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FOREWORD

To meet its mission objectives, the U.S. Navy performs a variety of operations,
some requiring the use, handling, storage, or disposal of hazardous materials.
Through accidental spills and leaks and conventional methods of past disposal,
hazardous materials may have entered the environment in ways unacceptable by
today's standards. With growing knowledge of the long-term effects of hazardous
materials on the environment, the Department of Defense initiated various programs
to investigate and remediate conditions related to suspected past releases of
hazardous materials at its facilities.

One of these programs is the Base Realignment and Closure (BRAC) cleanup program.
This program complies with the BRAC Act of 1988 (Public Law (P.L.) 100-526, 102
Statute 2623) and the Defense Base Closure and Realignment Act of 1990 (P.L. 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); the 1992 Community Environmental Response Facilitation
Act; Executive Order 12580; and the statutory provisions of the Defense
Environmental Restoration Program, the National Environmental Policy Act (NEPA),
and any other applicable statutes that protect natural and cultural resources.

CERCLA requirements, in conjunction with corrective action requirements under
Subtitle C of the Resource Conservation and Recovery Act (RCRA), govern most
environmental restoration activities. Requirements under Subtitles C, D, and I,
of RCRA, as well as the Toxic Substances Control Act, the Clean Water Act, the
Clean Air Act, the Safe Drinking Water Act, and other statutes, govern most
environmental missions or operational-related and closure-related compliance
activities. These compliance laws may also be applicable or relevant and
appropriate requirements for selecting and implementing remedial actions under
CERCLA. NEPA requirements govern the Environmental Impact Analysis and
Environmental Impact Statement preparation for the disposal and reuse of BRAC
installations.

The BRAC program centers on a single goal: expediting and improving environmental
response actions to facilitate the disposal and reuse of a BRAC installation,
while protecting human health and the environment.
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The Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) ;
the U.S. Environmental Protection Agency; and the Florida Department of
Environmental Protection collectively coordinate the cleanup activities throuzh:
the BRAC cleanup team. This team approach is intended to foster partneriny,
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, Orlando should be
addressed to the SOUTHNAVFACENGCOM BRAC Environuental Coordinator, Mr. Wayne
Hansel, Code 18B7, at (407) 646-5294 or SOUTHNAVFACENGCOM Engineer-in-Charge
(EIC), Ms. Barbara Nwokike, Code 1873, at (803) 820-5566.
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EXECUTIVE SUMMARY

ABB Environmental Services, Inc. (ABB-ES), wunder contract to the Southern
Division, Naval Facilities Engineering Command, in accordance with Base
Realignment and Closure (BRAC) 1993, has prepared this Preliminary Risk Evaluation
(PRE) to characterize the potential risks to human health and the environment from
environmental contamination associated with Area C at Naval Training Center (NTC),
Orlando, Florida. The PREs are screening-level evaluations of potential risks
that environmental contaminants associated with Area C may pose to human and
ecological receptors. The PREs were performed to determine whether or not
environmental contamination at Area C will require any future action, including
but not limited to, additional site evaluations, a baseline risk assessment,
remedial measures, or no further action.

The human health and ecological PREs were conducted in accordance with methodology
provided in the U.S. Environmental Protection Agency (USEPA) Region IV Memorandum
"pAmended Guidance on Preliminary Risk Evaluations (PREs) for the Purpose of
Reaching a Finding of Suitability to Lease (FOSL)" (USEPA, 1994a), and minutes
of meetings with the USEPA and Florida Department of Environmental Protection
(FDEP) concerning PREs (ABB-ES, 1995c). This methodology is designed to result
in a conservative evaluation that does not overlook or dismiss potentially
substantial risks. The PRE is most useful in determining risks that are not
significant, rather than determining the specific nature and magnitude of risks
associated with the site.

In accordance with this methodology, the public health PRE was conducted by
comparing maximum detected analyte concentrations in groundwater, surface water,
sediment, surface soil, subsurface soil, and estimated indoor air concentrations
of volatile organic compounds (VOCs), to regulatory criteria and readily available
risk screening values based on potential exposures to residential populations.
These evaluations were expressed as risk estimates and were compared to the USEPA
target cancer risk range of 1x107® to 1x10™* and the noncancer hazard index (HI)
value of 1.

The results of the public health risk assessment indicate that, based on available
information, potential residential exposures to groundwater used as source of
drinking water may pose cancer and noncancer risks above USEPA acceptable risk
levels, and maximum groundwater concentrations of chlorinated VOCs, arsenic, and
beryllium exceed State and Federal regulatory criteria. In addition, under
current land-use conditions, a potential may exist for VOC vapor migration from
groundwater and subsurface soil to ambient air in aboveground residential
structures. Potential cancer risks for residential inhalation eXxposures to
estimated indoor VOC concentrations are within USEPA acceptable risk limits, but
are above 1x10°®. Cancer and noncancer risk estimates for potential residential
direct-contact exposures to surface soil and subsurface soil, and potential
residential swimming exposures to surface water and sediment in Lake Druid, are
within USEPA acceptable risk limits. However, cancer risk estimates for surface
water are above 1x10°%, and maximum concentrations of arsenic, tetrachloroethylene,
and beryllium in soils exceed State regulatory criteria.

The ecological PRE was conducted by comparing maximum detected analyte
concentrations in surface water and sediment to State and Federal standards and
maximum surface soil concentrations to soil screening values developed by ABB-ES.
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Through these comparisons, analytes which were detected at maximum concentrations
above the screening values were identified. The results of the ecological PRE
suggest that it is unlikely that the populations of aquatic receptors occurring
in Lake Druid, and terrestrial plant, invertebrate, and vertebrate receptors
potentially exposed to Area C surface soils would be adversely affected by
contamination associated with Area C.

NTC-0U4 Wkp
PMW.04.96 Att-A-iv



TABLE OF CONTENTS

Interim Remedial Action
Focused Field Investigation Workplan, OU 4
Naval Training Center
Orlando, Florida

Chapter Title Page No
1.0 INTRODUCTION . . Att-A-1
1.1 BACKGROUND AND CONDITIONS Att-A-1
1.1.1 Study Area 12 Att-A-1
1.1.2 Study Area 13 Att-A-1
1.1.3 Study Area l4 Att-A-2
1.2 INVESTIGATION SUMMARY . Att-A-2
2.0 PRELIMINARY RISK. EVALUATION . Att-A-5
2.1 PRELIMINARY RISK EVALUATION METHODOLOGY . Att-A-5
2.1.1 Public Health PRE Att-A-5
2.1.2 Ecological PRE . Att-A-7
2.2 PRELIMINARY RISK EVALUATION RESULTS Att-A-9
2.2.1 Human Health Preliminary Risk Evaluatlon . Att-A-9
2.2.2 Ecological Preliminary Risk Evaluation . Att-A-12
2.3 PRELIMINARY RISK EVALUATION CONCLUSIONS . Att-A-14
REFERENCES
APPENDICES

Appendix A: Preliminary Risk Evaluation Tables

Appendix B: Surface Water Screening Value Calculations

Appendix C: Indoor Air Calculations and Prliminary Risk Evaluation
NTC-0U4.Wkp
PMW.04.96 Att-A-v



LIST OF FIGURES

Interim Remedial Action
Focused Field Investigation Workplan, OU 4
Naval Training Center
Oriando, Florida

Figure Title Page No.
1-1 Volatile Organic Detections - Area C . . . . . . . . . . . . . . Att-A-4
NTC-0U4 . Wkp

PMW.04.96 Att-A-vi



GLOSSARY

ABB-ES ABBR Environmental Services, Inc.

AWQC Federal Ambient Water Quality Criteria

bls below land surface

BRAC Base Realignment and Closure

CF conversion factor

cm centimeter

DCE dichloroethene

DRMO Defense Reutilization Materials Office

EBS Environmental Baseline Survey

ELCR excess lifetime cancer risk

FDEP Florida Department of Environmental Protection
FOSL Finding of Suitability to Lease

GC gas chromatograph

HI hazard index

HQ hazard quotient

2/day liters per day

MADEP Massachusetts Department of Environmental Protection
MCL maximum contaminant level

MEK methyl-ethyl ketone

m’ cubic meter

ug/kg micrograms per kilogram

ug/2 microgram per liter

mg/day milligrams per day

mg/kg milligram per kilogram

NCP National Oil and Hazardous Substances Pollution Contingency Plan
NTC Naval Training Center

OPT Orlando Partnering Team

PCE Tetrachloroethene

PCL Protective Contaminant Levels

NTC-OU4 Wkp

PMW.04.96 Att-A-vii



GLOSSARY (Continued)

PRE preliminary risk evaluation
RBC risk-based concentrations

SCG soil cleanup goal

SQcC sediment quality criteria

SQGs sediment quality guidelines
SWSV surface water screening values
TCE trichloroethene

TFH total petroleum hydrocarbon
UcCL upper confidence limit

USEPA U.S. Environmental Protection Agency
vOoC volatile organic compound
NTC-0U4.Wkp

PMW.04.96 Att-A-viii



1.0 TINTRODUCTION

This document presents Public Health and Ecological Preliminary Risk Evaluations
(PREs) for Area C at the Naval Training Center (NTC) in Orlando, Florida. Soil
and groundwater contamination (primarily chlorinated solvents) was discovered
during site screening activities at the former laundry (Study Area 13) and the
adjacent Study Areas 12 and 14 (ABB Environmental Services, Inc. [ABB-ES], 1995a).

1.1 BACKGROUND AND CONDITIONS. The following is a brief summary of Study Areas
12, 13, and 14. More detailed descriptions can be found in the Final Site
Screening Plan, Groups I Through V Study Areas and Miscellaneous Sites (ABB-ES,
1995b).

1.1.1 Study Area 12 Study Area 12 includes the Defense Reutilization Materials
Office (DRMO) warehouses and salvage yard (Building 1063), and the truck scales
(Building 1069). These buildings are located on Port Hueneme Avenue, in the
northcentral portion of Area C, south of the laundry (Study Area 13). The
warehouse building was originally constructed in the early 1940s. Site use has
reportedly remained consistent (i.e., salvage, scrap, and disposal yard)
throughout its history. Based on review »f aerial photographs, the original
structure occupied approximately one-half ti: footprint of the current structure.
The current warehouse is constructed of sheet-metal walls and roof (i.e., a Butler
building) on concrete slab. This structure was added to, or replaced, the
original warehouse in 1962. 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 in the
southwest corner of the study area. Salvage scrap items are also 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 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.

1.1.2 Study Area 13 Study Area 13 includes the NTC laundry facility (Building
1100) and the former location of a boiler house (Building 1101). Study Area 13
is located in the northwest corner of Area C at Port Hueneme Avenue and Davisville
Street. Building 1101 was located east of Building 1100 and was demolished
sometime after 1962.

Building 1100 was constructed in 1943, and is a single-story, wood- framed
structure that had always been used as an industrial laundry and drycleaning
facility, which served the entire military base. The surrounding property is
paved asphalt, except for small areas 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
in 1943, the land was undeveloped. The laundry was closed in 1995.

Reportedly, hazardous wastes generated and materials used in the drycleaning
process had been poorly managed. At the time of the environmental baseline survey
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(ABB-ES, 1994), there were many containers in the building, ranging in volume from
5 to 55 gallons that were open and not labeled. The facility had received a
Notice of Violation and a citation from the Florida Department of Environmental
Protection (FDEP) for unlabeled and unmanifested waste.

Wastewater from the laundry machines discharged to the sanitary sewer through
badly deteriorated drainage trenches in the floor. The floor trenches discharge
to a single pipe that is connected to a settling-and-surge tank. Due to the
volume of water discharged in this area, a 30,000-gallon surge tank was installed
in the mid-1960s. Sludge was removed from this tank annually and disposed of
through the DRMO. Waste filters from the drycleaning machines were also generated
at the facility. Tetrachloroethene (PCE) was separated from the water and filters
by heating the assemblies in a pressure cooker. The filters were disposed of
through the DRMO, and the solvent was recycled. In the past, the filters were
allegedly disposed of in the North Grinder Landfill (ABB-ES, 1994).

Documented discharges of water contaminated with chlorinated solvents have
occurred on the property. Discharges of water from the washing machines to Lake
Druid have also been documented.

1.1.3 Study Area 14 Study Area 14 includes Building 1102 and the surrounding
paved and grassed areas. The facility is located off Marvin Shields Avenue in
the northwest portion of Area C, west of the laundry (Study Area 13). The
facilities are 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 constructed on a concrete slab with a gabled
roof. The surrounding salvage yard is currently asphalt paved. The building was
originally constructed in 1969. Prior to that time, the area between the base
laundry (to the northwest) and the current structure was used as a scrap and
salvage yard. Equipment and materials currently stored at this location include
office furniture, mattresses, refrigerators, and drycleaning equipment.

There is documentation of a release of three gallons of PCE from scrap drycleaning
equipment 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).

1.2 INVESTIGATION SUMMARY. The site-screening investigation conducted at Area
C included a soil-gas survey, surface and subsurface soil sampling, and the
installation of 16 monitoring wells to evaluate groundwater. Twelve wells were
installed to evaluate the shallow surficial aquifer (approximately 15 to 20 feet
below land surface [bls]). Four wells in the immediate vicinity of the laundry
were screened at the base of the surficial aquifer, approximately 60 feet bls.
Saturated soil samples were collected approximately every 6 feet from the interval
between the shallow and deep wells and analyzed on a field gas chromatograph (GC).
Combined with the groundwater samples collected from the monitoring wells, these
data contributed to the evaluation of the surficial aquifer.

The results of the site screening investigation are provided in detail in the
Draft Site Screening Report for Groups I and II (ABB-ES, 1995a). Volatile organic
detections are summarized on Figure 1-1. PCE and TCE were detected above the
Florida Maximum Contaminant Level (MCL) of 3 micrograms per liter (ug/£) in
several shallow monitoring wells. The highest concentrations of each compound
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were detected in shallow monitoring well OLD-13-07A, located west of the laundry.
PCE and TCE were also detected in the deep well OLD-13-08C, but at concentrations
below the MCL. Field GC data for soils collected in this vicinity detected PCE
and TCE in soil approximately 18 feet bls at concentrations of 3,700 micrograms
per kilogram (ug/kg) and 1,300 ug/kg, respectively.

Lake Druid was not included in the original site screening investigation. After
reviewing the site-screening data, the Orlando Partnering Team (OPT) requested
that surface water and sediment samples be collected from the lake.

On November 29, 1995, surface water and sediment samples were collected along the
shoreline of Lake Druid. These samples were analyzed by an offsite laboratory
by U.S. Environmental Protection Agency (USEPA) Method 8010. These results are
also summarized on Figure 1-1. PCE, TCE, cis-1,2-dichloroethene (cis-DCE), 1,1-
DCE, and vinyl chloride were detected at these locations. 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. Vinyl chloride and
1,1-DCE had not been detected in groundwater.

On December 11, 1995, additional surface water and sediment samples were collected
in Lake Druid approximately 50 west of the locations shown on Figure 1-1. The
water depth was approximately &4 feet. Cis-DCE was detected in surface water
collected from each deeper location. TCE was also detected in surface water
opposite sample location 13D/W00201. TCE and PCE were detected in sediment from
this deeper location, and from the location 50 feet west of sample 13W/DO0301.
Chlorinated solvent concentrations from the locations farther out in the lake were
generally much lower than at the shoreline, sometimes by two orders of magnitude.

The PRE for Area C was conducted using the data outlined above.
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2.0 PRELIMINARY RISK EVALUATION

The PREs are screening-level evaluations of potential risks that environmental
analytes may pose to human and ecological receptors. The results of the PREs are
used in conjunction with other information gathered during site screening to focus
future site activities.

The specific objectives of the PRE are to:

. review the existing analytical data collected for surface soil,
subsurface soil, surface water, sediment, and groundwater;

. characterize the current and potential future land uses and ecological
status of each site to identify potential human and ecological receptors
and contaminant exposure pathways;

+ compare the analytical data to available human health and ecological
screening guidelines and criteria to identify chemicals that may be
associated with risks of concern;

. identify data gaps and make recommendations for future actions.

Specifically, the PREs at NTC, Orlando, Area C were conducted to aid in
determining whether or not additional remedial investigations are needed at this
site.

This chapter provides a brief summary of the methodology used to conduct the
Public Health and Ecological PREs (Section 2.1), results of the Public Health and
Ecological PREs (Section 2.2), and conclusions of the PREs (Section 2.3).

2.1 PRELIMINARY RISK EVALUATION METHODOLOGY. The human health and ecological
PREs are generally consistent with methodology provided in the USEPA Region IV
memorandum "Amended Guidance on Preliminary Risk Evaluations (PREs) for the
Purpose of Reaching a Finding of Suitability to Lease (FOSL)" (USEPA, 1994a), and
minutes of meetings with USEPA and FDEP concerning PREs (ABB-ES, 1995c).

In summary, the PREs provide an evaluation of the primary exposure pathways that
might be expected to contribute substantially to potential human and ecological
risks associated with exposures to analytes in various media at the site. The
PREs are conducted by comparing maximum detected analyte concentrations with
background concentrations and readily available risk screening values. This
methodology is designed to result in a conservative evaluation that does not
overlook or dismiss potentially substantial risks. The PRE is most useful in
determining risks that are not significant, rather than determining the nature
and magnitude of risks associated with the site.

The technical approaches used for the public health and ecological PREs are
described below in Subsections 2.1.1 and 2.1.2, respectively.

2.1.1 Public Health PRE The public health PRE is conducted by comparing maximum
detected analyte concentrations in groundwater, surface water, sediment, surface
soil (soil collected 0-2 feet bls), and subsurface soil (soil collected 2 to 10
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feet bls), in addition to estimated indoor air concentrations of volatile organic
compounds (VOCs), with readily available screening values including the following:

. risk-based concentrations (RBCs) published by USEPA Region III (USEPA,
1995a) (all media except surface water)

. Federal MCLs (USEPA, 1995b) (groundwater only)

. FDEP guidance concentrations (FDEP, 1994) (groundwater only)

. FDEP soil cleanup goals for military sites (FDEP, 1995) (soils only).
. surface water screening values (SWSVs) developed by ABB-ES (Appendix B)

Comparisons to RBCs and SWSVs are expressed through a risk ratio. For analytes
with maximum concentrations above the background concentration, risk-ratios are
calculated by dividing the maximum detected analyte concentration by the RBC or
SWSV. Separate risk ratios are calculated for carcinogenic and noncarcinogenic
effects. Summary risk ratios for carcinogenic and noncarcinogenic effects are
then calculated by summing the cancer risk ratios for all carcinogenic analytes,
and the noncancer risk ratios for noncarcinogenic analytes, respectively.

For groundwater, maximum detected groundwater concentrations are also compared
directly to MCLs and FDEP criteria. Any analytes with maximum concentrations that
exceed these values are identified. In addition, because the potential may exist
for VOCs in groundwater and subsurface soil to volatilize and accumulate in
structures located on the ground surface above, potential exposures to indoor air
were estimated using a VOC migration model (Farmer Model) (Appendix C). The
estimated indoor air concentrations were then compared with RBCs for ambient air.
Risk ratios are not-calculated for the comparison to regulatory criteria.

USEPA Region III RBCs are based on toxicity constants and standard exposure
scenarios and correspond to fixed levels of risk. For noncarcinogenic chemicals,
the RBC is based on a hazard quotient (HQ) of 1. For carcinogenic chemicals the
RBC is based on a lifetime cancer risk of 1x10°®. The standard exposure scenarios
(residential and industrial) for which RBCs have been developed include the
inhalation of ambient air and the ingestion of tapwater, fish tissue, and soil.
For groundwater at Area C, RBCs for tapwater are used for risk screening of
potential direct contact exposures. Indirect exposures to groundwater VOCs, which
may volatilize to aboveground structures, are evaluated with RBCs for ambient air.
For surface soils, subsurface soils, and sediments, RBCs for residential soil are
used. RBCs for tapwater exposures are calculated assuming that children (age 1-6
years) and adults ingest 1 liter or 2 liters per day (L/day) of groundwater that
has been used as drinking water, respectively, 350 days per year for a combined
total of 30 years. RBCs for ambient air use the same exposure parameters for
tapwater exposure, substituting inhalation rates of 12 cubic meters (m®) (child)
and 20 m® per day (adult) for water ingestion rates. RBCs for residential soil
exposures are calculated assuming that children (age 1-6 years) and adults ingest
200 or 100 milligrams per day of soil, respectively, 350 days per year for a
combined total of 30 years. Dermal and inhalation exposures are not considered
in the calculation of RBCs.

For noncarcinogenic analytes, a risk-ratio above 1 indicates that the maximum
detected analyte concentration exceeds the RBC and, therefore, exceeds a HQ of
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1. A noncancer summary risk ratio above 1 indicates that additive exposures to
the maximum detected concentrations of all noncarcinogenic analytes exceed a
hazard index (HI) of 1. An HI less than 1 indicates that noncarcinogenic toxic
effects are unlikely. HIs greater than 1 indicate non-carcinogenic risk
associated with potential exposures may be of concern. As the HI increases, so
does the likelihood that adverse effects might be associated with exposure.
However, HI values greater than 1 should be interpreted with caution, since the
toxicities of all analytes are not necessarily additive. The acceptable risk
level for noncarcinogenic effects is generally an HI of 1 or less (USEPA, 1989),
although values greater than 1 may also be acceptable.

For carcinogenic analytes, a risk ratio above 1 indicates that the maximum
detected analyte concentration exceeds the RBC and, therefore, potential exposures
may be associated with excess lifetime cancer risk greater than 1x107%. A cancer
summary risk ratio above 1 indicates that additive exposures to the maximum
detected concentrations of all carcinogenic analytes may be associated with an
excess lifetime cancer risk (ELCR) greater than 1x10™®. The USEPA guidelines,
established in the National 0il and Hazardous Substances Contingency Plan (NCP),
indicate that the allowable total lifetime cancer risk due to exposure to the
analytes at a site, by each complete exposure pathway, is within a range of 1 in
1 million (1x107%) to 1 in 10,000 (1x107%) (USEPA, 1990). These criteria are
generally based on exposure to a conservative estimate of the average concentra-
tions of analytes.

Because Lake Druid surface water is not used as a source of drinking water,
comparisons of surface water data with screening values developed for potential
drinking water exposures are not appropriate. Therefore, surface water screening
values based on potential swimming exposures were developed by ABB-ES to evaluate
surface water data. Health-based SWSVs were developed using risk assessment
methodology consistent with USEPA guidance. SWSVs were developed for a child (age
1-6) and adult resident that are assumed to be exposed to surface water through
incidental ingestion and dermal contact for 2.6 hours per day, 45 days per year,
for 30 years. Using the ratio method described below, SWSVs were calculated for
the surface water concentrations associated with 1x107® excess lifetime cancer
risk with an HI of 1. The risk assessment spreadsheets, including documentation
of exposure parameters and presentation of SWSV calculations, are provided in
Appendix B.

Surface water Risk _ Target Risk (1)

Surface water Concentration SWSV

where: Surface water risk is the ELCR or HI calculated in the risk spreadsheets
(Appendix B), and
Target Risk is ELCR = 1x107® or HI =1

For each analyte, the lower of the calculated screening concentrations for cancer
or noncancer risk was selected as the final SWSV.

2.1.2 Ecological PRE The ecological PRE is conducted by comparing the maximum
concentrations of analytes detected in surface water, sediment, and surface soil
(soil collected 0-2 feet bls) with readily available screening values. Since
ecological receptors are typically not exposed to subsurface soils (soils
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collected deeper than 2 feet), this medium is not evaluated in the ecological PRE.
Likewise, ecological receptors do not have direct contact exposures to groundwater
and, therefore, this medium is not evaluated.

The ecological PRE for surface water is conducted by comparing maximum detected
concentrations of analytes in surface water with surface water screening values
based on water quality criteria for the protection of aquatic organisms. The
ecological PRE for sediment 1is conducted by comparing maximum detected
concentrations of analytes in sediment with sediment screening values based on
sediment quality criteria for the protection of aquatic organisms. The ecological
PRE for surface soil is conducted by comparing the maximum detected concentrations
of analytes in surface soil with surface soil screening values developed to
protect terrestrial vertebrate receptors, plants, and invertebrates. For all
media, analytes that are detected at maximum concentrations above the background
concentrations and above the screening values are identified.

Surface water screening values include the following:
. Federal Ambient Water Quality Criteria (USEPA, 1986),

. USEPA Region IV Chronic Freshwater Quality Screening Values (USEPA,
1994b), and

. Florida Class II1 Fresh Water Standards (Florida Administrative Code,
Chapter 62-302, 1995).

Sediment screening values include the following:

. Sediment Quality Criteria (SQC) for the protection of Benthic Organisms
(USEPA, 1988)

. USEPA Region IV Sediment Screening Values for Hazardous Waste Sites
(USEPA, 1994c)

. Florida Sediment Quality Guidelines (SQG) (MacDonald, 1994)

. Ontario Ministry of Environment SQG,; lowest effect levels (Persaud et
al., 1992).

The lesser of the surface water and sediment screening values provided by each
of these sources are used as the aquatic screening values to evaluate surface
water and sediment data at Area C.

USEPA Region IV does not specify a methodology for assessing surface soil
eXposures to ecological receptors (USEPA, 1994a), and no State or Federal
standards or guidelines exist for surface soil exposure. Therefore, this exposure
pathway is evaluated through comparison of maximum analyte concentrations in
surface soil with Protective Contaminant Levels (PCLs) for terrestrial vertebrate
receptors (calculated by ABB-ES), phytotoxicity benchmark values for plants (Hill
and Suter, 1994; Hulzebos et al., 1993), and invertebrate toxicity benchmark
values for terrestrial invertebrates (Neuhauser, 1985; and others). This method
of evaluation has been reviewed by the U.S. Army, Massachusetts Department of
Environmental Protection, regulators in USEPA Regions I and IV, and the FDEP.
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The PCL value is calculated using a food-web model, which assumes that terrestrial
vertebrate receptors could be exposed to analytes in surface soil through
incidental surface soil ingestion and food-chain uptake (e.g., ingestion of plants
and invertebrates exposed to the soil). PCLs are calculated for receptors that
could potentially occur at Area C, including the short-tailed shrew, the white-
footed mouse, and the American Robin. The lowest PCL wvalue for these three
receptors is selected as the screening value to evaluate surface soil data. This
value is expected to be protective of the population of terrestrial vertebrate
receptors that could potentially be exposed to the surface soil at Area C.

2.2 PRELIMINARY RISK EVALUATION RESULTS. The results of the human health FPRE
are presented in Appendix A, Tables A-1 through A-5, and discussed in Subsection
2.2.1. The results of the ecological PRE are presented in Appendix A, Tables A-5
through A-8, and discussed in Subsection 2.2.2.

2.2.1 Human Health Preliminary Risk Evaluation This PRE identifies potential
risks that may be associated with current and potential future exposures to
groundwater associated with Area C, surface soil, and subsurface soil collected
at Area C, and surface water and sediment collected at Lake Druid. Sample
locations for these media are presented on Figure 1-1.

Although not part of Area C, a small area of Lake Druid adjacent to Area C was
sampled (Figure 1-1). Data collected during the site investigation suggest that
groundwater associated with Area C may be discharging to Lake Druid, located
approximately 300 feet downgradient of the site. Analytical data for surface
water and sediment samples collected in the vicinity of the potential groundwater
discharge area substantiate site-screening results. Therefore, surface water and
sediment samples collected in this portion of Lake Druid are included in the PRE.
Under current land use, there are no direct contact exposures to surface soil and
subsurface soil, since samples were collected from beneath a paved area and there
are no excavation activities presently occurring which could result in potential
exposures. Groundwater associated with Area C is not used as a source of
residential or industrial water and, therefore, there are no direct contact
exposures. However, because the depth to groundwater is relatively shallow (i.e.,
approximately 6 feet), there may be potential for volatile contaminants in the
groundwater to volatilize into aboveground structures; exposures to contaminated
air could potentially occur. As discussed above, surface water is not used as
a source of drinking water. Swimming is unlikely in the area of Lake Druid that
was sampled because the area abuts U.S. Navy property, is not readily accessible
to residents living on the lake, and does not present an attractive place for
swimming (e.g., the area appeared "stagnant" and filled with aquatic vegetation).
However, to provide a conservative evaluation of risks associated with potential
exposures to surface water and sediment, swimming exposures were evaluated.

Under future land use, it is assumed that groundwater associated with this site
could be used as a source of residential drinking water; exposures could occur
through ingestion, dermal contact, and inhalation of volatiles. If the pavement
was removed, surface soils could be made accessible for direct contact exposures
(i.e., incidental ingestion, dermal contact, and inhalation of dust and vapors).
If construction activities were to take place, subsurface soils could be re-
located to the surface; direct contact exposures could occur through incidental
ingestion, dermal uptake, and inhalation of vapors and dust.
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Groundwater. Appendix A, Table A-1 presents the results of the human health PRE
for groundwater. The summary cancer risk ratio is 1,300. This indicates that
additive potential exposures to the maximum detected concentrations of carcinogen-
ic analytes in groundwater might be associated with an excess lifetime cancer risk
as high as 1x107% (1 in 1,000). The analytes contributing the largest percentage
to the cancer risk ratio include tetrachloroethylene and arsenic. Risk ratios
for these analytes are 620 and 610, respectively, which correspond to estimated
cancer risks of 6x10™ for each analyte. The maximum detected concentrations of
trichloroethene and beryllium also exceed RBCs by factors of more than 10,

corresponding to estimated cancer risks between 1x107° and 1x107%. Maximum
detected concentrations of tetrachloroethylene, trichloroethene, and bis(2-
ethylhexyl)phthalate also exceed Federal MCLs and FDEP guidance concentrations.

The summary noncancer risk ratio for groundwater is 5.6 (Appendix A, Table A-1).
The individual risk ratios contributed by arsenic (2.5) and antimony (1.2) account
for approximately one-half of the summary noncancer risk ratio. The maximum
detected concentration of antimony exceeds the MCL and the FDEP guidance
concentration. The maximum detected concentrations of aluminum and iron exceed
secondary MCLs, which are promulgated for aesthetic or economic reasons (not
health-based), and FDEP guidance concentrations. The maximum detected
concentration of sodium exceeds the Federal health advisory and the FDEP guidance
concentration.

The PRE for potential exposures to estimated indoor air VOC concentrations is
presented in Appendix C. Of the three VOCs detected in well OLD-13-0l1A (which
is the well adjacent to the abutting residential property), estimated indoor air
concentrations of two VOCs (tetrachloroethylene and trichloroethene) exceed RBCs

for ambient air. The summary cancer risk ratio is 66, with ratios for
tetrachloroethylene and trichloroethene of 58 and 8.3, respectively. These ratios
correspond to estimated cancer risks of 6x107° and 8x107®, respectively. The

summary noncancer risk ratio is less than 1.

Surface Water. Appendix A, Table A-2 presents the public health PRE for surface
water. The summary cancer risk ratio is 28. This indicates that additive
potential exposures to the maximum detected concentrations of carcinogenic
analytes in surface water might be associated with an excess lifetime cancer risk
as high as 3x1073 (3 in 10,000). The analyte contributing the largest percentage
to the cancer risk ratio is vinyl chloride. The risk ratio for this analyte is
19, which corresponds to estimated cancer risks of 2x107°.

The summary noncancer risk ratio for surface water is 0.3 (Appendix A, Table A-2).
The majority of this risk is contributed by cis-1,2-dichloroethene, which was
detected at a maximum concentration of 1,100 ug/f.

Sediment. Appendix A, Table A-3 presents the public health PRE for sediment.
The summary cancer risk ratio is 0.31. This indicates that additive potential
exposures to the maximum detected concentrations of carcinogenic analytes in
sediment might be associated with an excess lifetime cancer risk as high as 3x1077.
The analyte contributing the largest percentage to the cancer risk ratio is vinyl
chloride, with a cancer risk ratio of 0.2 (corresponding to an estimated cancer
risk of 2x1077).
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The summary noncancer risk ratio for sediment is 0.03 (Appendix A, Table A-3).
The majority of this risk is contributed by cis-1,2-dichloroethene, which was
detected at a maximum concentration of 23,000 mg/kg.

Surface Soil. Appendix A, Table A-4 presents the public health PRE for surface
soil. The summary cancer risk ratio is 1.4. This indicates that additive
potential exposures to the maximum detected concentrations of carcinogenic
analytes in surface soil may be associated with excess lifetime cancer risk as
high as 1x107®. No analytes are associated with individual cancer risk ratios
above 1. Only arsenic was detected at a maximum concentration above the Florida
Soil Cleanup Goals (SCGs). However, the maximum detected concentration is below
the background concentration.

The summary noncancer risk ratio for surface soil is 0.38 (Appendix A, Table A-2).
The maximum detected concentration of arsenic exceeds the SCG, but is below the
background concentration.

Subsurface Soil. Appendix A, Table A-5 presents the results of the human health
PRE for subsurface soil. The summary cancer risk ratio is 11. This indicates
that additive potential exposures to the maximum detected concentrations of
carcinogenic analytes in subsurface soil may be associated with excess lifetime
cancer risk as high as 1x107°. The analytes contributing the largest percentage
to the cancer risk ratio include arsenic, beryllium, and Aroclor-1260. Risk
ratios for these analytes are 6, 3.3, and 1.3, respectively, which correspond to
estimated cancer risks between 1x107® and 1x107° for each analyte. The maximum
detected concentration of tetrachloroethylene exceeds the leaching SCG.

The summary noncancer risk ratio for subsurface soil is 2.3 (Appendix A, Table
A-3). The individual risk ratio contributed by total petroleum hydrocarbons (TPH)
(1.6) accounts for-the majority of the summary noncancer risk ratio. The
screening value for TPH is not an RBC, but rather a risk-based screening value
developed by ABB-ES for potential exposures to gasoline in soil. Since volatile
compounds typically associated with gasoline, which are more toxic than heavier
petroleum compounds, were not detected in the subsurface soil at this site, this
screening value is conservative for this site.

There are several sources of uncertainty associated with the human health PRE that
should be kept in mind when interpreting the results. Among those that may
influence the results most substantially are described below.

. No evaluation of potential groundwater direct-contact inhalation
exposures: Tapwater RBCs account for ingestion intakes only, and do not
address additional exposures that may occur to VOCs through inhalation
and dermal contact during bathing or dishwashing activities. Although
ingestion exposures often represent a greater percentage of the total
exposure, not evaluating potential inhalation exposures from groundwater
results in underestimation of potential risk for volatile compounds.

. Estimated indoor-air concentrations: Indoor-air concentrations were
estimated to provide a preliminary evaluation of the potential exposures
that might occur if VOCs in groundwater and subsurface soil migrated as
vapor and accumulated in overlying structures, specifically the
residences adjacent to Area C. For this reason, groundwater VOC
concentrations detected in well OLD-13-01A were used to estimate
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potential indoor air concentrations. This well was selected to represent
groundwater concentrations because it is located closest to the
residences and, lacking more sufficient data, provides the best estimate
of potential concentrations associated with this exposure pathway.
However, it is unknown whether or not VOC contamination is present under
the residential area. This, in addition to several other variables such
as potential VOC concentration in groundwater, depth to groundwater, soil
moisture and porosity, and building construction details, lends
considerable uncertainty to this evaluation.

Potential exposures to surface water and sediment in Lake Druid:
Exposures to Lake Druid surface water were evaluated for potential
swimming activities by a resident living on the lake. Evaluation of this
exposure scenario represents a conservative approach because it is based
on activities that would result in a reasonable maximum exposure to
surface water. Potential exposures to surface water from fishing and
boating activities would be considerably lower, as VOCs do not substan-
tially accumulate in fish tissue, and inhalation exposures to VOCs in
surface water and sediment would be lower than surface water ingestion
and dermal contact exposures. However, risks for these potential
exposures would be additive to risks for swimming exposures.

Evaluation of the maximum detected analyte concentration: Developing
summary risk estimates using maximum detected analyte concentrations
provides a conservative evaluation, as it is unlikely that a receptor
would be simultaneously exposed to all sample locations associated with
maximum detected concentrations. Evaluation of the average concentration
or 95*" percent upper confidence limit (UCL) on the arithmetic mean
concentration results in lower and more realistic risk estimates.

No evaluation of potential noncancer risks from exposures to carcinogenic
analytes: With the exception of arsenic, published RBCs are based on
either a noncancer or cancer endpoint, depending upon which basis results
in a lower (more protective) RBC; chemicals with RBCs based on a cancer
endpoint are not included in the noncancer risk evaluation. Because all
chemicals have an inherent noncancer (systemic) toxicity, excluding
carcinogenic chemicals from the noncancer risk evaluation results in an
underestimation of potential noncancer risk.

