a grout mixture of neat cement and
2 to 4 percent bentonite powder was tremied into the annular space. Additional
monitoring well construction details can be found in the NTC, Orlando POP
(ABB-ES, 1997b). Well construction diagrams are provided in Appendix H.

Each monitoring well was subsequently developed in order to remove fines from in
and around the well screen. Well development records are provided in Appendix I.
The location and elevation of each well was surveyed using traditional civil
surveying techniques, as described in the NTC, Orlando POP (ABB-ES, 1997b).

2.6.4.3 Monitoring Well and Microwell Sampling The 11 new and 23 existing
monitoring wells, along with the 5 microwells, were purged and sampled using low-
flow techniques as described in the OU 4 RI/FS Workplan (ABB-ES, 1997d). The
low-flow method was used in order to ensure that the sample was collected from
the targeted aquifer zone.

Prior to sampling, each well was purged of stagnant water using new 1/4-inch
outside diameter Teflon™ tubing connected to a peristaltic pump. Temperature,
pH, conductivity, dissolved oxygen, and turbidity were measured regularly during
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purging. Upon stabilization of these parameters, the well was sampled.
Additional details of the sampling methodology are provided in the RI/FS Workplan
(ABB-ES, 1997d) and the NTC, Orlando POP (ABB-ES, 1997b). Groundwater sampling
logs are included in Appendix J.

Groundwater samples from each well were submitted for analysis of CLP TCL VOCs
and TAL inorganics. Filtered groundwater samples were also collected at SA 14
(where antimony had previously been detected), and were analyzed for CLP TAL
inorganics. To support the risk assessments, 10 of the 34 new and existing
monitoring wells were submitted for full suite CLP TCL and CLP TAL analyses.

2.6.5 Aquifer Characterization Survey An aquifer characterization program was
undertaken in order to evaluate site-specific aquifer properties. This program
included a groundwater elevation survey, a vertical head potential survey, and
aquifer tests in the recently installed monitoring wells.

2.6.5.1 Groundwater Elevation Survey Groundwater elevations were measured in
each of the new and existing monitoring wells in order to better evaluate the
direction of groundwater flow across the site. In January 1998 and April 1998,
two rounds of water-level measurements were taken from all wells within the OU
using a water-level indicator. The horizontal and vertical coordinates of the
wells were subsequently surveyed by a Florida-licensed surveyor, and were used
to calculate groundwater elevations across the site. The data that were used to
generate two potentiometric surface maps are discussed in Chapter 3.0.

A vertical head potential survey was also conducted in order to analyze the head
potential associated with different areas of the surficial aquifer, as well as
its relationship to the surface water.

Vertical head potential in drive point wells situated along the shoreline of Lake
Druid, within the lake, and within the groundwater ditch were analyzed by
measuring the difference in the water-level between the groundwater inside the
drive point and the surface water outside the well casing. A higher water-level
inside the well indicates an upward potential from the surficial aquifer; i.e.,
water is likely flowing from the surficial aquifer into the lake (assuming a
hydraulic connection exists). A lower water-level inside the well indicates a
downward potential from the lake into the surficial aquifer.

Vertical head potential within the surficial aquifer was measured from monitoring
well clusters that have both shallow and deep wells. The head potential was
evaluated by measuring the water-elevation difference between two wells within
a cluster. A higher water elevation in the deep well indicates that portion of
the aquifer has an upward potential; i.e., the groundwater velocity would have
a component toward the surface. A higher water elevation in a shallow well
indicates that portion of the aquifer has a downward potential; i.e., the
groundwater velocity would have a component toward the lower layer of the
surficial aquifer. Results of the vertical head potential survey are interpreted
in Subsection 3.6.3.

2.6.5.2 Aquifer Testing 1In situ hydraulic conductivity tests were performed on
nine of the monitoring wells installed during the RI. Rising-head slug tests
were conducted on all of these wells, and falling head tests were conducted on
those wells with fully saturated screened intervals.
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Before each test, the monitoring well was opened and allowed to equilibrate with
ambient air conditions. A static water-level measurement was recorded once the
well had equilibrated. A pressure transducer was then lowered into the well and
connected to a Hermit 1000C datalogger. Once sufficient time had passed for the
water-level to equilibrate again, a slug was submerged and the datalogger
started. When the water-level had fallen to at least 90 percent of its original
level, the falling head test was stopped. The slug was then swiftly removed from
the well, and the rising head test was begun. The rising head test continued
until the water-level had risen to at least 90 percent of its original level.

Data from the slug tests were downloaded to a computer and were analyzed using
the Aqtesolv™ software program, which utilizes the Bouwer and Rice method (Bouwer
and Rice, 1976) to calculate hydraulic conductivity. For wells within which the
top of the screen is above the water table, the plot was analyzed using the
double straight line method (Bouwer and Rice, 1989) to account for filter pack
drainage. Appendix K provides data from the slug tests. Test results are
discussed in Paragraph 3.6.3.2.

2.6.6 Ecological Survey An ecological survey of OU 4 was conducted by HLA
ecologists in October 1997. The purposes of the survey were to characterize the
existing ecological habitats and identify potential ecological receptors and
exposure pathways. The guidance used to complete the ecological survey is
described below, and the results of the survey are summarized in Section 9.1,
Site Characterization,

During the OU 4 ecological survey, upland, wetland, and aquatic habitats were
identified. In addition, a list of all vegetative species observed at each of
the study areas was recorded.

Upland habitats, which are referred to as "land not considered to be a
jurisdictional wetland", were described based on the Florida Natural Areas
Inventory (FNAI) classification system (FNAI, 1990). It is important to note
that the FNAI classification system describes undisturbed areas. Because the
habitats at OU 4 have been altered or disturbed by human activities, the FNAI
classifications were slightly modified to more appropriately describe the
vegetative cover types occurring at each of the study areas.

Wetland areas were also described according to the U.S. Fish and Wildlife
Services (USFWS) classification (Cowardin and others, 1979).

i

2.7 SURFACE SOIL INTERIM REMEDIAL ACTION - SELECTED SURFACE SOIL SAMPLE
LOCATIONS. Results of the RI surface soil sampling program indicated that three
sample locations contained analytes at concentrations above FDEP Residential Soil
Cleanup Target Levels (SCTLs): sample location U4S011, which contained arsenic;
sample U4S006, which contained PAHs and PCBs; and sample U4S015, which contained
PAHs. Surface soil sample locations are shown on Figure 5-1, and a more detailed
summary of RI surface soil analytical results is presented in Subsection 5.2.1.

To mitigate potential risks associated with exposure to analytes in surface soil,
a surface soil IRA was initiated at OU 4. SOUTHNAVFACENGCOM contracted the
Environmental Detachment Charleston (DET) of the Supervisor of Shipbuilding,
Conversion and Repair, USN (SUPSHIP) Portsmouth, Virginia, to implement the IRA,
which involved the excavation and disposal of contaminated soil in the area
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directly surrounding the three surface soil sample locations (U4S006, U4S011, and
U45015). The IRA Completion Report is provided in Appendix M.

The surface soil IRA was conducted on May 11, 1999. The excavations were
centered around the former surface soil sample locations. Each excavation
measured 10 feet by 10 feet, and extended to a depth of 2 feet bls. Confirmatory
samples were collected from the four sidewalls of each excavation. Samples
obtained from the excavation centered around U4S011 were analyzed for arsenic
using Method 6010B. Samples collected from the excavation at U4S015 were
analyzed for PAHs using Method 8270, and samples collected around U4S006 were
analyzed for PAHs (Method 8270) and PCBs (Method 8082).

Following excavation, confirmatory sampling results indicated that elevated
concentrations of arsenic, PAHs, and PCBs had been significantly reduced or
completely removed. The excavated soil (a total of 31 tons) was disposed of at
a permitted treatment, storage and disposal facility. Each excavation area was
backfilled with Florida-certified clean fill, and was graded and re-seeded.
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CHAPTER 3.0



3.0 REGIONAL AND SITE-SPECIFIC SETTING

The following section describes the regional and site-specific physical
characteristics of the region and the 0OU 4 area, including the physiography,
climate, surface water hydrology, surface soil, hydrogeology, demography, and
local ecology. The presented information was gathered from surface and
subsurface exploration, field observations, sample collection, and review of
available published and unpublished data.

3.1 PHYSIOGRAPHY. Central Florida is situated within the Atlantic Coastal Plain
physiographic province as defined by Brooks (1971). Most of the city of Orlando,
and all of the NTC, Orlando property, is contained within the Highland
topographic region, where elevations are generally greater than 105 feet above
mean sea level (msl). The land surface across most of the area is generally
flat; the higher ground elevations exist in the west side of the county and
decrease gradually eastward. The elevation ranges from near 175 feet above msl
in the western part of the county to approximately 100 feet msl in the east.

The physiographic foundation of central Florida is the Florida Structural
Platform, upon which Cretaceous-, Tertiary-, and Quaternary-aged carbonates have
been deposited. The carbonates are overlain by unconsolidated clastic sediments
composed primarily of clay- to sand-size grains and organic material.
Dissolution along the upper surface of the underlying carbonates has resulted in
the present landform which is characterized by closed surface depressions and,
if the water table is of sufficient elevation, shallow sinkhole lakes.

At Area C the surface elevation ranges from 110 to 115 feet msl throughout most
of the eastern and southern parts of the property (Figure 3-1). In the northwest
corner of the property the land surface slopes gently westerly down toward Lake
Druid. Near the lake the land surface elevation measures approximately 100
feet msl.

3.2 CLIMATE. The climate of the Orlando area is characterized as humid and
semitropical. According to the U.S. Department of Commerce (1994), the average
annual temperature is approximately 71.5 degrees Fahrenheit (°F). The range in
daily average temperatures varies from approximately 50°F in January to 80°F in
July. The prevailing winds blow from the west and south. The average annual
rainfall in Orange County is 51.4 inches. Most of the rainfall occurs during
afternoon thundershowers during the period from June through September. During
the summer months, thunderstorms occur at a frequency of every other day, and may
yield several inches of rainfall. Rainfall amounts from thunderstorms vary
widely. Winters typically are mild and dry. Potential evaporation for the area
is estimated at a maximum value of 46 inches per year based on meteorological
factors such as solar radiation, wind movement, air temperature, and humidity.