Relative contribution of background to the risk estimate: For some
inorganic analytes such as arsenic and beryllium, background concentra-
tions exceed RBCs. The background groundwater arsenic concentration,
for example, contributes approximately 18 percent of the estimated risk.
This suggests that estimated risks for these analytes are not entirely
attributable to site-related contamination.

2.2.2 Ecological Preliminary Risk Evaluation This PRE identifies potential risks

that may be associated with exposures to surface soils collected at Area C and
surface water and sediment collected at Lake Druid. Sample locations for these
media are presented on Figure 1-1.

Data collected during the site investigation suggest that groundwater associated
with Area C may be discharging to Lake Druid, located approximately 300 feet
downgradient of the site. Analytical data for surface water and sediment samples
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collected in the vicinity of a potential discharge area substantiate site-
screening results (Figure 1-1). Therefore, although the portion of Lake Druid
adjacent to Area C is not considered part of Area C, it is included in this PRE
to determine if contamination potentially associated with Area C poses a risk to
aquatic receptors.

Surface soils were collected from an area that is presently covered by pavement.
Therefore, terrestrial vertebrate, plant, and invertebrate receptors are not
currently exposed to surface soils at Area C. The surface soil risk evaluation
provides an estimate of potential risks that may be present if the pavement in
this area was to be removed in the future, allowing for direct contact with the
soils.

Surface Water. Appendix A, Table A-6 presents the results of the ecological PRE
for surface water. Of the six chlorinated VOCs detected in surface water, only
the maximum detected concentration of trichloroethene exceeds the surface water
screening value. Maximum concentrations of four other VOCs do mnot exceed
screening values, and a screening value is not available for vinyl chloride.

Sediment. Appendix A, Table A-7 presents the results of the ecological PRE for
sediment. No screening values are available for any of the six chlorinated VOCs
detected in sediment. Therefore, data reported for sediment cannot be directly
evaluated. A method of indirectly evaluating potential sediment impacts is
discussed below.

The presumed source of the VOCs in surface water and sediment is groundwater,
which discharges through the sediments and into the surface water of the lake.
As groundwater discharges, some amount of each contaminant may sorb to sediment
particulates, while the rest remains free in the pores between sediment
particulates (i.e.,.the sediment porewater). The fraction of contaminant within
the sediment porewater is generally considered to be more bioavailable than the
fraction that is sorbed to sediments (USEPA, 1988). If it is assumed that all
of the contaminants in groundwater are contained within the porewater (i.e., that
none are sorbed to the sediment particulates), then groundwater concentrations
may be representative of sediment porewater concentrations. Comparing these
estimated sediment porewater concentrations to screening criteria provides an
estimate of potential risks to aquatic organisms in sediments at the point of
groundwater discharge.

A comparison of maximum groundwater concentrations (presented previously in
Appendix A, Table A-1) with surface water screening values (presented in Appendix
A, Table A-6) indicates that of the three VOCs detected in both groundwater and
sediment (cis-1,2-dichloroethene, tetrachloroethylene, and trichloroethene), only
the maximum detected groundwater concentration of tetrachloroethylene (680 pg/L)
exceeds the surface water screening value (84 pug/L). However, this evaluation
does mnot consider potential exposures to porewater concentrations of 1,1-
dichloroethene, trans-1,2-dichloroethene, and vinyl chloride. These VOCs, which
may result from chlorinated ethene degradation, were detected in sediment but not
in groundwater and, therefore, the potential porewater concentrations are unknown.

Surface Soil. Appendix A, Table A-8 presents the results of the ecological PRE
for surface soil. No organic analytes were detected at maximum concentrations

above terrestrial PCL, plant, or invertebrate screening values. No Iinmorganic
analytes were detected at maximum concentrations above PCL values. Plant
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screening values are exceeded by the maximum detected concentrations of aluminum,
chromium, and zinc. The maximum concentration of copper exceeds the invertebrate
screening value.

The screening values for aluminum, copper, and zinc are exceeded by factors of
less than two, whereas the chromium screening value is exceeded by a factor of
four. However, plant screening values for aluminum and chromium are based on
background soil concentrations because the published literature-based screening
values are below the soil background concentrations for Area C. Plants that may
occur in the vicinity of this site would not be adversely affected by background
concentrations of these inorganic analytes. Although the concentrations at which
phytotoxicity may occur are unknown, it is unlikely that plants would be adversely
affected by exposures to concentrations slightly above background. Likewise, it
is unlikely that plant and invertebrate exposures to zinc and copper concentra-
tions, respectively, that are slightly above the screening values would adversely
affect plants and invertebrates. '

2.3 PRELIMINARY RISK EVALUATION CONCLUSIONS. Conclusions of the public health
and ecological PREs are presented below.

« Under current land-use conditions, a potential may exist for VOC vapor
migration from groundwater and subsurface soil to ambient air in above-
ground residential structures. Potential cancer risks based on estimated
indoor air concentrations for a theoretical structure located on the Area
C boundary adjacent to the residential area are within the USEPA accept-
able cancer risk limits, but are greater than 1x1078. However,
additional data are required to determine the nature and extent of poten-
tial groundwater and subsurface soil contamination in the vicinity of
the residemtial property.

. Potential human receptor exposures to tetrachloroethylene, trichloro-
ethene, arsenic, and beryllium in groundwater used as a residential
source of water may pose cancer and noncancer risks above USEPA
acceptable risk levels.

. Maximum detected concentrations of tetrachloroethylene, trichloroethene,
and arsenic in groundwater, arsenic in surface soil, and tetrachloroeth-
ylene, arsenic, and beryllium in subsurface soil exceed Federal and State
regulatory criteria.

. Based on available sampling and analytical data, potential exposures to
VOC contamination in surface water and sediment from recreational
swimming do not pose cancer and noncancer risks above USEPA acceptable
risk levels. Cancer risks associated with potential surface water
exposures are greater than 1x107®. However, these risk estimates do not
consider additive exposures from other surface water and sediment
exposure pathways that could potentially exist.

. It is unlikely that the populations of terrestrial vertebrate, plant,
and soil invertebrate receptors would be adversely impacted by potential
future exposures to surface soils at Area C.
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It is unlikely that the populations of aquatic receptors occurring in
Lake Druid would be adversely impacted by potential exposures to VOCs
in surface water and sediment in the area of suspected discharge.
However, potential risks associated with sediment exposures could only
be qualitatively evaluated, and this represents an uncertainty.

The human health and ecological PREs for surface water and sediment are
limited. Surface water and sediment sampling in Lake Druid was confined
to an area of suspected groundwater discharge, and samples were analyzed
for chlorinated VOGCs only. Risks were evaluated for the data available
and, therefore, are representative of potential exposures to a limited
number of analytes in a defined area of the lake. The potential presence
of contamination in other areas of Lake Druid has not been well
characterized. Although supplemental samples collected at locations
approximately 50 feet further into the lake from the original sampling
points contained substantially lower concentrations of chlorinated VOCs
(i.e., 1less than 50 parts per billion), the characteristics of
groundwater discharge into Lake Druid have not been fully established.
Risks associated with other areas of potential groundwater discharge and
other chemicals have not been evaluated.

There are no human or ecological receptor direct contact exposures to

groundwater and subsurface soil at Area C under current land-use
conditions.
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APPENDIX A

PRELIMINARY RISK EVALUATION TABLES



TABLE A-1

Human Health Preliminary Risk Evaluation of Groundwater !

Area "C*
Naval Training Center
Orlando, Florida

HHGW. WK1

Frequency Maximum Background Maximum USEPA Risk Federal Maximum FDEP Maximum
ANALYTE of Detected Concentration * Exceeds Region Il Ratio * McL® Exceeds Quidance Exceeds
Detection ' | Concentration Background? RAC * Federal MCL 7] Concentration ' | Guid. Conc. ?
CARCINOGENIC EFFECTS
VOLATILES (ug/L)
Chioroform 3/ 18 0.2 ND YES 0.t5 1.3 100 NO ¢ 6 NO
Msthylene chioride 1/ 18 2 ND YES 4.1 0.49 5 NO ¢ 3 NO
Tetrachloroethylene 11/ 18 680 ND YES 11 618 5 YES . 3 YES
Trichloroethene o/ 18 52 ND YES 1.8 33 5 X YES * 3 YES
SEMIVOLATILES (ug/L)
Bis(2 — Ethylhexyl) phthalate 3/ 18 33 ND YES 4.8 6.9 [] YES ¢ 6 YES
INORGANICS (ug/L)
Arsenic 8/ 18 276 5 YES 0.045 613 50 NO ¢ 50 NO
Beryllium 7/ 18 1.1 ND YES 0.016 69 4 NO M 4 NO
SUMMARY CANCER RISK RATIO: 1300
NON ~-CARCINOGENIC EFFECTS
VOLATILES (ug/i)
1.2 -Dichloroethene (cis) 5/ 18 a8 ND YES 61 0.62 70 NO . 70 NO
Xylene (total) 1/ 18 0.08 ND YES 12,000 0.0000050 10,000 NO * 10000 NO
SEMIVOLATILES (ug/l)
Dimethylphthalate 1/ 18 1 ND YES 370,000 0.0000027 NA NA * 70000 NO
Phenol 1/ 18 1 ND YES 22,000 0.000045 NA NA ¢ 10 NO
INORGANICS (ug/L)
Aluminum 15/ 18 17300 4067 YES 37,000 0.47 200 YES * 200 YES
Antimony 4/ 18 17.6 4.1 YES 15 117 6 YES ¢ 6 YES
Arsenic 8/ 18 27.8 5 YES 1" 2.51 50 NO . 50 NO
Barium 18/ 18 145 31.4 YES 2,600 0.056 2,000 NO * 2000 NO
Cadmium 1/ 18 3.2 5.8 NO 18 NE 5 NO N 5 NO
Calcium 18/ 18 125000 36830 YES 1,055,398 0.12 NA NA NA NA
Chromium 2/ 18 208 7.8 YES 180 0.12 100 NO ¢ 100 NO
Copper 1/ 18 47.9 54 YES 1,500 0.032 1,300 NO . 1000 NO
iron 18/ 18 2010 1227 YES 11,000 0.18 300 YES * 300 YES
Lead 1/ 18 2.1 4 NO 15 NE 15 NO ¢ 15 NO
Magnesium 18/ 18 5030 4560 YES 118,807 0.042 NA NA NA NA
Manganese 18/ 18 328 17 YES 180 o.18 50 NO ° 50 NO
Mercury 3/ 18 0.14 0.12 YES 1 0.013 2 NO ¢ 2 NO
Potassium 18/ 18 3730 5400 NO 297,018 NE NA NA NA NA
Selenium 3/ 18 5.5 9.7 NO 180 NE 50 NO * 50 NO
Silver 2/ 18 3.6 ND YES 180 0.020 100 NO ¢ 100 NO
Sodium 18/ 18 41600 18222 YES 396,022 0.114 20,000 YES * 180000 NO
Vanadium 12/ 18 16.9 208 NO 260 NE NA NA . 49 NO
Zine 10/ 18 24.4 4 YES 11,000 0.002 5,000 NO ¢ 5000 NO
WATER QUALITY PARAMETERS (mg/L)
Total Suspended Solids 2/ 8 108 ND YES NA NA NA NA NA NA
SUMMARY NON—-CANCER RISK RATIO: 5.6




TABLE A-1
Human Health Preliminary Risk Evaluation of Groundwater '

Area *C*
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk Federal Maximum FDEP Maximum
ANALYTE of Detected Concentration * Exceeds Region I Ratio * MCL® Exceeds Guidance Excesds
Detection ' | Concentration Background? RBC * Federal MCL 7| Concentration ’} Guid. Conc. ?

NOTES:

' Based on analytical data for the following sample ident#iers: 12G00101 TO 12G00401, 13G00101 TO 13G00801 (duplicate at 13G00101), 14G00101 TO 14G00401, 1400G302 (duplicate at 14G00401)

! Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.

* The background screening value is twice the average of detected concentations lor inorganic analytes. For organic analytes, values are the mean of detected
concentrations, presented for comparison purposes only.
*Values are (rom USEPA Region Il RBC table, October 20, 1995 (USEPA, 1995).

RBCs are for tap water and are based on a hazard quotient of 1 or an excess lifetime cancer risk ol 1 in 1 mitlion.

Arsenic is evaluated as a carcinogen and a non—carcinogen.
Value for chromium based on chromium Vi.

Values for essential nutrients {calcium, magnasium, potassium, and sodium) are based on Recomended Daily Allowances (RDAs), and are derived by ABB-ES.

RBC is not available for lead; value is the treatment technique action limit for lead in drinking water distribution systems identfied in the
Drinking Water Standards and Health Advisories (USEPA, 1995).
Value for mercury based on inorganic mercury.
¢ The risk ratio is equal to the maximum detected analyte concentration divided by the USEPA Region Il RBC. Risk ratios are calculated for anlaytes °
with a maximum detected concentration greater than the background concentration,

A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10°%;, a summary non—cancer risk ratio of 1 roughly

corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.
* Federal MCL published in Drinking Water Regulations and Health Advisories, May 1995 (USEPA, 19895).
Current MCLs listed for bromodichlorom ethane and chioroform. 1894 Proposed rule tor disinfectants and disinfection byproducts: total
for all yihalomethanes combined cannot exceed 80 ppm.
Value for aluminum is a secondary MCL and represents the upper limit of the range (50 — 200 ug/L).
Value for copper is the reatment technique action level; the secondary MCL is 1000 ug/L.
Valuefor iron is a secondary MCL.
Valuetor lead is the action level triggering treatment techniques.

Value for manganese is a secondary MCL.

Value ltor siiver is a secondary MCL and alifetime health advisory.
Value for sodium is a health advisory guideline value.
Value for zinc is a lifetine heaith advisory; the secondary MCL is 5000 ug/L.
T Florida Department of Environmental Protection Groundwater Standards, June 1994.

* FDEP Primary Standard

' FDEP Guidance Concentation
NA = Not Available/Not Applicable

ND = Not Detected
NE = Not Evaluated
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TABLE A-2 |
Human Health Preliminary Risk Evaluation of Surface Water 1

Area "C*
Naval Training Center
Orlando, Florida

NOTES:

' Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501.

? Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.
* The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected

concentrations, presented for comparison purposes only.

4 Values have been calculated by ABB—ES in accordance with USEPA Region IV risk assessment guidance, and are based on child and adult resident ingestion

SUMMARY NON-CANCER RISK RATIO:

Frequency Maximum Background Maximum Risk
ANALYTE of Detected Concentration ?* Exceeds SWSV ¢ Ratio ®
Detection ? Concentration Background?
CARCINOGENIC EFFECTS
VOLATILES (ug/L)
1,1 —Dichloroethene 1/ 5 1.9 ND YES | 1.3 1.5
Tetrachloroethylene 2/ 5 9.4 ND YES 4.7 2
Trichloroethene 3/ 5 370 ND YES 64.9 5.70
Vinyl chloride 2/ 5 15 ND YES 0.8 19
SUMMARY CANCER RISK RATIO: 28
NON-CARCINOGENIC EFFECTS
VOLATILES (ug/L)
1,2 - Dichloroethene (cis) 3/ 5 1100 ND YES 3667 0.30
1,2-Dichloroethene (irans) 2/ 5 12 ND YES 3750 0.0032
0.30

and demal contact exposures to surface water during swimming. Screening values are based on a target cancer risk of 1x10°® or a target Hl of 1, and were calculated using
the following equality: [(Maximum surface water concentration) / (Total resident cancer risk (or child Hl for non—cancer risk)] = [(Screening value) / (Target risk)]

Screening values are presented in Table A—4.

® The risk ratio is equal to the maximum detected analyte concentration divided by the screening value. Risk ratios are calculated for anlaytes

with a maximum detected concentration greater than the background concentration.

A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10°%; a summary non-~cancer risk ratio of 1 roughly
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.

NA = Not Available/Not Applicable

ND = Not Detected
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TABLE A-3
Human Health Preliminary Risk Evaluation of Sediment 1

Area "C*
Naval Training Center
Orlando, Florida

NOTES:

' Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501.

? Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.

Frequency Maximum Background Maximum USEPA Risk
ANALYTE of Detected Concentration ?* Exceeds Region Il Ratio °
Detection ? | Concentration Background? ABC *
CARCINOGENIC EFFECTS
VOLATILES (mg/Kg)
1,1 -Dichloroethene 2/ 5 0.021 ‘ ND YES : 1.1 0.019
Tetrachloroethylene 3/ & 0.19 ND YES 12 0.0158
Trichloroethene 4/ 5 4.2 ND YES 58 0.07
Vinyl chloride 2/ § 0.069 ND YES 0.34 0.20
SUMMARY CANCER RISK RATIO: 0.31
NON-CARCINOGENIC EFFECTS
VOLATILES (mg/Kg)
1.2 -Dichloroethene (cis) 4/ 5 23 ND YES 780 0.029
1,2 - Dichloroethene (trans) 2/ 5 0.26 ND YES 1600 0.00016
SUMMARY NON~CANCER RISK RATIO: 0.030

¥ The background screaning value Is twice the average of detected concentrations for inorganic analytes. For organic analytes,
values are the mean of detected concentrations, presented for comparison purposes only.
4 Values are from USEPA Region lll RBC table, October 20, 1995 (USEPA, 1995).
RBCs are for residential soil and are based on a hazard quotient of 1 or an excess lifetime cancer risk of 1 in 1 million.
8 The risk ratio is equal to the maximum detected analyte concentration divided by the USEPA Region lIl RBC. Risk ratios are calculated for anlaytes
with a maximum detected concentration greater than the background concentration.
A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10°% a summary non-cancer risk ratio of 1 roughly
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.

NA = Not Available/Not Applicable
ND = Not Detected
NE = Not Evaluated
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TABLE A-4
Human Health Preliminary Risk Evaluation of Surface Soil 1

Area *C*
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration * Exceeds Region i1l Ratio ® SCG* Exceeds
Detection ? | Concentration Background? RBC * SCG ?
CARCINOGENIC EFFECTS
VOLATILE ORGANIC COMPOUNDS (mg/kg)
Tetrachloroethylene 3/ 10 0.011 «ND YES 12, 0.00092] ’ 0.03 NO
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg) :
Benzo (a) anthracene 1/ 10 0.1 ND YES 0.88 0.13 1.4 NO
Benzo (b) fluoranthene 1/ 10 0.22 ND YES 0.88 0.25 1.4 NO
Benzo (k) fluoranthene 1/ 10 0.18 ND YES 8.8 0.020 14 NO
Chrysene 1/ 10 0.2 ND YES 88 - 0.0023 140 NO
indeno (1,2,3-cd) pyrene 1/ 10 0.14 ND YES 0.88 0.16 1.4 NO
PESTICIDES/PCBs (mg/kg)
4,4'-DDE 2/ 10 0.0058 ND YES 1.9 0.0031 3 NO
4,4’ -DDT 3/ 10 0.017 ND YES 1.9 0.0089 3.1 NO
Chlordane -alpha 1/ 10 0.0018 ND YES 0.49 -~ 0.0037 0.8 NO
Chlordane -gamma 1/ 10 0.0016 ND YES 0.49 0.0033 0.8 NO
INORGANICS (mg/kg) -
Arsenic - 4/ 10 0.84 1 NO 0.43 NE 0.7 YES
Beryllium 2/ 10 0.13 0.09 YES 0.15 0.87 0.2 NO
SUMMARY CANCER RISK RATIO: 1.4

NON-CARCINOGENIC EFFECTS

VOLATILE ORGANIC COMPOUNDS (mg/kg)
Acetone 2/ 10 0.042 ND YES 7.800 0.0000054 260 NO

SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzo (g.h,i) perylene 1/ 10 0.18 ND YES 2,300 0.000078 14 NO
Pyrene 1/ 10 0.23 ND YES 2,300 0.00010 2200 NO

INORGANICS (mg/kg)

Aluminum 10/ 10 2180 2088 YES 78,000 0.028 75000 NO
Arsenic 4/ 10 0.84 1 NO 23 NE 0.7 YES
Barium 10/ 10 5.8 8.7 NO 5,500 NE 5200 NO
Cadmium 1/ 10 1.7 0.98 YES 39 0.044 37 NO

Continued on next page.
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TABLE A-4

Human Health Preliminary Risk Evaluation of Surface Soil 1

Area “C"

Naval Training Center

Orslando, Florida

NOTES:

! Based on analytical data for the following sample Identifiers: 12800101 to 12B00401 (duplicate at 12B00401), 14B00101 to 14B00401, and 13B00501.

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration * Exceeds Region 1} Ratio ° SCG * Exceeds

Detection ? | Concentration Background? RBC * - SCG?7_
Calclum 10/ 10 12400 25295 NO 1,000,000 NE NA NA
Chromium g9/ 10 16.4 4.6 YES 390 0.042 290 NO
Copper 3/ 10 30.2 4.1 YES 3,100 0.0097 NA NA
Iron 8/ 10 660 712 NO 460,468 NE NA NA
Lead 8/ 10 40.9 14.5 YES 400, 0.10 500 NO
Magnesium 10/ 10 175 328 NO 460,468 NE NA NA
Manganese 9/ 10 14.7 8.1 YES 390 0.038 370 NO
Mercury 1/ 10 0.07 0.07 NO 23, NE 23 NO
Nickel 3/ 10 9.2 4.4 YES 1,600 0.0058 1500 NO
Vanadium 6/ 10 25 341 NO 550 NE 490 NO
Zinc 6/ 10 §2.9 17.2 YES 23,000 0.0023 23000 NO
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Total Petroleum Hydrocarbons 8/ 10 40.2 ND YES 380 0.11 NA NA

SUMMARY NON-CANCER RISK RATIO: 0.38

? Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.
3 The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected

concentrations, presented for comparison purposes only.
* Values are from USEPA Region lll RBC table, October 20, 1995 (USEPA, 1995). RBCs are for residentlal soil and are based on a hazard quotient of 1 or an excess

lifetime cancer risk of 1 in 1 million.

Value for benzo(g,h,i)perylene based on value for pyrene as a conservative suirogate.
Arsenic is evaluated as a carcinogen and a non-—carcinogen.
Value for chromium based on hexavalent chromium.

RBC is notavailable for lead; value is from Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4—-12).

Value for mercury is based on inorganic mercury.

Value for nickel based on nickel soluble salts.
RBC is not available for TPH. Values are screening values for gasoline derived by ABB —ES.
3 The risk ratio is equal to the maximum detected analyte concentration divided by the USEPA Region Il RBC. Risk ratios are caiculated for anlaytes
with a maximum detected concentration greater than the background concentration.
A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10-% a summary non—cancer risk ratio of 1 roughly

corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.

¢ Florida Department of Environmental Protection Soil Cleanup Goals for Military Sites in Florida (FDEP, September 29, 1995). Values presented are for Residential.
Value for chromium based on chromium VI.

7 Value Is the lsaching — based value. This analyte was detected in groundwater ata maximum concentration above the FDEP Guidance Concentration.
NA = Not Available/Not Applicable

ND = Not Detected
NE = NotEvr’

HHSS.WK1
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TABLE A-35 ,
Human Health Preliminary Risk Evaluation of Subsurface Soil 1

Area "C*
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk FOEP Maximum
ANALYTE of Detected Concentration ? Exceeds Region Il Ratio ® scG* Exceeds
Detection ! | Concentration ' Background? ABC° SCG?

CARCINOGENIC EFFECTS

VOLATILE ORGANIC COMPOUNDS (mg/kg)
Tetrachloroethylene 4/ 17 0.031 ND YES 12 0.0026§ 7 0.03 YES
Trichloroethene 1/ 17 0.002 ND YES 58, 0.000034 0.01 NO

SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)

Benzo (a) anthracene 2/ 17 0.11 ND YES 0.88. 0.13 14 . NO
Benzo {b) fluoranthene 2/ 17 017 ND YES 0.88 0.19 1.4 NO
Benzo (k) fluoranthene 1/ 17 0.13 ND YES 8.8 0.015 14 NO
Chrysene 3/ 17 0.16 ND YES 88 0.0018 140 NO

PESTICIDES/PCBs (mg/kg)

4,4'-DDD 3/ 17 0.0099 ND YES 2.7 0.0037 0.2 NO
4,4'-DDE 5/ 17 0.032 0.0392 NO 1.9 0.017 0.2 NO
4,4'-DDT 2/ 17 0.1 ND YES 1.9 : 0.053 0.5 NO
Aroclor—1260 1/ 17 0.11 ND YES 0.083 1.3 44 NO
BHC - alpha 1/ 17 0.0061 ND YES 0.1 0.061 0.2 NO
Chlordane —alpha 1/ 17 0.0046 ND YES 0.49 0.0084 2.1 NO
Chlordane ~-gamma 1/ 17 0.0044 ND YES 0.49 0.0090 2.1 NO
INORGANICS (mg/kg)

Arsenic 11/ 17 2.6 1.1 YES 0.43 6.0 NA NA
Beryllium 6/ 17 0.49 ND YES 0.15 3.3 NA NA

SUMMARY CANCER RISK RATIO: 11

NON-CARCINOGENIC EFFECTS

VOLATILE ORGANIC COMPOUNDS (mg/kg)

1,2-Dichloroethene (total) 1/ 17 0.006 ND YES 700 0.0000086 0.2 NO
2 -Butanone 1/ 17 0.004 ND YES 47,000 0.000000085 8.7 NO
Acetone 9/ 17 0.13 ND YES 7,800 0.000017 1.4 NO

SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)

Benzo (g.h.l) perylene 2/ 17 0.12 ND YES 2,300 0.000052 320 NO
Fiuoranthene 3/ 17 0.26 ND YES 3,100 0.000084 280 NO
Pyrene 3/ 17 0.2 ND YES 2,300 0.000087 290 NO

Continued on nexi page
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Human Health Preliminary Risk Evaluation of Subsurface Soil !

TABLE A-5

Area °C*

Naval Training Center
Orlando, Florida

NOTES:

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration * Exceeds Region Il Ratio SCG* Exceeds
Detection 2| Concentration Background? RBC * SCG?

INORGANICS (mg/kg) :

Aluminum 17/ 17 2090 2119 NO 78,000 NE NA NA
Arsenic 11/ 17 2.6 1.1 YES 23 0.11 NA NA
Barlum 14 / 17 19.9 3.6 YES 5,500 , 0.0036 NA NA
Cadmium 1t/ 17 0.72 ND YES 39 : 0.018 NA NA
Calcium 171/ 17 46700 115 YES 1,000,000 . 0.047 NA NA
Chromium 17/ 17 33 3.7 YES 390 . 0.085 NA NA
Cobalt 2/ 17 1 1.6 NO 4,700 NE NA NA
Copper 8/ 17 48.4 ND YES 3,100 0.016 NA NA
Iron 17/ 17 7260 264 YES 23,000 0.32 NA NA
Lead 171 17 14.5 3.9 YES 400 0.036 NA NA
Magnesium 16 / 17 949 32.8 YES 400,468 0.0024 NA NA
Manganese 15/ 17 239 2.1 YES 390 0.061 NA NA
Mercury 5/ 17 0.06 ND YES 23 0.0026 NA NA
Nickel 3/ 17 4 ND YES 1,600 0.0025 NA NA
Potassium 2/ 17 1660 185 YES 1,000,000 0.0017 NA NA
Sodium 5/ 17 163 ND YES 1,000,000 0.00016 NA NA
Thallium 1/ 17 0.15 ND YES 6.3 0.024 NA NA
Vanadium 13/ 17 8.1 3.4 YES 550 0.015 NA NA
Zinc 10/ 17 56.7 5.6 YES 23,000 0.0025 NA NA
TOTAL PETROLEUM HYDROCARBONS (mg/kg)

Total Petroleum Hydrocarbons 12/ 17 594 ND YES 380 1.6 NA NA

SUMMARY NON—-CANCER RISK RATIO: 2.3

! Based on analytical data from the following sampling locations: 12800102 to 12B00402, 13800101, 13800401, 13800901 to 13B01301, 14B00102 to 14B00402

(duplicate at 14B00102).

! Frequency of Detection Is equal to the number of samples in which the analyte Is detected in relation to the total number of samples.
2 The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected

concentrations, presented for comparison purposes only.
*Values are from USEPA Region Il RBC table, October 20, 1995 (USEPA, 1995). RBCs are for residential soll and are based on a hazard quotient of 1 or an excess

lifetime cancer risk of 1 in 1 million.

Value for pyrene used as a conservative surrogate for acenaphthylene, benzo(g.h,i)perylene, and phenanthrene.
Value for alpha- and gamma-chlordane based on value for chlordane.
Arsenic s evaluated as a carcinogen and as a non-carcinogen.
Value for chromium based on hexavalent chromium.

RBC is not available for lead; value Is from Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12),

HHSB.WK1




TABLE A-5 ‘
Human Health Preliminary Risk Evaluation of Subsurface Soil 1

Area *C*
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration * Exceeds Region il Ratio 3 SCcCG* Exceeds
Detection 2| Concentration Background? RBC ® SCG?

Value for mercury based on inorganic mercury.
Value for nickel based on nickel soluble salts. .
RBC is not available for TPH. Values are screening values for gasoline and diesel oll derived by ABB~ES; derivation will be documented in methodolgy text of SSI Rep:
Value for thatlium is based on thallium chloride. ‘ !
% The risk ratio Is equal to the maximum detected analyte concentration divided by the USEPA Reglon 1ll RBC. Risk ratios are calculated for anlaytes
with a maximum detected concentration greater than the background concentration. '
A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10-% a summary non—cancer risk ratio of 1 roughly
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.
® Florida Department of Environmental Protection Soil Cleanup Goals for Florida (FDEP, September 29, 1995). Values presented are for leaching scenario.
Value for chromium based on chromium Vi,
7 Value is the leaching -based value. This analyte was detected in groundwater at a maximum concentration above the FDEP Guidance Concentration.
NA = Not available/Not applicable
ND = Not Detected
NE = Not Evaluated
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TABLE A-6

Ecological Preliminary Risk Evaluation of Surface Water !

Naval Training Center

Area *C*

Orlando, Fiorida

Frequency Maximum Background Maximum Surface Water Maximum
ANALYTE of Detected Concentration * Exceeds Screening Exceeds
Detection ? | Concentration Background? Value * Screening Value ?
VOLATILES (ug/L)
1,1 -Dichloroethene 1/ 5 1.9 ND YES 3.2 NO
1.2 - Dichloroethene (cis) / 5 1100 ND YES 1350 NO
1.2 -Dichloroethene (trans) 2/ § 12 ND YES 1350 NO
Tetrachloroethylene 2/ 5 9.4 ND YES 84 NO
Trichloroethene 3/ s 370 ND YES 80.7 YES
Vinyl chloride 2/ 6 15 ND YES NA NA
NOTES:

' Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501.

2 Frequency of Detection Is equal to the number of samples in which the analyte is detected in relation to the total number of samples.

3 The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are
the mean detected concentrations, presented for comparison purposes only.

* The surface water screening value Is the lesser of the USEPA chronic AWQC, USEPA Region IV chronic water quality standard,
or FDEP Class Il Fresh Water Standard. '

NA = Not Available/Not Applicable

ND = Not Detected

ECOSW.WK.
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Ecological Preliminary Risk Evaluation of Sediment 1

Naval Training Center

TABLE A-7

Area °C*

Orlando, Florida

Frequency Maximum Background Maximum Sediment Maximum
ANALYTE of Detected Concentration * Exceeds Screening Exceeds
Detection 2 | Concentration Background? Value * Screening Value 7
VOLATILES (mg/Kg)
1,1 -Dichloroethene 2/ 5 0.021 ND YES NA NA
1,2-Dichloroethene (cis) 4/ 5 23 ND YES NA NA
1,2 -Dichloroethene (trans) 2/ 5 0.26 ND YES NA NA
Tetrachloroethylene 3/ 5 0.19 ND YES NA . NA
Trichloroethene 4/ 5 4.2 ND YES NA NA
Vinyl chloride 2/ 5 0.069 ND YES NA NA
NOTES:

' Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501.

2 Frequency of Detection is equal to the number of samples in which the an
* The background screening value is twice the average of detected concent

the mean detected concentrations, presented for comparison purposes only.
* Sediment screening values for chlorinated VOCs are not available; see discussion in text.
NA = Not Available/Not Applicable

ND = Not Detected

ECOSD.WKt
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TABLE A-8
Ecological Preliminary Risk Evaluation of Surface Soil !.

Area "C"
Naval Training Center
Orlando, Florida

Frequency Maximum Eackground Maximum | Terrestrial | Maximum 5hy‘lotoxicity Maximum Invertebrate Maximum
ANALYTE of Detected Concentration | Exceeds PCL* Exceeds Screening Exceeds Screening Exceeds

Detection 2| Concentration Background? PCL? Value * Screening Value? Value * Screening Value?
VOLATILE ORGANIC COMPOUNDS (mg/kg)
Acetone 2/ 10 0.042 ND YES 19500 NO 200 NO NA NA
Tetrachioroethylene 3/ 10 0.011 ND YES 3910 NO 1000 NO 150 NO
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzo (a) anthracene 1/10 0.11 ND YES . 214 NO , 25 NO 34 NO
Benzo (b) fluoranthene 1/ 10 0.22 ND YES 214 NO . 25 NO 34 NO
Benzo (g,h,i} perylene 1/ 10 0.18 ND YES 214 NO 25 NO 34 NO
Benzo (k) fluoranthene 1/ 10 0.18 ND YES 214 NO 25 NO 34 NO
Chrysene 1/ 10 0.2 ND YES 214 NO 25 NO 34 NO
Indeno (1,2,3—-cd) pyrene 1/ 10 0.14 ND YES 214 NO 25 NO 34 NO
Pyrene 1/ 10 0.23 ND YES 214 NO 25 NO 34 NO
PESTICIDES/PCBs (mg/kg)
4,4 -DDE 2/ 10 0.0058 ND YES 0.284 NO 12.5 NO 12 NO
4,4-DDT 3/ 10 0.017 ND YES 0.722 NO 12.5 NO 12 NO
Chlordane—alpha 1/ 10 0.0018 ND YES 1.8 NO 125 NO 1 NO
Chlordane—gamma 1/ 10 0.0016 ND YES 1.8 NO 12.5 NO 1 NO
INORGANICS (mg/kg)
Aluminum 10/ 10 2180 2088 YES 7540 NO ! 2088 YES NA NA
Arsenlc 4/ 10 0.84 1 NO 107 NE 10 NE 100 NE
Barium 10/ 10 58 8.7 NO 6390 NE 500 NE NA NA
Beryllium 2/ 10 0.13 0.09 YES 216 NO 10 NO NA NA
Cadmium 1/ 10 1.7 0.98 YES 1.82 NO 3 NO 50 NO
Calcium 10/ 10 12400 25295 NO NA NA NA NA NA NA
Chromium 9/ 10 16.4 46 YES 15300 NO T 486 YES 50 ‘NO
Copper 3/ 10 30.2 a1 YES 662 NO 100 NO 30 YES
kon 8/ 10 660 712 NO NA NA NA NA NA NA
Lead 8/ 10 40.9 145 YES 221 NO 50 NO 1,190 NO
Magnesium 10/ 10 175 328 NO NA NA NA NA NA NA
Manganese 9/ 10 14.7 8.1 YES 6650 NO 500 NO NA NA
Mercury 1/ 10 0.07 0.07 NO 104 NE 03 NE 36 NE
Nickel 3/ 10 9.2 44 YES 414 NO 30 NO 400 NO
Vanadium 6/ 10 25 31 NO 195 NE LR | NE NA NA
Zinc 6/ 10 52.9 17.2 YES 251 NO 50 YES 130 NO
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Total Petroleum Hydrocarbons 8/ 10 40.2 ND YES NA NA NA NA NA NA
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TABLE A-8
Ecological Preliminary Risk Evaluation of Surface Soil 1

Area *C*
Navat Training Center
Orlando, Florida

Frequency Maximum Background Maximum | Terrestrial | Maximum ] Phytotoxicity Maximum Invertebrate Maximum
ANALYTE of Detected Concentration *| Exceeds PCL* Exceeds Screening Exceeds Screening Exceeds
Detection ? | Concentration Background? PCL? Value *® Screening Value? Value * Screening Value?

NOTES:

! Based on analytical data for the following sample identifiers: 12800101 to 12B00401 (duplicate at 12B00401), 14800101 to 14800401, and 13B00501.
! Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the totat number of samples.
3 The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected

concentrations, presented for comparison purposes only.