The Orlando area is subject to tropical storms and, on a lesser scale, tornadoes.
Tropical storms are likely to occur between June through November. Tornadic
activity occurs infrequently and is associated with both thunderstorms and
tropical storms. Inland, the greatest impact from tropical storms is from
prolonged rains that may cause flooding. Tropical storms that produce such
flooding are considered equivalent to storm events of 100-year frequency.
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3.3 SURFACE WATER HYDROLOGY. Surface drainage is poor across most of the
undeveloped areas of central Florida, but generally flows toward the south and
east. The largest local drainage feature is the Little Econlockhatchee River,
located approximately 4 miles to the east. The Little Econlockhatchee River
flows northeastward and eventually drains into the St. Johns River. All surface
waters in the vicinity of NTC, Orlando are classified by the State of Florida as
Class III waters suitable for fish and wildlife propagation and water contact
sports (Department of Navy [DON], 1992).

The major surface water feature at Area C is Lake Druid, which straddles the
western boundary of the property. The lake captures storm runoff through the
storm drainage system of the surrounding neighborhoods and small, intermittent
streams. The Lake Druid basin area is approximately 150 acres. Storm water
outfalls include an 18 inch and a 48 inch outfall at the northeast corner of the
lake, two 12 inch outfalls at the southwest end, and an 18 inch outfall on the
northwest shoreline (Figure 3-2). The 48 inch outfall collects stormwater from
up to 1000 feet away, including the Koger Center office park located east of
Area C.  Lake level is maintained by a weir at a 48 inch discharge on the
northwest shoreline. Lake Druid overflow water is piped from this location to
Lake Rowena, located approximately 0.75 mile to the northwest.

Bathymetry data on file with the city of Orlando’s Stormwater Utility Bureau
indicate that the lake covers over 800,000 square feet (approximately 18 acres)
(Figure 3-2). The lake reaches a maximum depth of approximately 15 feet in the
south-central part, and has a mean depth of approximately seven feet. In 1996,
the average elevation of the lake was 101.1 feet, National Geodetic Vertical
Datum.

No stormwater runoff from Area C is discharged directly to Lake Druid. No catch
basins are present on the property. The primary means of stormwater control is

by infiltration. Stormwater does collect in a drainage swale east of Port
Hueneme Avenue, and from there is directed through a culvert into the wooded area
to the west. Stormwater infiltrates through the wooded area, and during

particularly heavy rains flows overland toward Lake Druid, located approximately
200 feet further west.

3.4 SURFACE SOIL. According to the U.S. Soil Conservation Service (U.S.
Department of Agriculture, 1989), the native soil at the NTC, Orlando property
is composed predominantly of sand-size particles that were deposited as marine
terraces. All of the surficial soil beneath Area C is classified into a unit
called the Basinger Sand. The Basinger Sand is typically found along the edges
of freshwater marshes and swamps. The soil generally drains poorly and typically
has a layer of organic-rich material in the upper foot.

3.5 GEOLOGY. Information presented in the following sections was compiled from
a review of regional literature (Lichtler, et al., 1968), and from direct
observations in the field during the RI investigation.

NTC-0U4.RI
FGW.01.01 3-3




BUMBY

PLAZA TERRACE DRIVE

Condominiums

Lake Druid
Bathymetric Parameters

12—£n<:h__//
outfall

Wooded

WEBER AVENUE

K:\OZ545\02545-08\RIV\D2545551 DWG, PDP-VC D8/13/98 091624, AutoCAD ’\fl .

area

Tree ling ———=

Housing

oo

[

Building | o
1100 .

PORT HUENEME AVENUE

Maximum length 1,260 feet
Maximum width 860 feet

Mean width 660 feet

Waler surface areq 833,000 squaore feet
Lake botiomn surface area 834,000 square feet
Volume 208,000 cubic yard
Maxium depth 14.6 feet

Mean depth 6.7 feet

Relative depih 1.4 percent
Shoreline 3,400 feet

LEGEND

\-2/ Lake depth in feet

1062

GULFPORT STREET

o] 100 200

SCALE: 1 INCH = 200 FEET

MARVIN SHIELDS AVENUE

FIGURE 3-2

LAKE DRUID

BATHYMETRIC DETAIL WITH

ASSOCIATED SURFACE WATER FEATURES

co

C%__U

REMEDIAL INVESTIGATION
OPERABLE UNIT 4

NAVAL TRAINING CENTER
ORLANDO, FLORIDA




3.5.1 Regional The upper 2,000 feet or so of the subsurface in central Florida
is divided into three separate lithologic units (Figure 3-3).

o The surficial deposits are a thin (generally less than 100 feet)
sequence of undifferentiated clastic terrace deposits of Recent and
Pleistocene age.

. The underlying Hawthorn Group is a thin (generally less than 100 feet)
sequence of mixed unconsolidated clastic material and carbonates of
Miocene age.

. The Hawthorn Group overlies a thick (more than 1,200 feet) sequence of
Eocene-age marine carbonates. The carbonate sequence is divided into
three units: the Ocala Group, the Avon Park Limestone, and the Lake
City Limestone. The major regional characteristics of these units is
addressed is detail below.

3.5.1.1 Surficial Deposits The surficial deposits consist predominantly of
quartz sand with varying amounts of silt- and clay-sized grains, and shell
fragments. The lithology of these deposits varies laterally and vertically in
most areas. Red iron oxide-cemented fine sand sediment, referred to locally as
"hardpan", is common in the upper reaches of the surficial deposits. The
sediment ranges from 50 to 100 feet thick over most of the region. The thickest
accumulation of sediment exists along the ridge of the Florida peninsula and
thins toward the coast.

3.5.1.2 Hawthorn Group The Hawthorn Group is typically described as a gray-
green calcareous, phosphatic sandy clay, and clayey sand interbedded with thin
discontinuous lenses of phosphatic sand, phosphatic sandy limestone, limestone,
and dolostones. The limestone and dolostone lenses are thicker and more
prevalent near the base of the Hawthorn section. Phosphate is present throughout
the sediment of the Hawthorn Group. The most common carbonate components of the
Hawthorn Group are dolomite and dolosilt. Clay minerals associated with the
Hawthorn Group sediment include smectite, illite, palygorskite, and kaolinite
(Scott, 1988).

The Hawthorn Group averages approximately 100 feet in thickness over most of
central Florida. The unit thickens progressively southward and measures over 600
feet in thickness in south Florida. Conversely, the Hawthorn thins appreciably
to the north and, in some areas of northeast and northwest Florida, the unit is
absent.

3.5.1.3 Marine Carbonate Sequence The marine carbonate sequence consists of
three units: the Ocala Group, the Avon Park Limestone, and the Lake City
Limestone.

The Ocala Group consists of cream- to tan-colored, fine- to medium-grained
limestone of variable hardness, which is locally dolomitic. This unit varies in
thickness from 0 feet (not present) to 125 feet. The Ocala Group is further
divided into the Crystal River Formation, the Williston Formation, and the Inglis
Formation. The Crystal River Formation is a white to cream, chalky, massive
fossiliferous limestone and is the shallowest Eocene formation underlying the
area. The Williston Formation, which lies conformably between the overlying
Crystal River Formation and the underlying Inglis Formation, is a tan to buff,
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granular limestone. The Inglis Formation, of early late Eocene age, 1is
lithologically a tan to buff, calcitic limestone that is very similar to the
Williston Formation.

The Avon Park Limestone, of late middle Eocene age, unconformably underlies the
Ocala Group, and is composed of an upper section of cream to tan, granular
limestone with abundant cone-shaped foraminifera and a lower section of mostly
dense, hard, brown, crystalline dolomite. In total, this unit ranges from 400
to 600 feet in thickness.

The Lake City Limestone unconformably underlies the Avon Park Limestone and is
early middle Eocene in age. It consists of alternating layers of dark brown
crystalline dolomite and chalky, fossiliferous limestone. The total thickness
of this unit exceeds 700 feet.

Below the Lake City Limestone is the Oldsmar Limestone of early Eocene age. It
consists of a cream to brown, soft, granular limestone and cherty, glauconitic,
massive to finely crystalline dolomite.

3.5.2 Local The subsurface exploration activities during the investigation at
Area C included the undifferentiated surficial deposits and the upper 30 feet or
so of the Hawthorn Group sediment. The surficial deposits can generally be
divided Into three separate units based on differing color and textural
characteristics. The shallowest unit is composed of light gray to light brown
silty, fine-grained sand. The second unit is a dark brown to black, silty, fine-
grained sand, which is cemented to varying degrees. This unit ranges anywhere
from two to 10 feet in thickness. The third unit is a gray, yellow, and white
to tan silty, fine-grained sand with intermingled layers of gray clayey silt.
All three units are continuous across the site.

The Hawthorn Group sediments can be divided into two units within the study area.
One is a greenish-gray silty fine to coarse sand with phosphate nodules and shell
fragments. This unit comprises the upper 10 to 20 feet of the Hawthorn Group
throughout the study area. The second unit is a greenish-gray, silty clayey sand
with intermingled layers of clay, of varying degrees of plasticity. This unit
was also observed at every subsurface exploration where the Hawthorn Group
sediment was penetrated.

The upper surface of the Hawthorn Group is irregularly shaped and dips generally
westward across the study area. The surface was encountered at a depths ranging
from 50 to 60 feet bls in the higher elevated parts of the site, and from 40 to
50 feet bls on the west side. The upper 10 to 15 feet of the Hawthorn Group in
the study area is composed primarily of coarse-grained sand with varying
percentages of silt, shell, and phosphate nodules. The second unit is a
greenish-gray silty, sandy clay, with intermingled layers of clayey silty and
sand. The clay is variable in plasticity.

The lithologic data collected at selected soil boring locations were used to
construct two geologic cross sections (designated A-A’' and B-B', located on
Figure 3-4). Cross section A-A' provides a west-to-east profile from the eastern
edge of Lake Druid to just east of Building 1100 (Figure 3-5). Cross section
B-B’ provides a north-to-south profile from the northwest corner side of Building
1100 to the south-central boundary of OU 4 (Figure 3-6).
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The cross sections demonstrate that the surficial deposits at OU 4 range in
thickness from 40 to 50 feet. The deposits are thickest near Building 1100 and
thin gradually westward in the direction of Lake Druid. The surficial deposits
may be further subdivided into three units. The shallowest unit is approximately
20 feet in thickness on the east side of the area, and decreases to 12 feet in
some areas near the lake. The cemented sand unit retains a consistent thickness
of 5 to 8 feet throughout most of the study area. Approximately midway between
Building 1100 and the lake, the unit measures over 12 feet in thickness. The
lowest unit measures approximately 20 feet in thickness on the west side of the
area and approximately thirty feet on the east side.

The upper sand unit of the Hawthorn Group measures a maximum thickness of
approximately 20 feet on the far west side of the study area. The unit decreases
in thickness to approximately 10 feet on the east and south sides of the site.
The sand unit is underlain everywhere by the clay unit. The thickness of the
clay layer could not be determined because no subsurface exploration completely
penetrated the unit.

3.6 HYDROGEOLOGY. A description of the regional and site-specific hydrogeology
of the area is provided below. The information was compiled from regional
literature and from direct observations and measurements made in the field during
the RI investigation.

3.6.1 Regional According to regional literature (Lichtler, et al., 1968), three
distinct aquifer systems corresponding to the three major stratigraphic divisions
are found in this area of central Florida: the surficial aquifer, an intermedi-
ate aquifer, and the Floridan aquifer system. The surficial or, shallow, aquifer
is an unconfined porous flow system within the unconsolidated surficial deposits.
The intermediate aquifer occurs where the clastic deposits of the Hawthorn Group
are sufficiently permeable to allow groundwater flow. The solution openings
associated with bedding planes, cracks, and fissures within the Eocene carbonate
sequence provides space for the groundwater of the Floridan aquifer system
(Figure 3-3). A description of each of the aquifer systems is presented below,

3.6.1.1 Surficial Aquifer The surficial aquifer is present throughout central
Florida. With the exception of isolated areas where impermeable units may impede
flow, the surficial aquifer is an unconfined groundwater system. The aquifer
boundaries generally correspond to those of the undifferentiated surficial
deposits. In some areas, such as at OU 4, The surficial aquifer extends into the
upper part of the Hawthorn Group sediment. This occurs where a section of
coarser-grained sediment is present above a confining clay layer.

The potentiometric surface of the surficial aquifer corresponds generally to the
water table surface, and typically ranges in depth from 5 to 15 feet bls. The
water table surface is at its deepest point (greater than 20 feet, on average)
along the central Florida ridge and is shallowest near the coast. The
potentiometric surface of the surficial aquifer (i.e., the water table)
fluctuates with seasonal variation in rainfall and proximity to recharge and
discharge areas. Seasonal fluctuations range from a few feet in eastern Orange
County, where the topography is predominantly flat, to approximately 15 feet in
the highland areas on the west side of the county.

NTC-OU4.R
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Topography is the predominant factor controlling the configuration of water table
surface, hence, the direction and velocity of the groundwater movement within the
surficial aquifer. The general flow pattern in central Florida is eastward from
the western highlands to the lower areas in the St. Johns River valley. The
surficial aquifer is recharged primarily by local precipitation, with a limited
exchange with the underlying intermediate and Floridan aquifers. Discharge of
the surficial aquifer occurs by evapotranspiration, seepage into surface water
bodies, and downward leakage into the underlying Hawthorn aquifer. Groundwater
from the surficial aquifer is of marginal quality and is used primarily for
irrigation purposes, not as a potable supply.

3.6.1.2 Intermediate Hawthorn Aquifer Groundwater within the intermediate
Hawthorn aquifer is contained within the clastic lenses and limestones of the
Hawthorn Group. Limestone layers in the upper part of the Hawthorn are typically
the most productive. The coarser-grained horizons are not continuous over the
extent of the aquifer and are not extensively utilized as a water supply source.
This aquifer is recharged from both the overlying surficial aquifer and
underlying Floridan aquifer. The Hawthorn Group generally acts as a confining
bed to the underlying Floridan aquifer.

3.6.2 Floridan Aquifer System The Floridan aquifer system is the principal
source of freshwater in central Florida. The groundwater is contained within the
sequence of Eocene carbonates (the Ocala Group, the Avon Park Limestone, and the
Lake City Limestone) and is capable of storing large amounts of groundwater.
Transmissivities greater than 150,000 gallons per day per foot have been reported
(Lichtler, et al., 1968). The two major water producing zones in the Floridan
aquifer in this region lie within the Avon Park Limestone and Lake City
Limestone. The Avon Park zone lies anywhere from 150 feet to 600 feet bls, and
the Lake City zone lies approximately 1,100 to 1,500 feet bls. The lower zone
is the primary water supply source for the city of Orlando.

The Eocene carbonate sequence is folded on a megascopic scale. The units dip
in a southerly direction throughout central and southern Florida. Lateral
groundwater flow within the Floridan aquifer generally conforms to the
configuration of the producing zones and moves in the down-dip direction.
Lateral flow is locally altered in areas where large amounts of water are pumped.
The potentiometric surface of the Floridan aquifer exists at elevations ranging
from 40 to 60 feet above msl in the Orlando area, resulting in a net downward
hydraulic gradient between the Floridan and surficial aquifers and a net upward
gradient between the Floridan and Intermediate aquifers. Recharge to the
Floridan aquifer is by direct rainfall in those areas of north Florida where the
limestones of the aquifer outcrop at the land surface. Discharge occurs by
pumping from supply wells and leakage to the overlying Hawthorn aquifer.

3.6.3 Site-Specific Hydrogeology The investigation into the hydrogeology of the
study area was limited to the surficial aquifer. In order to determine the
direction of groundwater flow within the surficial aquifer, a map of the
potentiometric surface was generated by measuring the water-level elevation at
all of the monitoring wells in the study area. Water elevation measurements were
also made at staff gauges and piezometers installed in Lake Druid to determine
the hydraulic relationship between the surficial aquifer and the surface water.
Slug tests were performed at selected wells to determine the hydraulic
conductivity and, in turn, to support the evaluations of groundwater flow
characteristics within the aquifer.

NTC-0U4.RI
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3.6.3.1 Potentiometric Surface Mapping Water-level measurements were made twice
during the RI investigation on January 14, 1998 and April 23, 1998. The survey
results are presented in Table 3-1. The water-level data were used to generate
the potentiometric surface maps presented on Figures 3-7 and 3-8.

The potentiometric surface of the surficial aquifer mimics the topographic
surface within the study area. In the higher, flat areas to the east and south,
the water table is generally flat, and lies between six to eight feet bls. On
the northwest side of the area, where the land surface slopes toward Lake Druid,
the water table surface also dips westward, but at a more shallow angle than that
of the land surface. As a result, the water table is progressively shallower
toward the lake, and eventually intersects with the lake's surface. In the
higher elevated parts of the study area, the water table surface dips at an
average horizontal gradient of 0.003 feet per foot (ft/ft). The horizontal
gradient increases to approximately 0.013 ft/ft on the west side of the study
area. The overall average for the site is 0.008 ft/ft.

The water-level elevation data were also used to evaluate the hydraulic potential
within the surficial aquifer at OU 4. Vertical gradients were calculated based
on the relationship between water-level elevations (potentiometric head) and
screen depths (elevation head). These vertical gradients, along with the
corresponding potentiometric head measurements from the shallow, intermediate,
and deep units of the surficial aquifer, are presented in Table 3-2. The data
indicate that vertical gradients do exist within the surficial aquifer at 0OU 4;
ranging from calculated gradients of 0.008 ft/ft (downward) to 0.0 frt/ft
(vertical equilibrium) to 0.025 ft/ft (upward). Generally, downward gradients
represent recharge areas within an aquifer and upward gradients represent a
discharge relationship.

Vertical gradients calculated from April 1998 data were plotted and contoured on
OU 4 site maps and provided as Figures 3-9 and 3-10. In the area of Building
1100 and several of the suspected sources of contamination, a slight downward
potential exists. Contaminants released or seeping into the subsurface soil are
likely to have migrated downward under these recharge conditions. West of
Building 1100 and Port Hueneme Avenue, head potential reverses and vertical
gradients progressively increase toward Lake Druid.

Groundwater, along with any dissolved contaminants, within the surficial aquifer
discharges into Lake Druid from these three (shallow, intermediate, and deep)
aquifer units. Groundwater discharge to Lake Druid was confirmed by potentiomet-
ric head measurements made in drive points installed into the lake bottom as well
as by the contaminant distribution pattern found in the lake sediments. More
details regarding contaminant distribution are discussed in Chapter 5.0.
Specifics regarding the fate and transport of COCs are presented in Chapter 7.0.

The effects of the IRA recirculation wells can be seen on Figure 3-10. In the
central wooded area west of Port Hueneme Avenue, the upward gradient is
relatively strongest in the vicinity of OLD-13-15A. Here, the upward gradient
has been hydraulically increased by the system’s injection of treated groundwater
into the intermediate/deep surficial aquifer units through the lower screens of
the recirculation wells (UVB-1 and UVB-2).

3.6.3.2 Hydraulic Conductivity Test Results Falling head (slug-in) and rising
head (slug-out) hydraulic conductivity tests were performed at a total of nine
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Table 3-1

Water-Level Elevation Survey

Remedial Investigation
Operable Unit 4, Study Areas 12, 13, and 14 (Area C)
Naval Training Center

Orlando, Florida

Screened Interval Top-of-Casing

Depth to Water

Water-Level Elevation

Well Identifier V\(l;‘ :atD glz t)h Elevation Elevation (ft btoc) (ft msl)!

(ft msl)’ (ft msl)' 1/14/98 4/23/98 1/14/98 4/23/98
OLD-12-01A 15 96.5 to 106.5 110.97 5.16 5.74 105.81 105.23
OLD-12-02A 15 98.1 to 108.1 112.90 6.76 7.30 106.14 105.60
OLD-12-03A 15 88.5 to 108.5 113.34 7.15 7.06 106.19 106.28
OLD-12-04A 15 97.7 to 107.7 112.47 7.30 8.08 105.17 104.41
OLD-13-01A 15 95.4 to 105.4 110.22 4.68 5.32 105.54 104.90
OLD-13-02C 62 48.3 to 53.3 109.80 4.36 5.02 105.54 104.88
OLD-13-03A 14 98.1 to 108.1 111.88 6.81 - 105.07 -
OLD-13-04C 64 48 to 53 111.83 5.95 6.56 105.88 105.27
OLD-13-05A 15 95.5 to 105.5 110.20 4.95 5.66 105.25 104.54
OLD-13-06C 57 53.5 to 58.5 109.98 4.99 5.60 104.99 104.38
OLD-13-07A 18.5 80.5 to 105.5 108.71 4.02 4,71 104.69 104.00
OLD-13-08C 62 46.9 to 51.9 108.67 4.14 4.75 104.53 103.92
OLD-13-08A 11 92.5to 102.5 105.99 3.71 4.06 102.28 101.93
OLD-13-10B 21 82.5 t0 87.5 105.87 3.51 3.78 102.36 102.09
OLD-13-11C 62 41.1 to 46.1 105.98 3.31 3.65 102.67 102.33
OLD-13-12A 1.5 93.4 to 103.4 107.17 4,06 4.28 103.11 102.89
OLD-13-13B 21 83.91to0 889 107.69 4.34 4.68 103.35 103.01
OLD-13-14C 62 42.7 to 47.7 107.93 4.38 4.88 103.55 103.05
OLD-13-15A 12.5 93.7 to 103.7 108.74 4.60 5.34 104.14 103.40

See notes at end of table,
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Table 3-1 (Continued)
Water-Level Elevation Survey