* Screening values are Protective Cortaminant Levels (PCLs). The value presented represents the lowest

* Phytotoxicity Screening Value from Suter (1994) and Hulzebos et al. (1993)

! Invertebrate Screening Value from Neuhauser (1985), and others.

T Literature—based value is less than background value, therefore, background value is used as benchmark value.
NA = Not Available/Not Applicable

ND = Not Detected

NE = Not Evaluated. The maximum detected concentration is below the background concentration.

ECOSS.WK1
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APPENDIX B

SURFACE WATER SCREENING VALUE CALCULATIONS



TABLE B~1 [ORLCRSWs | 16-Jan-96)
INGESTION OF AND DIRBCT CONTACT WITH SURFACB WATER — LAKE DRUID
CHILD RESIDENT — SWIMMING

NAVAL TRAINING CBNTER
ORLANDO, FLORIDA

EXPOSURB FPARAMETERS BQUATIONS

PARAMBTEHR [ . SYMBOL VALUB UNITS : SOURCB

CONCENTRATION WATER (] hemical specific| ug/liter CANCER RISK = INTAKE (mg/kg—dey) x CANCER SLOPE FACTOR (mg/kg—dey) ~ -1
INGESTION RATB IR 0.13 liters/day USEPA. 198%

AGB-SPECIFIC SURFACE AREA SA age—specific cm? USEPA, 198%

BVENT FREQUENCY EV 1| eventyday | Assumption HAZARD QUOTIENT = INTAKE (mg/kg~day) / R EFERENCE DOSE (mg/kg —day)
BODY WHIGHT BW 15 kg USEPA, 198%

AGB-SPBCIFIC BODY WEIGHT BW; age—specitic kg USEPA, 198%

DOSB ABSORBID PER BVENT DA__ ., hemical specific mg/cm?—event | Calculated 1

BXPOSURE TIMB ET 26 hours/day USEPA. 198% :

BXPOSURB FREQUENCY EF 45|  daysiyear USEPA, 1991a INTAKE-INGESTION = CWsIR 3 BP3 ED x CFl
BXPOSURB DURATION ED 11 ycars Assunplion BW x AT x 363 dayw/yr
AGB-SPBCIFIC EXPSOURE DURATION ED; age—specific years USEPA, 198% '

AGB- WEIGHTED SURFACE AREA [1] SA Ludi 3066| cm?-yr/kg | Caleulated per USEPA, 1992

DIFFUSION DEPTH PER BVENT PCevent lchemical specific]  cm/event Calculated per USEPA, 1992

AVERAGING TIMB

CANCER AT 70 years USEPA, 1991b INTAKE-DERMAL = DA ae SBV R EF 3 8A 0y
NONCANCER AT 11 years Assunption AT x 363 dayslyr

CONVHRSION FACTOR CF1 0001 mg/ug

| CONVERSION FACTOR CR 0001] _luer/cm®

[1]Age weighted, body weight normalized surface area Where:

PC g Calculated per Dermal Exposure Assessment Appendi of this docurmnent. SAgupdi = Sum (SA; 2 BD; / BW;)
Ingestion Rate = 0.13 day = 50 mVhourx 2.6 hourv/day x 0.001 Vmi DAcvent ™ PCevent 5 CW x CF1 x CF2
Surface Arca assumes lower legs, hands, fect are exposed.

USEPA, 198%. Bxposure Factors Handbook; BPA/600/8—89/043; May 1989. Note:

USEPA, 198%b. Risk Assessmert Guidance for Superfund, Volume I, Part A, EPA/S40/1 - 892002, December 1989.

USEPA, 1991a. Supplemenal USEPA Region [V Guidance, March 21, 1991.

USEPA, 1991b. Human Heakh Evaluation M. 1, Suppl | Guid *Standard Default Exposure Parameters®, For nos —aarcisogenic effecte AT = ED

USEPA, 1992 Dermal Exposure Assessment: Principles and Applications; BPA/60V8—91/011B. See Table B-3.

ABB Environmmental Services, Inc.

Rev. 7/91




TABLE B—1, continued

[ORLCRSWS | 16~Jan—-96]
INGESTION OF AND DIRBCT CONTACT WITH SURFACE WATER — LAKEB DRUID
CIILD RESIDENT — SWIMMING
NAVAL TRAINING CENTER
ORLANDO, FLORIDA
CARCINOG ENIC EFFECTS
WATER UNITS INTAKE ORAL CANCER . : . INTAKR"® DERMAL CANCER TOTAL
COMPOUND - CONCENTRATION ING BSTION CSFP : l!sl EBVWT (23] " DERMAL CSI' [)] = RISK CANCER
m (ma/kg—dsy) {ma/ka—ley) " -1 RIGESTION (emkevent) . | (maa-vay) . [wafke“day)® -1 DERMAL RIK
1.1-Dichlorocthene 1.9] ug/liter 32E-07 6.0E-01 1.9E~07 522E-02 SAE-07] 60E-01] 32E-07 5.1IE—07
Tetrachlorocthene 9.4 | ug/liter 1.6E-06 52E-02 8.2E-08 2.03E-01 1.0E--05 52E-02 54E-07 6.2E-07
Trichloroethene 370 |ug/liter 62E-05 1.1IE-02 6.8E-07 5.90E-02 1.2E-04 1.1E-02| 1.3E-06 2.0B-06
Vinyt chloride 15 ug/liter 2.5E-06 1.9E+00 4.8E-06 2.20E-02 1.8E-06] 19E+00| 3.4E-06 8.2E-06
SUMMARY CANCER RISK 6B+~06 6E—06 1B-05

1) &posure poim concentrations for aldmp\ic PAH compounds have been adjusted by application of USEPA Region I'V Texicity Equivalence Factors (February 10, 1992).
[2] This chemical—- specific value has been calculated in a separate spreadsheet.

(3] Calculated from Oral CSFs.
ND = Nodata available

ABB Environmental Services, Inc.

Rev. 7191



TABLE B 1, continued (orLCRsWs | 16— Jan—96]
INGESTION OF AND DIRBCT CONTACT WITH SURFACB WATER — LAKE DRUID
CHILD RESIDENT - SWIMMING
NAVAL TRAINING CBNTUR
ORLANDO, FLORIDA
NONCARCIN OG ENIC FFFECTS
WATER UNTITS INTAKR ORAL HAZARD INTAKE  DPFRMAL HAZARD TOTAL
COMPOUND CONCENTR ATION INGEBSTION RID QUOTIENT MCayenT (1) : DERMAL - RID 2) QUUI'IBNT - HAZARD

(mal) (makg—dey) {ma/ha—dsy) ENGESTION “(mafks-dey) _ [ma/ke ~~1 DERMAL_ | QUOTIENT . |
1.1-Dichlorocthene 1.9]ug/liter 2.0E-06 9.0E-03 2.3E-04 S22E-02 34E-06] 90E-03] 38E-04 6.0BE-04
Tetrachloroethene 9.4 | ugfliter 1.0E-05 1.0E-02 1.0E-03 2.03E-01 6.6E~-05 10E-02] 6.6E-03 7.6B-03
Trichloroctbene 370 | ug/liter 4.0E-04 6.0E-03 6.6E-02 5.90E-02 75E-04| 6.0E-03| 13E-01 1.9B-01
Vinyl chloride 15} ug/liter 1.6E-0S ! NI 2.20E702 1.1IE-05 ND
cis—1,2- Dichlorocthene 1100 | ug/liter 12E-03 9.0E-03 1.3E-01 3.93E-02 1.5E-03| 9.0E-03| 1.7E~01 3.0B--01
trans— 1,2 - Dichlorocthene 12| ugfiter 1.3E-05 90E-03 14E-03 3.93E-02 1.6E-05 9.0E-03 1.8E-03 3.2E-03

SUMMARY HAZARD INDEX 2B-01 3E-01 SE-01

(1] This chemlicai~ specific value has been calculated in a separate spreadsheat.

[2] Calculated from Oral RMDs.
ND = Nodata available

ABB Environmental Services, Inc.

Rev. 791



TABLE B-2 [ORLARSWS | 16-Jan—96]
INGESTION OF AND DIRBCT CONTACT WITH SURFACB WATER — LAKE DRUID

ADULT REBSIDENT — SWIMMING

NAVAL TRAINING CENTOR
ORLANDO, FLORIDA

BEXPOSURB PARAMEIERS BQUATIONS
| PARAMBTHER SYMBPOL VALUB UNITS SOQURCB

CONCENTRATION WATER W chemical specific uglliter CANCER RISK = INTAKE (mg/kg-day) x CANCER SLOPE FACTOR (mg/kg—day) " -1
INGBSTION RATHB IR 013 litervday USEPA, 198%

SURFACH AREA sA 23.000 cm? USEPA. 198%

BVENT FREQUBNCY EV 1 eventy/day Assunption HAZARD QUOTIENT = INTAKE (mg/kg—dsy) / R EFERENCE DOSE (mg/kg —day)
BODY WHIGHT BW 70 kg USEPA, 1991a

DOSE ABSORBED PER EVENT DA_ 0t chemical speciic | mg/em’-evert | Calculated

HXPOSURB TIMB ET 26 hours/day USEPA, 198% )

HXPOSURB FREQUENCY EF 45 daysyear USEPA, 1991b INTAKE-INGESTION = CWxIR x EF x ED x CF]
HXPOSURE DURATION ED 4 years Assunption ) BW 3 AT x 363 daysyr
DIFFUSION DEFTH PER BVENT PCevent chemical specific cm/event Calculated per USEPA, 1992 !

AVERAGING TIMB

CANCER AT 70 years USEPA. 1991a INTAKE-DERMAL = DA a1t TBEVIEFIEDxSA
NONCANCER AT 24 years Assurption AT xBW x 365 dayalyr

CONVHRSION FACTOR CF1 0001 mg/ug,
| CONVERSION FACTOR CR2 000j] liter/em®

PC_ . o Ctlculated per Dermal Bxposure Assessmert Appendi of this document. Where:

Ingestion Rate = 0.13Vday = 50 mihourx 2.6 hourw/day x 0.001 Vral DAgyent = PCeient 1 CW s CF1 3 CF2
Surface Area assumes total body exposed.

USEPA, 198%. BExposure Factors Handbook; EPA/600/8— 89/043; May 1989. Note:

USEPA, 198%. Risk Assessment Guidance for Superfund, Volume I, Part A, BPA/540/1- 89/002. December 1989,

USEPA, 1991a. Human Health Evaluation Manual, Suppl | Guid *Standard Default Exposure Parameters®; Por mos - arcisogesic elfecis AT = ED

USEPA, 1991b. Supplemental Region IV Risk Assessment Guidance, March 26, 1991,

USEPA, 1992. Dermal Bxposure Assessment: Principles and Applications; EPA/600/8 ~-91/011B. See Table B-3.

ABB Environmental Services, Inc.



TABLE B~ 2, continucd [oRLARSWS | 16-Jan—96}
INGESTION OF AND DIRBCT CONTACT WITH SURFACE WATER — LAKE DRUID
ADULT RESIDENT — SWIMMING
NAVAL TRAINING CENTER
ORLANDO, FLORIDA
CARCINOGENIC EFFECTS
WATER UNITS INTAKE ORAL CANCER ' - i . INTAKEB - 'DWAL CANCER TOTAL :
COMPOUND CONCENTRATION INGESTION csp RISK regupnt?l | DERMAL - cseys} RISK . - CANCER
: 1 (maka—dsy) (mafia—de)~=1__ | MNGESTION | = (caleventy | (wafla—dv) [waks-dan)*-) DERMAL RISE |
1,1-Dichlorocthene 1.9 ug/liter 1.5SE-07 6.0E-01 8.9E-08 522E-02 14E-06 6.0E-01 8.3E-07 9.2B-07
Tetrachiorocthens 9.4/ ug/liter 14E-07 52E-02 3.8E-08 2.03E-01 27E-05| 52E-02| 14E-06 1.4E-06
Trichlorocthene 370 | ug/liter 29E-05 1.1E-02 32E-07 5.90E-02 30E-04 1.1IE-02 3.3E-06 3.78-06
Vil chloride 15] ug/liter 12E-06 1.9E+00 2.2E-06 220E-02 46E-06| 19E+00| 8.71E-06 1.1E-0S
SUMMARY CANCER RISK . 3B-06] . IBE~-05 2B-05

[1) Exposure point concentrations for any carcinogenic PAHs have been adjusted by ap

(2] This chemnical— specific value has been calculated in s separate spreadsheet

[3) Celculated from Oral CSFs.
ND = No data available

ABB Brvironmental Servioes, Inc.

plication of USEPA Regjon IV Toxicity Bquivalence Factors (February 10, 1992



TABLE B~2, continued [ORLARSWS | 16-Jan-96]
INGESTION OF AND DIRBCT CONTACT WITH SURFACE WATER — LAKE DRUID
ADULT RESIDENT —~ SWIMMING
NAVAL TRAINING CENTER
ORLANDO, FLORIDA
NONCARCIN OGENIC EFFECTS
- WATER UNITS INTAKE ORAL HAZARD: et i INTARR o | DERS HAZARD . TOTAL
COMPOUND CONCENTRATION INGESTION RID . QUOTIENT | * PCgvenll) | 7 DERMAL " | RID| QUOTIENT | ~ HAZARD
: . {msf) {ma/kg ~d» (ma/ky—dsy) __NGEITION (smicvenl) - [ (mafka-vdun) | -1 PERMAL 1.~ QUOTIENT _ |
1,1-Dichlorocthenc 1.9| ug/liter 44E-07 9.0E-03 4.8E-0 S.22E-02 40E-06 4.SE-04 4.9E-04
Tetrachlorocthene 9.4] ug/liter 2.2E-06 1.0E-02 22E-04 2.03E-01 7.7E-05 1.7E-03 7.98-03
Trichlorocthene 370 | ug/liter 8.5E-05 6.0E-03 14E-02 5.90E-02 B8.8E-04 1.5E-01 1.6E-01
Vinyt chloride 15| ug/liter 34E-06 NI 2.20E-02 1.3E-05
cis—1,2—-Dichloroctbene 1100 | ug/liter 2.5E-04 9.0E-03 28E-02 3.93E—£02 1.8E-03 1.9E-01 22B-01
trans—1,2- Dichlorocthene 12| ug/liter 2.7E-06 9.0E-03 3.1E-04 3.93E-02 1.9E-05 2.1E-03 2.4B-03
SUMMARY HAZARD INDEX 4B-02 4E-01 4B-01

[2] Calculated from Oral RiDs.
ND = Nodata avrilable

ABB Environmental Services, Inc.

{1] This chemical- specific valu has boen calculated in a separate spreadsheet



TABLBB-3

[ RsPcBV | 16~Jan—9¢

CURRENT USE INGESTION OF AND DIRECT CONTACT WITH SURFACB WATER ~ LAKE DRUID
ADULT AND/OR CHILD RESIDBNT/ TRANSIBNT
NAVAL TRAINING CBNTBR
ORLANDO, FLORIDA

BXPOSURE PARAMETERS BQUATIONS

PARAMETHR SYMBOL VALUB UNITS SOURCH INORGANICS

Diffusion depth per event PC.vent chemical specific cm/event PCevent = PCXteyent

Permcability Constant PC chemical specific cm/hr USEPA, 1992

Duration of a Single Bvent tevent 2.6 hr USEPA,1989 ORGANICS

Thickness of Stratum Corncum L, 10 um USEPA, 1992 PCeyent = 2PCX (6T X toyene'm)®S

Octanol—water pastition coeflicient/10* B chemical specific ~ dimensionless USEPA, 1992 Where tgyeng <t

Pi T 3.14 dimensionless USEPA, 1992

T chemical specific hr USEPA, 1992 and:  FCeyent ™ PCX((tevent/(1+B)) +2T x ((1+3B)/(1+B))

Time to Reach Stcady State t chemical specific hr USEPA, 1992 Where teyent > U

Suastum Corncum Diffusion Cocflicient D, chemical specific cm?/he USEPA, 1992 '

Note T = L. 2/6D,,

REFERENCES

USEPA,1989. Risk Assessment Guidance for Superfund, Volume I, Part A, EPA/540/1-89/002, December 1989. This value is receptor —specific
USEPA. 1992. Dermal Exposure Assessment: Principles and Applications.
The term Tis not calculated here. Values are provided in USEPA, 1992.

ABB Environmental Services, Inc.



TABLE B-3,continued , [ RSPCEV I 16-Jan—96
CURRENT USE INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER — LAKE DRUID

ADULT AND/OR CI{ILD RESIDENT/ TRANSIENT

NAVAL TRAINING CENTER

ORLANDO, FLORIDA

COMPOUND INORGANIC PC T t B PCeycat
OR ORGANIC? (can/hr) (hr) (hr) (unitless) (cm/eveant)
o '
1,1-Dichlorocthenc (o] 1.6E-02 34E-01 8.2E-01 1.3E-02 522E-02
Tetrachloroethene (0} 48E~-02 9.0E-01 43E4+00 2.5E-01 2.03E-01
Trichlorocthene (o) 1.6E~02 5.SCE-01 1.3E+00 2.6E-02 590E-02
Vinyl chloride (o} 73E-03 2.1E-01 5.1E-01 23E-03 2.20E-02
cis—1,2—dichloroethene o 1.2E-02 34E-01 8.2E-01 7.2E-03 3.93E-02
trans—1,2—dichlorocthenc (0} 1.2E-02 34E-01 8.2E-01 72E-03 3.93E-02

NA = Not applicable. For inorganic analytes, this term is not used to calculate PCevent.
REFERENCES:
Unless otherwise noted, values are taken from USEPA, 1992. Dermal Exposure Assessment:Principles and Applications, EPA/600/8-91/011B

ABB Environmental suevices, Inc.



TABLE B—-4

CALCULATION OF SURFACE WATER SCREENING VALUES (SWSVs)

LLAKE DRUID

NAVAL TRAINING CENTER
ORLANDO, FLORIDA

EPC | Child Resident | Adult Resident| Total Resident SWSV | Child Resident . SWSV | i - Selected
Analyte (ug/L) ELCR Ja] ELCR [b] BLCR [c] | Cancer |d] HQ [c] | Non—cancer [d] | SWSV [f] (og/L) ]
1,1-Dichloroethene 19 SIAE-07 92E-07 . 1.AE~-06 1.3 6.0E—-04 3167 1.3
Tetrachloroethene 9.4 6.2E-07 1.4E-06 20E-06 4.7 7.6E-03 1237 4.7
Trichloroethene 370 2.0E-06 3TE-06 5.7TE-06 649 1.9E-01 1947 64.9
Vinyl chloride 15 8.2E-06 1.IE-0S 1.9E-0§ 08 NA NA 0.8
cis— 1,2~ Dichloroethene 1100 NA NA NA NA 3.0E-01 3667 3667
trans— 1,2 — Dichloroethene 12 NA NA NA NA 3.2E-03 3750 3750

Notes:

|a] Calculated in Table B—1.
{b] Calculated in Table B—2.

(c] Sum of child and adult ELCRs.
|d]) Calculated by solving for the surface water concentration at ELCR =1x1 078 or HI=1, based on the total resident ELCR or child resident HI, as described in text.
{¢] Calculated in Table B—1. The greater of the child or adult resident Hls is sclected as the basis of the SWSV.
[f] Value is the lesser of the SWSV cancer or SWSV non—aancer.



APPENDIX C

INDOOR AIR CALCULATIONS AND PRELIMINARY RISK EVALUATION



Indoor air concentrations of VOCs were also estimated using the farmer model as
presented by USEPA (USEPA 1992) in conjunction with the USEPA recommended approach
shown below for calculating indoor air concentrations. The farmer model
calculates the flux of VOC across the soil-building slab boundary. The flux rate,
expressed as micrograms per second per square centimeter at the building floor,
is a function of soil porosity, pore space geometry, air diffusion coefficients,
and the difference in concentration in the soil gas and the building air.

The indoor air concentration is calculated per USEPA guidance (USEPA 1992) as:

Cindoor = E/Q (2)

where:
E

Q

Contaminant infiltration rate

Building ventilation rate

The building ventilation rate is calculated by:

Q= (ACH/3600) xV (3)

where:
ACH = Air changes per hour in building
v -  Volume of building (m®)
3600 = Units conversion factor (sec/hr)

The contaminant infiltration rate of VOCs due to diffusion into the building is
calculated by

E=JxAxFxCF, (4)
where:

J = Contaminant flux (ug/cmz-sec)

A = Area of building floor in contact with soil gas (m®) as de-
scribed below.

F = Fraction of floor through which soil gas can enter (assumed here
to be 100%)

CF, - Units conversion factor (10 cm?/m?)

The contaminant flux is calculated per USEPA guidance (USEPA 1992):

and

NTC-OU4.Wkp
PMW.04.96 C-1



J=D,(C, - G) CF,/L - (5)

D_=D, P}*"* / P} (6)
where:
D, = Effective diffusion coefficient (cm?/sec)
D, = Vapor phase diffusion coefficient in air (cm?/sec)
P, = Air filled porosity (unitless)
L = Distance from source to point of exit (cm)
P; = Total soil porosity (unitless)
C, =  Background concentration in indoor air (ug/m’) [assumed here to
be zero]
CF, = Units conversion factor (107 m®/cm®)

The estimated equilibrium soil gas concentration adjacent to the buildings is used
here to represent the vapor phase concentration (Cg) at a theoretical source near
the building. The equilibrium soil gas concentration is estimated by assuming
that VOCs in well OLD-13-01A are in equilibrium with soil gas at the water table.
The soil gas concentration is estimated by the use of the dimensionless Henry's
Law Constant.

The estimated soil gas concentration, C, is:

C, = C oy X HX CF, (7)

where:
Cow = Concentration of VOC in groundwater (upg/liter)
H = Dimensionless Henry's Law Constant
CF, = Units conversion factor (1000 liters/ma)

There are several conservative assumptions included in this model. The assumption
that C, = 0 tends to somewhat overestimate the vapor migration into the buildings
(USEPA 1992). The area of the building used here is intended to represent a 14
foot by 14 foot bedroom with 8 foot high ceilings. It is assumed that groundwater
containing VOCs is beneath the entire area of that theoretical room. It is also
assumed that the fraction of the floor through which gas can enter is 100 percent.
If the floor overlying the soil is a concrete pad, then potential gas infiltration
would be substantially lower.

The results of the farmer model evaluation, including estimated indoor air
concentrations, are presented in Table C-1. The estimated indoor air concentra-
tions have been compared to USEPA Region III Risk-Based Concentrations for ambient
air in order to provide a preliminary evaluation of the risks potentially

NTC-0U4.Wkp
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associated with exposure to these estimated concentrations.

presented in the following Table.

This comparison is

Results are discussed in the PRE.

*Analyte Estimated Indoor Air USEPA Region Ill RBC Risk Ratio
Concentration (ug/M°) For Ambient Air (ug/M?)
Tetrachloroethylene 180 3.1 58
Trichloroethyiene 8.29 1 8.3
Summary Cancer Risk Ratio: 66
cis-1.2-dichloroethene 14.4 37 0.39
Summary Noncancer Risk Ratio: 0.4

NTC-0U4.Wkp
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TABLE C-1

Farmes's Model approach to deriving indoor

AREA "C*

NAVAL TRAINING CENTER

ORLANDO, FLORDA

alr coneentyationa associated with groundwater contamination

Compound GW Conoenration [ Henry's Law Equikibrium Aren of Fischon of | Aw Volums of Difiusion Alr Filled Total Soil Distance from Flux ndoor Alr
ugliter Constant Soll Gas Buliding Roor Floor Changes per | Bullding Coeffcient DsubA Sod Porosity Porosity Source to point @max sg Conosntration
(U] dirmensionieas Concentaton sqm Hout oum sqorm/sec of exit @mex ag
a20degC ugieu m 20 degrees C om ug/sq em-sec ugiou m
e
tewachiorosthylene 2% 03 147,500 192 1 ) 4“q 00759 033 0.53 SEAM 193 0.0000081108 180 43
¥ichlorlosthylens 10 038 8,080 182 1 03 4“4 00848 033 0.35 BEAM 103 0.0000002808 829
ols - 1.2 -dichioroethene 29 032 9.280 1802 1 03 444 0.0084 033 093 BEAM 193 0.0000004883 1442
(1) Dats rom well OLD - 13-"01 samples 3/5/6
{2) From Haarhoft, J. end J.L Cleashy, Evaliation of sif s¥ipping for the of otganic drinking - water

183 cm = 6 fest rom groundwatw %o huliding sleh

Water A Vol 18 No 1, Jmuary 1990

g \home\mmm rphy\os.

oot
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FOREWORD

To meet its mission objectives, the U.S. Navy performs a variety of operations,
some requiring the use, handling, storage, or disposal of hazardous materials.
Through accidental spills and leaks and conventional methods of past disposal,
hazardous materials may have entered the environment in ways unacceptable by
today’'s standards. With growing knowledge of the long-term effects of hazardous
materials on the environment, the Department of Defense initiated various programs
to investigate and remediate conditions related to suspected past releases of
hazardous materials at its facilities.

One of these programs is the Base Realignment and Closure (BRAC) cleanup program.
This program complies with the BRAC Act of 1988 (Public Law (P.L.) 100-526, 102
Statute 2623) and the Defense Base Closure and Realignment Act of 1990 (P.L. 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); the 1992 Community Environmental Response Facilitation
Act; Executive Order 12580; and the statutory provisions of the Defense
Environmental Restoration Program, the National Environmental Policy Act (NEPA),
and any other applicable statutes that protect natural and cultural resources.

CERCLA requirements, in conjunction with corrective action requirements under
Subtitle C of the Resource Conservation and Recovery Act (RCRA), govern most
environmental restoration activities. Requirements under Subtitles C, D, and I,
of RCRA, as well as the Toxic Substances Control Act, the Clean Water Act, the
Clean Air Act, the Safe Drinking Water Act, and other statutes, govern most
environmental missions or operational-related and closure-related compliance

activities. These compliance laws may also be applicable or relevant and
appropriate requirements for selecting and implementing remedial actions under
CERCLA. NEPA requirements govern the Environmental Impact Analysis and

Environmental Impact Statement preparation for the disposal and reuse of BRAC
installations.

The BRAC program centers on a single goal: expediting and improving environmental
response actions to facilitate the disposal and reuse of a BRAC installation,
while protecting human health and the environment.

NTC-0U4.Wkp
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The Southern Division, Naval Facilities Engineering Command (SOUTHNAVFACENGCOM) ;
the U.S. Environmental Protection Agency; and the Florida Department of
Environmental Protection collectively coordinate the cleanup activities through
the BRAC cleanup team. This team approach is intended to foster partneriny,
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 Cemtzr, Orlando should be
addressed to the SOUTHNAVFACENGCOM BRAC Environuental Coordinator, Mr. Wayne
Hansel, Code 18B7, at (407) 646-5294 or SOUTHNAVFACENGCOM Engineer-in-Charge

(EIC), Ms. Barbara Nwokike, Code 1873, at (873) 820-5566.

NTC-0U4 . Wkp .
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EXECUTIVE SUMMARY

ABB Environmental Services, Inc. (ABB-ES), under contract to the Southern
Division, Naval Facilities Engineering Command, in accordance with Base
Realignment and Closure (BRAC) 1993, has prepared this Preliminary Risk Evaluation
(PRE) to characterize the potential risks to human health and the environment from
environmental contamination associated with Area C at Naval Training Center (NTC),
Orlando, Florida. The PREs are screening-level evaluations of potential risks
that environmental contaminants associated with Area C may pose to human and
ecological receptors. The PREs were performed to determine whether or not
environmental contamination at Area C will require any future action, including
but not limited to, additional site evaluations, a baseline risk assessment,
remedial measures, or no further action.

The human health and ecological PREs were conducted in accordance with methodology
provided in the U.S. Environmental Protection Agency (USEPA) Region IV Memorandum
"Amended Guidance on ”Pr-elifninary Risk Evaluations (PREs) for the Purpose of
Reaching a Finding of Suitability to Lease (FOSL)" (USEPA, 19%94a), and minutes
of meetings with the USEPA and Florida Department of Environmental Protection
(FDEP) concerning PREs (ABB-ES, 1995c). This methodology is designed to result
in a conservative evaluation that does not overlook or dismiss potentially
substantial risks. The PRE is most useful in determining risks that are not
significant, rather than determining the specific nature and magnitude of risks
associated with the site.

In accordance with this methodology, the public health PRE was conducted by
comparing maximum detected analyte concentrations in groundwater, surface water,
sediment, surface soil, subsurface soil, and estimated indoor air concentrations
of volatile organic compounds (VOCs), to regulatory criteria and readily available
risk screening values based on potential exposures to residential populations.
These evaluations were expressed as risk estimates and were compared to the USEPA
target cancer risk range of 1x107® to 1x107* and the noncancer hazard index (HI)
value of 1.

The results of the public health risk assessment indicate that, based on available
information, potential residential exposures to groundwater used as source of
drinking water may pose cancer and noncancer risks above USEPA acceptable risk
levels, and maximum groundwater concentrations of chlorinated VOCs, arsenic, and
beryllium exceed State and Federal regulatory criteria. In addition, under
current land-use conditions, a potential may exist for VOC vapor migration from
groundwater and subsurface soil to ambient air in aboveground residential
structures. Potential cancer risks for residential inhalation exposures to
estimated indoor VOC concentrations are within USEPA acceptable risk limits, but
are above 1x107®, Cancer and noncancer risk estimates for potential residential
direct-contact exposures to surface soil and subsurface soil, and potential
residential swimming exposures to surface water and sediment in Lake Druid, are
within USEPA acceptable risk limits. However, cancer risk estimates for surface
water are above 1x107®, and maximum concentrations of arsenic, tetrachloroethylene,
and beryllium in soils exceed State regulatory criteria.

The ecological PRE was conducted by comparing maximum detected analyte
concentrations in surface water and sediment to State and Federal standards and
maximum surface soil concentrations to soil screening values developed by ABB-ES.
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Through these comparisons, analytes which were detected at maximum concentrations
above the screening values were identified. The results of the ecological PRE
suggest that it is unlikely that the populations of aquatic receptors occurring
in Lake Druid, and terrestrial plant, invertebrate, and vertebrate receptors
potentially exposed to Area C surface soils would be adversely affected by
contamination associated with Area C.
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1.0 INTRODUCTION

This document presents Public Health and Ecological Preliminary Risk Evaluations
(PREs) for Area C at the Naval Training Center (NTC) in Orlando, Florida. Soil
and groundwater contamination (primarily chlorinated solvents) was discovered
during site screening activities at the former laundry (Study Area 13) and the
adjacent Study Areas 12 and 14 (ABB Environmental Services, Inc. [ABB-ES], 1995a).

1.1 BACKGROUND AND CONDITIONS. The following is a brief summary of Study Areas
12, 13, and 14. More detailed descriptions can be found in the Final Site
Screening Plan, Groups I Through V Study Areas and Miscellaneous Sites (ABB-ES,
1995b) .

1.1.1 Study Area 12 Study Area 12 includes the Defense Reutilization Materials
Office (DRMO) warechouses and salvage yard (Building 1063), and the truck scales
(Building 1069). These buildings are located on Port Hueneme Avenue, in the
northcentral portion of Area C, south of the laundry (Study Area 13). The
warehouse building was originally constructed in the early 1940s. Site use has
reportedly remained consistent (i.e., salvage, scrap, and disposal yard)
throughout its history. Based on review :f aerial photographs, the original
structure occupied approximately one-half ti: footprint of the current structure.
The current warehouse is constructed of sheet-metal walls and roof (i.e., a Butler
building) on concrete slab. This structure was added to, or replaced, the
original warehouse in 1962. 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 in the
southwest corner of the study area. Salvage scrap items are also 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 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.

1.1.2 Study Area 13 Study Area 13 includes the NTC laundry facility (Building
1100) and the former location of a boiler house (Building 1101). Study Area 13
is located in the northwest corner of Area C at Port Hueneme Avenue and Davisville
Street. Building 1101 was located east of Building 1100 and was demolished
sometime after 1962.

Building 1100 was constructed in 1943, and is a single-story, wood-framed
structure that had always been used as an industrial laundry and drycleaning
facility, which served the entire military base. The surrounding property is
paved asphalt, except for small areas 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
in 1943, the land was undeveloped. The laundry was closed in 1995.

Reportedly, hazardous wastes generated and materials used in the drycleaning
process had been poorly managed. At the time of the environmental baseline survey
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(ABB-ES, 1994), there were many containers in the building, ranging in volume from
% to 55 gallons that were open and not labeled. The facility had received a
Notice of Violation and a citation from the Florida Department of Environmental
Protection (FDEP) for unlabeled and unmanifested waste.

Wastewater from the laundry machines discharged to the sanitary sewer through
badly deteriorated drainage trenches in the floor. The floor trenches discharge
to a single pipe that is connected to a settling-and-surge tank. Due to the
volume of water discharged in this area, a 30,000-gallon surge tank was installed
in the mid-1960s. Sludge was removed from this tank annually and disposed of
through the DRMO. Waste filters from the drycleaning machines were also generated
at the facility. Tetrachloroethene (PCE) was separated from the water and filters
by heating the assemblies in a pressure cooker. The filters were disposed of
through the DRMO, and the solvent was recycled. In the past, the filters were
allegedly disposed of in the North Grinder Landfill (ABB-ES, 1994).

Documented discharges of water contaminated with chlorinated solvents have
occurred on the property. Discharges of water from the washing machines to Lake
Druid have also been documented.

1.1.3 Study Area 14 Study Area 14 includes Building 1102 and the surrounding
paved and grassed areas. The facility is located off Marvin Shields Avenue in
the northwest portion of Area C, west of the laundry (Study Area 13). The
facilities are 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 constructed on a concrete slab with a gabled
roof. The surrounding salvage yard is currently asphalt paved. The building was
originally constructed in 1969. Prior to that time, the area between the base
laundry (to the northwest) and the current structure was used as a scrap and
salvage yard. Equipment and materials currently stored at this location include
office furniture, mattresses, refrigerators, and drycleaning equipment.

There is documentation of a release of three gallons of PCE from scrap drycleaning
equipment 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).

1.2 INVESTIGATION SUMMARY. The site-screening investigation conducted at Area
¢ included a soil-gas survey, surface and subsurface soil sampling, and the
installation of 16 monitoring wells to evaluate groundwater. Twelve wells were
installed to evaluate the shallow surficial aquifer (approximately 15 to 20 feet
below land surface [bls]). Four wells in the immediate vicinity of the laundry
were screened at the base of the surficial aquifer, approximately 60 feet bls.
Saturated soil samples were collected approximately every 6 feet from the interval
between the shallow and deep wells and analyzed on a field gas chromatograph (GC).
Combined with the groundwater samples collected from the monitoring wells, these
data contributed to the evaluation of the surficial aquifer.

The results of the site screening investigation are provided in detail in the
Draft Site Screening Report for Groups I and II (ABB-ES, 1995a). Volatile organic
detections are summarized on Figure 1-1. PCE and TCE were detected above the
Florida Maximum Contaminant Level (MCL) of 3 micrograms per liter (ug/f) in
several shallow monitoring wells. The highest concentrations of each compound
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were detected in shallow monitoring well OLD-13-07A, located west of the laundry.
PCE and TCE were also detected in the deep well OLD-13-08C, but at concentrations
below the MCL. Field GC data for soils collected in this vicinity detected PCE
and TCE in soil approximately 18 feet bls at concentrations of 3,700 micrograms
per kilogram (pg/kg) and 1,300 ug/kg, respectively.

Lake Druid was not included in the original site screening investigation. After
reviewing the site-screening data, the Orlando Partnering Team (OPT) requested
that surface water and sediment samples be collected from the lake.

On November 29, 1995, surface water and sediment samples were collected along the
shoreline of Lake Druid. These samples were analyzed by an offsite laboratory
by U.S. Environmental Protection Agency (USEPA) Method 8010. These results are
also summarized on Figure 1-1. PCE, TCE, cis-1,2-dichloroethene (cis-DCE), 1,1-
DCE, and vinyl chloride were detected at these locations. 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. Vinyl chloride and
1,1-DCE had not been detected in groundwater.

On December 11, 1995, additional surface water and sediment samples were collected
in Lake Druid approximately 50 west of the locations shown on Figure 1-1. The
water depth was approximately 4 feet. Cis-DCE was detected in surface water
collected from each deeper location. TCE was also detected in surface water
opposite sample location 13D/W00201. TCE and PCE were detected in sediment from
this deeper location, and from the location 50 feet west of sample 13W/D00301.
Chlorinated solvent concentrations from the locations farther out in the lake were
generally much lower than at the shoreline, sometimes by two orders of magnitude.

The PRE for Area C was conducted using the data outlined above.

NTC-0U4. Wkp
PMW.04.96 Att-A-3



2.0 PRELIMINARY RISK EVALUATION

The PREs are screening-level evaluations of potential risks that environmental
analytes may pose to human and ecological receptors. The results of the PREs are
used in conjunction with other information gathered during site screening to focus
future site activities.

The specific objectives of the PRE are to:

. review the existing analytical data collected for surface soil,
subsurface soil, surface water, sediment, and groundwater;

. characterize the current and potential future land uses and ecological
status of each site to identify potential human and ecological receptors
and contaminant exposure pathways;

. compare the analytical data to available human health and ecological
screening guidelines and criteria to identify chemicals that may be
associated with risks of concern;

. identify data gaps and make recommendations for future actions.

Specifically, the PREs at NTC, Orlando, Area C were conducted to aid in
determining whether or not additional remedial investigations are needed at this
site.

This chapter provides a brief summary of the methodology used to conduct the
Public Health and Ecological PREs (Section 2.1), results of the Public Health and
Ecological PREs (Section 2.2), and conclusions of the PREs (Section 2.3).

2.1 PRELIMINARY RISK EVALUATION METHODOLOGY. The human health and ecological
PREs are generally consistent with methodology provided in the USEPA Region IV
memorandum "Amended Guidance on Preliminary Risk Evaluations (PREs) for the
Purpose of Reaching a Finding of Suitability to Lease (FOSL)" (USEPA, 1994a), and
minutes of meetings with USEPA and FDEP concerning PREs (ABB-ES, 1995c).

In summary, the PREs provide an evaluation of the primary exposure pathways that
might be expected to contribute substantially to potential human and ecological
risks associated with exposures to analytes in various media at the site. The
PREs are conducted by comparing maximum detected analyte concentrations with
background concentrations and readily available risk screening values. This
methodology is designed to result in a conservative evaluation that does not
overlook or dismiss potentially substantial risks. The PRE is most useful in
determining risks that are not significant, rather than determining the nature
and magnitude of risks associated with the site.

The technical approaches used for the public health and ecological PREs are
described below in Subsections 2.1.1 and 2.1.2, respectively.

2.1.1 Public Health PRE The public health PRE is conducted by comparing maximum
detected analyte concentrations in groundwater, surface water, sediment, surface
soil (soil collected 0-2 feet bls), and subsurface soil (soil collected 2 to 10
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feet bls), in addition to estimated indoor air concentrations of volatile organic
compounds (VOCs), with readily available screening values including the following:

. risk-based concentrations (RBCs) published by USEPA Region III (USEPA,
1995a) (all media except surface water)

. Federal MCLs (USEPA, 1995b) (groundwater only)

. FDEP guidance concentrations (FDEP, 1994) (groundwater omnly)

. FDEP soil cleanup goals for military sites (FDEP, 1995) (soils only).
. surface water screening values (SWSVs) developed by ABB-ES (Appendix B)

Comparisons to RBCs and SWSVs are expressed through a risk ratio. For analytes
with maximum concentrations above the background concentration, risk-ratios are
calculated by dividing the maximum detected analyte concentration by the RBC or
SWSV. Separate risk ratios are calculated for carcinogenic and noncarcinogenic
effects. Summary risk ratios for carcinogenic and noncarcinogenic effects are
then calculated by summing the cancer risk ratios for all carcinogenic analytes,
and the noncancer risk ratios for noncarcinogenic analytes, respectively.

For groundwater, maximum detected groundwater concentrations are also compared
directly to MCLs and FDEP criteria. Any analytes with maximum concentrations that
exceed these values are identified. In addition, because the potential may exist
for VOCs in groundwater and subsurface soil to volatilize and accumulate in
structures located on the ground surface above, potential exposures to indoor air
were estimated using a VOC migration model (Farmer Model) (Appendix C). The
estimated indoor air concentrations were then compared with RBCs for ambient air.
Risk ratios are not-.calculated for the comparison to regulatory criteria.

USEPA Region III RBCs are based on toxicity constants and standard exposure
scenarios and correspond to fixed levels of risk. For noncarcinogenic chemicals,
the RBC is based on a hazard quotient (HQ) of 1. For carcinogenic chemicals the
RBC is based on a lifetime cancer risk of 1x107®. The standard exposure scenarios
(residential and industrial) for which RBCs have been developed include the
inhalation of ambient air and the ingestion of tapwater, fish tissue, and soil.
For groundwater at Area C, RBCs for tapwater are used for risk screening of
potential direct contact exposures. Indirect exposures to groundwater VOCs, which
may volatilize to aboveground structures, are evaluated with RBCs for ambient air.
For surface soils, subsurface soils, and sediments, RBCs for residential soil are
used. RBCs for tapwater exposures are calculated assuming that children (age 1-6
years) and adults ingest 1 liter or 2 liters per day (L/day) of groundwater that
has been used as drinking water, respectively, 350 days per year for a combined
total of 30 years. RBCs for ambient air use the same exposure parameters for
tapwater exposure, substituting inhalation rates of 12 cubic meters (m®) (child)
and 20 m® per day (adult) for water ingestion rates. RBCs for residential soil
exposures are calculated assuming that children (age 1-6 years) and adults ingest
200 or 100 milligrams per day of soil, respectively, 350 days per year for a
combined total of 30 years. Dermal and inhalation exposures are not considered
in the calculation of RBCs.

For noncarcinogenic analytes, a risk-ratio above 1 indicates that the maximum
detected analyte concentration exceeds the RBC and, therefore, exceeds a HQ of
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1. A noncancer summary risk ratio above 1 indicates that additive exposures to
the maximum detected concentrations of all noncarcinogenic analytes exceed a
hazard index (HI) of 1. An HI less than 1 indicates that noncarcinogenic toxic
effects are wunlikely. HIs greater than 1 indicate non-carcinogenic risk
associated with potential exposures may be of concern. As the HI increases, so
does the likelihood that adverse effects might be associated with exposure.
However, HI values greater than 1 should be interpreted with caution, since the
toxicities of all analytes are not necessarily additive. The acceptable risk
level for noncarcinogenic effects is generally an HI of 1 or less (USEPA, 1989),
although values greater than 1 may also be acceptable.

For carcinogenic analytes, a risk ratio above 1 indicates that the maximum
detected analyte concentration exceeds the RBC and, therefore, potential exposures
may be associated with excess lifetime cancer risk greater than 1x107®. A cancer
summary risk ratio above 1 indicates that additive exposures to the maximum
detected concentrations of all carcinogenic analytes may be associated with an
excess lifetime cancer risk (ELCR) greater than 1x107®. The USEPA guidelines,
established in the National 0il and Hazardous Substances Contingency Plan (NCP),
indicate that the allowable total lifetime cancer risk due to exposure to the
analytes at a site, by each complete exposure pathway, is within a range of 1 in
1 million (1x107%) to 1 in 10,000 (1x107%) (USEPA, 1990). These criteria are
generally based on exposure to a conservative estimate of the average concentra-
tions of analytes.

Because Lake Druid surface water is not used as a source of drinking water,
comparisons of surface water data with screening values developed for potential
drinking water exposures are not appropriate. Therefore, surface water screening
values based on potential swimming exposures were developed by ABB-ES to evaluate
surface water data. Health-based SWSVs were developed using risk assessment
methodology consistent with USEPA guidance. SWSVs were developed for a child (age
1-6) and adult resident that are assumed to be exposed to surface water through
incidental ingestion and dermal contact for 2.6 hours per day, 45 days per year,
for 30 years. Using the ratio method described below, SWSVs were calculated for
the surface water concentrations associated with 1x107® excess lifetime cancer
risk with an HI of 1. The risk assessment spreadsheets, including documentation
of exposure parameters and presentation of SWSV calculations, are provided in
Appendix B.

Surface water Risk _ Target Risk (1)

Surface water Concentration SWSV

where: Surface water risk is the ELCR or HI calculated in the risk spreadsheets
(Appendix B), and
Target Risk is ELCR = 1x107® or HI =1

For each analyte, the lower of the calculated screening concentrations for cancer
or noncancer risk was selected as the final SWSV.

2.1.2 Ecological PRE The ecological PRE is conducted by comparing the maximum
concentrations of analytes detected in surface water, sediment, and surface soil
(soil collected 0-2 feet bls) with readily available screening values. Since
ecological receptors are typically not exposed to subsurface soils (soils
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collected deeper than 2 feet), this medium is not evaluated in the ecological PRE.
Likewise, ecological receptors do not have direct contact exposures to groundwater
and, therefore, this medium is not evaluated.

The ecological PRE for surface water is conducted by comparing maximum detected
concentrations of analytes in surface water with surface water screening values
based on water quality criteria for the protection of aquatic organisms. The
ecological PRE for sediment is conducted by comparing maximum detected
concentrations of analytes in sediment with sediment screening values based on
sediment quality criteria for the protection of aquatic organisms. The ecological
PRE for surface soil is conducted by comparing the maximum detected concentrations
of analytes in surface soil with surface soil screening wvalues developed to
protect terrestrial vertebrate receptors, plants, and invertebrates. For all
media, analytes that are detected at maximum concentrations above the background
concentrations and above the screening values are identified.

Surface water screening values include the following:
. Federal Ambient Water Quality Criteria (USEPA, 1986),

. USEPA Region IV Chronic Freshwater Quality Screening Values (USEPA,
1994b), and

. Florida Class III Fresh Water Standards (Florida Administrative Code,
Chapter 62-302, 1995).

Sediment screening values include the following:

. Sediment Quality Criteria (SQC) for the protection of Benthic Organisms
(USEPA, 1988)

. USEPA Region IV Sediment Screening Values for Hazardous Waste Sites
(USEPA, 1994c)

. Florida Sediment Quality Guidelines (SQG) (MacDonald, 1994)

. Ontario Ministry of Environment SQG; lowest effect levels (Persaud et
al., 1992).

The lesser of the surface water and sediment screening values provided by each
of these sources are used as the aquatic screening values to evaluate surface
water and sediment data at Area C.

USEPA Region IV does not specify a methodology for assessing surface soil
exposures to ecological receptors (USEPA, 1994a), and no State or Federal
standards or guidelines exist for surface soil exposure. Therefore, this exposure
pathway is evaluated through comparison of maximum analyte concentrations in
surface soil with Protective Contaminant Levels (PCLs) for terrestrial vertebrate
receptors (calculated by ABB-ES), phytotoxicity benchmark values for plants (Hill
and Suter, 1994; Hulzebos et al., 1993), and invertebrate toxicity benchmark
values for terrestrial invertebrates (Neuhauser, 1985; and others). This method
of evaluation has been reviewed by the U.S. Army, Massachusetts Department of
Environmental Protection, regulators in USEPA Regions I and IV, and the FDEP.
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The PCL value is calculated using a food-web model, which assumes that terrestrial
vertebrate receptors could be exposed to analytes in surface soil through
incidental surface soil ingestion and food-chain uptake (e.g., ingestion of plants
and invertebrates exposed to the soil). PCLs are calculated for receptors that
could potentially occur at Area C, including the short-tailed shrew, the white-
footed mouse, and the American Robin. The lowest PCL value for these three
receptors is selected as the screening value to evaluate surface soil data. This
value is expected to be protective of the population of terrestrial vertebrate
receptors that could potentially be exposed to the surface soil at Area C.

2.2 PRELIMINARY RISK EVALUATION RESULTS. The results of the human health PRE
are presented in Appendix A, Tables A-1 through A-5, and discussed in Subsection
2.2.1. The results of the ecological PRE are presented in Appendix A, Tables A-5
through A-8, and discussed in Subsection 2.2.2.

2.2.1 Human Health Preliminary Risk Evaluation This PRE identifies potential
risks that may be associated with current and potential future exposures to
groundwater associated with Area C, surface soil, and subsurface soil collected
at Area C, and surface water and sediment collected at Lake Druid. Sample
locations for these media are presented on Figure 1-1.

Although not part of Area C, a small area of Lake Druid adjacent to Area C was
sampled (Figure 1-1). Data collected during the site investigation suggest that
groundwater associated with Area C may be discharging to Lake Druid, located
approximately 300 feet downgradient of the site. Analytical data for surface
water and sediment samples collected in the vicinity of the potential groundwater
discharge area substantiate site-screening results. Therefore, surface water and
sediment samples collected in this portion of Lake Druid are included in the PRE.
Under current land use, there are no direct contact exposures to surface soil and
subsurface soil, since samples were collected from beneath a paved area and there
are no excavation activities presently occurring which could result in potential
exposures. Groundwater associated with Area C is not used as a source of
residential or industrial water and, therefore, there are no direct contact
exposures. However, because the depth to groundwater is relatively shallow (i.e.,
approximately 6 feet), there may be potential for volatile contaminants in the
groundwater to volatilize into aboveground structures; exposures to contaminated
air could potentially occur. As discussed above, surface water is not used as
a source of drinking water. Swimming is unlikely in the area of Lake Druid that
was sampled because the area abuts U.S. Navy property, is not readily accessible
to residents living on the lake, and does not present an attractive place for
swimming (e.g., the area appeared "stagnant" and filled with aquatic vegetation).
However, to provide a conservative evaluation of risks associated with potential
exposures to surface water and sediment, swimming exposures were evaluated.

Under future land use, it is assumed that groundwater associated with this site
could be used as a source of residential drinking water; exposures could occur
through ingestion, dermal contact, and inhalation of volatiles. If the pavement
was removed, surface soils could be made accessible for direct contact exposures
(i.e., incidental ingestion, dermal contact, and inhalation of dust and vapors) .
If construction activities were to take place, subsurface soils could be re-
located to the surface; direct contact exposures could occur through incidental
ingestion, dermal uptake, and inhalation of vapors and dust.
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Groundwater. Appendix A, Table A-1 presents the results of the human health PRE
for groundwater. The summary cancer risk ratio is 1,300. This indicates that
additive potential exposures to the maximum detected concentrations of carcinogen-
ic analytes in groundwater might be associated with an excess lifetime cancer risk
as high as 1x10™3 (1 in 1,000). The analytes contributing the largest percentage
to the cancer risk ratio include tetrachloroethylene and arsenic. Risk ratios
for these analytes are 620 and 610, respectively, which correspond to estimated
cancer risks of 6x107* for each analyte. The maximum detected concentrations of
trichloroethene and beryllium also exceed RBCs by factors of more than 10,
corresponding to estimated cancer risks between 1x10™° and 1x107*.  Maximum
detected concentrations of tetrachloroethylene, trichloroethene, and bis(2-
ethylhexyl)phthalate also exceed Federal MCLs and FDEP guidance concentrations.

The summary noncancer risk ratio for groundwater is 5.6 (Appendix A, Table A-1).
The individual risk ratios contributed by arsenic (2.5) and antimony (1.2) account
for approximately one-half of the summary noncancer risk ratio. The maximum
detected concentration of antimony exceeds the MCL and the FDEP guidance
" concentration. The maximum detected concentrations of aluminum and iron exceed
secondary MCLs, which are promulgated for aesthetic or economic reasons (not
health-based), and FDEP guidance concentrations. The maximum detected
concentration of sodium exceeds the Federal health advisory and the FDEP guidance
concentration.

The PRE for potential exposures to estimated indoor air VOC concentrations is
presented in Appendix C. Of the three VOCs detected in well OLD-13-0lA (which
is the well adjacent to the abutting residential property), estimated indoor air
concentrations of two VOCs (tetrachloroethylene and trichloroethene) exceed RBCs

for ambient air. The summary cancer risk ratio is 66, with ratios for
tetrachloroethylene and trichloroethene of 58 and 8.3, respectively. These ratios
correspond to estimated cancer risks of 6x107° and 8x107%, respectively. The

summary noncancer risk ratio is less than 1.

Surface Water. Appendix A, Table A-2 presents the public health PRE for surface
water. The summary cancer risk ratio is 28. This indicates that additive
potential exposures to the maximum detected concentrations of carcinogenic
analytes in surface water might be associated with an excess lifetime cancer risk
as high as 3x107° (3 in 10,000). The analyte contributing the largest percentage
to the cancer risk ratio is vinyl chloride. The risk ratio for this analyte is
19, which corresponds to estimated cancer risks of 2x1073.

The summary noncancer risk ratio for surface water is 0.3 (Appendix A, Table A-2).
The majority of this risk is contributed by cis-1,2-dichloroethene, which was
detected at a maximum concentration of 1,100 ug/f.

Sediment. Appendix A, Table A-3 presents the public health PRE for sediment.
The summary cancer risk ratio is 0.31. This indicates that additive potential
exposures to the maximum detected concentrations of carcinogenic analytes in
sediment might be associated with an excess lifetime cancer risk as high as 3x1077.
The analyte contributing the largest percentage to the cancer risk ratio is vinyl
chloride, with a cancer risk ratio of 0.2 (corresponding to an estimated cancer
risk of 2x1077).
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The summary noncancer risk ratio for sediment is 0.03 (Appendix A, Table A-3).
The majority of this risk is contributed by cis-1,2-dichloroethene, which was
detected at a maximum concentration of 23,000 mg/kg.

Surface Soil. Appendix A, Table A-4 presents the public health PRE for surface
soil. The summary cancer risk ratio is 1.4. This indicates that additive
potential exposures to the maximum detected concentrations of carcinogenic
analytes in surface soil may be associated with excess lifetime cancer risk as
high as 1x107®. No analytes are associated with individual cancer risk ratios
above 1. Only arsenic was detected at a maximum concentration above the Florida
Soil Cleanup Goals (SCGs). However, the maximum detected concentration is below
the background concentration.

The summary noncancer risk ratio for surface soil is 0.38 (Appendix A, Table A-2).
The maximum detected concentration of arsenic exceeds the SCG, but is below the
background concentration.

Subsurface Soil. Appendix A, Table A-5 presents the results of the human health
PRE for subsurface soil. The summary cancer risk ratio is 11. This indicates
that additive potential exposures to the maximum detected concentrations of
carcinogenic analytes in subsurface soil may be associated with excess lifetime
cancer risk as high as 1x107°. The analytes contributing the largest percentage
to the cancer risk ratio include arsenic, beryllium, and Aroclor-1260. Risk
ratios for these analytes are 6, 3.3, and 1.3, respectively, which correspond to
estimated cancer risks between 1x107® and 1x107> for each analyte. The maximum
detected concentration of tetrachloroethylene exceeds the leaching SCG.

The summary noncancer risk ratio for subsurface soil is 2.3 (Appendix A, Table
A-3). The individual risk ratio contributed by total petroleum hydrocarbons (TPH)
(1.6) accounts for-the majority of the summary mnoncancer risk ratio. The
screening value for TPH is not an RBC, but rather a risk-based screening value
developed by ABB-ES for potential exposures to gasoline in soil. Since volatile
compounds typically associated with gasoline, which are more toxic than heavier
petroleum compounds, were not detected in the subsurface soil at this site, this
screening value is conservative for this site.

There are several sources of uncertainty associated with the human health PRE that
should be kept in mind when interpreting the results: - Among those that may
influence the results most substantially are described below.

. No evaluation of potential groundwater direct-contact inhalation
exposures: Tapwater RBCs account for ingestion intakes only, and deo not
address additional exposures that may occur to VOCs through inhalation
and dermal contact during bathing or dishwashing activities. Although
ingestion exposures often represent a greater percentage of the total
exposure, not evaluating potential inhalation exposures from groundwater
results in underestimation of potential risk for volatile compounds.

. Estimated indoor-air concentrations: Indoor-air concentrations were
estimated to provide a preliminary evaluation of the potential exposures
that might occur if VOCs in groundwater and subsurface soil migrated as
vapor and accumulated in overlying structures, specifically the
residences adjacent to Area C. For this reason, groundwater VOC
concentrations detected in well OLD-13-0l1A were used to estimate

NTC-OU4 Wkp
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collected in the vicinity of a potential discharge area substantiate site-
screening results (Figure 1-1). Therefore, although the portion of Lake Druid
adjacent to Area C is not considered part of Area C, it is included in this PRE
to determine if contamination potentially associated with Area C poses a risk to
aquatic receptors.

Surface soils were collected from an area that is presently covered by pavement.
Therefore, terrestrial vertebrate, plant, and invertebrate receptors are not
currently exposed to surface soils at Area C. The surface soil risk evaluation
provides an estimate of potential risks that may be present if the pavement in
this area was to be removed in the future, allowing for direct contact with the
soils.

Surface Water. Appendix A, Table A-6 presents the results of the ecological PRE
for surface water. Of the six chlorinated VOCs detected in surface water, only
the maximum detected concentration of trichloroethene exceeds the surface water
screening value. Maximum concentrations of four other VOCs do not exceed
screening values, and a screening value is not available for vinyl chloride.

Sediment. Appendix A, Table A-7 presents the results of the ecological PRE for
sediment. No screening values are available for any of the six chlorinated VOCs
detected in sediment. Therefore, data reported for sediment cannot be directly
evaluated. A method of indirectly evaluating potential sediment impacts 1is
discussed below.

The presumed source of the VOCs in surface water and sediment is groundwater,
which discharges through the sediments and into the surface water of the lake.
As groundwater discharges, some amount of each contaminant may sorb to sediment
particulates, while the rest remains free in the pores between sediment
particulates (i.e.,-the sediment porewater). The fraction of contaminant within
the sediment porewater is generally considered to be more biocavailable than the
fraction that is sorbed to sediments (USEPA, 1988). 1If it is assumed that all
of the contaminants in groundwater are contained within the porewater (i.e., that
none are sorbed to the sediment particulates), then groundwater concentrations
may be representative of sediment porewater concentrations. Comparing these
estimated sediment porewater concentrations to screening criteria provides an
estimate of potential risks to aquatic organisms in sediments at the point of
groundwater discharge. SRR

A comparison of maximum groundwater concentrations (presented previously in
Appendix A, Table A-1) with surface water screening values (presented in Appendix
A, Table A-6) indicates that of the three VOCs detected in both groundwater and
sediment (cis-1,2-dichloroethene, tetrachloroethylene, and trichloroethene), only
the maximum detected groundwater concentration of tetrachloroethylene (680 ug/L)
exceeds the surface water screening value (84 ug/L). However, this evaluation
does not consider potential exposures to porewater concentrations of 1,1-
dichloroethene, trans-1,2-dichloroethene, and vinyl chloride. These VOCs, which
may result from chlorinated ethene degradation, were detected in sediment but not
in groundwater and, therefore, the potential porewater concentrations are unknown.

Surface Soil. Appendix A, Table A-8 presents the results of the ecological PRE
for surface soil. No organic analytes were detected at maximum concentrations

above terrestrial PCL, plant, or invertebrate screening values. No inorganic
analytes were detected at maximum concentrations above PCL values. Plant
NTC-0U4.Wkp
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It is unlikely that the populations of aquatic receptors occurring in
Lake Druid would be adversely impacted by potential exposures to VOCs
in surface water and sediment in the area of suspected discharge.
However, potential risks associated with sediment exposures could only
be qualitatively evaluated, and this represents an uncertainty.

The human health and ecological PREs for surface water and sediment are
limited. Surface water and sediment sampling in Lake Druid was confined
to an area of suspected groundwater discharge, and samples were analyzed
for chlorinated VOCs only. Risks were evaluated for the data available
and, therefore, are representative of potential exposures to a limited
number of analytes in a defined area of the lake. The potential presence
of contamination in other areas of Lake Druid has not been well
characterized. Although supplemental samples collected at locations
approximately 50 feet further into the lake from the original sampling
points contained substantially lower concentrations of chlorinated VOCs
(i.e., 1less than 50 parts per billion), the characteristics of
groundwater discharge into Lake Druid have not been fully established.
Risks associated with other areas of potential groundwater discharge and
other chemicals have not been evaluated.

There are nmo human or ecological receptor direct contact exposures to

groundwater and subsurface soil at Area C under current land-use
conditions.
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TABLE A-1
Human Health Preliminary Risk Evaluation of Groundwater 1

Area "C*
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk Federal Maxim um FDEP Maximum
ANALYTE of Detected Concentration * Exceeds Region I} Ratio * MmcL® Exceeds Guidance Exceeds
Detection * | Concentration Background? RBC * Federal MCL 7] Concentration ’ | Guid. Conc. 7
CARCINOGENIC EFFECTS
VOLATILES (ug/L)
Chloroform /18 0.2 ND YES 0.15 1.3 100 NO * 8 NO
Methylene chloride 1/ 18 2 ND YES 4.1 0.49 5 NO * 5 NO
Tetrachloroethylene 11/ 18 680 ND YES 1.1 618 5 YES * 3 YES
Trichloroethene 9/ 18 52 ND YES ‘ 1.6 33 5 YES ¢ 3 YES
SEMIVOLATILES (ug/L)
Bis(2 —Ethylhexyl) phthalate 3/ 18 33 ND YES 4.8 6.9 6 YES ¢ 6 YES
INORGANICS (ug/L)
Arsenic 8/ 18 27.6 5 YES 0.045 613 50 NO ¢ 50 NO
Beryllium 7/ 18 1.1 ND YES 0.018 68 4 NO M 4 NO
SUMMARY CANCER RISK RATIO: 1300
NON—CARCINOGENIC EFFECTS
VOLATILES (ug/L)
1.2 -Dichloroethene (cis) /] 18 38 ND YES 61 0.62 70 NO * 70 NO
Xylene (total) 1/ 18 0.08 ND YES 12,000 0.0000050 10,000 NO * 10000 NO
SEMIVOLATILES (ug/L)
Dimethylphthalate 1/ 18 1 ND YES 370,000 0.0000027 NA NA ¢ 70000 NO
Phenol 1/ 18 1 ND YES 22,000 0.000045 NA NA ° 10 NO
INORGANICS (ug/L)
Aluminum 15/ 18 17300 4067 YES 37,000 0.47 200 YES ° 200 YES
Antimony 4/ 18 17.68 4.1 YES 15 1.7 6 YES * 6 YES
Arsenic 8/ 18 27.6 5 YES 11 2.51 50 NO ’ 50 NO
Barium 18/ 18 145 314 YES 2,600 0.056 2,000 NO * 2000 NO
Cadmium 11718 3.2 5.6 NO 18 NE 5 NO * 5 NO
Caicium 18/ 18 125000 36830 YES 1,055,398 0.12 NA NA NA NA
Chromium 2/ 18 20.8 7.8 YES 180 0.12 100 NO ' 100 NO
Copper 1/ 18 47.9 5.4 YES 1,500 0.032 1,300 NO ° 1000 NO
Iron 18/ 18 2010 1227 YES 11,000 0.18 300 YES e 300 YES
Lead 1t/ 18 2.1 4 NO 15 NE 15 NO * 15 NO
Magnesium 18/ 18 5030 4560 YES 118,807 0.042 NA NA NA NA
Manganese 18/ 18 328 17 YES 180 0.18 50 NO ’ 50 NO
Mercury 3/ 18 0.14 0.12 YES 1" 0.013 2 NO ¢ 2 NO
Potassium 18/ 18 3730 5400 NO 297,016 NE NA NA NA NA
Selenium 3/ 18 5.5 9.7 NO 180 NE 50 NO * 50 NO
Silver 2/ 18 3.6 ND YES 180 0.020 100 NO ° 100 NO
Sodium 18/ 18 41600 18222 YES 396,022 0.11 20,000 YES * 180000 NO
Vanadium 12/ 18 16.9 20.6 NO 260 NE NA NA ¢ 49 NO
Zinc 10/ 18 24.4 4 YES 11,000 0.002 5,000 NO o 5000 NO
WATER QUALITY PARAMETERS (mg/L)
Total Suspended Solids 2/ 8 108 ND YES NA NA NA NA NA NA
SUMMARY NON-CANCER RISK RATIO: 5.6

HHGW. WK1




TABLE A-1
Human Health Preliminary Risk Evaluation of Groundwater !

Area °C*
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maxim um USEPA Risk Federal Maximum FDEP Maximum
ANALYTE of Detected Concentration ® Exceeds Region Hl Ratio * MCL® Exceeds Guidance Exceeds
Detection *| Concentration Background? RABC * Federal MCL 7] Concentration ’| Guid. Conc. ?

NOTES:

' Based on analytical data for the following sample identifiers: 12G00101 TO 12G00401, 13G00101 TO 13G00801 (duplicate at 13G00101), 14G00101 TO 14G00401, 1400G302 (duplicate at 14G00401)

' Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.

? The background screening value is twice the average of detected concentrations for inorganic analytes. For organic anaiytes, values are the mean of detected
concentrations, presented for comparison purposes only.

‘Values are from USEPA Region Il RBC table, October 20, 1995 (USEPA, 1985).
RBCs are for tap water and are based on a hazard quotient of 1 or an excess Ifetime cancer risk ol 1in 1 mitlion.

Arsenic is evaluated as a carcinogen and a non—carcinogen.
Value for chromium based on chromium VI.

Values for essential nutrients (caicium, magnesium, potassium, and sodium) are based on Recomended Daily Allowances (RDAs), and are derlved by ABB-ES.

RBC is not available for lead; value is the treatment technique action limit for lead in drinking water distribution systems identified in the
Drinking Water Standards and Health Advisories (USEPA, 1885).
Value for mercury based on inorganic mercury.
¢ The risk ratio is equal to the maximum detected analyte concentration divided by the USEPA Region Il RBC. Risk ratios are calculated for anlaytes -
with a maximum detected concentration greater than the background concentration.

A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10”

corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.

* Federal MCL published in Drinking Water Regulations and Health Advisories, May 1995 (USEPA, 1995).

Current MCLs listed for bromodichlorom ethane and chloroform.

for all rihalomethanes combined cannot exceed 80 ppm.
Value for aluminum is a secondary MCL and represents the upper limit of the range (50 — 200 ug/L).
Value for copper is the reatment technique action level; the secondary MCL is 1000 ug/L.
Valuefor iron is a secondary MCL.
Value for lead is the action level tiggering treatment techniques.

Value for manganese is a secondary MCL.

Value for silver is a secondary MCL and a lifetime heaith advisory.
Value for sodium is a health advisory guideline value.
Value for zinc is a lifetine health advisory; the secondary MCL is 5000 ug/L.
T Florida Department of Environmental Protection Groundwater Standards, June 1994.

* FDEP Primary Standard

* FDEP Guidance Concentration
NA = Not Available/Not Appiicable

ND = Not Detected
NE = Not Evaluated

HHGW WK1
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TABLE A-2 ‘
Human Health Preliminary Risk Evaluation of Surface Water 1

Area "C"
Naval Training Center
Orlando, Florida

NOTES:

' Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501.

2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.
3 The background screening value Is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected

concentrations, presented for comparison purposes only.

* Values have been calculated by ABB-ES in accordance with USEPA Region |V risk assessment guidance, and are based on child and adult resident ingestion

Frequency Maximum Background Maximum Risk
ANALYTE of Detected Concentration ? Exceeds sSwsv ¢ Ratio *
Detection 2 Concentration Background?
CARCINOGENIC EFFECTS
VOLATILES (ug/L)
1.1 —Dichloroethene 1/ 5 1.9 ND YES 1.3 1.5
Tetrachloroethylene 2/ 5 9.4 ND YES ' 4.7 2
Trichloroethene 3/ 5 370 ND YES 64.9 5.70
Vinyl chloride 2/ 8 15 ND YES 0.8 19
SUMMARY CANCER RISK BATIO: 28 |
NON-CARCINOGENIC EFFECTS
VOLATILES (ug/L)
1,2 - Dichloroethene (cis) 3/ 5 1100 ND YES 3667 0.30
1,2~ Dichloroethene (trans) 2/ 5 12 ND YES 37560 0.0032
SUMMARY NON-CANCER RISK RATIO: 0.30

and demal contact exposures to surface water during swimming. Screening values are based on a target cancer risk of 1x10-® or a target Hl of 1, and were calculated using
the following equality: [(Maximum surface water concentration) / (Total resident cancer risk (or child HI for non—-cancer risk)] = [(Screening value) / (Targetrisk)]

Screening values are presented in Table A-4,

% The risk ratio is equal to the maximum detected analyte concentration divided by the screening value. Risk ratios are calculated for anlaytes

with a maximum detected concentration greater than the background concentration.

A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x107% a summary non—cancer risk ratio of 1 roughly
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.

NA = Not Available/Not Applicable

ND = Not Detected

HHSW.WKi1




TABLE A-3
Human Health Preliminary Risk Evaluation of Sediment !