Remedial Investigation

Operable Unit 4, Study Areas 12, 13, and 14 (Area C)

Naval Training Center
Orlando, Florida

Well identifier (feet bls) Elevation Elevation

{ft ms) (ft msl) 1/14/98 4/23/98 1/14/98 4/23/98
OLD-13-168 23 83.0 to 88.0 108.95 4.91 5.58 104.04 103.37
OLD-13-17C 63 42910 47.9 109.08 4.97 5.61 104.11 103.47
OLD-13-18B 315 81.1to 87.1 112,72 7.29 7.94 105.43 104,78
OLD-13-19B 20.5 92.1 t0 98.1 112.74 7.30 7.95 105.44 104.79
OLD-13-20B 20 91.1 to 97.1 111.45 6.34 7.01 105.11 104.44
OLD-13-21B 32 74410 79.4 108.67 4,65 5.23 104.02 103.44
OLD-13-22B 32 72.810 77.8 107.05 4,05 4.08 103.00 102.97
OLD-13-23B 31 73210 78.2 106.37 3.63 4.02 102.74 102.35
OLD-13-24A 12.7 92.2 10 102.2 106.85 4.09 4,67 102.76 102.18
OLD-13-258 23.5 81.3 to 86.3 107.00 413 4.64 102.87 102.36
OLD-13-26A 13 86.7 to 102.7 109.53 4.40 5.07 105.13 104.46
OLD-13-27A 15.5 97.6 to 106.6 112,91 6.50 7.08 106.41 105.83
OLD-13-0W1 35 69.9 to 74.9 107.69 4.37 4.85 103.32 102.84

(OLD-13-28B)
OLD-13-0W2 35 70.5 to 75.5 108.14 4.81 5.29 103.33 102.85

(OLD-13-29B)
OLD-13-0W3 34 74.1 t0 79.1 110.57 6.81 7.30 108.76 103.27

(OLD-13-30B)
OLD-13-0W4 35 69.9 o 74.9 107.37 4,20 465 103.17 102,72

(OLD-13-31B)

See notes at end of table.




LOLo M4
WHYRO-JIN

91-¢

Table 3-1 (Continued)
Water-Level Elevation Survey

Remedial Investigation

Operable Unit 4, Study Areas 12, 13, and 14 (Area C)

Naval Training Center
Oriando, Florida

Screened Interval

Top-of-Casing

Depth to Water

Water-Level Elevation

Weli identifier V\(/fe;LtD gg ;h Elevation' Elevation' (ft btoc) (ft msl)’

{ft msl) (ft msl) 1/14/98 4/23/98 1/14/98 4/23/98
OLD-13-OW5 35 73.6 to 78.6 111.38 6.93 7.53 104.45 103.85
(OLD-13-32B)
OLD-13-OWBA 11.3 94.2 t0 99.2 108.07 - 5.09 - 102.98
OLD-13-OW7C 45 60.5 to 65.5 107.83 - 4.77 - 103.06
OLD-13-OW8A 11.2 93.9 to 98.9 107.54 - 4.58 - 102.96
OLD-13-0W9C 44.4 60.9 to 65.9 107.72 - 4.66 - 103.06
OLD-13-OW10A 11.2 94 to 99 107.70 - 4.75 - 102.95
OLD-13-OW11C 45 60.3 to 65.3 107.71 - 4.65 - 103.06
OLD-13-33A 125 92.6 to 102.6 108.35 5.51 6.13 102.84 102.22
OLD-13-34B 25 80.1 to 85.1 108.27 5.42 5.94 102.85 102.33
OLD-13-35C 56 49.2 to 54.2 108.34 5.46 5.98 102.88 102.36
OLD-13-36A 14 96.6 to 106.6 113.45 8.65 9.34 104.80 104.11
OLD-13-37B 25 85.7 to 90.7 113.49 8.73 9.38 104.76 104,11
OLD-13-38C 55 55.6 to 60.6 113.45 8.68 9.34 104.77 104.11
OLD-13-39B 25 87.9t0 92.9 115.68 9.59 10.17 106.09 105.51
OLD-13-40B 25 85.4 to 90.4 110.30 4.75 5.40 105.55 104.90
OLD-13-41B 28 80.9 to 85.9 108.61 4.10 4.71 104.51 103.90
OLD-13-42B 28 81.1to 86.1 108.82 4.20 4.81 104,62 104.01
OLD-13-43C 50 58.8 to 63.8 108.00 3.59 4.18 104.41 103.82

See notes at end of table.
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Table 3-1 (Continued)

Water-Level Elevation Survey

Remedial Investigation
Operable Unit 4, Study Areas 12, 13, and 14
Naval Training Center
Orlando, Florida

(Area C)

Well identifier (feet bls) Elevation Elevation

(ft msi) (ft msl) 1/14/98 4/23/98 1/14/98 4/23/98
OLD-14-01A 13 96.2 to 106.2 109.00 2.67 3.21 106.33 105.79
OLD-14-02A 15 98.8 to 108.8 113.66 6.96 7.39 106.70 106.27
OLD-14-03A 15 98.6 to 108.6 113.29 6.97 7.48 106.32 105.81
OLD-14-04A 15 98.5 to 108.5 113.33 6.92 7.42 106.41 105.91
OLD-14-05A 15 98.9 to 107.9 113.60 6.92 7.39 106.68 106.21
OLD-14-06A 15 98.9 to 107.9 113.72 6.85 7.25 106.87 106.47
OLD-14-07A 15 99.2 to 108.2 114.06 7.40 7.87 106.66 106.19
OLD-14-08A 15 98.2 to 107.2 113.03 6.73 7.26 106.30 105.77
OLD-13-DP1 NA 98.0 to 99.0 104.01 1.81 2.06 102.20 101.95
OLD-13-DP2 NA 98.8 t0 99.8 104.78 3.36 3.52 101.42 101.26
OLD-13-DP3 NA 99.2 to 100.2 105.15 3.66 3.86 101.49 101.29
OLD-13-DP5 NA 98.7 t0 99.7 104.68 2.40 3.45 102.28 101.23
OLD-13-DP11 NA - - 1.95 2.00 - .

' U.S. Geological Survey, North American Datum, 1929.

Notes: ft = feet.
bls = below land surface.
msl = mean sea level.
btoc = below top of casing.
- = not measured.
NA = not applicable,
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Table 3-2
Hydraulic Potential Survey Results

Remedial Investigation
Operable Unit 4, Study Areas 12, 13, and 14 (Area C)
Naval Training Center
Orlando, Florida

0c-¢

Head Potential Measurements
Water—(;_:;/flmEslle)vaﬁon ot B (feet)
Well Identifier e\:)? ;/?IZIrScr;e?\o'n January 14, 1998 April 23, 1998
(feet msi) Vertical Direction of Vertical Direction of
January 14,1998 April 23, 1998 Gradient Hydraulic Gradient Hydraulic
(ft/f)' Potential (ft/ft) Potential

OLD-13-01A 105.54 104.90
OLD-13-40B 105.55 104.90 87.90 0.0005 Upward 0 At equilibrium
OLD-13-02C 105.54 104.88 48.80 0.0005 Downward 0.0005 Downward
OLD-13-07A 104.69 104.00
OLD-13-41B 104.51 103.90 83.40 0.008 Downward 0.005 Downward
OLD-13-08C 104.53 103.92 47.40 0.0005 Upward 0.0005 Upward
OLD-13-09A 102.28 101.93
OLD-13-10B 102.36 102.09 85.30 0.005 Upward 0.01 Upward
OLD-13-11C 102.67 102.33 44.60 0.008 Upward 0.014 Upward
OLD-13-12A 103.11 102.89
OLD-13-13B 103.35 103.01 86.40 0.014 Upward 0.007 Upward
OLD-13-14C 103.55 103.05 45.20 0.005 Upward 0.0009 Upward
OLD-13-15A 104.14 103.40
OID-13-16B 104.04 103.37 85.50 0.005 Downward 0.002 Downward
OLD-13-17C 104.11 103.47 45.40 0.004 Upward 0.025 Upward
OLD-13-33A 102.84 102.22

See notes at end of table.
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Table 3-2 (Continued)
Hydraulic Potential Survey Results

Remedial Investigation
Operable Unit 4, Study Areas 12, 13, and 14 (Area C)
Naval Training Center

Orlando, Florida

Water-Level Elevation
(feet msl)

Elevation of Midpoint

Head Potential Measurements

(feet)

January 14, 1998

Well identifier of Well Screen April 23, 1998
{feet msl) Vertical Direction of Vertical Direction of
January 14,1998 April 23, 1998 Gradient Hydraulic Gradient Hydraulic
(ft/f)' Potential (ft/ft)’ Potential
OLD-13-34B 102.85 102.33 83.60 0.0005 Upward 0.006 Upward
OLD-13-35C 102.88 102.36 51.90 0.0009 Upward 0.0009 Upward
OLD-13-36A 104.80 104.11
OLD-13-37B 104.76 104.11 88.20 0.003 Downward 0 At equilibrium
OLD-13-38C 104.77 104.11 58.10 .0003 Upward 0 At equilibrium

' Calculated by dividing the difference between the elevation of the water-level in each monitoring well by the elevation of the midpoint of the respective well screens.

Notes: ft = feet.

msl = mean sea level.
ft/ft = feet per foot.
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monitoring wells during the investigation. A representative sample of the
shallow (rising head test only), intermediate, and deeps wells were targeted to
provide hydraulic conductivity values throughout the surficial aquifer. The test
results are presented in Table 3-3. Slug test data were plotted and analyzed
using computer software (Aqtesolv™). The slug test plots are provided in
Appendix K.

Two shallow monitoring wells were selected for permeability testing. The
geometric mean hydraulic conductivity value for the two wells was 1.1x1073
centimeters per second (cm/sec). The mean conductivity value for the five
intermediate wells tested was 1.5x1072 cm/sec, and the mean for the two deep
wells tested was 4.2x1078 cm/sec. These values converted to 3.0, 7.4, and 11.8
ft/day, respectively, for the three intervals.

Although the hydraulic conductivity values were somewhat higher in the
intermediate and deep intervals, all of the values fall within a relatively
narrow range, suggesting that the surficial aquifer in the study area 1is
relatively homogeneous. These results differ somewhat from those of the USGS
(see subsection 2.5.3).

To provide a more conservative estimate of linear groundwater travel times, the
hydraulic conductivity values determined by the USGS were evaluated in lieu of
the lower conductivity values calculated using the slug test data. Calculations
based on the USGS flow model yielded horizontal hydraulic conductivity (K;)
values of 10 ft/day (3.5x10% cm/sec) (upper layer, O to 20 feet bls) and
40 ft/day (1.4x1072 em/sec) (lower layer, 20 to 60 feet bls). These Ky, values
were combined with the average horizontal gradient measured for each depth
interval of the aquifer to determine linear groundwater flow velocities. The
flow rate calculations are based on the following equation for Darcy's Law
(Bouwer and Rice, 1976):

V = Ki/p
where: V = groundwater flow velocity (ft/day),
K = hydraulic conductivity (ft/day),
i = hydraulic gradient (ft/ft), and
P = porosity (unitless), assuming .30 for sand aquifers (Fetter, 1980).

An average horizontal gradient of 0.008 ft/ft was calculated for each depth
interval,

Using this formula, the average linear groundwater flow rates for the upper and
lower units of the surficial aquifer in the study area were calculated to be:

Depth (feet bls) K, (ft/day) V (ft/day) V _(ft/vear)
0 to 20 10 0.27 97
20 to 60 40 1.1 390

The horizontal hydraulic conductivity values were also used to calculate the
transmissivity of the aquifer, using the formula T = bK (where T = transmissivity
[ftz/day], b = the saturated thickness of the aquifer [ft], and K = the hydraulic
conductivity [ft/day]):

NTC-OU4.R
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Table 3-3
Hydraulic Conductivity Testing Resuits

Remedial Investigation
Operable Unit 4, Study Areas 12, 13, and 14 (Area C)
Naval Training Center
Orlando, Florida

Calculated Hydraulic Conductivity'
Monitoring Well Identifier Geologic Unit

ft/min ft/day cm/sec
Shallow Well:
OLD-13-33A Fine sand 1.8x10° 2.6 9.0x10*
OLD-13-36A Fine sand 2.5%10° 3.6 1.3x10?
Geometric Mean: 2.2x10* 3.1 1.1x10°
Intermediate Well:
OLD-13-34B Fine to medium sand 2.8x10? 40.3 1.4x10?
OLD-13-37B Fine to medium sand 3.1x10° 45 1.6x10°
OLD-13-39B Silty fine sand 1.02x10° 15 5.1x10*
OLD-13-40B Silty fine sand 6.2x10* 0.9 3.1x10*
OLD-13-41B Fine to medium sand 5.2x10° 7.3 26x10°
Geometric Mean: 1.4%10? 20.2 7.0x10°
Deep Waell:
OLD-13-35C Fine to medium sand 4.8x10° 6.9 2.4x10°
OLD-13-38C Fine sand 1.4x10? 20.2 7.0x10°
Geometric Mean: 9.4x10* 13.3 4.7x10°

' Both falling head (slug-in) and rising head (siug-out) tests were performed at each intermediate and deep monitoring well.
Hydraulic conductivity shown above was calculated by averaging the two test values. Only rising head tests were performed
at the shallow wells.

Notes: ft/min = feet per minute.
ft/day = feet per day.
cm/sec = centimeters per second.
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b _(ft) K, (ft/day) T (ft?/dav)
Upper Layer (0 to 20 feet bls) 25 10 250
Lower Layer (20 to 60 feet bls) 40 40 1,600

Thus, the total transmissivity of the aquifer is 1,850 ft?/day.

3.7 DEMOGRAPHY AND LAND USE. Area C occupies 46 acres and is located
approximately 1 mile west of the Main Base off Maguire Boulevard. Area C is
surrounded by urban development with multifamily residential development to the
north, an office park to the east, single family residences to the west and
south, and a single family residential development to the west, across Lake
Druid. No industrial facilities exist adjacent to Area C. According to City of
Orlando records, no permitted irrigation or domestic wells are present within the
vicinity of OU 4. Similarly, there are no production wells within 1/2 mile of
OU 4.

3.8 ECOLOGICAL SETTING. The ecological setting of OU 4 was characterized based
on information gathered from historical information summarized in the OU & RI/FS
Workplan (ABB-ES, 1997d) and an ecological survey conducted by HLA ecologists in
October 1997. The guidance used to conduct the ecological survey is described
in Subsection 2.6.6. Results are summarized in Section 9.1.
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4.0 DATA MANAGEMENT

4.1 DATA COLLECTION AND TRANSFER. Sampling methodologies are described in
detail in the POP (ABB-ES, 1997b) and the OU 4 RI/FS Workplan (ABB-ES, 1997d).
Observations and field parameter measurements, such as groundwater temperature
and turbidity, were recorded in the field logbook and/or on the appropriate field
data records.

The majority of soil, groundwater, surface water, and sediment samples collected
during the RI effort at OU 4 were submitted to a fixed-base (off-site) laboratory

for analysis. CompuChem Laboratory of North Carolina performed the analyses.
During the DPT program (which is summarized in Subsection 2.6.1), groundwater
samples were screened on site for 10 target VOCs using a GC. Confirmatory

samples were submitted to the fixed-base laboratory at a rate of approximately
1 in 10. The results of the DPT program were used to direct the placement of
additional permanent monitoring wells. DPT data were not used in the OU 4 risk
assessment,

As described in Chapter 2.0, OU 4 has been the subject of several investigative
programs. Some of these results have been used to supplement the data collected
during the RI. These instances are described in greater detail in Section 4.4.

Samples submitted to the fixed-base laboratory were preserved on site prior to
shipment. These samples were transported under chain-of-custody to the
laboratory, on ice in coolers, via Federal Express.

4.2 DATA VALIDATION. Analytical results for the various media sampled at 0OU 4
during the RI were combined into a unified analytical database, following a
review of data quality. The analytical data were independently validated by
Environmental Data Services of Concord, New Hampshire. Analytical data not
subjected to independent data wvalidation (primarily data collected during
previous investigations at OU 4) were informally reviewed in-house by a senior
chemist.

Data quality indicators include the precision, accuracy, representativeness,
completeness, and comparability (PARCC) of the analytical data on a per-medium
basis. 1In general, the combined data set complied with PARCC criteria, and is
considered acceptable for use in this RI and to support an FS. The analytical
data, including Positive Detection Tables and complete Laboratory Analytical
Data, are presented as Appendices C and D, respectively.

Details of the PARCC Criteria Evaluation Report can be found in Appendix N. The
PARCC Report summarizes the results of the data quality assessment according to
the PARCC parameters relative to the project-specific DQOs. The analytical data
packages from CompuChem Laboratory (North Carolina) conform to Naval Facilities
Engineering Service Center (NFESC) Level C method requirements, and were
validated at NFESC Level C requirements by Environmental Data Services (New
Hampshire).

Quality control (QC) samples included trip blanks, equipment rinsate blanks,
field source blanks, method blanks, laboratory control samples, surrogate spikes,

NTC-OU4.RI
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matrix spike/matrix spike duplicate samples, laboratory duplicates, and field
duplicates.

Prior to the PARCC evaluation, the data were wvalidated according to the
functional guidelines for organic and inorganic data (USEPA, 1994b and 199%4c).
Samples that did not meet functional guideline acceptance criteria were qualified
with a data quality flag (see Appendix N, page 2). Upon completion of the review
and qualification of the data according to the functional guidelines, the data
were then evaluated using PARCC criteria to provide an evaluation of overall data
useability.

Precision, completeness, and comparability requirements were acceptable for all
sample delivery groups according to NFESC requirements. Accuracy and represent-
ativeness for all sample data groups were also acceptable within certain
qualifications made in some cases, as detailed in the PARCC report. Many of
these qualifications were made on the basis of low-level contamination found in
laboratory method blanks and field blanks. Additional details regarding data
useability are provided in Appendix N.

4.3 DATA EVALUATION. The combined data set was also subjected to data
evaluation. Data evaluation differs from data validation in that the latter
deals only with the adherence of the analytical process to protocol specifica-
tions, whereas data evaluation considers the environment from which the analyzed
sample was collected, the means of collection, as well as the characteristics of
data considered to be within the same data set and knowledge of the compound’s
behavior in the area of the investigation. Data evaluation is discussed below.

. Evaluation for the presence of chemicals that may not be true detec-
tions and may have been introduced during decontamination, field
sampling, or laboratory analysis (analytical and sampling artifacts).
These chemicals include acetone, methylene chloride, toluene, 2-buta-
none, five phthalate esters (butylbenzylphthalate, di-n-butylphthalate,
di-n-octylbutylphthalate, diethylphthalate, and bis (2-ethylhexyl) -
phthalate (USEPA, 1991d; 1988c). These contaminants, when analytical
artifacts, are either introduced during analysis or during decontamina-
tion of sampling equipment. The lack of a discernable pattern of
contamination, the lack of a potential source, or the presence of low
levels (below practical quantitation limits) of these chemicals in some
locations (especially without any other detection of a related
compound, e.g., other ketones for acetone or other aromatics for
toluene) may indicate that these chemicals are artifacts.

. An evaluation of OU 4 data against facility background data as
published in the Background Sampling Report (ABB-ES, 1995).

Data interpretation was aided by the use of several graphics as tools. These
included geologic cross sections (Figures 3-5 and 3-6), site maps, and other
figures.

4.4 DATA SET DEVELOPMENT. The data set used in the RI included background data,
site screening data, IRA performance monitoring data, and data collected as part
of the RI field investigation.

NTGC-OU4.R
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4.4.1 Background Data As part of the overall NTC, Orlando environmental
investigation activities, a basewide background sampling program was conducted
to establish background concentrations of inorganics in surface soil, subsurface
soil, and groundwater matrices. The background comparison provides a method of
establishing the range of concentrations over which inorganic compounds naturally
fluctuate. Detected concentrations can be compared to this range of concentra-
tions. The Background Sampling Report (ABB-ES, 1995) summarizes the native
concentrations of inorganics occurring in surface soil, subsurface soil, and
groundwater.

4.4,2 Site Screening Data Site screening data for surface and subsurface soil
were used to supplement data collected during the RI. The combination of these
two data sets provided a thorough and comprehensive evaluation of soil at QU 4.
The site screening data are summarized in Appendix C, and can be identified by
sampling dates that occurred in 1995. These data are presented in detail in the
Site Screening Report (ABB-ES, 1996a). All site screening samples were analyzed
in accordance with USEPA CLP protocol.

Site screening data for two other NTC, Orlando lakes (Lakes Baldwin and Susannah)
were also used to augment the single control sample collected from Lake Druid.
The use of the lake control data is discussed in detail in Chapter 9.0.

4.4.3 1IRA Performance Monitoring Program The IRA Performance Monitoring Program
included a baseline sampling phase for VOCs prior to system startup, followed by
periodic monitoring of groundwater downgradient of the recirculation wells.
Analyses were performed using SW846 Method 8021. In general, VOC in groundwater
data collected within four months of the RI sampling effort were included in the
OU 4 RI data set. When several samples were collected from the same location
during a 3- to 4-month period (as occurred during performance monitoring), the
laboratory results were averaged to provide a single value (see Section 4.5).
These results are summarized in Appendix C for each medium. Performance
monitoring data are evaluated in detail in the OU 4 Interim Remedial Action,
Performance Monitoring and Sampling Plan, Quarterly Report #1 (ABB-ES, 1998a).