Area "C"
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk
ANALYTE of Detected Concentration ? Exceeds Region N Ratio °
Detection 2 | Concentration Background? RBC *
CARCINOGENIC EFFECTS
VOLATILES (mg/Kg)
1,1 —Dichioroethene 2/ 5 0.021 ‘ ND YES ) 1.1 0.019
Tetrachloroethylene 3/ s 0.19 ND YES f 12 0.0158
Trichloroethene 4/ 5 4.2 ND YES L 58 0.07
Vinyl chloride 2/ § 0.069 ND YES ‘ 0.34 0.20
SUMMARY CANCER RISK RATIO: 0.31
NON-CARCINOGENIC EFFECTS
VOLATILES (mg/Kg)
1,2~ Dichloroethene (cis) 4/ 5 23 ND YES 780 0.029
1,2 ~ Dichloroethene {trans) 2/ 5 0.26 ND YES 1600 0.00016
SUMMARY NON--CANCER RISK RATIO: 0.030

NOTES:
! Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501.
2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.
? The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes,
values are the mean of detected concentrations, presented for comparison purposes only.
* Values are from USEPA Region lll RBC table, October 20, 1995 (USEPA, 1995).
RBCs are for residential soil and are based on a hazard quotient of 1 or an excess lifetime cancer risk of 1 in t million.
* The risk ratio is equal to the maximum detected analyte concentration divided by the USEPA Region |l RBC. Risk ratios are calculated for anlaytes
with a maximum detected concentration greater than the background concentration.
A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10°% a summary non—cancer risk ratio of 1 roughly
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.
NA = Not Available/Not Applicable
ND = Not Detected
NE = Not Evaluated
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TABLE A-4 ‘
Human Health Preliminary Risk Evaluation of Surface Soil L

Area *C*
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration ? Exceeds Region 11 Ratio % SCG* Exceeds
Detection 2 | Concentration Background? RBC * SCG ?
CARCINOGENIC EFFECTS
VOLATILE ORGANIC COMPOUNDS (mg/kg)
Tetrachloroethylene 3/ 10 0.011 ‘ND YES 12 0.00092] ’ 0.03 NO
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg) ‘
Benzo (a) anthracene 1/ 10 0.11 ND YES 0.88 0.13 1.4 NO
Benzo (b) fluoranthene 1/ 10 0.22 ND YES 0.88 0.25 1.4 NO
Benzo (k) fluoranthene 1/ 10 0.18 ND YES 8.8 0.020 14 NO
Chrysene 1/ 10 0.2 ND YES 88 - 0.0023 140 NO
Indeno (1,2,3—cd) pyrene t/ 10 0.14 ND YES 0.88 0.16 1.4 NO
PESTICIDES/PCBs (mg/kg)
4,4'-DDE 2/ 10 0.0058 ND YES 1.9 0.0031 3 NO
4.4'-DDT 3/ to 0.017 ND YES 1.9 0.0089 3.1 NO
Chlordane—alpha 1/ 10 0.0018 ND YES 0.49 0.0037 0.8 NO
Chlordane—gamma 1/ 10 0.0016 ND YES 0.49 0.0033 0.8 NO
INORGANICS (mg/kg) :
Arsenic - 4/ 10 0.84 1 NO 0.43 NE 0.7 YES
Beryilium 2/ 10 0.13 0.08 YES 0.15 0.87 0.2 NO
SUMMARY CANCER RISK RATIO: 1.4

NON-CARCINOGENIC EFFECTS

VOLATILE ORGANIC COMPOUNDS (mg/kg)
Acetone 2/ 10 0.042 ND YES 7.800 0.0000054 260 NO

SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzo (g.h,i) perylene 1/ 10 0.18 ND YES 2,300 0.000078 14 NO
Pyrene 1/ 10 0.23 ND YES 2,300 0.00010 2200 NO

INORGANICS (mg/kg)

Aluminum 10/ 10 2180 2088 YES 78,000 0.028 75000 NO
Arsenic 4/ 10 0.84 1 NO 23 NE 0.7 YES
Barium 10/ 10 5.8 8.7 NO 5,500 NE 5200 NO
Cadmium 1/ 10 1.7 0.98 YES 39 0.044 37 NO

Continued on next page.
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TABLE A-4

Human Health Preliminary Risk Evaluation of Surface Soil 1

Area *C"

Naval Training Center

Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration ? Exceeds Region It Ratio % SCG°* Exceeds
Detection * | Concentration Background? RBC * L SCG 7
Calclum 10/ 10 12400 25295 NO 1,000,000 NE NA NA
Chromium g9/ 10 16.4 4.6 YES 390 0.042 290 NO
Copper 3/ 10 30.2 4.1 YES 3,100 0.0097 NA NA
Iron 8/ 10 660 712 NO 460,468 NE NA NA
Lead 8/ 10 40.9 14.5 YES 400! 0.10 500 NO
Magnesium 10/ 10 175 328 NO 460,468° NE NA NA
Manganese 9/ 10 14.7 8.1 YES 390° 0.038 370 NO
Mercury 1/ 10 0.07 0.07 NO 23’ NE 23 NO
Nickel 3/ 10 9.2 4.4 YES 1,600 0.0058 1500 NO
Vanadium 6/ 10 2.5 3.1 NO 550 NE : 490 NO
Zinc 6/ 10 52.9 17.2 YES 23,000 0.0023 23000 NO
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Total Petroleum Hydrocarbons 8/ 10 40.2 ND YES 380 0.11 NA NA
SUMMARY NON-CANCER RISK RATIO: 0.38

NOTES: :
' Based on analytical data for the following sample identifiers: 12B00101 to 12B00401 (duplicate at 12B00401), 14B00101 to 14B00401, and 13B00501.
2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.
3 The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected
concentrations, presented for comparison purposes only.
4 Values are from USEPA Region lil RBC table, October 20, 1995 (USEPA, 1995). RBCs are for residential soil and are based on a hazard quotient of 1 or an excess
lifetime cancer risk of 1 in 1 million.
Value for benzo(g.h,i)perylene based on value for pyrene as a conservative surrogate.
Arsenic is evaluated as a carcinogen and a non—carcinogen.
Value for chromium based on hexavalent chromium.
RBC is not available for lead; value is from Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4—-12).
Value for mercury is based on inorganic mercury.
Value for nickel based on nickel soluble salts.
RBC is not available for TPH. Values are screening values for gasoline derived by ABB-ES.
S The risk ratio is equal to the maximum detected analyte concentration divided by the USEPA Region Ill RBC. Risk ratios are calculated for anlaytes
with a maximum detected concentration greater than the background concentration.
A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10°% a summary non- cancer risk ratio of 1 roughly
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.
° Florida Department of Environmental Protection Soil Cleanup Goals for Military Sites in Florida (FDEP, September 29, 1995). Values presented are for Residential.
Value for chromium based on chromium VI.
7 Value Is the leaching —based value. This analyte was detectsed in groundwater ata maximum concentration above the FDEP Guidance Concentration.
NA = Not Available/Not Applicable
ND = Not Detected
NE = Not Evaluated. The maximum detected concentration is less than background.
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TABLE A~-5
Human Health Preliminary Risk Evaluation of Subsurface Soil 1

Area "C*
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration ? Exceeds Region Ii Ratio SCG*® Exceeds
Detection 2| Concentration ) Background? RBC* SCG?
CARCINOGENIC EFFECTS
VOLATILE ORGANIC COMPOUNDS (mg/kg)
Tetrachloroethylene 4/ 17 0.031 ND YES 12 0.0026] 7 0.03 YES
Trichloroethene 1/17 0.002 ND YES 58 0.000034 0.01 NO
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzo (a) anthracene 2/ 17 0.11 ND YES 0.88 0.13 1.4 NO
Benzo (b) fluoranthene 2/ 17 0.17 ND YES 0.88 0.19 1.4 NO
Benzo (k) fluoranthene 1/ 17 0.13 ND YES 8.8 0.015 14 NO
Chrysene 3/ 17 0.16 ND YES 88 0.0018 140 NO
PESTICIDES/PCBs (mg/kg)
4,4'-DDD 3/ 17 0.0099 ND YES 2.7 0.0037 0.2 NO
4,4'-DDE 5/ 17 0.032 0.0392 NO 1.9 0.017 0.2 NO
4,4'-DDT 2/ 17 0.1 ND YES 1.9 0.053 0.5 NO
Aroclor—-1260 1/ 17 0.11 ND YES 0.083 1.3 44 NO
BHC - alpha 1/ 17 0.0061 ND YES 0.1 0.061 0.2 NO
Chilordane —alpha 1/ 17 0.0046 ND YES 0.49 0.0094 2.1 NO
Chlordane ~gamma 1/ 17 0.0044 ND YES 0.49 0.0090 2.1 NO
INORGANICS (mg/kg)
Arsenic 11/ 17 2.6 1.1 YES 0.43 6.0 NA NA
Beryllium 6/ 17 0.49 ND YES 0.15 3.3 NA NA
SUMMARY CANCER RISK RATIO: 11
NON-CARCINOGENIC EFFECTS
VOLATILE ORGANIC COMPOUNDS (mg/kg)
1,2- Dichloroethene (total) 1/ 17 0.006 ND YES 700 0.0000086 0.2 NO
2-Butanone 1/ 17 0.004 ND YES 47,000 0.000000085 8.7 NO
Acetone 9/ 17 0.13 ND YES 7,800 0.000017 1.4 NO
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzo (g.h.i) perylene 2/ 17 0.12 ND YES 2,300 0.000052 320 NO
Fluoranthene 3/ 17 0.26 ND YES 3,100 0.000084 280 NO
Pyrene 3/ 17 0.2 ND YES 2,300 0.000087 290 NO

Continued on next page
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Human Health Preliminary Risk Evaluation of Subsurface Soi

TABLE A-5

Area "C"

Naval Training Center
Orlando, Florida

||

NOTES:

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration ? Exceeds Region il Ratio 3 SCG*® Exceeds
Detection | Concentration Background? RBC * s8CG?

INORGANICS (mg/kg) .

Aluminum 17 1 17 2090 2119 NO 78,000 NE NA NA
Arsenic 11/ 17 2.6 1.1 YES 23 0.11 NA NA
Barium 14/ 17 19.9 3.6 YES 5,500 0.0036 NA NA
Cadmium 1/ 17 0.72 ND YES 39, 0.018 NA NA
Calcium 171 17 46700 115 YES 1,000,000 0.047 NA NA
Chromium 17 /] 17 33 3.7 YES 390 0.085 NA NA
Cobalt 2/ 17 1 1.6 NO 4,700 . NE NA NA
Copper 8/ 17 48.4 ND YES 3,100 0.016 NA NA
Iron 17/ 17 7260 264 YES 23,000 0.32 NA NA
Lead 17 ] 17 14.5 3.9 YES 400 0.036 NA NA
Magnesium 16 /| 17 949 328 YES 400,468 0.0024 NA NA
Manganese 15/ 17 23.9 2.1 YES 390 0.061 NA NA
Mercury 5/ 17 0.06 ND YES 23 0.0026 NA NA
Nickel 3/ 17 4 ND YES 1,600 0.0025 NA NA
Potassium 2/ 17 1660 185 YES 1,000,000 0.0017 NA NA
Sodium 5/ 17 163 ND YES 1,000,000 0.00016 NA NA
Thallium 1/ 17 0.15 ND YES 6.3 0.024 NA NA
Vanadium 13/ 17 8.1 34 YES 550 0.015 NA NA
Zinc 10/ 17 56.7 5.6 YES 23,000 0.0025 NA NA
TOTAL PETROLEUM HYDROCARBONS (mg/kg)

Total Petroleum Hydrocarbons 12 /| 17 594 ND YES 380 1.6 NA NA

SUMMARY NON-CANCER RISK RATIO: 2.3

! Based on analytical data from the following sampling locations: 12B00102 to 12800402, 13800101, 13B00401, 13B00901 to 13B01301, 14B00102 to 14B00402

(duplicate at 14B00102).

2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the tota!l number of samples.
3 The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected

concentrations, presented for comparison purposes only.
* Values are from USEPA Region 1ll RBC table, October 20, 1995 (USEPA, 1995). RBCs are for residential soil and are based on a hazard quotient of 1 or an excess

lifetime cancer risk of 1 in 1 million.

Value for pyrene used as a conservative surrogate for acenaphthylene, benzo(g,h,i)perylene, and phenanthrene.
Value for alpha- and gamma-—chlordane based on value for chlordane.
Arsenic Is evaluated as a carcinogen and as a non~carcinogen.
Value for chromium based on hexavalent chromium,

RBC Is not avallable for lead; value is from Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER Directive 9355.4-12),
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APPENDIX B

SURFACE WATER SCREENING VALUE CALCULATIONS



TABLE B~ 1, continued [ORLCRSWS | 16~Jan—96]
INGESTION OF AND DIRBCT CONTACT WITH SURFACE WATER —~ LAKE DRUID
CHILD RESIDENT - SWIMMING

NAVAL TRAINING CENTHR
ORLANDO, FLORIDA
CARCINOGENIC EFPECTS
: . . i WATER - UNTTS | INTAKE ORAL - CANCER T e INTARB Y DERMAL | - CANCER “ TOTAL
COMPOUND .- 7. | CONCENTRATION | - : INGESTION LGSR 5 ©RISK: PCRyvENT 2} | 7 DERMAL 4 osp )i | risk | o eanemr
: AR AN TE S EAR N WA | )| : (ma/kg—day) (mafks~hy) " =1 | INGESTION  (emevent) . ] (mafkadey) Cimalkedin) ™ =1 DERMAL L RISK
1,1-Dichloroethene 1.9| ug/liter 32E-07 6.0E-01 19E-07 522E-02 S4E-07 60E-01| 32E-07 5.1E-07
Tetrachloroethene 9.4 ug/liter 1.6E-06 52E-02 82E-08 2.03E-01 1.0E-05 52E-02| S54E-07 6.2BE-07
Trichlorocthene 370 ug/liter 6.2E-05 1.1E-02 6.8E-07 5.90E-02 12E-04 1.1IE-02| 1.3E-06 2.0E-06
Vinyl chloride 15| ug/liter 2.5E-06 . 1.9E+00 4.8E-06 220E-02 1.8E-06 1.9E+00| 34E-06 8.2E-06
SUMMARY CANCER RISK B 6B~06{ - e S 5 6E—~06 1E-05

1] &posun poml concentratiors br cnldmpﬁc PAH oompomds hnve been adjusted by application of USEPA Region IV Taxicity Equivalence Factors (Rbnul'y 10, 1992)
[2] This chemical- specific value has been calculated in a separate spreadsheet.

[3] Calculated from Oral CSFs.

ND = Nodata available

ABB Environmental Services, Inc. Rev. 7/91



TABLE B—1

INGESTION OF AND DIRBCT CONTACT WITH SURFACB WATER — LAKE DRUID
CHILD RESIDENT — SWIMMING )
NAVAL TRAINING CENTER

ORLANDO, FLORIDA

{ORLCRSWS | 16-Jan-96]

BQUATIONS

T STMBOL. L VALK - - T SOUReR
cw chemical specific ug/liter
IR 0.13 liters/day USEPA, 198%
SA age—specific cm? USEPA, 198%
EV 1| events/day | Assumption
BODY WEIGHT BW 15 kg USEPA, 198%
AGB-SPECIFIC BODY WEIGHT BW, age—specific kg USEPA, 198%
DOSB ABSORBID PER EVENT DAt hemical specific| mg/em?—evert | Calculated °
BXPOSURE TIMB ET 2.6) hours/day USEPA, 198%
BXPOSURB FREQUBNCY EF 45 days/year USEPA, 1991a
BXPOSURB DURATION ED 1 years Assunption
AGB-SPBCIFIC EXPSOURE DURATION ED; age—specific ycars USEPA, 198%
AGB—-WEIGHTED SURFACB AREA [1] SA L adi 3066| cm’-yrkg |Calculated per USEPA, 1992
DIFFUSION DEPTH PER BVENT PCevent hemical specific fevent Calculated per USEPA, 1992
AVERAGING TIMB
CANCER AT 10 years USEPA, 191b
NONCANCER : AT 1 years Assurmption
CONVERSION FACTOR CF1 0001 mg/ug

CONVERSION FACTOR CF2 0001l _liter/em®
[1)} Age weighted, body weight normalized surface area

PC,. o calculated per Dermat Exposure Assessment Appendix of this document.

Ingestion Rate = 0.13 /day = 50 mlhourx 2.6 hours/day x 0.001 Vml

Surface Area assunes lower legs, hands, feet are exposed.

USEPA, 198%. Pxposure Factors Handbook; BPA/60(0/8—89/043; May 1989.

USEPA, 198%. Risk Assessmert Guidance for Superfund, Volume I, Part A, EPA/540/1 - 89/002, Decemnber 1989.
USEPA, 1991a. Supplemenal USEPA Region IV Guidance, March 21, 1991,

USEPA, 1991b. Human Health Evaluation Manual, Supplemental Guidance: *Standard Default Exposure Parameters®
USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/60/8-91/011B. See Table B—3.

CANCER RISK = INTAKE (mg/kg —dny) x CANCER SLOPE PACTOR (mg/kg—day)~ -1
HAZARD QUOTIENT = INTAKE (mg/kg-day) / REFERENCE DOSE (mg/kg—day)

INTAKB-INGBﬂ'lON = CWxIR x EP x ED x CF1

BW x AT x 365 deya/yr

INTAKE-DERMAL = DA yeat SBVIEF x SA 04

AT x 363 dayalyr

Where:
SApmpdi = Sum (SA; s ED; / BW;)
DA yent = PGyent xCW 1 CF1 1 CP2

For nos —ardinogenic effecte AT = ED

ABB Environmental Services, Inc.

Rev. 791




TABLE A-5
Human Health Preliminary Risk Evaluation of Subsurface Sail 1

Area *C"
Naval Training Center
Orlando, Florida

Frequency Maximum Background Maximum USEPA Risk FDEP Maximum
ANALYTE of Detected Concentration 3 Exceeds Region 1lI Ratio SCG*® Exceeds
Detection 2| Concentration Background? RBC * SCG?

Value for mercury based on inorganic mercury.
Value for nickel based on nickel solubie salts. .
RBC is not available for TPH. Values are screening values for gasoline and diesel ol derived by ABB —ES; derivation will be documented in methodolgy text of SSI| Rep:
Value for thallium is based on thallium chloride. ‘
5 The risk ratio is equal to the maximum detected analyte concentration divided by the USEPA Region il RBC. Risk ratios are calculated for anlaytes
with a maximum detected concentration greater than the background concentration. )
A summary cancer risk ratio of 1 roughly corresponds to excess lifetime cancer risk of 1x10-% a summary non—cancer risk ratio of 1 roughly
corresponds to a hazard index of 1. These ratios tend to overestimate risks, since they are based on maximum detected concentrations.
* Florida Department of Environmentat Protection Soil Cleanup Goals for Florida (FDEP, September 29, 1995). Values presented are for leaching scenario.
Value for chromium based on chromium VI.
? Value is the leaching —based value. This analyte was detected in groundwater at a maximum concentration above the FDEP Guidance Concentration.
NA = Not available/Not applicable
ND = Not Detected
NE = Not Evaluated
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TABLE A-6

Ecological Preliminary Risk Evaluation of Surface Water !

Naval Training Center

Area "C"

Orlando, Florida

Frequency Maximum Background Maximum Surface Water Maximum
ANALYTE of Detected Concentration ? Exceeds Screening Exceeds
Detection ? | Concentration Background? Value * Screening Value ?
VOLATILES (ug/L)
1,1 -Dichlorosthene 1/ 5 1.9 ND YES 3.2 NO
1,2 - Dichloroethene (cis) 3/ 5 1100 ND YES 1350 NO
1,.2-Dichloroethene (trans) 2/ 5 12 ND YES 1350 NO
Tetrachloroethylene 2/ 5 9.4 ND YES 84 ! NO
Trichloroethene 3/ 5 370 ND YES 80.7 YES
Vinyi chloride 2/ 5 15 ND YES NA NA
NOTES:

! Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501.

2 Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.

! The background screening value Is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are
the mean detected concentrations, presented for comparison purposes only.

* The surface water screening value is the lesser of the USEPA chronic AWQC, USEPA Region IV chronic water quality standard,
or FDEP Class Ili Fresh Water Standard.

NA = Not Available/Not Applicable

ND = Not Detected

ECOSW.WK.
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TABLE A-7

Ecological Preliminary Risk Evaluation of Sediment 1

Naval Training Center

Area *C*

Orlando, Florida

Frequency Maximum Background Maximum Sediment Maximum
ANALYTE of Detected Concentration * Exceeds Screening Exceeds
Detection 2 | Concentration Background? Value * Screening Value ?
VOLATILES (mg/Kg) .
1,1 - Dichloroethene 2/ 5§ 0.021 ND YES NA NA
1,2-Dichloroethene (cis) 4/ 5 23 ND YES NA NA
1,2 -Dichloroethene (trans) 2/ & 0.26 ND YES NA NA
Tetrachloroethylene 3/ § 0.19 ND YES NA ! NA
Trichloroethene 4/ 5 4.2 ND YES NA NA
Vinyl chloride 2/ 5 0.069 ND YES NA NA
NOTES:

' Based on analytical data from the following sampling locations: 13W/D00101 to 13W/D00501.

2 Frequency of Detection Is equal to the number of samples in which the analyte is detected in relation to the total number of samples.

3 The background screening value is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are
the mean detected concentrations, presented for comparison purposes only.

* Sediment scresning values for chlorinated VOCs are not available; see discussion in text.

NA = Not Available/Not Applicable

ND = Not Detected
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TABLE A-8 .
Ecological Preliminary Risk Evaluation of Surface Soil ! ‘

Area “C"

Naval Training Center

Orlando, Florida

Frequency Maximum Bfackground Maximum | Verrestrial | Maximum thtotoxicity Maximum Invertebrate Maximum
- ANALYTE of Detected Concentration *| Exceeds pPCL* Exceeds Screening Exceeds Screening Exceeds

Detection | Concentration Background? PCL? Value * Screening Value? Value * Screening Value?
VOLATILE ORGANIC COMPOUNDS (mg/kg)
Acetone 2/ 10 0.042 ND YES 19500 NO 200 NO NA NA
Tetrachloroethylene 3/ 10 0.011 ND YES 3910 NO 1000 NO 150 NO
SEMIVOLATILE ORGANIC COMPOUNDS (mg/kg)
Benzo (a) anthracene 1/ 10 0.1 ND YES . 214 NO 25 NO 34 NO
Benzo (b) flucranthene 1/10 0.22 ND YES 214 NO ' 25 NO 34 NO
Benzo (g.h,i) perylene 1/ 10 0.18 ND YES 214 NO 25 NO 34 NO
Benzo (k) fluoranthene 1/ 10 0.18 ND YES 214 NO 25 NO 34 NO
Chrysene 1/ 10 0.2 ND YES 214 NO 25 NO 34 NO
indeno (1,2,3—-cd) pyrene 1/ 10 0.14 ND YES 214 NO 25 NO 34 NO
Pyrene 1/ 10 0.23 ND YES 214 NO 25 NO 34 NO
PESTICIDES/PCBs (mg/kg)
4,4 -DDE 2/10 0.0058 ND YES 0.284 NO 12.5 NO 12 NO
4,4 -DDT 3/ 10 0.017 ND YES 0.722 NO 12.5 NO 12 NO
Chlordane—apha 1/ 10 0.0018 ND YES 1.8 NO 12.56 NO 1 NO
Chlordane-gamma 1/ 10 0.0016 ND YES 18 NO 12.5 NO 1 NO
INORGANICS (mg/kg)
Aluminum 10/ 10 2180 2088 YES 7540 NO ! 2088 YES NA NA
Arsenic 4/10 0.84 1 NO 107 NE 10 NE 100 NE
Barium 10/ 10 58 87 NO 6390 NE 500 NE NA NA
Beryllium 2/ 10 0.13 0.09 YES 216 NO 10 NO NA NA
Cadmium 1/ 10 1.7 0.98 YES 1.82 NO 3 NO 50 NO
Calcium 10/ 10 12400 25295 NO NA NA NA NA NA NA
Chromium 9/ 10 16.4 46 YES 15300 NO ' 46 YES 50 ‘NO
Copper 3/ 10 30.2 4.1 YES 662 NO 100 NO 30 YES
Iron 8/ 10 660 712 NO NA NA NA NA NA NA
Lead 8/ 10 409 14.5 YES 221 NO 50 NO 1,190 NO
Magnesium 10/ 10 175 328 NO NA NA NA NA NA NA
Manganese 9/ 10 147 8.1 YES 6650 NO 500 NO NA NA
Mercury . 1/ 10 0.07 0.07 NO 10.4 NE 03 NE 36 NE
Nickel 3/ 10 9.2 44 YES 414 NO 30 NO 400 NO
Vanadium 6/ 10 25 3.1 NO 195 NE 341 NE NA NA
Zinc 6/ 10 52.9 17.2 YES 251 NO 50 YES 130 NO
TOTAL PETROLEUM HYDROCARBONS (mg/kg)
Total Petroleum Hydrocarbons 8/10 40.2 ND YES NA NA NA NA NA NA

ECOSS.WKi1




TABLE A-8
Ecological Preliminary Risk Evaluation ot Surface Soil 1

Area “C*

Naval Training Center

Orlando, Florida

Freq uency Maximum Eackground Maximum | Terrestrial | Maximum FiLlytotoxicity Maximum Invertebrate Maximum
ANALYTE of Detected Concentration *| Exceeds PCL* Exceeds Screening Exceeds Screening Exceeds
Detection 2| Concentration Background? PCL? Value * Screening Value? Value * Screening Value?

NOTES:

! Based on analytical data for the following sample identifiers: 12B00101 to 12B00401 (d uplicate at 12B00401), 14800101 to 14B00401, and 13B00501.
? Frequency of Detection is equal to the number of samples in which the analyte is detected in relation to the total number of samples.
* The background screening value Is twice the average of detected concentrations for inorganic analytes. For organic analytes, values are the mean of detected

concentrations, presented for comparison purposes only. !

4 Sereening values are Protective Contaminant Levels (PCLs). The value presented represents the lowest PCL for the short—tailed shrew, a

% Phytotoxicity Screening Value from Suter (1994) and Hulzebos et al. (1993)

! Invertebrate Screening Value from Neuhauser (1985), and others.

? Literature—based value is less than background value, therefore, background value is used as benchmark value.
NA = Not Available/Not Applicable

ND = Not Detected

NE = Not Evaluated. The maximum detected concentration is below the background concentration.

ECOSS.WK1
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The summary noncancer risk ratio for sediment is 0.03 (Appendix A, Table A-3).
The majority of this risk is contributed by cis-1,2-dichloroethene, which was
detected at a maximum concentration of 23,000 mg/kg.

Surface Soil. Appendix A, Table A-4 presents the public health PRE for surface
soil. The summary cancer risk ratio is 1.4. This indicates that additive
potential exposures to the maximum detected concentrations of carcinogenic
analytes in surface soil may be associated with excess lifetime cancer risk as
high as 1x10®%. No analytes are associated with individual cancer risk ratios
above 1. Only arsenic was detected at a maximum concentration above the Florida
Soil Cleanup Goals (SCGs). However, the maximum detected concentration is below
the background concentration.

The summary noncancer risk ratio for surface soil is 0.38 (Appendix A, Table A-2).
The maximum detected concentration of arsenic exceeds the SCG, but is below the
background concentration.

Subsurface Soil. Appendix A, Table A-5 presents the results of the human health
PRE for subsurface soil. The summary cancer risk ratio is 11. This indicates
that additive potential exposures to the maximum detected concentrations of
carcinogenic analytes in subsurface soil may be associated with excess lifetime
cancer risk as high as 1x107°. The analytes contributing the largest percentage
to the cancer risk ratio include arsenic, beryllium, and Aroclor-1260. Risk
ratios for these analytes are 6, 3.3, and 1.3, respectively, which correspond to
estimated cancer risks between 1x107® and 1x1075 for each analyte. The maximum
detected concentration of tetrachloroethylene exceeds the leaching S5CG.

The summary noncancer risk ratio for subsurface soil is 2.3 (Appendix A, Table
A-3). The individual risk ratio contributed by total petroleum hydrocarbons (TPH)
(1.6) accounts for- the majority of the summary noncancer risk ratio. The
screening value for TPH is not an RBC, but rather a risk-based screening value
developed by ABB-ES for potential exposures to gasoline in soil. Since volatile
compounds typically associated with gasoline, which are more toxic than heavier
petroleum compounds, were not detected in the subsurface soil at this site, this
screening value is conservative for this site.

There are several sources of uncertainty associated with the human health PRE that
should be kept in mind when interpreting the results. Among those that may
influence the results most substantially are described below.

. No evaluation of potential groundwater direct-contact inhalation
exposures: Tapwater RBCs account for ingestion intakes only, and do not
address additional exposures that may occur to VOCs through inhalation
and dermal contact during bathing or dishwashing activities. Although
ingestion exposures often represent a greater percentage of the total
exposure, not evaluating potential inhalation exposures from groundwater
results in underestimation of potential risk for volatile compounds.

. Estimated indoor-air concentrations: Indoor-air concentrations were
estimated to provide a preliminary evaluation of the potential exposures
that might occur if VOCs in groundwater and subsurface soil migrated as
vapor and accumulated in overlying structures, specifically the
residences adjacent to Area C. For this reason, groundwater VOC
concentrations detected in well OLD-13-0lA were used to estimate

NTC-0U4 Wkp
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potential indoor air concentrations. This well was selected to represent
groundwater concentrations because it is located closest to the
residences and, lacking more sufficient data, provides the best estimate
of potential concentrations associated with this exposure pathway.
However, it is unknown whether or not VOC contamination is present under
the residential area. This, in addition to several other variables such
as potential VOC concentration in groundwater, depth to groundwater, soil
moisture and porosity, and building construction details, lends
considerable uncertainty to this evaluation.

. Potential exposures to surface water and sediment in Lake Druid:
Exposures to Lake Druid surface water were evaluated for potential
swimming activities by a resident living on the lake. Evaluation of this
exposure scenario represents a conservative approach because it is based
on activities that would result in a reasonable maximum exposure to
surface water. Potential exposures to surface water from fishing and
boating activities would be considerably lower, as VOCs do not substan-
tially accumulate in fish tissue, and inhalation exposures to VOCs in
surface water and sediment would be lower than surface water ingestion
and dermal contact exposures. However, risks for these potential
exposures would be additive to risks for swimming exposures.

. Evaluation of the maximum detected analyte concentration: Developing
summary risk estimates using maximum detected analyte concentrations
provides a conservative evaluation, as it is unlikely that a receptor
would be simultaneously exposed to all sample locations associated with
maximum detected concentrations. Evaluation of the average concentration
or 95 percent upper confidence limit (UCL) on the arithmetic mean
concentration results in lower and more realistic risk estimates.

. No evaluation of potential noncancer risks from exposures to carcinogenic
analytes: With the exception of arsenic, published RBCs are based on
either a noncancer or cancer endpoint, depending upon which basis results
in a lower (more protective) RBC; chemicals with RBCs based on a cancer
endpoint are not included in the noncancer risk evaluation. Because all
chemicals have an inherent noncancer (systemic) toxicity, excluding
carcinogenic chemicals from the noncancer risk evaluation results in an
underestimation of potential noncancer risk.

. Relative contribution of background to the risk estimate: For some
inorganic analytes such as arsenic and beryllium, background concentra-
tions exceed RBCs. The background groundwater arsenic concentration,
for example, contributes approximately 18 percent of the estimated risk.
This suggests that estimated risks for these analytes are not entirely
attributable to site-related contamination.

2.2.2 Ecological Preliminary Risk Evaluation This PRE identifies potential risks
that may be associated with exposures to surface soils collected at Area C and
surface water and sediment collected at Lake Druid. Sample locations for these
media are presented on Figure 1-1.

Data collected during the site investigation suggest that groundwater associated
with Area C may be discharging to Lake Druid, located approximately 300 feet
downgradient of the site. Analytical data for surface water and sediment samples

NTC-0U4.Wkp
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collected in the vicinity of a potential discharge area substantiate site-
screening results (Figure 1-1). Therefore, although the portion of Lake Druid
adjacent to Area C is not considered part of Area C, it is included in this PRE
to determine if contamination potentially associated with Area C poses a risk to
aquatic receptors.

Surface soils were collected from an area that is presently covered by pavement.
Therefore, terrestrial vertebrate, plant, and invertebrate receptors are not
currently exposed to surface soils at Area C. The surface soil risk evaluation
provides an estimate of potential risks that may be present if the pavement in
this area was to be removed in the future, allowing for direct contact with the
soils.

Surface Water. Appendix A, Table A-6 presents the results of the ecological PRE
for surface water. Of the six chlorinated VOCs detected in surface water, only
the maximum detected concentration of trichloroethene exceeds the surface water
screening value. Maximum concentrations of four other VOCs do not exceed
screening values, and a screening value is not available for vinyl chloride.

Sediment. Appendix A, Table A-7 presents the results of the ecological PRE for
sediment. No screening values are available for any of the six chlorinated VOCs
detected in sediment. Therefore, data reported for sediment cannot be directly
evaluated. A method of indirectly evaluating potential sediment impacts is
discussed below.

The presumed source of the VOCs in surface water and sediment is groundwater,
which discharges through the sediments and into the surface water of the lake.
As groundwater discharges, some amount of each contaminant may sorb to sediment
particulates, while the rest remains free in the pores between sediment
particulates (i.e.,.the sediment porewater). The fraction of contaminant within
the sediment porewater is generally considered to be more biocavailable than the
fraction that is sorbed to sediments (USEPA, 1988). 1If it is assumed that all
of the contaminants in groundwater are contained within the porewater (i.e., that
none are sorbed to the sediment particulates), then groundwater concentrations
may be representative of sediment porewater concentrations. Comparing these
estimated sediment porewater concentrations to screening criteria provides an
estimate of potential risks to aquatic organisms in sediments at the point of
groundwater discharge.

A comparison of maximum groundwater concentrations (presented previously in
Appendix A, Table A-1) with surface water screening values (presented in Appendix
A, Table A-6) indicates that of the three VOCs detected in both groundwater and
sediment (cis-1,2-dichloroethene, tetrachloroethylene, and trichloroethene), only
the maximum detected groundwater concentration of tetrachloroethylene (680 ug/L)
exceeds the surface water screening value (84 ug/L). However, this evaluation
does not consider potential exposures to porewater concentrations of 1,1-
dichloroethene, trans-1,2-dichloroethene, and vinyl chloride. These VOCs, which
may result from chlorinated ethene degradation, were detected in sediment but not
in groundwater and, therefore, the potential porewater concentrations are unknown.

Surface Soil. Appendix A, Table A-8 presents the results of the ecological PRE
for surface soil. No organic analytes were detected at maximum concentrations

above terrestrial PCL, plant, or invertebrate screening values. No inorganic
analytes were detected at maximum concentrations above PCL values. Plant
NTC-0U4.Wkp
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screening values are exceeded by the maximum detected concentrations of aluminum,
chromium, and zinc. The maximum concentration of copper exceeds the invertebrate
screening value.

The screening values for aluminum, copper, and zinc are exceeded by factors of
less than two, whereas the chromium screening value is exceeded by a factor of
four. However, plant screening values for aluminum and chromium are based on
background soil concentrations because the published literature-based screening
values are below the soil background concentrations for Area C. Plants that may
occur in the vicinity of this site would not be adversely affected by background
concentrations of these inorganic analytes. Although the concentrations at which
phytotoxicity may occur are unknown, it is unlikely that plants would be adversely
affected by exposures to concentrations slightly above background. Likewise, it
is unlikely that plant and invertebrate exposures to zinc and copper concentra-
tions, respectively, that are slightly above the screening values would adversely
affect plants and invertebrates.

2.3 PRELIMINARY RISK EVALUATION CONCLUSIONS. Conclusions of the public health
and ecological PREs are presented below.

. Under current land-use conditions, a potential may exist for VOC vapor
migration from groundwater and subsurface soil to ambient air in above-
ground residential structures. Potential cancer risks based on estimated
indoor air concentrations for a theoretical structure located on the Area
C boundary adjacent to the residential area are within the USEPA accept-
able cancer risk limits, but are greater than 1x1076. However,
additional data are required to determine the nature and extent of poten-
tial groundwater and subsurface soil contamination in the vicinity of
the residemntial property.

. Potential human receptor exposures to tetrachloroethylene, trichloro-
ethene, arsenic, and beryllium in groundwater used as a residential
source of water may pose cancer and noncancer risks above USEPA
acceptable risk levels.

. Maximum detected concentrations of tetrachloroethylene, trichloroethene,
and arsenic in groundwater, arsenic in surface soil, and tetrachloroeth-
ylene, arsenic, and beryllium in subsurface soil exceed Federal and State
regulatory criteria.

. Based on available sampling and analytical data, potential exposures to
VOC contamination in surface water and sediment from recreational
swimming do not pose cancer and noncancer risks above USEPA acceptable
risk levels. Cancer risks associated with potential surface water
exposures are greater than 1x10°®, However, these risk estimates do not
consider additive exposures from other surface water and sediment
exposure pathways that could potentially exist.

. It is unlikely that the populations of terrestrial vertebrate, plant,
and soil invertebrate receptors would be adversely impacted by potential
future exposures to surface soils at Area GC.

NTC-0U4.Wkp
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It is unlikely that the populations of aquatic receptors occurring in
Lake Druid would be adversely impacted by potential exposures to VOCs
in surface water and sediment in the area of suspected discharge.
However, potential risks associated with sediment exposures could only
be qualitatively evaluated, and this represents an uncertainty.

The human health and ecological PREs for surface water and sediment are
limited. Surface water and sediment sampling in Lake Druid was confined
to an area of suspected groundwater discharge, and samples were analyzed
for chlorinated VOCs only. Risks were evaluated for the data available
and, therefore, are representative of potential exposures to a limited
number of analytes in a defined area of the lake. The potential presence
of contamination in other areas of Lake Druid has not been well
characterized. Although supplemental samples collected at locations
approximately 50 feet further into the lake from the original sampling
points contained substantially lower concentrations of chlorinated VOCs
(i.e., less than 50 parts per billion), the characteristics of
groundwater discharge into Lake Druid have not been fully established.
Risks associated with other areas of potential groundwater discharge and
other chemicals have not been evaluated.

There are no human or ecological receptor direct contact exposures to

groundwater and subsurface soil at Area C under current land-use
conditions.
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TABLE B—1, continued [ORLCRsWS | 16—Jan—96]
INGESTION OF AND DIRECT CONTACT WITH SURFACB WATER — LAKE DRUID

CHILD RESIDENT — SWIMMING

NAVAL TRAINING CIINTER

ORLANDO, FLORIDA

NONCARCIN OG ENIC EFFECTS

a . WATER . @ .| " UNITS INTAKE ORAL HAZARD : 2 "7 INTAKR 7 | DERMAL | . HAZARD . TOTAL

. COMPOUND . , CONCENTRATION | .., INGESTION | - . ' R ... ..} QUOTIENT | FCgymyr(l] | ~DERMAL | RMP) | QUOTIENT | - HAZARD
Lot : et s (mafl) - (mafta—dey) ... . (ma/ka-day) IDNGESTION | (embevesty . [ (mafka-dayy (o 22 DERMAL. | .. QUOTIENT
1,1~ Dichlorocthene 1.9[ug/liter 20E-06 9.0E-03 23E-04] 522E-02 34E-06] 90E-03] 38E-04 6.0E-04
Tetrachioroethene 9.4|ug/liter 10E-05 1.0E-02 10E-03|  2.03E-01 6.6E-05| 10E-02| 6.6E-03 7.6E-03
Trichlorocthene 370 | ug/liter 40E-04 6.0E-03 66E-02(  S90E-02 75E-04( 60E-03| 13E-01 1.9E-01

Vil chloride 15| ug/liter 1.6E-05 . N[ 220E-02 1.1IE-05 ND

cis~1,.2-Dichloroethene 1100 | ug/liter 12E-03 9.0E-03 13E-01 3.93E-02 1.5E-03| 9.0E-03| 17E-01 3.0B-01
trans—1,2- Dichloroethens 12| ug/liter 1.3E-05 9.0E-03 14E-03|  393E-02 16E-05| 9.0E-03| 18E-03 3.2E-03
SUMMARY HAZARD INDEX 2E-01 R 3E—01 SE-01

(1] This chemical- specific value has been calculatod in a separate spreadsheet.
[2) Calculated from Oral R{Ds.
ND = Nodata available

ABB Environmental Services, Inc. ’ Rev. 7/91



TABLE B~2 ORLARSWS [ 16~Jan-96 |
INGESTION OF AND DIRBCT CONTACT WITH SURFACB WATHR — LAKB DRUID

ADULT RESIDENT - SWIMMING

NAVAL TRAINING CENTER
ORLANDO, FLORIDA
BXPOSURE PARAMETERS BQUATIONS
PARAMETER - S SYMBOL: .. VALUB - -. _UNITS . SOURCR
CONCENTRATION WATER cW chemical specific ugfliter CANCER RISK = INTAKE (mg/kg—dsy) s CANCER SLOPE FACTOR (mg/kg—day)~ —1
INGBSTION RATE IR 0.13 liters/day USEPA, 198%
SURFACE AREA SA 23,000 em? USEPA. 198%
BVENT FRBEQUENCY EV 1 eventy/day Assurption HAZARD QUOTIENT = INTAKE (mg/ks—dsy) / R EFER ENCE DOSE (mg/kg—day)
BODY WHIGHT BW 70 kg USEPA, 1991a
DOSB ABSORBED PER EVENT DA, e chemical specific | mg/em?—event | Calculated
BXPOSURE TIMB ET 26 howrs/day USEPA, 198%
BXPOSURB FREQUENCY EF 45 daysiyear USEPA, 1991b INTAKE-INGESTION a CWx IR x EFz ED x CF1
BEXPOSURE DURATION ED b2} years Assumption : BW x AT x 363 dayalyr
DIFFUSION DEPTH PER BVENT PCevent chemical specific cam/event Calculated per USEPA, 1992
AVERAGING TIMB .
CANCER . AT 70 years USEPA, 1991a INTAKE-DERMAL = DA et TEVIER I EDxSA
NONCANCER AT 24 years Assurption AT xBW x 363 daysiyr
CONVERSION FACTOR CFl1 0.001 mgfug
| CONVERSION FACTOR CF2 000r| __literiom?
PC, e qy calculated per Dermal Bxposure Assessment Appendk of this document. Where:
Ingestion Rate = 0.13 /day = 50 ml/hourx 2.6 hours/day x 0.001 Vrl DAcvent = PCeyent 5 CW s CF1 1 CR2
Surface Area assumes total body exposed.
USEPA, 198%. BExposure Factors Handbook; FPA/600/8—89/043; May 1989. Note:
USEPA, 198%. Risk Assessment Guidance for Superfund, Volume I, Part A, EPA/540/1—- 89002, December 1989.
USEPA, 1991a. Human Health Evaluation Manual, Supplemertal Guidance: *Standard Default Exposure Parameters®; For now —arcinopeaic elfects AT = ED
USEPA, 1991b. Supplemental Region IV Risk Assessment Guidance, March 26, 1991.
USEPA, 1992 Dermal Exposure Assessment: Principles and Applications; EPA/60)/8~91/011B. See Table B-3.