4.5 STATISTICAL CALCULATIONS. At many sample locations, multiple samples were
collected. For example, up to six rounds of groundwater sampling were conducted
at certain OU 4 monitoring wells. For purposes of the risk assessments, multiple
sample results were averaged to produce a single value for each location. Where
an analyte was not detected above its method detection limit (MDL), a value equal
to one half of its MDL was used to calculate the average.

4.6 ON-SITE LABORATORY CONFIRMATORY SAMPLING PROGRAM. The overall precision and
variability of the field screening program were assessed through the use of split
samples analyzed by both the HLA field laboratory and a certified off-site
laboratory. Approximately 10 percent of the environmental samples collected were
sent to the off-site laboratory. A total of 19 groundwater samples (including
two field duplicates) was included in the confirmatory sampling program. These
data are summarized in Appendix C.

Presented below is an evaluation of the analytical results for these samples.
On-site samples were analyzed for purgeable VOCs using the field screening
methodology described in the 0OU 4 RI Workplan (ABB-ES, 1997d). Groundwater
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samples were analyzed off-site for low level VOCs, using the Superfund Analytical
Method for Low Concentration Organics Analysis (October, 1992). Off-site
laboratory results conform to Level D (USEPA Level IV) requirements and were
independently reviewed and validated by a subcontractor against Level C
requirements using (NEESA) guidance document 20.2-047B, entitled Sampling and

Chemical Analysis Quality Assurance Requirements for the Navy Installation
Program (NEESA, 1988).

4.6.1 Off-Site Data Comparison Methodology Because there are no specific review
criteria for split samples in both the NEESA and USEPA CLP documents, the
laboratory duplicate precision criteria are utilized in this evaluation. It
should be noted; however, that the use of this evaluation procedure may be overly
conservative. Split samples measure comparability of field and laboratory
results; therefore, the results may have more variability than laboratory
duplicates, which measure only laboratory performance. Another source of
variability is the different methods used in the analysis, i.e., GC (on-site)
versus gas chromatography/mass spectroscopy (off-site).

The duplicate precision criteria have been routinely used in the NEESA and USEPA
CLP to evaluate comparability of laboratory duplicate samples. The same approach
can be applied to field duplicates and split samples. Precision is a measure of
the agreement or repeatability of a set of replicate results obtained from
duplicate laboratory analyses of samples collected from the same location or
depth interval. Precision is a quantitative measure that is expressed as the
relative percent difference (RPD) between analytical values for two samples from
the same source divided by the average of their analytical values. RPD is
calculated using the equation

D, - D
RPD=__"1 ™2 « 100 (1)
% (D, + D,)

where D; and D, are the reported values for the duplicate samples.

Laboratory duplicate precision criteria specify that RPDs be no greater than 120
percent for water samples when both sample results are greater than five times
the contract-required quantitation limit (CRQL). It should be noted that
primarily because of the greater variability expected in field duplicates, some
USEPA regional offices (e.g., Region II) specify that field duplicates be
qualified as estimated if RPD is greater than 100 for paired data where sample
and duplicate are both greater than five times the CRQL.

If the sample and/or duplicate is less than five times the CRQL, the absolute
difference criteria (|D|), |D; - D,|, where D; and D, are the reported values for
the duplicate samples, are used. Field duplicates are qualified as estimated if
the absolute difference between the analytical values is greater than the CRQL
for water samples. No calculations are made if both sample and duplicate are
below quantitation limits; i.e., the nondetected parameter pairs are considered
to be within control limits.

For this evaluation, the acceptance criteria for evaluating precision of field
duplicates is an RPD of 20 for water matrices. For sample results where one or
both samples are below five times CRQL, the absolute difference criteria of less
than the CRQL for water samples is used. A CRQL value of 10 pg/f is used as the
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proxXy concentration for nondetected parameters in the calculation of absolute
difference.

4.6.2 Statistical Comparison of On-Site and Off-Site Laboratory Results A
comparison of the field screening results and the off-site laboratory results for
VOCs is presented in Table &4-1. Only those compounds with at least one detection
in at least one sample (field lab or off-site laboratory) are shown and
evaluated. If all nondetected compounds analyzed in both the on-site and off-
site laboratories are included in the calculations, the percentage of parameter
pairs that are out of control for either the RPD or absolute difference criteria
is significantly reduced.

Samples for off-site analysis were often chosen before field GC results were
available. The RI DPT program was used to complete characterization of 0OU 4,
which had already undergone several investigative programs. No VOCs were
detected in many of the groundwater samples collected via DPT. For these
reasons, VOCs were not detected in several of the 19 groundwater pairs submitted
for both on-site and off-site analysis. This limited the confirmatory sampling
comparison to only the seven pairs shown in Table 4-1.

Five out of the seven samples have at least one parameter pair outside of control
limits. Only 5 out of 13 parameter pairs evaluated (39 percent of the total)
failed the RPD or |D| criteria. However, the sample size was a small fraction
of the total samples collected. Most of the pairs that failed the criteria did
so because the VOC concentrations in the on-site samples were higher than the
off-site laboratory. Although all VOC samples were preserved, these differences
could be due to the longer hold time experienced by the samples shipped off-site.
In no case did the off-site laboratory detect VOCs that had not been detected on-
site, with the exception of acetone. Acetone was not analyzed with the on-site
GC, and is believed to be an artifact of the off-site laboratory. Acetone has
never been detected in groundwater collected from OU 4 monitoring wells, and is
not believed to be present in OU 4 groundwater.
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Table 4-1
Comparison of Analytical Results Between On-Site and Off-Site Laboratory
DPT Rig Groundwater Samples

Remedial Investigation
Operable Unit 4, Study Areas 12, 13, and 14 (Area C)
Naval Training Center
Oriando, Florida

U4Qo03- U4Q03-
Identifier: U4Q03101 | U4Q03101F U4Q03101D | U4Q03101F U4Q03303 303F U4Q03305 305F
Sample Date: 28-0CT-97 | 28-OCT-97 28-0CT-97 28-0CT-97 29-0OCT-87 | 29-OCT- 30-0CT-97 | 30-OCT-
Depth (feet bis): 7to 10 7t 10 7to 10 7to 10 17 to 20 g7 27 to 30 g7
17 to 20 27 to 30
RPD RPD RPD RPD
or |D] or |Dj or or |D]
[D]
Acetone 160 NA - 280 NA - 400 J NA - 4,800 J NA -
1,2-Dichloroethene (total) 5J 2.4 2.6 3J 2.4 0.6 160 200 22.2* 120 J 79 41.2*
Tetrachloroethene - - - - - - 42 J 50 8 42 J 10 32*
Trichloroethene 6J 2.7 3.3 3J 27 0.3 16 J 17 1 16 J 440 424*

See notes at end of table,
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Table 4-1 (Continued)
Comparison of Analytical Results Between On-Site and Off-Site Laboratory
DPT Rig Groundwater Samples

Remedial Investigation
Operable Unit 4, Study Areas 12, 13, and 14 (Area C)
Naval Training Center
Orlando, Florida

Identifier: U4Q03307 U4Q03307F U4Q03311 U4Q03311F U4Qo3802 U4Q03802F
Sample Date: 30-0CT-97 30-0OCT-97 30-0OCT-97 30-0CT-97 31-0CT-97 31-0CT-97
Depth (feet bls): 37 to 40 37 to 40 57 to 60 57 to 60 1210 15 12to 15
RPD RPD RPD

or |D] or |D] or [D]
Acetone 340 NA - 880 NA - 220 NA -
1,2-Dichloroethene (total) - - -~ - - - - - -
Tetrachloroethene 32 31 1 - 1.3 8.7 53 78 38.2*
Trichloroethene - - - - - - - - -

Sample identifiers ending in F (e.g., U4Q03101F) are split samples analyzed in the on-site laboratory, while sample identifiers without an F (e.g., U4Q03008) are spiit samples

that were analyzed in an off-site laboratory.
Analytical results are expressed in micrograms per liter (ug/8).

Notes: bis = feet below land surface.
RPD = relative percent difference.

|D| = absolute difference. Paired results evaluated using the RPD criteria include results where one or both detected results are below 5 times contract required

quantitation limits (CRQL). The CRQL of 10 pg/£ is used as the proxy for nondetected parameters.
- = not detected.

NA = not analyzed.

J = reported concentration is estimated quantity.

* = either the RPD or |D| criteria is exceeded for the particular pair.
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5.0 NATURE AND EXTENT OF CONTAMINANTS

This chapter focuses on the nature and location of contaminants in the existing
soil and groundwater at OU 4, and assesses the extent contamination is migrating
into Lake Druid. This discussion uses the information discussed in the earlier
chapters on regional and site-specific conditions (Chapter 3.0) and the physical
and chemical data collected during the RI and previous investigations (Chapter
2.0).

A discussion of contaminant sources is presented in Section 5.1. In Section 5.2,
contaminant assessment of the different media at OU 4 is presented. The nature
and extent of contamination in the surface soil is discussed first, followed by
contamination in subsurface soil, groundwater, and finally, Lake Druid. In this
report, Lake Druid will be broken down into sediment assessment, surface water
assessment, and groundwater assessment. Within each of these media, analytical
fractions are discussed in the following order: VOCs, SVOCs, pesticides and
PCBs, and inorganic analytes. Following the evaluation of each analytical
fraction for a particular medium, a summary of relevant results and findings is
presented.

2.1 SOURCES OF CONTAMINATION. A full account of the known history of the
facility and the land use of the area comprising OU 4 is presented in the
Facility Background section (Section 1.2), but the potential sources of
contamination are discussed in more detail below.

The source of VOC contamination has been identified during the IRA process and
confirmed during the RI as dry-cleaning solvents (i.e., PCE) associated with the
industrial laundry and dry-cleaning facility during its operation from 1943 to
1994,

The probable contaminant source/release mechanisms at OU 4 are

. operational spills on the ground surface outside the building during
the loading and unloading of containers of PCE (ranging from 5- to 55-
gallon containers);

. leaks associated with the collection and conveyance of wastewater from
laundry and dry-cleaning machines; and

. spills inside the building transferring to the environment via leaks in
floor drains, drainpipes, and/or sanitary sewer pipe, and seeping into
the subsurface.

Antimony is also present in groundwater. Potential sources of antimony include
lead-acid batteries, munitions, and flame retardants for clothing. There is no
evidence that munitions were ever present at OU 4. Batteries are an unlikely
source, as no lead was detected in groundwater. It is likely, however, that the
Navy laundry treated recruit clothing to make it flame retardant. Although a
review of the final chemical inventory of the laundry and nearby buildings did
not identify any such chemical, nor are there records of a release, this
hypothesis remains the most probable.

NTC-OU4.RI
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5.2 CONTAMINATION ASSESSMENT. Analytical results of the RI field investigation
are presented below, by medium.

5.2.1 Surface Soil Assessment To assess the quality of the surface soil, 32
surface soil samples (plus 3 duplicates) were collected from 0 to 2 feet bls for
laboratory analysis. Nine of these 32 surface soil samples were collected during
the initial site screening of SAs 12, 13, and 14 (ABB-ES, 1996a). Eleven
additional surface soil samples were collected during the RI where voids in the

data set existed, primarily in SA 13. Of these sample locations, three areas
surrounding the samples (U4S006, U4S011, and U4S015) have been subsequently
excavated as part of the surface soil IRA (see Section 2.7). The twelve

remaining samples are confirmatory samples collected following the surface soil
IRA excavation.

Twenty of the 32 samples were collected under the asphalt, while twelve were
collected in grass or unpaved areas. The locations of the surface soil samples
are shown on Figure 5-1. Analytes detected in surface soil are shown on
Figure 5-2, and are discussed in Paragraphs 5.2.1.1 through 5.2.1.4. Positive
detection tables are provided in Appendix C, and complete laboratory analytical
results are provided in Appendix D. Data corresponding to excavated sample
locations U4S006, U4S011l, and U4S015 have been superseded by surface soil IRA
confirmatory sample results. However, because the confirmatory samples were
analyzed for only selected parameters, original (pre-excavation) results have
been retained for parameters that were not re-analyzed.

Interpretation of the analytical data in terms of possible sources and the extent
of compounds exceeding background are discussed in Paragraph 5.2.1.5. 1In order
to focus the discussion on detected analytes or compounds which are site-related,
a preliminary comparison to FDEP Residential SCTLs was made. In cases where
particular compounds were detected in both soil and groundwater, FDEP leachabi-
lity SCTLs based on groundwater criteria were also included in this preliminary
comparison.

5.2.1.1 VOCs Twenty of the 32 surface soil samples and three duplicate samples
were analyzed for VOCs. Table C-1 (Appendix C) lists the VOCs present in surface
soil at OU 4 with corresponding residential SCTLs and, where applicable,
leachability SCTLs. PCE was detected in 7 out of 20 surface soil samples at
concentrations ranging from 1 to 110 pug/kg. Three locations, U4S00701 (61
rg/kg), U4S00801 (110 wpg/kg), and U4S01001 (58 pg/kg) had exceedances of the
leachability SCTL of 30 ug/kg (Table C-1, Appendix C).

Toluene was detected 5 out of 20 surface soil samples at concentrations ranging
from 1 to 2 pg/kg (Table C-1, Appendix C). Total =xylene was detected in 1
surface soil sample at 1 pug/kg. No detections of toluene or xylene exceeded
SCTLs.

2-Hexanone was detected in one surface soil sample at 8 pug/kg (Table C-1,
Appendix C). Acetone was detected in 4 out of 20 surface soil samples at
concentrations ranging from 10 to 42 ug/kg (Table C-1, Appendix C). Methylene
chloride was detected in two surface soil samples at 44 and 68 pg/kg (Table C-1,
Appendix C). These compounds, however, appear to be analytical or field
decontamination artifacts, because it is highly unlikely that these compounds are
present in surface soil due to their high volatility. None of these detections
exceeded SCTLs.

NTC-OU4.R
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1,1,2,2-Tetrachloroethane was detected in 1 surface soil sample at 1 pg/kg
(Table C-1, Appendix C), below the SCTL of 700 ng/kg. In addition, 1,1,2,2-
tetrachloroethane has not been detected in any other media at OU 4 to this point.

5.2.1.2 8SVOCs Twenty-eight of the surface soil samples and three duplicates
were analyzed for SVOCs. Table C-1 (Appendix C) lists the SVOCs detected in
surface soil at OU 4 with corresponding residential SCTLs. Fifteen PAHs were
detected in surface soil. Of those 15 PAHs, only benzo(a)pyrene, benzo(b)fluor-
anthene, and dibenz(a,h)anthracene exceeded SCTLs in any surface soil. Surface
soil locations U4S00601 (1,500 rg/kg benzo(a) pyrene, 3,200 ng/kg benzo(b)fluo-
ranthene, and 230 pg/kg dibenz(a,h)anthracene) and U4501501 (1,600 ng/kg benzo(a)
pyrene, 2,100 upg/kg benzo(b)fluoranthene, and 200 pg/kg dibenz(a,h)anthracene)
exceeded residential SCTLs of 100 ug/kg for benzo(a)pyrene, 1,400 pg/kg for
benzo(b)fluoranthene, and 100 pg/kg for dibenz(a,h)anthracene. These two sample
locations, however, were among those removed during the surface soil IRA
excavations. Of the eight confirmatory samples collected at these locations
following excavation, only one sample contained one PAH (benzo[a]pyrene) at a
concentration (203 pg/kg) above its SCTL: a sample collected from the north
sidewall of the U4S006 excavation. Benzo(a)pyrene also exceeded residential
SCTLs at locations U4S00901 (330 rg/kg), U4S01101 (120 pg/kg, later excavated),
and U4S01201D (120 pg/kg). U4S01201 (78 pg/kg) did not exceed the SCTL for
benzo(a)pyrene (Table C-1, Appendix C).

Three other SVOCs, butylbenzylphthalate, carbazole, and bis(2-ethylhexyl)-
phthalate were detected in surface soils, but did not exceed SCTLs (Table Cc-1,
Appendix C).

5.2.1.3 Pesticides and PCBs Twenty surface soil samples and 3 duplicate samples
were analyzed for pesticides, and 24 samples and 3 duplicates were analyzed for
PCBs. Several pesticide compounds were detected at low levels in 13 out of 20
samples, including 2 duplicate samples (Table C-1, Appendix C). They include
4,4-dichlorodiphenyltrichloroethane (DDT) and its degradation products, 4,4-
dichlorodiphenyldichloroethane (DDD) and 4,4-dichlorodiphenyldichloroethene
(DDE), as well as aldrin, dieldrin, endosulfan I, endosulfan II, endosulfan
sulfate, endrin, endrin aldehyde, endrin ketone, heptachlor, heptachlor epoxide,
methoxychlor, alpha-benzene hexachloride (BHC), beta-BHC, delta-BHC, gamma - BHC
(Lindane), alpha-chlordane, and gamma-chlordane. None of the detected pesticide
concentrations, however, exceeded its respective SCTL.

A PCB compound, Aroclor-1254, was detected at three locations: U4S00501D
(130 J ug/kg), U4S00601 (1,500 DJ pg/kg), and U4LS00901 (210 pug/kg). Of these
detections, the 1,500 ug/kg concentration exceeded the residential SCTL for PCBs
(500 pg/kg). However, this location (U45006) has been excavated, and confirmato-
ry samples collected in this area following excavation did not contain any PCBs.
Another PCB compound, Aroclor-1260, was detected in U4S01201 at 33 ng/kg.

5.2.1.4 Inorganics Twenty surface soil samples and three duplicate samples were
analyzed for inorganics, and 4 additional surface soil IRA confirmatory samples
were analyzed for arsenic only. One or more inorganics were detected above
background screening concentrations in 10 out of 24 surface soil samples,
including 1 duplicate sample, all of which are expected to be present naturally
in the soil (Table C-1, Appendix C). Of the detected inorganics, aluminum,
arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt, copper, iron,
lead, manganese, mercury, nickel, selenium, silver, vanadium, and zinc are higher
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in OU 4 than the background screening concentrations. Calcium does not have an
SCTL.

Surface soil samples U4S00601 and U4S01101, both now excavated, contained arsenic
(2.4 milligrams per kilogram [mg/kg] and 11.2 mg/kg, respectively) above the SCTL
of 0.8 mg/kg for arsenic. Of the 4 confirmatory samples collected in the area
of U45011 following excavation, two contained arsenic at concentrations of
0.74 and 0.521 mg/kg, both below the SCTL of 0.8 mg/kg. Sample U4S00601 also
contained chromium (45.2 mg/kg) and mercury (2.2 mg/kg) above their leachability
SCTLs of 38 mg/kg and 2.1 mg/kg, respectively. Similarly, sample U4S01101
contained barium (167 mg/kg) and vanadium (17.7 mg/kg) above residential SCTLs
of 110 mg/kg and 15 mg/kg, respectively.

5.2.1.5 Interpretation of Surface Soil Data Contaminants detected in surface
soil samples collected at OU 4 included VOCs, SVOCs, pesticides, PCBs, and
inorganics; however, many of these compounds were present at concentrations below
their SCTLs.

PCE was the only VOC detected at concentrations above its SCTL. The three sample
locations at which PCE was present above its SCTL, U45007, U4S008, and U4S010,
are adjacent to the northern part of Building 1100. Dry-cleaning machines were
housed inside the northern portion of the building, and former employees of the
laundry facility recalled a chemical spill near the loading dock north of the
building (see Subsection 2.3.4). Such a spill, as well as other small-scale
spills that may have occurred periodically during dry-cleaning operations, would
contribute to surface soil PCE contamination.

Three SVOCs were detected at concentrations greater than their respective SCTLs:
benzo(a)pyrene, benzo(b)fluoranthene, and dibenz (a,h)anthracene. Sample
U4500901, which contained benzo(a)pyrene at 330 ug/kg, was collected adjacent to
a drainage swale at the northern boundary of OU 4. The presence of this single
PAH above its SCTL may be the result of contaminated runoff within the swale,
originating from an upgradient source. The above-listed PAHs were also detected
at various locations throughout SAs 12 and 13, and are not believed to be site-
related. Such compounds are commonly detected in the surface soils of urban,
improved lots, and are the result of commonplace, anthropogenic activities.
Detectable levels of PAHs in urban surface soils mainly originate from high-
temperature combustion sources such as automobile exhausts, urban fires, and
boilers.

Two of the surface soil samples locations at which elevated SVOC concentrations
were detected have since been removed, through the completion of the surface soil
IRA.

Leaching of the asphalt pavement above sample locations was considered another
potential source of PAHs in surface soil. However, the many surface soil samples
collected throughout SA 14 (much of which is paved) did not contain PAHs above
SCTLs.