ABB Environmental Services, Inc.



TABLE B-2, continued [ORLARSWS | 16-Jan—96]

INGESTION OF AND DIRBCT CONTACT WITH SURFACE WATER — LAKE DRUID
ADULT RESIDENT - SWIMMING

NAVAL TRAINING CENTER
ORLANDO, FLORIDA
CARCINOGENIC EFFECTS
: B S WATER S UNITS. INTAKE : COORAL TCANCER | R RS ED INTARE T | DERMAL CANCER: TATAL
COMPOUND CONCENTRATION | @, INGESTION CoesE SHUURISK Lo | PCgvenTRY |1 DERMAL - oo esepsy [ RuSK - GANCER - -

: = ST ERDTR |1 W - ; {mu/kg—dry) (mafkgdin =1 | NGESTION - U - (ewlovensy | (mafavlev) - [wpfka-dai ol DERMAL L. - RISK
1,1-Dichlorocthenc 1.9} ug/liter 1.5E-07 6.0E-01 8.9E-08 522E-02 1.4E-06 6.0E-01| 83E-07 9.2B-07
Tetrachlorocthene 9.4 ug/liter T4E-07 52E-02 3.8E-08 2.03E-01 2.7E-05 52E-02] 14E-06 1.4E-06
Trichloroethene 370{ ug/liter 2.9E-05 1.1IE-02 32E-07 5.90E-02 30E-04 1.1IE-02| 3.3E-06 3.7E-06
Vinyl chloride 15| ug/liter 12E-06 : 1.9E+00 22E-06 220E-02 4.6E-06 19E+00; 8.7E-06 1.1E-05

SUMMARY CANCER RISK & 3B—-06 e i 1BE-05 2B-05

[1] Bposure point oomntnﬁons ﬁ)r lny nrdmgmlc PAHSs have been nd]uslcd by application of USEPA Region I'V Toxicity Equivalence Faclors (February 10, 1992)
[2] This chemical- specific value has been calculated in a separate spreadsheet

[3] Calculated from Oral CSFs.

ND = No data avzilable

ABB Bnvironmental Services, Inc.



TABLE B—2, continued

INGBSTION OF AND DIRBCT CONTACT WITH SURFACB WATER — LAKB DRUID

ADULT RBSIDENT — SWIMMING

[ORLARSWS |

l(r-Jan—%I

NAVAL TRAINING CENTER
ORLANDO, FLORIDA
NONCARCIN OG ENIC EFFECTS
; T UNITS INTAKE TTORAL | . HAZARD. | i WAL | THAZARD | TOTAL
COMPOUND S| meEsTION. R | quomEnt | regventil) p) | quomeNt | mAzARD
11— Dichlorocthene ug/liter 44E-07 9.0E-03 48BE—05|  S22E-02 40E-06] 90E-03] 45E-04 49E-04
Tetrachloroethene ug/liter 22E-06 1.0E-02 22E-04|  2.03E-01 77E-05| 10E-02| 7.7E-03 7.98-03
Trichlorocthene ug/liter 8.5E-05 6.0E-03 14E-02|  S90E-02 88E-04| 60E—03| 1.5E-01 1.6E-01
Vinyl chloride 5| ug/liter 34E-06 ' NE 220E-02 1.3E-05 ND|
cis—1,2- Dichlorocthene ug/liter 2.5E-04 9.0E—-03 28E-02|  3.93E-02 18E-03| 90E-03| 19E-01 2.2B-01
trans—1,2—Dichlorocthene 12 { ug/liter 2.7E-06 9.0E-03 3.1E-04 3.93E-02 1.9E-05 90E-03| 2.1E-03 2.4E-03
""" SUMMARY HAZARD INDEX 4E-02 ~ 4E=01 4E—01

{2] Calculated from Oral RiDs.
ND = Nodata avzilable

ABB Environmental Services, Inc.

[1) This ehemial— speéiﬁc value has been calculated in a separate spfudshea



TABLB B-3

CURREBNT USB INGBSTION OF AND DIRBCT CONTACT WITH SURFACB WATER — LAKB DRUID

ADULT AND/OR CHILD RESIDENT/ TRANSIBENT

NAVAL TRAINING CENTER
ORLANDO, FLORIDA

[ RsPCEBV ] 16-Jan—96

BXPOSURB PARAMETERS BQUATIONS
PARAMETHR -~ .. SYMBOL - VALUB UNITS SOURCH__ | INORGANICS

Diffusion depth per event PCevemt chemical specific cm/event PCeyent ™ PCX leyent
Permecability Constant P chemical specific cm/hr USEPA, 1992

Duration of a Single Bvent tevent 2.6 hr USEPA,1989 ORGANICS
Thickness of Stratum Corncum L, 10 um USEPA, 1992 PCeyent = 2PCx (6T x l.c,,.cmhr)o'5
Octanol—water partition cocficient/104 B chemical specific  dimensionless USEPA, 1992 Where toyene <t

Pi T 3.14 dimensionless USEPA, 1992

T chemical specific hr " USEPA, 1992 and:  PCeyent ™ PCxX((teyent/(1+B)) +2T x((1+3B)/(1+B))

Time to Reach Steady State l. chemical specific hr USEPA, 1992 Where toyenq >t

Stratum Comeum Diffusion Coefficient D, chemical specific cm?/hr USEPA, 1992

Note: T = L, 2/6D

REFERENCES

USEPA,1989. Risk Assessment Guidance for Superfund, Volume I, Part A, EPA/540/1-89/002, December 1989. This value is receptor —specific
USEPA, 1992. Dermal Exposure Assessment: Principles and Applications.
The term T is not calculated here. Values are provided in USEPA, 1992,

ABB Environmental Services, Inc.



TABLE B-3,continued l RSPCEV l 16—Jan—96
CURRENT USE INGESTION OF AND DIRECT CONTACT WITH SURFACE WATER - LAKE DRUID

ADULT AND/OR CHILD RESIDENT/ TRANSIENT

NAVAL TRAINING CENTER

ORLANDO, FLORIDA

COMPOUND - o INORGANIC -+ 7 PC T t B : . PCeyent

: ke - OR ORGANICY 2 (em/hir) (hr): (br) (unitless) . (cm/event)

/o .

1,1-Dichlorocthenc (o] 1.6E-02 34E-~-01 8.2E-01 1.3E-02 S2E-02
Tetrachlorocthenc O 4.8E-02 9.0E-01 4.3E+00 2.5E-01 2.03E-01
‘Trichlorocthene (0] 1.6E-02 5.5E-01 1.3E+00 2.6E-02 5.90E-02
Vinyl chloride (0] 7.3E-03 2.1E-01 5.1E-01 2.3E-03 2.20E-02
cis—1,2—dichlorocthene (o) 1.2E-02 34E-01 8.2E-01 72E-03 3.93E-02
trans—1,2—dichlorocthene (o] 12E-02 34E-01 8.2E-01 72E-03 3.93E-02

NA = Not applicable. For inorganic analytes, this term is not used to calculate PCevent.
REFERENCES:
Unless otherwise noted, values are taken from USEPA, 1992. Dermal Exposure Assessment:Principles and Applications,EPA/600/8—-91/011B

ABB Environmental survices, Inc.



TABLE B—-4

CALCULATION OF SURFACE WATER SCREENING VALUES (SWSVs)

LAKE DRUID
NAVAL TRAINING CENTER
ORLANDO, FLORIDA
‘ . EPC | Child Resident | Adult Resident{ - Total Resident |- SWSV.| Child Resident | . i SWSV i i Selected:

Analyte (ug/L) | . BLCR Ja] ELCR [b}{ ELCR [c] | Cancer [d] - HQ [e] | Non=caneer [d] | ' SWSV [f] (og/L) |
1,1-Dichloroethene 1.9 5.1E-07 9.2E-07 . 1.4E-06 13 6.0E-04 3167 13
Tetrachloroethene 9.4 6.2E-07 1.4E—-06 2.0E-06 4.7 7.6E-03 1237 4.7
Trichloroethene 370 2.0E-06 3.7E-06 5.7E-06 64.9 1.9E-01 1947 64.9
Vinyl chloride 15 8.2E-06 1.1E~-05 1.9E-05 08 NA NA 0.8
cis—1,2—-Dichloroethene 1100 NA NA NA NA 3.0E-01 3667 3667
trans—1,2~Dichloroethene 12 NA NA NA NA 32E-03 3750 3750

Notes:

{a] Calculated in Table B—1.
[b] Calculated in Table B—2.

(c] Sum of child and aduit ELCRs.
{d] Calculated by solving for the surface water concentration at ELCR = 1x10~6 or Hi=1, based on the total resident ELCR or child resident HI, as described in text.
{e] Calculated in Table B—1. The greater of the child or adult resident Hls is selected as the basis of the SWSV.
[f] Value is the lesser of the SWSV cancer or SWSV non-cancer.



APPENDIX C

INDOOR AIR CALCULATIONS AND PRELIMINARY RISK EVALUATION



Indoor air concentrations of VOCs were also estimated using the farmer model as
presented by USEPA (USEPA 1992) in conjunction with the USEPA recommended approach
shown below for calculating indoor air concentrations. The farmer model
calculates the flux of VOC across the soil-building slab boundary. The flux rate,
expressed as micrograms per second per square centimeter at the building floor,
is a function of soil porosity, pore space geometry, air diffusion coefficients,
and the difference in concentration in the soil gas and the building air.

The indoor air concentration is calculated per USEPA guidance (USEPA 1992) as:

Cindoor = E/Q (2 )

where:
E

Q

Contaminant infiltration rate

Building ventilation rate

The building ventilation rate is calculated by:

Q= (ACH/3600) xV (3)

where:
ACH = Air changes per hour in building
\Y = Volume of building (m®)
3600 = Units conversion factor (sec/hr)

The contaminant infiltration rate of VOCs due to diffusion into the building is
calculated by

E=J0xAXFxCF, (4)
where:

J = Contaminant flux (ug/cmz-sec)

A = Area of building floor in contact with soil gas (m?) as de-
scribed below.

F = Fraction of floor through which soil gas can enter (assumed here
to be 100%)

CF, = Units conversion factor (10* cm?/m?)

The contaminant flux is calculated per USEPA guidance (USEPA 1992):

and

NTC-0U4.Wkp
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J=Ds(C, = G) CF,/L - (5)
D =D, Py°" /P (6)
where:
D, = Effective diffusion coefficient (cm?/sec)
Dy = Vapor phase diffusion coefficient in air (cm?/sec)
P, = Air filled porosity (unitless)
L = Distance from source to point of exit (cm)
P; = Total soil porosity (unitless)
C, =  Background concentration in indoor air (ug/m®) [assumed here to
be zero]
CF, = Units conversion factor (107® m®/cm®)

The estimated equilibrium soil gas concentration adjacent to the buildings is used
here to represent the vapor phase concentration (C,) at a theoretical source near
the building. The equilibrium soil gas concentration is estimated by assuming
that VOCs in well OLD-13-01A are in equilibrium with soil gas at the water table.
The soil gas concentration is estimated by the use of the dimensionless Henry's
Law Constant.

The estimated soil gas concentration, C; is:

Cy=CayxHX CF, (7)

where:
Cew =  Concentration of VOC in groundwater (pg/liter)
H = Dimensionless Henry's Law Constant
CF, = Units conversion factor (1000 liters/ma)

There are several conservative assumptions included in this model. The assumption
that C, = 0 tends to somewhat overestimate the vapor migration into the buildings
(USEPA 1992). The area of the building used here is intended to represent a 14
foot by 14 foot bedroom with 8 foot high ceilings. It is assumed that groundwater
containing VOCs is beneath the entire area of that theoretical room. It is also
assumed that the fraction of the floor through which gas can enter is 100 percent.
If the floor overlying the soil is a concrete pad, then potential gas infiltration
would be substantially lower.

The results of the farmer model evaluation, including estimated indoor air
concentrations, are presented in Table C-1. The estimated indoor air concentra-
tions have been compared to USEPA Region III Risk-Based Concentrations for ambient
air in order to provide a preliminary evaluation of the risks potentially

NTC-0U4.Wkp
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associated with exposure to these estimated concentrations.

presented in the following Table.

This comparison is

Results are discussed in the PRE.

*Analyte Estimated Indoor Air USEPA Region Illl RBC Risk Ratio
Concentration (ug/M°) For Ambient Air (ug/M?
Tetrachloroethylene 180 3.1 58
Trichloroethyiene 8.29 1 8.3
Summary Cancer Risk Ratio: 66
cis-1,2-dichloroethene 14.4 37 0.39
Summary Noncancer Risk Ratio: 0.4

NTC-0U4.Wkp
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TABLE C-1

Farmer's Model approach to deriving Indoor alr

tons lated with gr d ination
AREA ‘C*
NAVAL TRAINING CENTER
ORLANDO, FLORIDA
Compound GW Conocentration | Henry's Law Equilibrium Areaof Fracton of | Air Volume of Ditfusion Air Filled Total Soil Distance from Flux ndoor Air
ugliter Constant $oil Gas Bullding Roor Floor Changes per | Building Cosfficlent DsubA Soil Porosity Porosity Source to point @max 3g Concenvaton
[U)] i Ci qm Hour eum sqom/sec of exit @max 1g
at20degC ug/ou m 20 degrees C om ug/sq em-1se0 ug/ou m
terachloroathylene 2% 039 147,500 18.2 1 0s 444 0.0759 0.35 0.83 SEAM 183 0.0000081108 180.43
tichioriosthylens 16 030 8,080 18.2 1 LR 444 0.0846 0.38 0.55 SEAM 183 0.0000002608 az2e
cls—1,2 —dichlorosthene 29 0.32 9.280 18.2 1 0.3 444 0.0884 0.3% 0.95 SEAM 183 0.00000048683 14.42
{1) Oata rom well LD - 1301 samples 39/%
(2) From Hasrhoft, J. and J.L Cleashy, E: of sir s¥ipping for the of organic water SAVol. 18, No. 1, January 19680,
183cm = 6 fest hom g 1o bullding slab

g home\mmurphy\os.

- wit]




APPENDIX B

" SURFACE WATER AND SEDIMENT SAMPLING LOGS



SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD - |

Project /7. priaMDe Jl 4 ZLA Site:

OUF LAKE DRuUID

£-Z-7¢

Project Number:.___oQ&¥573. 70 Date:

Sample Location ID:__& 4000/ /Y4 Doo (o }
Time: Start:__/4/S End: /6155 Signature of Sampler: ZZM{Q//f/W;Q\/

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER:
[ ]JSTREAM [ JRIVER DXJISOPROPYL ALCOHOL
[ ><JPOND/LAKE [ JSEEP [S<]DEIONIZED WATER
WATER DEPTH.__/. & (FT) [<JALCONOX
SAMPLE DEPTH.Q-¢ “ (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD [NO [>4POTABLE WATER
TEMPERATURE,_Z2Z-5 °c  pn_ 4.3/ [ INONE
SPECIFIC CONDUCTIVITY; (7R term oS EQUIPMENT USED FOR SAMPLING:
DISSOLVED O;: a7 [>JNONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL:___ 44 [ ]BOMB SAMPLER
OTHER: [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
P<GRAVITY CORER BAISOPROPYi. ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ 54DEIONIZED WATER
o—r5 7 B<4.5. || IDREDGE [>JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [XIPOTABLE WATER
AT THIS LOCATION? [ IVES [ INO [[ 1S.S.BUCKET [ INONE
TYPE: [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR LASLT  JuaTy—SAD , Hich okemc
[ JCOLOR TYPE OF SAMPLE COLLECTED: [XISAND  _cpprepr—, ISV REcovER)
OTHER; [D>4DISCRETE [>JORGANIC ’
[ ]JCOMPOSITE { JGRAVEL

SAMPLES COLLECTED
|l
S e g
w =
€k o VOLUME
a 3 % PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
D [ 1] pon&E , ICE Ut oo o 7
[ ] > No & ToL U4+ DO/ 0 |
V4
[ ] [ ]
[ ] [ ]
[ ] [ ]
............. S (T O e




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project:_ A7 C oR<tn/Do

oud LKA

Project Number.__pogs/%. 70

Sample Location ID:_U4 /o020 | /44 DooczO |
7

Site:

OUY (ke PP

Date: 5$-7-2¢

Time; Start._/0 06 End:

/)20

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ ]JRIVER [< ISOPROPYL ALCOHOL
{ JPOND/LAKE XISEEP CRsSEK- [<]DEIONIZED WATER

WATER DEPTH._O.5 _(FT) [XJALCONOX

SAMPLE DEPTH:© - 0.5 (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [P4NO (<JPOTABLE WATER

TEMPERATURE:__ A pH___6./6 [ JNONE

SPECIFIC CONDUCTIMITY:_ /S5 pm oz EQUIPMENT USED FOR SAMPLING:

DISSOLVED O, : A [D$NONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL:___1/7 [ ]BOMB SAMPLER

OTHER:

[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
D<IGRAVITY CORER P<]JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [SJDEIONIZED WATER
O LS~ BLS [ IDREDGE [ 5JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [><JPOTABLE WATER
AT THIS LOCATION? P<IYES [ INO |[ 1S.S. BUCKET [ JNONE
TYPE__#S, rasD o SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ]CLAY COMMENTS:
[ JODOR [SILT o [ Petoversy
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER; [<IDISCRETE [>JORGANIC
[ ]JCOMPOSITE [ JGRAVEL

SAMPLES COLLECTED
=
O Z
g s
4> o VOLUME
a 2 '# PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
P<l [ 1 T & UG voo 2.0 / U0 0201 #5,MP
[ ] >d =t =g UAR02 0! 20/ 5 M
[ ] [ ]
[ 1 [ ]
[ 1 {1
ol b

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project Number: oOFs17. 70

Project:__wTe. oretniDo Outd TLA

Sample Location ID:__ge# oo 30 //4{ 4poo30/

Site:

OU 4 LAke DRy 1D

Date: _§-7-26¢

Time: Start__ /¢ ¢S End:

SO0

Signature of Sampler:

SURFACE WATER INFORMATION

[ ]STREAM
[ ]JPOND/LAKE

[ IRIVER
DJSEEP cREe i<

WATER DEPTH._ 2.5 (FT)
SAMPLE DEPTH: 0~ 0.5 (FT BELOW SURFACE)

TEMPERATURE___ &S °F pH:

VELOCITY MEASUREMENT OBTAINED [ ]YES, ZEE RECORD [ ]NO
.03

SPECIFIC CONDUCTIVITY:__ /5O ¢emitos

DISSOLVED O, : A

REDUCTION/OXIDATION POTENTIAL:__a/4

OTHER:

[ INONE

DECONTAMINATION FLUIDS USED:
[><JISOPROPYL ALCOHOL
[>JDEIONIZED WATER
4ALCONOX

[ JHNO3 SOLUTION

[<JPOTABLE WATER

EQUIPMENT USED FOR SAMPLING:
[<INONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER
[ IPUMP TYPE:

SEDIMENT INFORMATION DECONTAMINATION FLUIDS USED:
[>4GRAVITY CORER [>4ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ }IDEIONIZED WATER
O-—/ 5 BLS [ JDREDGE { }JALCONOX
[ JHAND SPOON [ ]HNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [4POTABLE WATER
AT THIS LOCATION? [ IYES [JNO [[ ]S.S.BUCKET [ INONE
TYPE:; 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY _, COMMENTS:
[ JODOR [ISILT S0 fecoverrs
[ |COLOR _Diew GLEY T2 Ak {TYPE OF SAMPLE COLLECTED: [SISAND  J7&7r SAND DARK GREY 7o
OTHER: [4DISCRETE [ >IORGANIC BeAk~
[ JCOMPOSITE [ JGRAVEL
=
e g
o w =
ek o VOLUME
23 o PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[24] [ ] Tc & (A4 L030DO
[ ] (<] | _T=c= (ttDoo B0
[ ] [ ]
[ ] [ ]
{1 [ ]
............. 1 N 0 1 N N N —




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD - |

Project.__ AT < ORUNATDS e 4 TARA

Project Number: oRs!9.706
Sample Location ID;_g(4 Do o /

Time: Start;. 5 S/ End: A

Site:
Date:

Signature of Sampler:

Ouytd  (ARE DLNAID

5-7-9¢ |

------------ e e i

SURFACE WATER INFORMATION {TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ISTREAM [ IRIVER [ JSOPROPYL ALCOHOL
[ JPOND/LAKE [ JSEEP { ]DEIONIZED WATER
WATER DEPTH: (FT) [ JALCONOX
SAMPLE DEPTH. (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEERECORD [ ]NO [ JPOTABLE WATER
TEMPERATURE: pH: [ INONE

SPECIFIC CONDUCTIVITY:

DISSOLVED O3

REDUCTION/OXIDATION POTENTIAL:

OTHER:

EQUIPMENT USED FOR SAMPLING:
[ JNONE, GRAB INTO BOTTLE

{ ]BOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[5dGRAVITY CORER [*}ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ xJDEIONIZED WATER
o-45" BLs- { |DREDGE [<JALCONOX
[ ]JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [X]POTABLE WATER
AT THIS LOCATION? [ IYES [¥NO |[ 1S.S.BUCKET [ INONE
TYPE; Sl SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY . COMMENTS:
[ JODOR [SILT 20 /o fECorvER)
[<ICOLOR DARK G£&Y T ALATYPE OF SAMPLE COLLECTED: [ >JSAND
OTHER; [ S4DISCRETE [<JORGANIC
[ JCOMPOSITE [ JGRAVEL

BoTrer~ ,

u z

=& $

et =) VOLUME

23 u PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:

[ ] [x] Fe Lt D o040

[ 1] [<] Zc<= LA Doo 40 2—

[ 1 [ 1]

[ ] [ 1]

[ ] [ 1
............. S BT E— N R R
NOTES/SKETCH

4 Doote ] was Lp i) FROM™ TP OF Cos P UEDoo G002 [fallmm_




Project._ AT 0l ANDO 214 LA

Project Number: OF¥SL 9.2 0

Sample Location ID:__£Lr4 Do 0 /

Time: Start: /6: 2.9 End:

/657

Site:

Opldt cops DL D

Date: 5-7-9¢

Signature of Sampler:

SPECIFIC CONDUCTIVITY:

DISSOLVED O3 :

REDUCTION/OXIDATION POTENTIAL:

OTHER:

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ JSTREAM [ JRIVER [ ]ISOPROPYL ALCOHOL
{ JPOND/LAKE [ ]JSEEP [ ]DEIONIZED WATER
WATER DEPTH: (FT [ JALCONOX
SAMPLE DEPTH: (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD p{INO [ JPOTABLE WATER
TEMPERATURE: pH: [ INONE

EQUIPMENT USED FOR SAMPLING:
[ INONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[XIGRAVITY CORER ExJISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON |)<JDEIONIZED WATER
O— (.S BLs { IDREDGE [><JALCONOX
[ ]HAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]5.5.BOWL [>9POTABLE WATER
AT THIS LOCATION? [ IYES DXINO |[ 1S.S.BUCKET [ INONE
TYPE; [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ]JCLAY COMMENTS:
[ JODOR [>q4SILT S1cTY 5D _so Yo
DLICOLOR AR LR 7o Sracid TYPE OF SAMPLE COLLECTED: [XISAND REcovemfoy 7
OTHER; >4DISCRETE [~JORGANIC
[ ]JCOMPOSITE [ JGRAVEL

<0 s
o ’;: o VOLUME
23 u PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[ 1] <] Tee 14356550 / op op coll
[ 1 <l P //4 Dol o2 2 T To i of O
[ ] [ 1]
[ 1] [ ]
[ ] [ 1]
1 1 P E S R

NOTES/SKETCH




Project:_AT=_ osecraiDo OLL4 TEA

SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA

Site:

RECORD

OUL L ACE DR D

Project Number:

O5579.7

O Date:

5-7-76

Sample Location ID:_£¢#w 0060 ///ZﬁM(g &Y

Time: Start_/¢: 5/ End:

/6:57

Signature of Sampler:

WATER DEPTH: .0 —/__(FT)

VELOCITY MEASUREMENT OBTAINED {
TEMPERATURE: __ P2 °~

SAMPLE DEPTH: 0 -0.5 (FT BELOW SURFACE)

TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ JSTREAM [ JRIVER [“]ISOPROPYL ALCOHOL
[><JPOND/LAKE [ ]SEEP [< DEIONIZED WATER
[ JALCONOX
{ JHNO3 SOLUTION
IVES, SEE RECORD [ XNO [JPOTABLE WATER
pH__ 5 9% [ JNONE

DISSOLVED O3 : A

SPECIFIC CONDUCTIVITY: J44) ,M/KO S

REDUCTION/OXIDATION POTENTIAL:

A

OTHER:

EQUIPMENT USED FOR SAMPLING:
[XJNONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER
[ JPUMP TYPE:

EQUIPMENT USED FOR COLLECTION:

DECONTAMINATION FLUIDS USED:

DIGRAVITY CORER < JISOPROPYL ALCOHOL

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [<]DEIONIZED WATER
O—/5S "' RLS [ JDREDGE < JALCONOX

[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [S<]POTABLE WATER
AT THIS LOCATION? [ IVES [XJNO [[ ]S.S. BUCKET [ INONE
TYPE: N [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ ]JODOR [ ISiLT MA
[ JCOLOR TYPE OF SAMPLE COLLECTED: { ]SAND
OTHER: >DISCRETE [ JORGANIC

i

u z
<& £
[ : a VOLUME
3 2 '{}," PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
Xl [ 1] = L4 Woo Lo/
[ ] <1 Lz UtDoo 6O /[
{1 [ 1]
[ ] [ ]
[ 1 [ 1
............. 1 1 S A N




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project_a/Te amctino oud LARA Site: __ At LAFE DD

Project Number: I8, 2. 790 Date: _5-8-7%

Sample Location ID;_£t4 oo 70/ SUutDoo29 | '

Time: Start_/o: 2-3 End: ]/o ‘42 Signature of Sampler:

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINAFON FLUIDS USED:
[ ]STREAM [ IRIVER [><JISOPROPYL ALCOHOL
[><]POND/LAKE [ ISEEP [<|DEIONIZED WATER

WATER DEPTH: O~ | (FT) [XJALCONOX

SAMPLE DEPTH: 0 -0.S (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD  [XJNO [<JPOTABLE WATER

TEMPERATURE__ 26 .0 °F pH.__ 5. 29 { JNONE

SPECIFIC CONDUCTVITY:___ /&8 foes KT EQUIPMENT USED FOR SAMPLING:

DISSOLVED O,: __ NA b<INONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL; /A [ ]BOMB SAMPLER

OTHER: [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|{DECONTAMINATION FLUIDS USED:
[>GRAVITY CORER [ #)ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ 5JDEIONIZED WATER
= 7/
O =15 LS [ ]IDREDGE b<JALCONOX
175 19-30-76
{ JHAND SPOON 1O SeHUTON-
QA SAMPLES COLLECTED [ ]S.S.BOWL [<JPOTABLE WATER
AT THIS LOCATION? [ ]YES [XINO |[ 1S.S. BUCKET [ IJNONE
TYPE:; 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: i [ ]CLAY COMMENTS:
[ ]JODOR SILT T LTS 442 %%ng@gq/
P<ICOLOR _ 777~/ — B Arron/ TYPE OF SAMPLE COLLECTED: [s<JSAND
OTHER: [P4DISCRETE [ JORGANIC
JCOMPOSITE [ JGRAVEL _

SAMPLES COLLECTED

w o= -

Qg g

oL w =

> o VOLUME

23 u PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:

Bd [ ] Toe UHiwoo70o |
P4 Lo (A Doo70 !

oy oy ey p—y —
ot Sl et St St




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project;_ AT oRLPTDO

o4 LRA

Site:

ol LAKE DRAID

Project Number: g7, 7

=}

Date:

s-%-7¢

Sample Location ID:_£/4 «JooFo/ U4 DooBi

Time: Start_g o3 End: 4 N ZE

Signature of Sampler:

WATERDEPTH: O~/ (FT)

TEMPERATURE._772.0 °F

SAMPLE DEPTH:2-0-5~ (FT BELOW SURFACE)
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [>{NO

TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ JSTREAM [ JRIVER [ <]ISOPROPYL ALCOHOL
[><JPOND/LAKE [ ]SEEP [ |DEIONIZED WATER

[< JALCONOX

[ JHNO3 SOLUTION

[ <JPOTABLE WATER
pH_ 6. 33 [ INONE

DISSOLVED 0,: ___AMA

SPECIFIC CONDUCTIVITY: 205 i Lz

REDUCTION/OXIDATION POTENTIAL:

A

EQUIPMENT USED FOR SAMPLING:
[~JNONE, GRAB INTO BOTTLE
[ 1BOMB SAMPLER

OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
£« JGRAVITY CORER b JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [> JDEIONIZED WATER
p-,S " Beg [ |DREDGE [ <]ALCONOX
' [ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ JPOTABLE WATER
AT THIS LOCATION? [ JVES [»INO {[ 1S.S.BUCKET [ INONE
TYPE: [ L SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ; [ JCLAY COMMENTS:
[ JODOR [XISILT a7 -SpD | So # pee/er)
[/|COLOR gozor — Toipd TYPE OF SAMPLE COLLECTED: LXISAND
OTHER: [ |DISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTE
w | d
g g
3> a VOLUME
23 w PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
P [ ] /4w 0080 )
[ ] =<l /44 oo g/ T8 pF Sor £
[ ] (1 G Doo3dZ Bsrpres o7 < ORE
[ ] [ ]
[ ] [ ]
_____________ 1 S T S E A

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project:_ AT < ofs /D

oy g- FTAA

Project Number:___ @2 ¢5v2 .20

Sample Location ID:_£/4 woo a0/ S utPoois |

7
Time: Start_/£ 4 End:

A SS

Site:

U4 LARE PRUID

Date:

5-%-7C

ampler: /—ée;%/{y/
Z y

TYPE OF SURFACE WATER:

DECONTAMINATION FLUIDS USED:

SPECIFIC CONDUCTIVITY: 200 g fos

DISSOLVED O3 : A

REDUCTION/OXIDATION POTENTIAL:_4/A

OTHER:

[ ]STREAM [ IRIVER [# ISOPROPYL ALCOHOL
{ s<JPOND/LAKE [ ]SEEP [~ IDEIONIZED WATER
WATERDEPTH.__ 4 (FT) [ JALCONOX
SAMPLE DEPTH: 0 - 0.5 ’(FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD [X]NO [< JPOTABLE WATER
TEMPERATURE:_&4.0 °F pH__£.S0 [ JNONE

EQUIPMENT USED FOR SAMPLING:
[><]NONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER
[ IPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
[>]GRAVITY CORER [_ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ 1S.S. SPLIT SPOON [ < JDEIONIZED WATER
H- LS BLS [ |DREDGE [ *JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [>]JPOTABLE WATER
AT THIS LOCATION? [>YES [ INO |[ 1S.S.BUCKET [ INONE
TYPE___ Towulflica T [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: : [ JCLAY COMMENTS:
[ JODOR [(ISLT  S/eTw sewd 7;/'[/14»6@’
[ JCOLOR Zragsgremuwy 7o 74/ |TYPE OF SAMPLE COLLECTED: {~]SAND
OTHER: [ <IDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL

u =z

<X u

L 2 VOLUME

@ < Q

a 3 5,’ PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[>~] [ ] T o U420 20/
[>] [ ] = /(41300 36 ] DUAIATE
[ 1 [+ T L1 4DoO 30 )
[ 1 [ >d Zo<= (4 Dav Pl BrfeleATe

[ ] [ ]
A5 I 5 1 I N ES—




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project,_ ATz 0@ D0 4L ZiEA Site: U+ (e DEWD
Project Number__ o557 7. 76 Date: __S—5-7¢ '
Sample Location ID;__ 75/ /0 0£/¢/4Pﬂ/00/ %///,
Time: Start;_ /5. 25 End: [6:43 Signature of Sampler: %
SURFACE WATER INFORMATION [TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [ ISOPROPYL ALCOHOL
- {i>qponDrAKE [ ]SEEP [x IDEIONIZED WATER
WATER DEPTH,_/4___ (FT) [k JALCONOX
SAMPLE DEPTH: /) -2.5_(FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD j<INO [ ]JPOTABLE WATER
TEMPERATURE. & 2.2 °F  pu_1.72 [ INONE
SPECIFIC CONDUCTVITY:_L60 _zzz0m. fos EQUIPMENT USED FOR SAMPLING:
DISSOLVED O; : AA [ XINONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL___ A4 [ ]JBOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
[<IGRAVITY CORER [X]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ ]DEIONIZED WATER
O ~/.S° BLS [ JDREDGE [<JALCONOX
[ JHAND SPOON [ ]HNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [5<JPOTABLE WATER
AT THIS LOCATION? [ IVES [SINO | IS.S. BUCKET [ INONE
TYPE; 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ) [ JCLAY COMMENTS:
[ JODOR [ ST 25 ) Lerovesey, mosTry
[ ]COLOR TYPE OF SAMPLE COLLECTED: [ JSAND g 7
OTHER; [ DISCRETE [X]ORGANIC
[ JCOMPOSITE [ JGRAVEL

ul z
gl 8
€k = VOLUME
23 u PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
4] [ ] Zee Ll 4woro0/
[ 1] (> Zoe 4P o (00
[ ] [ ]
[ ] [ ]
[ ] [ ]
..... BN 1 T 1 s S O E—

NOTES/SKETC




O LikE DL D

Project._ 7<= omctrmo otd T4 Site:

Project Number.____285/%. 72 Date: _5-5-96
Sample Location ID: a4Wo//o;7A¢ 4Droyio )

Time: Start_/¢ ‘32 End: /4SS

Signature of Sampler: QM{,

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ ]JRIVER [ [ISOPROPYL ALCOHOL
) [><POND/LAKE [ ISEEP [ <JDEIONIZED WATER
WATERDEPTH:._2 =/ (FT) [ x JALCONOX
SAMPLE DEPTH:_0-2.5_(FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD [ |NO (> JPOTABLE WATER
TEMPERATURE, 7.7 < pH__ 5. 377 ‘ : [ JNONE
SPECIFIC CONDUCTIVITY___ /70 gentios EQUIPMENT USED FOR SAMPLING:
DISSOLVED O, : AR D<INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL. /A [ ]BOMB SAMPLER