None of the pesticides detected in surface soil was at concentrations above its
respective SCTL. One PCB, Aroclor-1254, was detected in one sample (U4S00601)
at a concentration (1,500D pg/kg) greater than its SCTL of 500 ug/kg. However,
Aroclor-1254 was not detected in confirmatory samples collected following
excavation of surface soil at this location.
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Arsenic was detected in samples U4S00601 and U4S01101 at concentrations greater
than its SCTL of 0.8 mg/kg. The presence of arsenic in surface soil is often
attributed to the use of pesticides. However, arsenic was not detected
ubiquitously along the boundaries of OU 4. The small number of occurrences does
not support pesticide application as a source. The presence of this inorganic
analyte more likely results from statistical variation in concentrations.
Nonetheless, surface soil at locations U4S00601 and U4S01101 has been excavated.

Calcium was detected above background concentrations. There is no SCTL for
calcium, nor is there a USEPA Region III residential risk-based concentration
(RBC) for calcium. However, calcium is considered an essential nutrient, and is
a common, naturally-occurring component of most soils in this region.
Chapter 8.0 addresses the detections of these nutrients in soil.

5.2.2 Subsurface Soil Assessment To assess the quality of subsurface soil, 24
subsurface soil samples (plus 2 duplicates) were collected at depths ranging from
8 to 58 feet bls for laboratory analysis. Initially, 12 of these 24 subsurface
soil samples were collected during the initial site screening of SAs 12, 13, and
14 (ABB-ES, 1996a). The additional 12 subsurface samples were collected during
the RI where further delineation was required. Subsurface soil sample locations
are shown on Figure 5-3.

Analytes detected in subsurface soil are shown on Figure 5-4, and are discussed
in Paragraphs 5.2.2.1 through 5.2.1.4. Positive detection tables are provided
in Appendix C, and complete laboratory analytical results are provided in
Appendix D. Interpretation of the analytical data in terms of possible sources
and extent of compounds exceeding background is discussed in Paragraph 5.2.2.5.
In order to focus the discussion on detected analytes or compounds that are site-
related, a preliminary comparison to FDEP residential SCTLs was made. Where
compounds were detected in both soil and groundwater, FDEP leachability SCTLs
based on groundwater criteria were also included in the preliminary comparison.

5.2.2.1 VOGs Table C-2 (Appendix C) lists the VOCs present in subsurface soil
at OU & with corresponding SCTLs. PCE was detected in 5 out of 24 subsurface
soil samples at concentrations ranging from 2 to 49 ng/kg. Two locations,
13B00101 (31 pg/kg) and U4B03601 (49 pg/kg) had exceedances of the leachability
SCTL of 30 pg/kg (Table C-2, Appendix C). TCE was detected in 2 samples,
13B00101 and U4B03602 at concentrations of 2 pg/kg and 1 ug/kg, respectively
(Table C-2, Appendix C). Both detections were below the leachability SCTL for
TCE of 30 ug/kg. In addition, 13B00101 had a detection of 6 ug/kg 1,2-DCE
(total), which did not exceed the leachability SCTL of 400 pg/kg for cis-1,2-DCE
or 700 pg/kg for trans-1,2-DCE (Table C-2, Appendix C). No other subsurface soil
samples collected had detections of DCE.

Acetone was detected in six subsurface soil samples at concentrations ranging
from 8 to 130 pg/kg. 2-Butanone was also detected in one subsurface soil sample
at a concentration of 4 ug/kg. Neither compound exceeded its respective SCTL
(Table C-2, Appendix C).

5.2.2.2 SVOCs Table C-2 (Appendix C) lists the SVOCs detected in subsurface
soil at OU 4 with corresponding SCTLs and collection depths. Only the original
12 samples collected during the original site screening (ABB-ES, 1996a) were
analyzed for SVOCs. Of those 12 subsurface samples, only 12B00102 and 12B00302
had SVOCs detected. None of the detected SVOCs exceeded its respective SCTL.
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5.2.2.3 Pesticides and PCBs Table C-2 (Appendix C) lists the pesticides and
PCBs detected in subsurface soil at OU 4 with corresponding SCTLs and collection
depths. Only the original 12 samples collected during the original site
screening (ABB-ES, 1996a) were analyzed for pesticides and PCBs. Of those 12
subsurface samples, low concentrations of 4,4'-DDE, 4,4'-DDT, and Aroclor-1260
were detected in 12B00102 and low concentrations of 4,4'-DDD and 4,4’ -DDE were
detected in 13B01101. No compounds exceeded FDEP SCTLs.

5.2.2.4 Inorganics One or more inorganic analytes were detected above
background screening concentrations in 22 out of 24 subsurface soil samples,
including both duplicate samples, all of which are expected to be present
naturally in the soil (Table C-2, Appendix C). 0f the detected inorganic
analytes, aluminum, arsenic, barium, beryllium, cadmium, calcium, chromium,
copper, iron, lead, magnesium, manganese, mercury, nickel, sodium, vanadium, and
zinc are higher in OU 4 subsurface soil than the background screening concentra-
tions. Of these seventeen inorganics, calcium, magnesium, and sodium do not have
SCTLs.

Arsenic was detected in excess of its residential SCTL of 0.8 mg/kg in 13B00901
(1.2 mg/kg), 13BO1301 (1.3 mg/kg), U4BO3001 (0.97 mg/kg), U4BO3004 (1.5 mg/kg),
and U4B03304 (4.7 mg/kg). Barium was detected above its residential SCTL of
110 mg/kg in one sample: U4B03001 (135 mg/kg) .

5.2.2.5 Interpretation of Subsurface Soil Data Contaminants detected in
subsurface soil samples collected at OU 4 included VOCs, SVOCs, pesticides, PCBs,
and inorganics. However, none of the detected SVOCs, pesticides, or PCBs were
found at concentrations greater than their respective SCTLs.

PCE was the only VOC detected at concentrations above its leachability SCTL of
30 pg/kg. The two soil boring locations at which PCE was detected above
30 pg/kg, U4BO36 and 13BO01, correspond to two of the three surface soil
locations that had elevated PCE detections (U4S007 and U48008, respectively).
Sample U4B03601 (which contained PCE at 49 rg/kg) was collected at a depth of 12
to 14 feet bls, and sample 13B00101 (which contained PCE at 31 pg/kg) was
collected at 6 to 8 feet bls. Both of these samples were collected in the
phreatic (saturated) zone; therefore, PCE in groundwater was considered as a
possible source of the PCE in subsurface soil (through adsorption onto the
organic carbon fraction of the aquifer matrix). To evaluate this possibility,
the measured concentration of PCE in groundwater was used to calculate the
theoretical resulting concentration of PGE in soil. Using K, (PCE) = 364
milliliters per gram (m#/g), a fraction of organic carbon (f,. ) of 5.53x107%, and
a PCE concentration in groundwater of 340 pg/f, the calculated resulting PCE
concentration in soil would be 0.068 mg/kg. This estimate is in the same order
of magnitude as the actual soil concentration detected at that location,
0.049 mg/kg.

Arsenic and barium were detected in subsurface soil at concentrations above their
respective SCTLs, but were not detected in groundwater above their FDEP
groundwater cleanup target levels (GCTLs). There is no known site-related source
of these inorganic analytes. The detected concentrations may be the result of
natural variation in concentrations.

5.2.3 Groundwater Assessment Prior to monitoring well installation and
sampling, groundwater samples were collected from 21 DPT probes (U4Q029 through
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U4Q049) to further characterize source areas and to delineate the area of
atfected groundwater. DPT sampling locations are shown on Figure 5-5.

Groundwater samples from DPT probes were screened on site for selected VOCs using
a portable GC (modified USEPA SW-846 Method 8010/8020). DPT groundwater samples
were also submitted to an off-site laboratory for confirmatory VOC analyses, at
a rate of 1 in 10. On-site GC screening results and off-site VOC results are
summarized below in Paragraph 5.2.3.1 and on Figure 5-6.

The locations and depths of monitoring wells installed during the RI were based
on an evaluation of data provided by the DPT groundwater sampling program. The
analytical results from the DPT groundwater sampling program are found in
Appendices C and D. Ten monitoring wells were installed during the RI. Five
shallow microwells were also installed to analyze the extent of antimony found
during previous site screening investigations at SA 14.

A total of 39 sampling locations was evaluated during the RI, with some locations
sampled more than once. Wells that were sampled several times are part of the
IRA Performance Monitoring Program, and data from the multiple sampling events
have been included in this RI. Figure 5-7 shows the locations of the sampling
points. Of those 39 locations, 10 were sampled for VOCs, SVOCs, pesticides,
PCBs, and inorganics, 25 were sampled for VOCs and inorganics, and &4 were sampled
for VOCs only. Sample depths ranged from approximately 5 to 53 feet bls.

Analytes detected in the 75 unfiltered and 7 filtered groundwater samples
(including 4 duplicates) are shown on Figure 5-8, and are discussed in
Paragraphs 5.2.3.1 through 5.2.3.4. Paragraph 5.2.3.1 also summarizes on-site
and off-site VOC results of DPT groundwater sampling. Positive detection tables
are provided in Appendix C, and complete laboratory analytical results are
provided in Appendix D. Interpretation of the groundwater analytical data in
terms of possible sources and extent of compounds exceeding background and/or
MCLs is discussed in Paragraph 5.2.3.5.

5.2.3.1 VOCs VOCs detected in DPT groundwater screening samples are listed in
Table C-3 (Appendix C) and shown on Figure 5-6. PCE was detected in 29 of the
206 DPT screening samples, including 3 duplicate samples. Where detected, PCE
concentrations ranged from 1.3 pug/f to 6,300 pg/L. TCE was detected in 21 of the
206 samples (including 2 duplicate samples), at concentrations ranging from
2.7 pg/ to 440 pug/p. Cis-1,2-DCE was detected in 14 samples (including 1
duplicate), at concentrations ranging from 2.4 pg/f to 340 pg/f. 1,1-DCE was
detected in one sample, at a concentration of 3.5 kg/2. Other VOCs detected in
one or more DPT groundwater screening samples include benzene in 3 samples,
including 1 duplicate (maximum concentration 1.7 pg/£), toluene in 8 samples
(maximum concentration 106 ng/2), m-/p-xylenes in 3 samples (maximum concentra-
tion 1.7 pg/l), and o-xylene in 4 samples (maximum concentration 4.6 ug/t).

VOCs detected in confirmatory DPT groundwater samples that were submitted to an
off-site laboratory are listed in Table C-4 (Appendix C-4). PCE was detected in
3 of the 21 confirmatory samples, at concentrations ranging from 32 pg/l to
53 pg/f. TCE was detected in 4 of the 21 samples, including 1 duplicate sample.

Where detected, TCE concentrations ranged from 3 ug/f to 380 ug/4. 1,2-DCE
(total) was detected in 4 samples (including 1 duplicate), at concentrations
ranging from 3 ug/l to 160 ug/f. Acetone was detected in 18 samples (including

NTC-0U4.RI
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