OTHER:

[ IPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[<]GRAVITY CORER [#1ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ < IDEIONIZED WATER
[ ]JDREDGE [, JALCONOX
[ ]HAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [$<JPOTABLE WATER
AT THIS LOCATION? [ IYES [XINO |[ 1S.S.BUCKET [ INONE
TYPE; [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:
[ JODOR ISILT S/eTY - 574D 4075 fcovELy
[>dCOLOR _Dagx glu+4 1o s¢€y |TYPE OF SAMPLE COLLECTED: [<]SAND
OTHER;: [X]DISCRETE [ JORGANIC
{ ]COMPOSITE [ JGRAVE

! =
2z Y
€k o VOLUME
3 3 qu PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
%] [ ] Fce L4 Iv0//0/
[ 1] [ <] el ULDo o/
[ 1] [ ]
[ ] [ ]
[ 1 [ 1
............. A I T Y Y N




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project: AT Ol Do oOX 4 A
Project Number:___ogs/9. 70
Sample Location ID:__,z41woj201,/t1 4Doii o]

Time: Start._22:2°© End: 87:25

POUE  LAkE DEHID

S-7-9¢

Site:
Date:

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ISTREAM [ IRIVER [ AIISOPROPYL ALCOHOL
[>< JPOND/LAKE [ |SEEP [x JDEIONIZED WATER
WATERDEPTH___ ! (FT) [5<JALCONOX
SAMPLE DEPTH: ) ~0.5_(FT BELOW SURFACE) { JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED{ [YES, SEE RECORD T>JNO [<JPOTABLE WATER
TEMPERATURE.__75.0 °F  pH__5.72 [ JNONE

SPECIFIC CONDUCTIVITY___ 2.6 & pun Hos
DISSOLVED O3 NMA

REDUCTION/OXIDATION POTENTIAL;
OTHER:

ArF

EQUIPMENT USED FOR SAMPLING:
<INONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[ XGRAVITY CORER [ *JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ JDEIONIZED WATER
O0-7,5" BLS [ IDREDGE [5<JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S. BOWL [ XIPOTABLE WATER
AT THIS LOCATION? [ JVES [ INO || 18.S.BUCKET [ INONE
TYPE:; 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:
[ JODOR ST SeTx-5AM> 407, Lrcover)
[ <ICOLOR Dk fsmw 73 £y |TYPE OF SAMPLE COLLECTED: [ JSAND 2o, oRgaave
OTHER: [IDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL

u z

& S

4> = VOLUME

22 W|  pPRESERVATIVE _ |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:

[ 4 [ ] Zce (gdrn© 120 [

[ 1 (] —c < e 2.0/

[ ] [ 1]

[ ] (]

[ ] [ ]

0 1 0 1 O e B ——




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project:

N T s OnTDe ot G T

Project Number._0¢s/9. 72

Sample Location ID: y’l+wo/30//ﬁ4>0 /3¢)

Site: _QW <+ Lake Doy /D

Date: _ S -9-7¢

Signature of Sampler: M/ ‘

TEMPERATURE.__76. O pH

SAMPLE DEPTH: Q'ﬂ.f (FT BELOW SURFACE)
VELOCITY MEASUREMENT O%TAINED [ ]YES, SEERECORD [X]INO

. 426

DISSOLVED O;: A/A

SPECIFIC CONDUCTIVITY: 225G quomblos

REDUCTION/OXIDATION POTENTIAL:

[0 rmt”

OTHER:

[ INONE

Time: Start: 2 2¢ 5/ End: _F ¢S4

SURFAGE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ IJSTREAM [ JRIVER [/]ISOPROPYL ALCOHOL
[< JPOND/LAKE { ]SEEP [ |DEIONIZED WATER

WATER DEPTH: | FD [ X JALCONOX

[ ]JHNO3 SOLUTION
[\« JPOTABLE WATER

EQUIPMENT USED FOR SAMPLING:
B<INONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:{DECONTAMINATION FLUIDS USED:
[*.JGRAVITY CORER [ XJISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ IDEIONIZED WATER
O —15 BLS [ IDREDGE [<JALCONOX
{ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ 1S.S.BOWL {s<JPOTABLE WATER
AT THIS LOCATION? [ [YES [AINO |[ ]S.S.BUCKET [ INONE
TYPE; (! SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:
[ JODOR [4]SILT Siery sann b 07{
[>dCOLOR Dk fhorr/, GHEY |TYPE OF SAMPLE COLLECTED: [NSAND  _roves)y ’
OTHER: [XIDISCRETE [ JORGANIC
{ JCOMPOSITE [ JGRAVEL

u >

<& s

€k =} VOLUME

3 2 ‘c"oj PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:

[x] [ 1 === U4wo (30|

[ 1] [><] T Yl 4 Do /30

[ ] [ ]

[ 1 [ 1

[ 1 [ 1]

51 I 1 R R N N ——

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD - |

Project_n~Te. oLeA DO _Oud 26E4 Site: g F LAkE DELLD
Project Number:___0g5,9. 70 Date: 5-7-%6
Sample Location ID:___//4LJD /40 /IJM-DO/ 4-0;
Time: Start__ /4129 End: _ /450 Signature of Sampler: g
SURFACE WATER INFORMATION
[ ]STREAM [ JRIVER [>fiISOPROPYL ALCOHOL
[><|POND/LAKE [ ISEEP [<]DEIONIZED WATER
WATERDEPTH.___ 7 (FT) [<JALCONOX
SAMPLE DEPTH:_0 - 2.5 (FT BELOW SURFACE) [ ]HNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [S4NO [><JPOTABLE WATER
TEMPERATURE,_Z§2.0 <~ pH.__S. 27 [ INONE

SPECIFIC CONDUCTIVITY:__ /95, O /m%;

DISSOLVED Oz : AA

REDUCTION/OXIDATION POTENTIAL:

—/ 1, 4 ml/ [

OTHER:

EQUIPMENT USED FOR SAMPLING:
[<|NONE, GRAB INTO BOTTLE
]JBOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:{DECONTAMINATION FLUIDS USED:
[>GRAVITY CORER L4 ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ 1S.S. SPLIT SPOON [ IDEIONIZED WATER
O- /%5 ZBLS [ ]JDREDGE [>XJALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [74POTABLE WATER
AT THIS LOCATION? [ ]YES B<INO [[ IS.S. BUCKET [ INONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:
[ JODOR < 1SILT sy Ty —SAID SO yi,f“fcoraz
[X]COLOR Beztar) 70 GAZEY  |TYPE OF SAMPLE COLLECTED: [ ISAND Zol% PR
OTHER: (A|DISCRETE []ORGANIC
[ JCOMPOSITE [ JGRAVEL

N

u =
< & s
4> 5 VOLUME
a 2 L(In" PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
el [ ] o (4100 /40 )
[ ] [ T Y ELDe /4ol T6P OF Col
[ 1] [sd ZdE Ui Do /40 R B T Dm oF CorteE
{1 [ 1]
[ ] [ 1
S (J:l 1




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project:__ AT< oresonps JUE TEA Site: __ el F [AKE DeyiD
Project Number: 285/9. 72 Date: _s5-7-%¢
Sample Location ID: h+w0/>’o,/41+7>o/>’o/

Time: Start__/s:+/ End: _ /S 25 Signature of Sampier:

SURFACE WATER INFORMATION [TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ IRIVER % JISOPROPYL ALCOHOL
[ >JPOND/LAKE [ ]SEEP [ JDEIONIZED WATER

WATERDEPTH.____/_ (FT) [ JALCONOX

SAMPLE DEPTH:_2 - 0.5 (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED{ YES, SEE RECORD [7iNO [<JPOTABLE WATER

TEMPERATURE:___ 28 ~ £ pH__ 4. 52 [ JNONE

SPECIFIC CONDUCTIVITY:___ /75 ¢en K65 EQUIPMENT USED FOR SAMPLING:

DISSOLVED O, : i’ 1>JINONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL_— 35~ 9 m i [ ]BOMB SAMPLER

OTHER: [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:{DECONTAMINATION FLUIDS USED:
[>4GRAVITY CORER [ *9ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ <IDEIONIZED WATER
G- 15 ° BLs [ ]DREDGE [*JALCONOX
[ ]JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ }JPOTABLE WATER
AT THIS LOCATION? [ JYES [ INO [[ 1S.S.BUCKET [ INONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ) [ JCLAY COMMENTS:
[ JODOR [XISLT  S/LTy-5A~D 5 c;% LecoveRY
[<ICOLOR Blerop/ D GXE)  |TYPE OF SAMPLE COLLECTED: [ISAND ZO VAR Lk
OTHER: [ ¥IDISCRETE [s<JORGANIC
[ JCOMPOSITE [ JGRAVEL

SAMPLES COLLECTED

u =

g :

o : o VOLUME

a2 u PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[v<] [ 1] 7o y4woLs ol

[ 1] [ Zc& Lt DoiSo i ToF of COLE
{1 [ Zce UL Ds /S 02 By of (WKL
[ ] [ ]

[ ] [ 1]

[ ] 0 1 s ——




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

A LAkE DELI D
$-7-926

Site:
Date:

Project__ AU poe 0V Ot ZAA
Project Number: o577 .70
Sample Location ID:_¢£/4 L«/O/‘éo///ﬂz;-jpo,é oj

Time: Start: 7S5 2 End: 75:5©

SURFACE WATER INFORMATION [TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ JSTREAM [ JRIVER [7ISOPROPYL ALCOHOL
[><]POND/LAKE [ ]SEEP [ IDEIONIZED WATER

WATERDEPTH:___/ __(FT) [ JALCONOX

SAMPLE DEPTH. 2 -2.5_(FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED | ]YES, SEE RECORD PXINO [ \POTABLE WATER

TEMPERATURE: 27 ° pH_Z. 74 { INONE

EQUIPMENT USED FOR SAMPLING:
[>2INONE, GRAB INTO BOTTLE

27 F [ ]BOMB SAMPLER
[ JPUMP TYPE:

SPECIFIC CONDUCTIVITY:_/32.0 e ffe S
DISSOLVED O;: AT

REDUCTION/OXIDATION POTENTIAL:
OTHER:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[¢IGRAVITY CORER [-<]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [%DEIONIZED WATER
D—/ S BeLS [ ]DREDGE [ JALCONOX
[ JHAND SPOON [ ]JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [XJPOTABLE WATER
AT THIS LOCATION? [ ]YES [XINO |[ S.S.BUCKET [ JNONE
TYPE: [ 1] SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ lcLay COMMENTS:
{ JODOR [»]SILT LY. / REco/CRY | 207
[ XICOLOR AR« EEctor TO GAEY|TYPE OF SAMPLE COLLECTED: [<ISAND LRAEAKICE ST h = SAID
OTHER: [>DISCRETE D<JORGANIC <
JGRAVEL

w z
25 Y
€k = VOLUME
8 3 "J',' PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
D! [ 1] T U4wo/e0|(
[ ] [ <] Tee UtDoleo /
[ 1 EX} Lce UL D16 O2,
[ ]
[ ] [ ]
............. (v 3t £\




OUG L AKE DEHID

5 /0 -Fb

Project__ATe. owewndo oitd TRA Site:
Project Number: ogs9. 79 Date:
Sample Location ID:__/r4¢20/50 /// n4poisei

Time: Start:_07:5s End: /o102

.......................................................................................

/

WATER DEPTH: (FT)

TEMPERATURE___ 724 0 °F

SURFACE WATER INFORMATION

SAMPLE DEPTHQ -0: s (FT BELOW SURFACE)
VELOCITY MEASUREMENT OBTAINED[ ]YES, SEERECORD [

TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [ <jISOPROPYL ALCOHOL
< JPOND/LAKE [ JSEEP [ JDEIONIZED WATER
[<JALCONOX
[ JHNO3 SOLUTION
INO [<]POTABLE WATER
pH__ 5. 2% [ JNONE

SPECIFIC CONDUCTIVITY:__ /40 yuntss

DISSOLVED O, : A

REDUCTION/OXIDATION POTENTIAL,__~ &2, F v

OTHER:

EQUIPMENT USED FOR SAMPLING:
[ INONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER

[ JPUMP TYPE:

EQUIPMENT USED FOR COLLECTION:

[>IGRAVITY CORER [ xJISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ 1S.S. SPLIT SPOON [ xJDEIONIZED WATER
- LS ' BLS [ JDREDGE [ JALCONOX

[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ \JPOTABLE WATER
AT THIS LOCATION? [ IVES [SiNO [I 1S.S. BUCKET { INONE
TYPE: 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [KISLT  Svemr-sa  to ) LEcoere)
[ICOLOR DA &R s o GREY|TYPE OF SAMPLE COLLECTED: MISAND /S Y osGanic
OTHER: X IDISCRETE [ >JORGANIC

{ JCOMPOSITE [ JGRAVEL

w =
<5 s
€ ke 5 VOLUME
3 3 :‘i,’ PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(1 [ ] Zce L 41J0/50 7/
(1] 1+ Tce 44> 0/807
[ ] [ 1
[ 1] [ ]
[ 1] [ ]
............. (!t vyt |




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project_a/rc. 0fcmipo QU4 L7 Site: _oug L ALE DEUID
Project Number.___ 0g5/2. 70 Date: 5 /0 -F¢
Sample Location ID:__ge4-{)o/ 720 1 /1440170 /ﬂ
Time: Start;_/o: 4/ End: / so % Signature of Sampler: /M
SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ JSTREAM [ JRIVER [*<]ISOPROPYL ALCOHOL
[ <]POND/LAKE [ ]SEEP [ >JDEIONIZED WATER
WATERDEPTH___ 7 (FD) [ <JALCONOX
SAMPLE DEPTH:2 ~2-5__(FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD [ fNO [<]POTABLE WATER
TEMPERATURE:_7S.0 °F  pH: Zo [ INONE
SPECIFIC CONDUCTIVITY; LS ian Mo s EQUIPMENT USED FOR SAMPLING:

DISSOLVED 05 : N/A

REDUCTION/OXIDATION POTENTIAL;_/.2/. ?

OTHER:

[ XINONE, GRAB INTO BOTTLE
{ ]BOMB SAMPLER
JPUMP  TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:

L JGRAVITY CORER [ ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: { 1S.S.SPLIT SPOON [ IDEIONIZED WATER

[ ]DREDGE [ JALCONOX

[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ 1S.S.BOWL [ JPOTABLE WATER
AT THIS LOCATION? [ JYES [ INO |[ ]S.S.BUCKET [ INONE
TYPE: 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ IJCLAY COMMENTS:
[ JODOR (AT zeTy-s5awD 35 Y letorery
[X]COLOR DAL BRayw 72 GHE¥ |TYPE OF SAMPLE COLLECTED: [}SAND /S 7. oesrmcs ‘
OTHER: D<IDISCRETE [ xJORGANIC

COMPOSITE [ JGRAVEL

iy =
<& s
& s VOLUME
23 ul PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(<] [ ] Loe UG wol7o !
[ 1] [x] T L L dBol7 6l
[ ] [ 1]
[ 1] [ 1
[ ] [ 1]
............. (11t 11




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD - |

Project:__ 7= oseapo occd TRA Site: _QOu<4 sLire DFEw/D
Project Number: O9PS 19, 7 Date: L /(0 —9C a P

Sample Location ID:_£74(v0190 ¢
Time: Start__/4/so End: _/5 00 Signature of Sampler:

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER:
[ ]STREAM [ JRIVER [+ ISOPROPYL ALCOHOL
[><]POND/LAKE [ ISEEP [ xJDEIONIZED WATER
WATER DEPTH._NA__ (FT) [ JALCONOX
SAMPLE DEPTH: 0 -6 " (EFBELOW SURFACE) { JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD {<INO [XIPOTABLE WATER
TEMPERATURE.__ &% “F pH_ 0. 25 [ JNONE
SPECIFIC CONDUCTIVITY:__ 220 gium [ffas EQUIPMENT USED FOR SAMPLING:
DISSOLVED Oy : CAES /A [XINONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL_/ 79. 4 »V/ [ ]BOMB SAMPLER
OTHER; [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
[5IGRAVITY CORER [-]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ JDEIONIZED WATER
O— /L5’ BLS [ JDREDGE [ JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ X[POTABLE WATER
AT THIS LOCATION? [ IVES [>NO |{ s.S.BUCKET [ INONE
TYPE; 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:
[ JODOR [ ISILT
[ JCOLOR TYPE OF SAMPLE COLLECTED: { ISAND
OTHER: [WIDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
=
S o &
o W =
K= 5 VOLUME
22 @W|  PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
> [ 1 T & L4t 06/901
[ 1] (%] & +Do/70/
[ 1 [ ]
[ ] [ 1
[ 1] [ ]
_____________ T T s S N S




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project:__ a7 e ofcn Do ot THEHA Site: o4 tAkE P>
Project Number:__ &S /5. 7o Date: 5 —jpo-9¢
Sample Location ID:__ge#to0200 1//‘44"00 zool M%/
Time: Start._ /504 End: /S!4% Signature of Sampler: /é//w’ /«_/
SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [~]ISOPROPYL ALCOHOL
[ XIPOND/LAKE [ ]SEEP [« JDEIONIZED WATER
WATER DEPTH:_A/4 __ (FT) [ <JALCONOX
SAMPLE DEPTH:_0-2.S (FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [\]NO [ }JPOTABLE WATER
TEMPERATURE,__ &S ° £ pH__ 5. 70 [ JNONE
SPECIFIC CONDUCTIVITY:___ 200 ¢2m Hos EQUIPMENT USED FOR SAMPLING:
DISSOLVED O3 : . O /m/ L [INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL, /€ %, © e [ ]BOMB SAMPLER
OTHER; [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
[IGRAVITY CORER [><]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ JDEIONIZED WATER
S-S ' BLs [ IDREDGE [ sJALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [SPOTABLE WATER
AT THIS LOCATION? [ VES [>INO |[ IS.S.BUCKET [ JNONE
TYPE: [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: i [ JCLAY COMMENTS:
[ JODOR [ ISILT
[ ]JCOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER: [>4DISCRETE [ JORGANIC
[ JGRAVEL

w =
25 g
& 5 VOLUME
8 2 3 PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
D<] [ ] e L4ty 062007
[ 1] [ X e L4 Dp20o0 ]
[ 1] [ 1]
[ 1 [ 1]
[ ] [ 1]
_____________ ST T S S




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project__ V712 oecmopn owut TAA Site: __ouwd- LAk E DcuiD

Project Number._ g5 /7. 72 Date: _5-~/0-7¢

Sample Location ID:__zz4uwo 2/ 94//){47)0 2.0 ) %/

Time: Start._/6 '/ 3 End: _/4°3Z Signature of Sampler: M’ /l-/

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ISTREAM [ JRIVER [ ISOPROPYL ALCOHOL
[.«JPOND/LAKE [ ]SEEP [ JDEIONIZED WATER

WATER DEPTH:_AJA __ (FT) [ <JALCONOX

SAMPLE DEPTH:5-2. S_(FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ [YES, SEERECORD  [X]NO [ ,dPOTABLE WATER

TEMPERATURE,___ 5%/~ pH:__ L. b [ INONE

SPECIFIC CONDUCTIVITY: _2/0_gsanHo¥

EQUIPMENT USED FOR SAMPLING:

DISSOLVED Oy: __ 5.0 oo /2

[>4NONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL__ /45 2 m V. [ ]BOMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|[DECONTAMINATION FLUIDS USED:
PIGRAVITY CORER LL ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [<JDEIONIZED WATER
o—/.5 " Bes [ ]DREDGE [><]JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.5.BOWL [JPOTABLE WATER
AT THIS LOCATION? [ IVES INO |[ ]S.S. BUCKET [ INONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ; [ ICLAY COMMENTS:
[ JODOR [ JSLT
[ ]JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER: [P4DISCRETE [ JORGANIC
[ JCOMPOSITE { JGRAVEL

uw z
< & >
& a VOLUME
23 uw PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(>4 [ ] :m:ﬁ =] LUELIOZ 107
[ ] b<l] T UtDOo 2/ 0/
[ 1] [ ]
[ 1 [ ]
[ 1 [ 1
............. G O 1 R S S ——




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project:_ A Tx. oRefrDo oecd TRA Site: __ryr4 ks DlpuiD

Project Number: ogs19. 7o Date: __S-vr0-2¢

Sample Location ID:_ /4w o220 t /114 D0 2201

Time: Start:_/7°./7 End: 77 '35 Signature of Sampler:

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [ JISOPROPYL ALCOHOL
[><JPOND/LAKE [ ]SEEP [ <]DEIONIZED WATER

WATER DEPTH._AA  (FT) [x JALCONOX

SAMPLE DEPTH: 2 ~0.5__(FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ |YES, SEE RECORD [XINO (< ]JPOTABLE WATER

TEMPERATURE____ 9o °F pH__7:0° [ INONE

SPECIFIC CONDUCTIVITY:__/9S_geu. fos EQUIPMENT USED FOR SAMPLING:

DISSOLVED Oy: _ D4 4 o /L [3¢JNONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL__ /72, F s i/ [ |BOMB SAMPLER

OTHER:

[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|[DECONTAMINATION FLUIDS USED:
[<]GRAVITY CORER []ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ IDEIONIZED WATER
p—/S ' Bts [ JDREDGE [ JALCONOX
[ JHAND SPOON { JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S. BOWL [ (JPOTABLE WATER
AT THIS LOCATION? [ IVES [4NO |[ ]S.S. BUCKET [ JNONE
TYPE: [l ‘ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ JSILT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER: [4DISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
-
S e g
nw =
3> 5 VOLUME
23 W!  PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[+ ] [ ] Toe UG 2z0/
[ 1 [x] P YLD o220/
[ ] [ 1]
[ ] [ 1
[ ] [ 1
S T S Y

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

Project,_aTe _ofeinido  Qud TEA ~ Site: oY Mﬂ’/?ﬁu/b
Project Number:.___085/9. 70 Date: __ 5 -//~
Sample Location ID:_¢¢#wo2301 /(14 D0230 %/
Time: Start._/0 07 End: Troiz4 Slgnature of Sampler: /
SURFACE WATER INFORMATION [TYPE OF SURFACE WATER: DECONTAMINAT/ {ON FLUIDS USED:
[ ]STREAM [ JRIVER [4]ISOPROPYL ALCOHOL
[ ><]POND/LAKE [ ]SEEP [\DEIONIZED WATER
WATER DEPTH._A/4__(FT) [>JALCONOX
SAMPLE DEPTH:; (FT BELOW SURFACE) ( JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD T>4NO L JPOTABLE WATER
TEMPERATURE. G F. *Z pH__ G H [ INONE
SPECIFIC CONDUCTIVITY:__/ 6O gom /s EQUIPMENT USED FOR SAMPLING:
DISSOLVED O, : A O pa L [ <]NONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL__/7/. & sV [ ]BOMB SAMPLER
OTHER: [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:]DECONTAMINATION FLUIDS USED:
D>AGRAVITY CORER [X]ISOPROPYL ALCOHOL

DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ IDEIONIZED WATER

O— 1S BLS [ JDREDGE [x JALCONOX

[ ]HAND SPOON [ JHNO3 SOLUTION

QA SAMPLES COLLECTED [ ]S.S.BOWL [ s4POTABLE WATER

AT THIS LOCATION? [ ]YES [>INO | IS.S.BUCKET [ INONE

TYPE: (! SEDIMENT TYPE:

SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:

[ JODOR [ ST

[ ]JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND

OTHER: [\ ]DISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL

u =z
< & g
> a VOLUME
3 3 % PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[><] [ 1 ZCE /407 3o/
[ 1] B<1 ICE U1 Do 2301
[ ] [ ]
[ 1] [ ]
[ ] [ ]
............. o2 3t 1 1

NOTESISKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project___ A7TC oo Do oud TAF Site: DU F LAE DENID
Project Number.__ Ops/4. 70 Date: 5 -//-2¢
Sample Location ID:__&/¢wo 270/, (2L 22 1oy a2k

Time: Start:_/3:07 End: /335

OTHER:

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ISTREAM [ JRIVER [<IISOPROPYL ALCOHOL
(< JPOND/LAKE [ ]SEEP [ IDEIONIZED WATER

WATER DEPTH,_A/4_ (FT) [# JALCONOX

SAMPLE DEPTH: o -0.S (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [  [YES, SEE RECORD  [>JNO [IPOTABLE WATER

TEMPERATURE;__ 2§~ pH.__ 7.2/ [ INONE

SPECIFIC CONDUCTIVITY:__ 2280 , 0o EQUIPMENT USED FOR SAMPLING:

DISSOLVED O,: __7- @ »7/ L D<INONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL,_ /57, S p i [ ]BOMB SAMPLER

[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[A]GRAVITY CORER [<]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S: SPLIT SPOON [X]DEIONIZED WATER
O—45 7 Bes [ ]DREDGE [ xJALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S. BOWL [ >JPOTABLE WATER
AT THIS LOCATION? [ JVES DXINO |[ 1S.S. BUCKET [ INONE
TYPE; 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ]SILT
[ ]COLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER; [XIDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
g 7
W =
& 5 VOLUME '
23 L PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[#4] [ 1] e I IO240/
[ ] [><] ot = UdDo 240/
[ ] [ ]
[ ] [ ]
[ ] [ ]
............. S 1 s S A R




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project_ AT 0£L2DO Lud TEAA Site: _ ou4 (AHE DRUID

Project Number—Z— 705040 __85/9.72 Date: S -/-9¢ ]

Sample Location ID:; WOZSoi 40250/ '

Time: Stanzﬁad: Yy, Signature of Sampler: D A2

SURFACE WATER INFORMATION [TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ IRIVER [>]ISOPROPYL ALCOHOL
[><]POND/LAKE [ ]SEEP [ |DEIONIZED WATER

WATER DEPTH_AA  (FT) [ < JALCONOX

SAMPLE DEPTH: (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [X]NO [ JPOTABLE WATER

TEMPERATURE: SBF pH__ 6. 46 [ INONE

SPECIFIC CONDUCTVITY;___ 2SS _ . Hos EQUIPMENT USED FOR SAMPLING:

DISSOLVED O;: __ 5.0 mq /£ [X]NONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL,_227. 7 m ¥/ [ ]BOMB SAMPLER

OTHER: [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[ >IGRAVITY CORER [#]}ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [5<JDEIONIZED WATER
O-45 "7 BLs [ JDREDGE [ »JALCONOX
{ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ 5dPOTABLE WATER
AT THIS LOCATION? [ IYES DXINO |[ ]S.S.BUCKET [ INONE
TYPE; [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ]JCLAY COMMENTS:
[ JODOR [ JSILT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER; []DISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL

us =z
zd :
€k a VOLUME
3 S ‘{},J PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[«] [ 1] ZTE L4 WO 2O |
[ 1] [] p=— ({40 ZLE0)
[ ] [ ]
[ 1] [ ]
[ 1] [ 1]
............. ol oo 1 — 1

NOTESISKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project;_A/ T s€c oD Oud LEA Site: _ O/4 (ArE DEH /D
Project Number:___O¢372, 20 Date: _5-//-96
Sample Location ID: é/4w0z60///1441>02&0/ M
Time: Start__/4 (5%  End: _/S! 40 Signature of Sampler: / W—/J/
e —— e e

SURFACE WATER INFORMATION

WATER DEPTH:_pVA__(FT)

TEMPERATURE,__ &L F

SAMPLE DEPTH:O - 0. ¢ (FT BELOW SURFACE)
VELOCITY MEASUREMENT OBTAINED [ [YES, SEE RECORD [ﬂNO

TYPE OF SURFACE WATER: DECONTAMIKATION FLUIDS USED:

[ ]STREAM [ JRIVER [ <IISOPROPYL ALCOHOL

[X JPOND/LAKE [ ]SEEP [ IDEIONIZED WATER
D JALCONOX
MHNO&SOI:UHGN—'?@% /07074
[Z]POTABLE WATER

pH:__ 5.0/ [ INONE

SPECIFIC CONDUCTIVITY: ZAC s oy

4’:/ Mq/L.

DISSOLVED O;:

REDUCTION/OXIDATION POTENTIAL,. 2.62. 3 ™ 4

OTHER:

EQUIPMENT USED FOR SAMPLING:
[<]NONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[<]GRAVITY CORER [¢]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: 4 r03076 [ sJDEIONIZED WATER
-5 BLS [ ]JDREDGE ([, JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [>JPOTABLE WATER
AT THIS LOCATION? [X]YES [ INO |[ ]S.S.BUCKET [ INONE
TYPE__Durcic srE B [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:
[ JODOR [ ST
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER: [XIDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
=
S e g
o =
€k o VOLUME
23 w PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
<] [ 1|__z== Li4(o0 260/
[ ] (<] T L4DO 260
[ ] [<] T c e UeD o 2401 D Bl frteaTz—
[ 1] [ 1]
[ ] [ ]
............. S 11 I U 1 R N A

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project_ATX ocgunipo Jud- TRA Site: ___ 24 (ke DD

Project Number:___oss/ 9.20 Date: _5-/2-26

Sample Location ID:_g/4wo 220! 40270

Time: Start: /oS53 End: /// ‘3o Signature of Sampler:

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ JSTREAM [ IRIVER [ XISOPROPYL ALCOHOL
[><IPOND/LAKE [ ISEEP [ A]DEIONIZED WATER

WATER DEPTH._4_ (FT) [ xJALCONOX

SAMPLE DEPTH:.0 0.5 '(FT BELOW SURFACE)

VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD DXJNO
[~]

TEMPERATURE:_Z22.0 £ pH.__ 7. 8D

SPECIFIC CONDUCTIVITY__ 210 4o Hoop

DISSOLVED O,: _ 7.0 me /[&

REDUCTION/OXIDATION POYENTIAL__ 229, O = V'’

OTHER:

EQUIPMENT USED FOR SAMPLING:
[><INONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER
[ JPUMP TYPE:

[ JHNO3 SOLUTION
[<IPOTABLE WATER
[ INONE

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[ >XJGRAVITY CORER [+4ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [<JDEIONIZED WATER
Q=15 "~ Bt [ ]DREDGE [xJALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [D<JPOTABLE WATER
AT THIS LOCATION? [ JYES [XANO | 1S.S. BUCKET [ INONE
TYPE; 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ST
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER: [X]DISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL

SAMPLES COLLECTED
P g
o W =
@ a VOLUME
23 W PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
D] [ 1] Fee U4woz7201
[ ] [ Ll ©Y+Do27 Ol
[ ] [ 1]
[ ] [ ]
[ ] [ ]
_____________ 480 18 (1 N

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project:__n7e oxcoive oild TRA Site:

Project Number:___0%g5/7. 70

Sample Location ID:_Z/4 wo Z&p/ 1 4DO2Z0 |

S
Time: Start:_//: 5/ End: /A!°

s

Date: _5r2-26

OUt LAke DLt D

er: Z /@%2 /_/_

SURFACE WATER INFORMATION

WATER DEPTH:._NA___(FT)

VELOCITY MEASUREMENT OBTAINED
TEMPERATURE,_&2Z _F

SAMPLE DEPTH: () -0.5 (FT BELOW SURFACE)

TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ISTREAM [ JRIVER [ JISOPROPYL ALCOHOL
[<]POND/LAKE [ )SEEP [ JDEIONIZED WATER
[<JALCONOX
{ JHNO3 SOLUTION
[ YES, SEERECORD [XINO [X]POTABLE WATER
pH: [ INONE

SPECIFIC CONDUCTIMITY:_ /20 o fos

DISSOLVED O;: 5. 2 ra /L

REDUCTION/OXIDATION POTEﬁTlAL:

OTHER:

EQUIPMENT USED FOR SAMPLING:
[<INONE, GRAB INTO BOTTLE
257.9 mV [ ]BOMB SAMPLER
[ JPUMP TYPE:

EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:

SEDIMENT INFORMATION
BLIGRAVITY CORER b JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ |DEIONIZED WATER
() - [.5 BLS |t 1pREDGE [< JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [XJPOTABLE WATER
AT THIS LOCATION? [ IYES [XINO [ IS.S.BUCKET [ JNONE
TYPE; [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ISILT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: [<IDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
w -
2% g
i = 5 VOLUME
3= W|  pRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(<] [ ] Y pg Lwpzgol
[ ] [<] L& U4 P 280/
[ ] [ ]
[ 1] [ ]
[ 1 [ 1]
[ 11 (J/i_______ 1 I




Project__asTe. 0@ avde et T A

Site:

LAKE DRI D

g4

Project Number: oes/a.7

O

Date:

s -/~ To

Sample Location ID:_£/¢woz 20 1/ 44D o290 1

Time: Start; /S'o3

End:

Ll |

................................................ g —

SURFACE WATER INFORMATION

WATER DEPTH_A/K._ (FT)

VELOCITY MEASUREMENT OBTAINED
TEMPERATURE.__ &2

SAMPLE DEPTH.0- 0.5 (FT BELOW SURFACE)

TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ IJSTREAM [ JRIVER L<JISOPROPYL ALCOHOL
[ ><]POND/LAKE [ ISEEP [ IDEIONIZED WATER
[<JALCONOX
[ JHNO3 SOLUTION
[ ]YES, SEE RECORD [>4NO [ POTABLE WATER
pH._f. 35 [ JNONE

SPECIFIC CONDUCTIVITY: (5Z o8

DISSOLVED O,: __ 5. 6 w0 /L

REDUCTION/OXIDATION pOTENTIAL_2/3. &

OTHER:

EQUIPMENT USED FOR SAMPLING:
[><]NONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER

[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[(P4GRAVITY CORER [<]JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [XIDEIONIZED WATER
O—rs ! BLS [ IDREDGE [ SJALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ JPOTABLE WATER
AT THIS LOCATION? [ IYES {<4NO {[ 1S.S. BUCKET [ INONE
TYPE: 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ISILT
[ ICOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER; [RIDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
-
o =
& = o VOLUME
22 3 PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[<] [ 1] T U 0270/
[ ] [+] = udtbozi0)
[ ] [ ]
[ ] [ ]
[ ] [ ]
20 1 T S O S




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project;__art ercobs OU4 vy, =224

Site: _ OUH (AEE DD

Project Number: 5579, 20

Date: 5-~/2 —2/( ., -

Sample Location ID:__ /4 J2 3O O///l//41>030 ol

Time: Stant: End:

SURFACE WATER INFORMATION {TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [>4ISOPROPYL ALCOHOL
[ <IPOND/LAKE [ ISEEP [X JDEIONIZED WATER

WATER DEPTH._AJA___(FT) [<JALCONOX

SAMPLE DEPTH: ) -0.5 (FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD {xNO | >4ROTABLE WATER

TEMPERATURE___S»2.  °~ pH.__ 7. © [ INONE

SPECIFIC CONDUCTIVITY__/E 3 sopm o S
DISSOLVED O,: __ & & ,..7/4
REDUCTION/OXIDATION POTENTIAL__/ 25~
OTHER:

EQUIPMENT USED FOR SAMPLING:
[INONE, GRAB INTO BOTTLE

[ ]BOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[\]GRAVITY CORER [ ¢ ]SOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ <JDEIONIZED WATER
fH= £S5 L BLS [ JDREDGE [=<JALCONOX
[ JHAND SPOON [ ]HNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ }JPOTABLE WATER
AT THIS LOCATION? [>JYES [ INO |[ 18.S.BUCKET [ INONE
TYPE: /445 /D [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:
[ JODOR [ ISWLT
[ ]JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER; [XIDISCRETE [ JORGANIC
[ JGRAVEL
SAMPLES COLLECTED
— - -
o g
> o] VOLUME
23 u PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(<] [ 1 Tz 4t 030 D/
[<] [ ] Tce U4 wo3o ol MS
[ =] [ 1] << Ut o 3001 hsD
[ 1] b<] T ce 24P o 300 1
[ ] [»] T & ¥+ 0 300 | 45
(1] X1 “ZTo& | _y#pozool ps> |




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD - |

Project._ATZ— o@sinvo oud T2

Site:

Oitd [ ARE D >

Project Number:

OP5/2,. 20>

Date:

S-/3-96 .

Sample Location ID:__z¢4e/o 3¢

o1 /udDo3 0|

Time: Start._/0! 3% End: /7. 3/

—
Signature of Sampler//y/%wz/

SURFACE WATER INFORMATION

WATER DEPTH._A/A (FT)

VELOCITY MEASUREMENT OBTAINED
TEMPERATURE;_ &S <~

SAMPLE DEPTH: D -2. $ (FT BELOW SURFACE)

TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ JSTREAM [ IRIVER [ ]ISOPROPYL ALCOHOL
[><]POND/LAKE ( )SEEP [ <JDEIONIZED WATER
[<JALCONOX
[ JHNO3 SOLUTION
[ ]YES, SEERECORD [ INO [<JPOTABLE WATER
pH:_4. 60O [ INONE

SPECIFIC CONDUCTIVITY:

/97 /,{10’1/9/05

DISSOLVED O,: _ 5.9 pg /4

REDUCTION/OXIDATION POTENTIAL:
OTHER:

— . 3

EQUIPMENT USED FOR SAMPLING:
[~ ]NONE, GRAB INTO BOTTLE

[ ]1BOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
[<]GRAVITY CORER [ 4ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: { ]S.S.SPLIT SPOON [« JDEIONIZED WATER
A—=sS " BLS [ IDREDGE [« JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [<]JPOTABLE WATER
AT THIS LOCATION? [ [YES [#INO |[ 1S.S.BUCKET [ JNONE
TYPE: B SEDIMENT TYPE:
SAMPLE OBSERVATIONS: . [ JCLAY COMMENTS:
[ JODOR [ JSILT
[ ]JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER; T/\IDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
=
S e &
o w =2
3> = VOLUME
23 W|  PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(>4 [ 1] Zce 4w o3) 07
[ 1 [<] T LEtPo3/ 0/
[ ] [ 1
[ 1] [ 1]
[ ] [
..... [T A T s S S

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD - |

Project.__u/7c. pecsn’pp Oud TEL , Site: _ QU4 L Ake DRUD
Project Number.___(8s/4_ 70 Date: _5-/2-%6
Sample Location ID:_gr#w/ 0320/ /4DE3 2.0 M
Time: Start:_y2:/7 End: /2SS Signature of Sampler: /ﬁ/
SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ISTREAM [ JRIVER [ >}ISOPROPYL ALCOHOL
[<]POND/LAKE [ |SEEP [ \JDEIONIZED WATER
WATER DEPTH._A/7 _ (FT) [ JALCONOX
SAMPLE DEPTH: -J-5 _(FT BELOW SURFACE) [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD ?S]No [ }4POTABLE WATER
TEMPERATURE: 7 pH: S. 79 [ JNONE
SPECIFIC CONDUCTITY:__Z 1 2 0 Hop EQUIPMENT USED FOR SAMPLING:
DISSOLVED Oy: 2.8 0 /2 [ NNONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL._ / S/ Z— s v { ]BOMB SAMPLER
OTHER; [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
[ <JGRAVITY CORER { /<JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ JDEIONIZED WATER
O-/15 T ES [ IDREDGE [<JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [YJPOTABLE WATER
AT THIS LOCATION? [ IYES [>NO [[ [S.S.BUCKET [ JNONE
TYPE; [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ) [ JcLaY COMMENTS:
[ JODOR [ ISLT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER; [>4DISCRETE [ JORGANIC
[ ]JCOMPOSITE {_IGRAVEL
-
P g
e 7Y, =
xk a VOLUME
23 o PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[ [ ] T L EuIn 3207
[ ] [x] Zce UdD o320/
[ ] [ ]
[} [ ]
[ ] [ ]
_____________ (1l o T

NOTES/SKETCH




Project:_ ATz oL AVDe owd ZLEA

Project Number: ogsI8. 720

EX=Y]

Sample Location ID:_£744203 50 [ 114505
4 .
Time: Start_//:07 End: /725

Site: oW LARE PEUID
Date: S$-/5 -7¢ 5
y %'//‘-/

Signature of Sample

SURFACE WATER INFORMATION [TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ JSTREAM [ IRIVER [7JISOPROPYL ALCOHOL
< ]POND/LAKE [ ISEEP [<]DEIONIZED WATER

WATER DEPTH_AA (FT) [ <JALCONOX

SAMPLE DEPTH:_c ~0. 5 (FT BELOW SURFACE) [ ]JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ IYES, SEE RECORD [>1No [ }POTABLE WATER

TEMPERATURE_ 3O pH_ L. S @ [ INONE

SPECIFIC CONDUCTIVITY;_ /£ & EQUIPMENT USED FOR SAMPLING:

DISSOLVED Oy (oot ma/ L TXINONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL,_/ 7/ & [ ]BOMB SAMPLER

OTHER: [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[>GRAVITY CORER [<]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON b« IDEIONIZED WATER
O—/5 " BLS [ |DREDGE [ JALCONOX
[ JHAND SPOON [ ]HNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S. BOWL [>JPOTABLE WATER
AT THIS LOCATION? DXYES [ INO | 1S.S. BUCKET [ JNONE
TYPE:; [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ISILT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER: [ NDISCRETE [ JORGANIC
[ ICOMPOSITE [ IGRAVEL
SAMPLES COLLECTED
=
S u 5
o w =
g5 5 VOLUME
23 Wl  pRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
pd [ ] e Lt 0330
>4 7 Tee (4200330 / PupicATe=
[ 1777 T UYEDO B30
[ ] [ ]
[ 1 {1
............. ST T S B




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project,__ATT. oo Oud THA Site: /4 LAtE Dey 1D

Project Number:___pgs/9. 70 Date: _5-(5-7¢

Sample Location ID:__ gz 40 3 40 Yt Po390i /

Time: Start._/2:=2/ End: _ /33 Signature of Sampler: '

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ISTREAM [ JRIVER [7]ISOPROPYL ALCOHOL
[><]POND/LAKE [ |SEEP [»JDEIONIZED WATER

WATER DEPTH.__ VA (FT) [ <JALCONOX

SAMPLE DEPTH: ©-0.5_(FT BELOW SURFACE) [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [JXNO [>JPOTABLE WATER

TEMPERATURE___ 33 ~ < pH:_ 6. 79 [ JNONE

SPECIFIC CONDUCTIVITY: / 7o EQUIPMENT USED FOR SAMPLING:

DISSOLVED O, : 7.z [>INONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL,_/ 76+ 7 [ ]BOMB SAMPLER

OTHER: [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[><JGRAVITY CORER [ <]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ \JDEIONIZED WATER
o-/S 'BLS [ ]JDREDGE [\ JALCONOX
[ JHAND SPOON JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ }4POTABLE WATER
AT THIS LOCATION? [ ]YES [INO |[ 1S.S.BUCKET { INONE
TYPE:; [ ] SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ST
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER; [XIDISCRETE [ JORGANIC
[ JCOMPOSITE { JGRAVEL

SAMPLES COLLECTED

u z
<8 S
@ o VOLUME
8 3 5," PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
D [ ] e Lid IO 340/
[ 1] 4 |_Z<== UL 340
[ 1] [ 1
[ 1 [ ]
[ ] [ 1
............. 0 NN A 1 A N N —




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

o d [ee DERID

Project Number:

Project__ /7T ol Do oeid TRA Site:
DESI19.20 Date:

S-/5 76

Time: Start_/S"/2_

Sample Location ID:__ w0 35 0/ Sluapozso |
P
End: /6 /6

Signature of Sampler: 7%/4”///

SURFACE WATER INFORMATION

WATER DEPTH. VA (FT

TEMPERATURE;_ 3/ ~C

SAMPLE DEPTH.2 -0 =1 (FT BELOW SURFACE)
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD

TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
{ ISTREAM [ IRIVER [“AISOPROPYL ALCOHOL
[>4POND/LAKE [ ISEEP [<JDEIONIZED WATER
[xJALCONOX
[ JHNO3 SOLUTION
>.«1No [>fPOTABLE WATER
pH.__&. 57 [_INONE

SPECIFIC CONDUCTIVITY:

/6) 3 51(»\//05

DISSOLVED O, : 7.t rmo

‘L

REDUCTION/OXIDATION POTENTIAL,_Z 75+ 3

v [

OTHER:

EQUIPMENT USED FOR SAMPLING:
[><JNONE, GRAB INTO BOTTLE
]BOMB SAMPLER
[ IPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
</GRAVITY CORER [X]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ xJDEIONIZED WATER
N~/ 5 " BLS [ JDREDGE [..JALCONOX
[ JHAND SPOON { JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [ \JPOTABLE WATER
AT THIS LOCATION? [ IVES [XINO [[ IS.S.BUCKET |)‘]b:lONE
TYPE: e SEDIMENT TYPE:
SAMPLE OBSERVATIONS: : [ ]CLAY COMMENTS:
[ JODOR [ JSILT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER: [<IDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
Lu ol
o &
Kk s VOLUME
73 w|  pRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
bl [ ] Zc= HEp o350
[ 1 < e —— L4 Do o |l
[ 1] [ ]
[ 1] [ 1
[ ] [ 1
..... < e ——-oece s

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project:__ AT o 2tyrDo _oud Tj2A Site:

OUt cAE DEewiD

Time: Start;_/6 ‘32—

Project Number.___ g5/ 9,70

Date:

S-/S-96

Sample Location ID:_£4-1/0 360 i/ U 4Do3 ol

End: /7122

Signature of Sampler: %/% /v
/7 P ﬂ//

TEMPERATURE:

SURFACE WATER INFORMATION

WATER DEPTH: /UA (FT)

DISSOLVED O;:

SPECIFIC CONDUCTIVITY:

TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [ #}SOPROPYL ALCOHOL
[D><JPOND/LAKE [ ]SEEP [ }JDEIONIZED WATER
[ JALCONOX
SAMPLE DEPTH: 2:0.S (FT BELOW SURFACE), 3., 5 [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ JYES, SEE RECORD {54NO [xJPOTABLE WATER
35 "< pH._C . 81 [ JNONE
/77 pgends & EQUIPMENT USED FOR SAMPLING:

2.8 ma /L

OTHER:

D)INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL, / 5. O v DNJBOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
ISAGRAVITY CORER [>4ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON 1< IDEIONIZED WATER
O — 75 " BLS [ IDREDGE [><IALCONOX
[ JHAND SPOON [ ]HNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [IPOTABLE WATER
AT THIS LOCATION? [ IVES DXINO | IS.S.BUCKET [ JNONE
TYPE; i1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ISILT
[ ]COLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER: [XIDISCRETE { JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
=
o w =
&= 3 VOLUME
23 W!  PpRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
<1 [ ] T L= LAp) 6360/
(4 [ ] g Ut ) 03602 1’ (1P [ ForTD
[ 1] (<] Zc & UA T O3601
[ 1] [ 1
[ 1] [ ]
............. S T 1 e R N N




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

SPECIFIC CONDUCTIVITY: /GO spAes

DISSOLVED O, : 2.8 mo J 2

INONE, G

REDUCTION/OXIDATION POTENTIAL_200. ¥ 4 VL [

OTHER:

Project:_ 7 ot piad TLA Site: _ U4 (ArE Dl D

Project Number:_p57/4.70 Date: S—/S —9¢

Sample Location ID:_g/¢¢wo 370 ///MH;» Yor.wyey|

Time: Start:_/ 7:4/ End: /%8'15 Signature of Sampler:

SURFACE WATER INFORMATION [TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
JSTREAM [ JRIVER [~/ISOPROPYL ALCOHOL
POND/LAKE [ ]SEEP [ xJDEIONIZED WATER

WATER DEPTH,_AJ/S __(FT) [S4ALCONOX

SAMPLE DEPTH: (5~ 0-5 (FT BELOW SURFACE) ) ' 46ov€ BeTom— [ JHNO3 SOLUTION

VELOGITY MEASUREMENT OBTAINED [ IVES, SEE RECORD  [-,NO [ }POTABLE WATER

TEMPERATURE:_3 O "¢ pH_2. 17 [_INONE

EQUIPMENT USED FOR SAMPLING:

RAB INTO BOTTLE

OMB SAMPLER
[ IPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
IXIGRAVITY CORER [X]JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [X|DEIONIZED WATER
O= /LK T BLS [ |DREDGE [« JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [>qPOTABLE WATER
AT THIS LOCATION? [ IYES [»<INO |l 1S.S. BUCKET [ JNONE
TYPE; 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ CLAY COMMENTS:
[ JODOR [ jSILT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: [XDISCRETE { JORGANIC
[ ]COMPOSITE [ JGRAVEL
SAMPLES COLLECTED
=
P g
o W =2
&= 5 VOLUME
2= W|  pRESERVATIVE _ |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
X1 [ ] & U4 0 370/
k21 [ ] ZCce U O 3702, [ ABoVE Lorror
[ ] [>d o U4DO 320 |
[ 1 [ 1]
{1 [ ]
o T S S R




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

Project:_arz oo Qud TRA Site: _OpU4 (AKE DRAID
Project Number:__©0&s5/9 70 ) Date: _5 -/¢-26 -
sample Location ID:_£¢ein)0 330 L/ A+ D63 30| > >
Time: Start__/o: 3/ End: 7/ f/04g Signature of Sampler: —
SURFACE WATER INFORMATION [TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:

{l 1sTREAM [ JRIVER [ ~JISOPROPYL ALCOHOL

I\ JPOND/LAKE [ ISEEP [ IDEIONIZED WATER

WATER DEPTH._V4 (FD) / [ <JALCONOX
SAMPLE DEPTH: O~ 0.5 (FT BELOW SURFACE) , & ABVE BI7TTer — [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ IVES, SEE RECORD [ DfNO < JPOTABLE WATER
TEMPERATURE__ &3 “F pH_ G- TS [ JNONE
SPECIFIC CONDUCTMVITY: /6 S sta Ao S EQUIPMENT USED FOR SAMPLING:
DISSOLVED Oy: __ &, 2 nno /& DXINONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL,__Z227. 2 m l/ [ MBOMB SAMPLER
OTHER; [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[XJGRAVITY CORER [ <}'SOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON [ XDEIONIZED WATER
O~ /S  BLS [ ]JDREDGE [ JALCONOX
[ JHAND SPOON (” JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL DGPOTABLE WATER
AT THIS LOCATION? [ [YESTHXINO | [S.S. BUCKET [ INONE
TYPE; [1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ) [ JCLAY COMMENTS:
[ JODOR [ ISWT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: [LIDISCRETE [ JORGANIC
[ ICOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
|
P g
L w 2
> o VOLUME
23 u PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
4 [ 1 |zd¢wo3g0/ 2D —
>4 [ 1 {gdeio3g02 2 —— )
[ ] <1 \s¢Doz20/ v}
[ ] [ 1| —=e=
[ ] [ 1] T—c&E
............. |l oWrreee — 1 1 e

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD - |

Project.__ /mz. oreirmnde O # TR

Site: - = LAl DLl D

Project Number:__ 2 £579. 70

Date: 5-/6- T (»

Sample Location D740 0300/ HY4D O30 |

Time: Start._//:S4 End:

)2 4O Signature of Sampler:,

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ JSTREAM [ JRIVER [,XISOPROPYL ALCOHOL
DZ]POND/LAKE [ ISEEP [IDEIONIZED WATER

WATER DEPTH__A//A (FT) ' [5JALCONOX

SAMPLE DEPTH: O ~(). S (FT BELOW SURFACE) /' 22 f£2vE BoTTo N — [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ |YES, SEERECORD [ INO [>4POTABLE WATER

TEMPERATURE: &5 £/ 271°%¢ pH:_7. (& /C [ INONE

SPECIFIC CONDucrlvm/ [ 20 s b5 L ///m/‘ «s  EQUIPMENT USED FOR SAMPLING:

DXINONE, GRAB INTO BOTTLE

DISSOLVED Oy __Z: 4 ma /L /5,4 ma/L
REDUCTION/OXIDATION POTENTIAL_Z.( 2. 7 v

) 72.4mV ' [BOMB SAMPLER

OTHER: /7 [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:[DECONTAMINATION FLUIDS USED:
[>QGRAVITY CORER [<]ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: { ]S.S.SPLIT SPOON [ JDEIONIZED WATER
o—/15S ' BLS [ IDREDGE [<ALCONOX
[ JHAND SPOON { ]HNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [><POTABLE WATER
AT THIS LOCATION? [ JYES [XINO [ 1S.S.BUCKET [ INONE
TYPE; 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ ]JODOR [ ISILT
[ ]JCOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER; [XIDISCRETE [ JORGANIC
[ JCOMPOSITE [ ]JGRAVEL
SAMPLES COLLECTED
w z
2 Y
& = 5 VOLUME
23 W|  pRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[<] [ ] ce (40390 ]
P<l [ ] T e Ut 03702
[ ] bd | e (4D o370/
[ 1 [ ]
[ 1 [ 1
[ ] ]

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD - |

Prbject: ATE ORANDO Oud T/

Project Number: o519, 70

Sample Location ID:_ 471/ 040 O/ J4Do4o ol

Site: _ Oyt LArE DRAD
Date: S-2/-%( ~ y/a

Time: Start._/0 ' 4¢” End: {/?ZL

. . 4
Signature of Sampler: Z ZQZ;//ZC_/

SURFACE WATER INFORMATION
[ ]STREAM
[ XPOND/LAKE

DECONTAMINATION FLUIDS USED:
[ 7#SOPROPYL ALCOHOL
{ MDEIONIZED WATER

[ ]RIVER

[ ISEEP

AAOE ]
\WATER-DEPTH: O—=0.5 (FT)/ 2/ nBovEBsT O~
{SAMPLE-DERTH: (ETAELOW SUREACE)-774 #2076

TEMPERATURE: Z/ 7 &/ °F  pH_Z44 /0.
SPECIFIC CONDUCTVITY: 20/ 4/ 0 _uum fios
DISSOLVED Oy: _ £, 5. 4 mo /e

v/

REDUCTION/OXIDATIOﬁPOTENTIAL: [72.
OTHER:

VELOCITY MEASUREMENT OBTAINED [ IYES, SEE RECORD o

[ /JALCONOX
[ JHNO3 SOLUTION
[>4POTABLE WATER
[ INONE
EQUIPMENT USED FOR SAMPLING:

NONE, GRAB INTO BOTTLE
[ }IBOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:
ISQGRAVITY CORER [ 29ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ XIDEIONIZED WATER
o-1S " BS [ ]JDREDGE [JALCONOX
[ ]HAND SPOON { ]HNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [Y4POTABLE WATER
AT THIS LOCATION? [ IVES S<NO [ 1S.S. BUCKET [ INONE
TYPE: i1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: : [ ICLAY COMMENTS:
[ JODOR [ ISILT
[ ]COLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER:; [DIDISCRETE [ JORGANIC
{ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
=
S e g
o w =
&= 5 VOLUME
23 Wl  pRESERVATIVE _ I|REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
e [ ] e /0 OF00 ]
X1 [ ] L& S (400 Fo 02— 2 ApAE Lo, |
[ ] <4 Y= UEDo 400 |
[ ] [ ] .
[ 1 [ ]
............. ST T e S S R

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SA

MPLE FIELD DATA RECORD

SPECIFIC CONDUCTIGITY: A4 //"

P
7 7/,1/*”6/05

DISSOLVED O, _ 4/~

/6.2 Mfé—

REDUCTION/OXI DATIO/N POTENTIAL: 4

OTHER:

/w;//?/, g

Project_ATC 0r€lAn/Do Ouid T /5 Site: __ud LAkeE DEUD

Project Number,__ 0 &</9. 70 Date: $5-2/-~76

Sample Location ID:_gz#-foo 4/o L44DPO 410 J ﬁ%/

Time: Start /2 ' 5% End: /39 Signature of Sampler: b

....................................................................................................................................................................................................................................................... e A e sestraecosczaaes

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ ]RIVER [X1ISOPROPYL ALCOHOL
PSIPOND/LAKE [ ]SEEP [ }{DEIONIZED WATER

WATER DEPTH_A/4___(FT) [ 4ALCONOX

SAMPLE DEPTH: O —0_5 (FT BELOW SURFACE/ 2/ RBVE BeT7T O~ [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ YES, SEERECORD [ INO [ XPOTABLE WATER

TEMPERATURE: WA /2% " C—  pH_psc.06 { JNONE

EQUIPMENT USED FOR SAMPLING:
[>NONE, GRAB INTO BOTTLE

£, JBOMB SAMPLER
[ ]JPUMP TYPE:

:|DECONTAMINATION FLUIDS USED:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTIO

[>GRAVITY CORER [>JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON < IDEIONIZED WATER

(D~ /S BeS [ IDREDGE [s<JALCONOX

[ ]HAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ 1S.S.BOWL [ <{POTABLE WATER
AT THIS LOCATION? [ IYES [XINO |[ IS.S.BUCKET [ INONE
TYPE; e SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ; [ ICLAY COMMENTS:
[ JODOR [ ISLT
[ ]COLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER; ISCRETE { JORGANIC

[

ul z
<& <
€k o VOLUME
8 2 3 PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[X] [ ] ZoE 40 G/ 0
<] [ ] & (14000 4 02 2 ' o E By,
[ ] <l | == U4 DodlD |
[ ] [ ]
[ ] {1
............. (-t  t 4 ——ee -—"

NOTES/SKETCH




Oud (AkE DRNID

Project__ A/ TC 0RLdPe  ouid- 2N Site:
Project Number:__ 0 g</2.70 z Date:

s-2/-9¢C

Sample Location ID:_&/f- 1w 0 4—&0,//1/;4«1)04-2,0 i

Signature of Sampler: MM

DISSOLVED O;: _ & © #z /.{; 7

e

REDUCTION/OXIDATION POTENTIAL:

I E A

OTHER:

Time: Start_/ 3:/44 End: _/4!/b

.......................................................................................................................................................................................................................... ! [ /

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ JRIVER [ %]ISOPROPYL ALCOHOL
[\<POND/LAKE [ )SEEP [<IDEIONIZED WATER

WATER DEPTH__ A2 (FT) [<JALCONOX

SAMPLE DEPTH:_() ~0.5 (FT BELOW SURFACE)/ 2 ABOVE B STOA_ [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD [‘>1No {>QPOTABLE WATER

TEMPERATURE:_2.9 "< /4 pH: 6.5 6 /ﬁﬂ [ JNONE

SPECIFIC CONDUCTIVITY, /80 4o, Hos /A EQUIPMENT USED FOR SAMPLING:

[ INONE, GRAB INTO BOTTLE
|>4BOMB SAMPLER
[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|[DECONTAMINATION FLUIDS USED:
DIGRAVITY CORER [>4ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ IS.S. SPLIT SPOON [ IDEIONIZED WATER
O— (5 7B8LS [ IDREDGE [<JALCONOX
[ JHAND SPOON [ ]HNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [<IPOTABLE WATER
AT THIS LOCATION? [XIYES [ INO || ]S.S.BUCKET { JNONE
TYPE__ S, A [ ] SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ ICLAY - COMMENTS:
[ JODOR [ ISWLT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER; [IDISCRETE [ ]JORGANIC
[ JCOMPOSITE [ JGRAVEL
SAMPLES COLLECTED
=
P &
o W =
& 5 VOLUME
2= w|  pRESERVATIVE _ |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
[ [ ] |z U420 420 !
[ 1 [é:]l 4 Udpodz ol
(] & UFDO G2 0] M5
[ ] (] 04206/ ST
[ 1 [}
............. S 1 T A

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD - |

OUt LAt DRMID
S - 2/~F(

Site:
Date:

Project:_a/Tz o7ZiADe owed T KA
Project Number:___ 085 /42.70
Sample Location ID:_ /¥ o430 [ U4LDo432]

Time: Stat: /#£'2 8 _ End: /535

Signature of Sampler:

SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ JSTREAM [ JRIVER [>X]ISOPROPYL ALCOHOL
J AIPOND/LAKE { JSEEP < |DEIONIZED WATER
WATER DEPTH: /G FN , [ JALCONOX
SAMPLE DEPTH: 0 —0-5 (FT BELOW SURFACE) /' _2Z ! BT LTI I~ [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ ]YES, SEE RECORD (o] [<JPOTABLE WATER
TEMPERATURE___ /YA pH__ A [ INONE

EQUIPMENT USED FOR SAMPLING:
[<INONE, GRAB INTO BOTTLE

SPECIFIC CONDUCTIVITY:
DISSOLVED O;:

Pav ozl

ANA]

OTHER:

REDUCTION/OXIDATION POTENTIAL,_ /7%

(

X 1BOMB SAMPLER

JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[YGRAVITY CORER (/4ISOPROPYL ALCOHOL

DEPTH OF SEDIMENT SAMPLE: { ]S.S.SPLIT SPOON b IDEIONIZED WATER

D—LS " BLs [ ]DREDGE [~JALCONOX

[ JHAND SPOON I)%HNO3 SOLUTION

QA SAMPLES COLLECTED [ ]S.S.BOWL [>4POTABLE WATER

AT THIS LOCATION? [ IYES [XINO |[ 1S.S. BUCKET [ INONE

TYPE; Il SEDIMENT TYPE:

SAMPLE OBSERVATIONS: [ ICLAY COMMENTS:

[ JODOR [ ISLT

[ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND

OTHER; [ HDISCRETE [ JORGANIC
[ JCOMPOSITE [ JGRAVEL

VOLUME

PRESERVATIVE REQUIRED

SAMPLE BOTTLE ID'S COMMENTS:

»¢{ [SURFACE
“=|WATER

—

T C &

L0430

i

14

Ut 09430 2

B0 4z20 [

o e

ey gy gy

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD

Project_ATC. ot ANDp g & THRA Site: __ 44 cqp s DD

Project Number.__ O0%372.20 Date: _5-22-7(

Sample Location ID:__z7 420 #D///éM'PD#O / J ,

Time: Start;__ /77 + End: /74% Signature of Sampler: ’

SURFACE WATER INFORMATION [TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ]STREAM [ IRIVER [>ISOPROPYL ALCOHOL
[ >JPOND/LAKE [ JSEEP [ <]DEIONIZED WATER

WATER DEPTH,_AV/A__ (FT) [ JALCONOX

SAMPLE DEPTH: d-9-5 (FT BELOW SURFACE/ 2 ABovE BoTor~ [ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [  IYES, SEE RECORD N0 POTABLE WATER

TEMPERATURE:_ 32 /32 ®C pH_G 93/6.27 [ JNONE

SPECIFIC CONDUCTVITY:_/ 23 /7 72& s a5 EQUIPMENT USED FOR SAMPLING:

DISSOLVED O;: _ &. 8.6, AP [<JNONE, GRAB INTO BOTTLE

REDUCTION/OXIDATION POTENTIAL_/ 6 3. € /7 7 U/ m v | >JBOMB SAMPLER

OTHER: [ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:]DECONTAMINATION FLUIDS USED:
[XGRAVITY CORER [>4ISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ 1S.S. SPLIT SPOON [ JIDEIONIZED WATER
O-—/,5 ‘=S [ ]JDREDGE [LJALCONOX
[ ]HAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S. BOWL [XIPOTABLE WATER
AT THIS LOCATION? [ VES BLINO |[ 1S.S. BUCKET [ JNONE
TYPE: [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: ) [ JCLAY COMMENTS:
[ JODOR [ ]SILT
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER: DDISCRETE [ JORGANIC
[ JCOMPOSITE [ IGRAVEL
SAMPLES COLLECTED
- -
S o &
o w =
3> o VOLUME
23 u PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
>4 [ 1] prate =4 LIl DFE O /[
Pl [ ] Y Udtood4 02
[ ] [=] v UtDo 44 06)
[ ] [ ]
[ ] [ ]
_______________ 5 T S S R




Project:_ V7T @ MLANDS (Al F T,

Site: _ Dz # c AL E DM (D

Project Number__0€5/9 70

Date: S -2z 70

Sample Location ID:_£Z# 6/ 0 450!/ A4 Dods e

Time: Start; /S 220

SURFACE WATER INFORMATION

WATER DEPTH. 7. 25 (FT)
SAMPLE DEPTH: O -(.5 (FT BELOW SURFACE)

VELOCITY MEASUREMENT,OBTAINED [ [YES,§E
TEMPERATURE:_3Z %,

End: / iz Signature of Sampl
[ JSTREAM [ JRIVER {JISOPROPYL ALCOHOL
e IPOND/LAKE [ )SEEP [><|DEIONIZED WATER
[}XIALCONOX
2 ' ALsvE BT I— [ JHNO3 SOLUTION
E/RZCORD [ INO [}POTABLE WATER
232°C oH 2.25/4. 57 { INONE

é'//s'.Q{( g Sl

DISSOLVED O3 :

SPECIFIC CONDUCTIV/ITY: /87 /s A ,/m///as

OTHER:

REDUCTION/OXIDATION/POTENTIAL: /';Lﬁ 7//?4—. [ m

1%

EQUIPMENT USED FOR SAMPLING:
ONE, GRAB INTO BOTTLE
OMB SAMPLER

[ JPUMP TYPE:

SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
DJGRAVITY CORER D}IISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON [ >IDEIONIZED WATER
o—/ S T BLS [ |DREDGE Z?ALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL POTABLE WATER
AT THIS LOCATION? [ IYES XINO |[ ]S.S. BUCKET Fjlnone
TYPE: [ ] SEDIMENT TYPE:
SAMPLE OBSERVATIONS: . [ ]JCLAY COMMENTS:
[ JODOR [ ST
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ JSAND
OTHER: ISCRETE [ JORGANIC
1t icomposITE [ JGRAVEL

w z

2% E

4> a VOLUME

3 b4 ‘i},’ PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
> [ ] R UEuo 45 0 [
[ [ 1 )/ W o 4S02

Kl ‘" ﬁﬁ:ﬁz‘- H4Do 450 |

[ ] [ 1] /0"

[ 1] [ ]
| — (il 1 1l e

NOTES/SKETCH




SURFACE WATER AND SEDIMENT SAMPLE FIELD DATA RECORD -

Project,_AT< omeAnbo oud TEA Site: __ OLth LAKE PERID
Project Number.__255/%.77 Date: $~22 _7¢
Sample Location ID:_g¢t/0 4401 /4 Dodbr ] W
Time: Start_/7'// End: / 5/’ 0/ Signature of Sampler: / a7 # [
SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ JSTREAM [ IRIVER [ AISOPROPYL ALCOHOL
[><]POND/LAKE [ ISEEP D<]DEIONIZED WATER
WATER DEPTH: NMA (FT [<JALCONOX
SAMPLE DEPTH: ¢ ~0.5 (FT BELOW SURFACE)/Z ' 9B E  Parrodn_ { JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ [YES,SEE RECORD [ INO [>}JPOTABLE WATER
TEMPERATURE: _3/ ‘;/ 30 <& . pH_Z. 00{/ S.76 { INONE
SPECIFIC CONDUCTIVITY: /56 /ST sonhles EQUIPMENT USED FOR SAMPLING:
DISSOLVED O;: _7- ?—/E | o S [><INONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTIAL_Z 04 ?_// Z21. 0 ~ ¥ [>JBOMB SAMPLER
OTHER: { JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:{DECONTAMINATION FLUIDS USED:
]>4GRAVITY CORER D<PSOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE; Tt 1s.s. sPuT SPOON Qqnalonzsn WATER
O—/S 7 gLs { ]JDREDGE : [ CJALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL 9<LPOTABLE WATER
AT THIS LOCATION? [ ]YESJ><1_N0 [ 1S.S.BUCKET { INONE
TYPE: [ SEDIMENT TYPE:
SAMPLE OBSERVATIONS: - [ JCLAY COMMENTS:
[ JODOR [ ST
[ ]COLOR TYPE OF SAMPLE COLLECTED: { JSAND
OTHER; J<|DISCRETE [ JORGANIC
[ JCOMPOSITE _ [_JGRAVEL
SAMPLES COLLECTED
~
6o H
w W =
> a VOLUME
23 Y PRESERVATIVE REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
Fd [ 1 s (1440 460/
] [ ] " YO 4602
€<1 P X L4640 |
[ ] [ ]
[ 1] [ 1
............. A 1 T [ —
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NTC CRLATDD

Project:

ot A

Project Number: OFS 1. 70

Site:

OUAF A ke Dy (D

Date:

5-25-7(

Sample Location ID:_ (L) O 470 | U4 o470/

Time: Start:_ /3’5 | End: /S/¥ Signature of Sampler:

SURFACE WATER INFORMATION | TYPE OF SURFACE WATER: DECONTAMINATION FLUIDS USED:
[ ISTREAM { IRIVER {>4iSOPROPYL ALCOHOL
D><JPOND/LAKE [ )SEEP P<JDEIONIZED WATER

WATER DEPTH. /2.5 (FT) e < JALCONOX

SAMPLE DEPTH:2-O. 5 (FT BELOW SURFACE)/ 2 Rissem!® g5y E Bo7O—|[ JHNO3 SOLUTION

VELOCITY MEASUREMENT OBTAINED [ IYES, SEE RECORD (M>dNO [\POTABLE WATER

TEMPERATURE;_Z 2 = /32 °C_ o 2./ /6 CF [ JNONE

SPECIFIC CONDUCTVITY. /25 /25 gperibo T

DISSOLVED O3:

REDUCTION/OXIDATION POTENTIAL,_/ 77 D,/ SUA P

/&

L)QBOMB SAMPLER

EQUIPMENT USED FOR SAMPLING:
YNONE, GRAB INTO BOTTLE

OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
£<IGRAVITY CORER {#JISOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S.SPLIT SPOON < |DEIONIZED WATER
O—/ S /B<S | PREDGE [>JALCONOX
[ JHAND SPOON [ JHNO3 SOLUTION
QA SAMPLES COLLECTED [ ]S.S.BOWL [>JPOTABLE WATER
AT THIS LOCATION? [ IYES [X]NO |l 1S.S. BUCKET [ INONE
TYPE; [ 1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ JCLAY COMMENTS:
[ JODOR [ ST
[ JCOLOR TYPE OF SAMPLE COLLECTED: [ ]SAND
OTHER: P2 |DISCRETE [ JORGANIC
[ JCOMPOSITE [ IGRAVEL
SAMPLES COLLECTED
8 5
@ w =
> a VOLUME
23 w PRESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
(X [ 1 e AW O 47 O/
X [ ] % UFWO4T o2
[ 1 b4 " UEDO 47 Of
[ 1 [ 1
[ 1] [ ]
_____________ ol w1
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Project:_ AT ogtApo Oy d TRA Site:

OUL {AE DEILD

Date:

5-23-76

Project Number:._Os$57/9, 70
Sample Location ID:_ 74 4280 /A4 Do430 |

Time: Start; /€'zo End: /[7 /O

Signature of Sampl

" LA
SURFACE WATER INFORMATION |TYPE OF SURFACE WATER: DECONTAMIIATION FLUIDS USED:
' [ ISTREAM [ IRIVER [><1ISOPROPYL ALCOHOL
DIPOND/LAKE { )SEEP [ >4DEIONIZED WATER
WATER DEPTH._MA_FT) [ SJALCONOX
SAMPLE DEPTH: (0-0-S (FT BELOW SURFACE) /2. ' #oveE BeTTor~— [ JHNO3 SOLUTION
VELOCITY MEASUREMENT OBTAINED [ YES, SEE RECOR MNO [\POTABLE WATER

TEMPERATURE. 3/ C_ /4 ph__ G 7 { INONE
SPECIFIC CONDUCTIVITY:_/ 7S (o Ho> /1A EQUIPMENT USED FOR SAMPLING:
DISSOLVED Oy: _ 7o & w2 /o ~ AR ONE, GRAB INTO BOTTLE
REDUCTION/OXIDATION POTENTAL__ A 24 OMB SAMPLER
OTHER: [ JPUMP TYPE:
SEDIMENT INFORMATION EQUIPMENT USED FOR COLLECTION:|DECONTAMINATION FLUIDS USED:
[P<GRAVITY CORER [ StSOPROPYL ALCOHOL
DEPTH OF SEDIMENT SAMPLE: [ ]S.S. SPLIT SPOON |>IDEIONIZED WATER
O—/ S BLS [ JDREDGE [>JALCONOX
[ JHAND SPOON [ HNO3 SOLUTION
QA SAMPLES COLLECTED [ 1S.S.BOWL [>4POTABLE WATER
AT THIS LOCATION? [ IYES JXJNO |[ IS.S.BUCKET [ INONE
TYPE: [1 SEDIMENT TYPE:
SAMPLE OBSERVATIONS: [ IJCLAY COMMENTS:
[ JODOR [ ISLT
[ ]COLOR TYPE OF SAMPLE COLLECTED: [ ISAND
OTHER: D¢IDISCRETE [ JORGANIC
[ JGRAVEL
SAMPLES COLLECTED
)
S e g
o W =
€ a VOLUME
33 @ RESERVATIVE  |REQUIRED SAMPLE BOTTLE ID'S COMMENTS:
e (1] ‘@-’-" = LEL/O4P0 )
P [ ] 4/ ULU O 48D 2
[ ] ‘[ﬁd ‘ UEDD £L20 ]
[ ] ]
[ 1 [ 1
............ T T N N
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APPENDIX C

PIEZOCONE STRATIGRAPHIC LOGS
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