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EXECUTIVE SUMMARY

The Jet Engine Test Cell (SS-029) is located within the central industrial corridor portion of Plattsburgh
Air Force Base adjacent to the eastern edge of the flightline apron. The site was used to test jet aircraft engines
by the Air Force from 1969 through 1993. Currently, the site has been leased to the Wood Group, an aviation
company that will also utilize the site for engine testing. The main structures comprising the facility are Building
2820, an oil/water separator connecting the floor drains inside the building to the storm sewer, a 6,000 gallon JP-
4 jet fuel underground storage tank, and a large above ground cooling water storage tank. The site occupies a
relatively flat area and is immediately surrounded by a paved parking area and access road, and mowed lawn
arcas. The flightline and other industrial corridor facilities are nearby.

In May 1989, the oil/water separator leaked releasing approximately 0.75 gallon of JP-4 jet fuel. In
December 1990 the leaking separator was replaced with a 1,000-gallon steel unit installed inside a partially buried
concrete structure. A separate fiberglass holding tank is used for storing petroleum products from the separator.

The areas of concern at the site are the location of the oil/water separator and the piping leading into and
out of the oil/water separator. Based on the past use of the building, the chemical compounds of concern at the
site are benzene, toluene, ethylbenzene, xylenes, and other petroleum hydrocarbons associated with JP-4 jet fuel
spills that may have occurred at the site.

In 1992, a Preliminary Assessment for SS-029 was completed and included a review of historical
records, personnel interviews, and a site walkover. No visual evidence of contamination was noted at the site;
however, an additional investigation was recommended for the areas of concern because of reported spills. This
Site Investigation (SI) was initiated in the fall of 1994,

The specific objectives of the SI were to describe the physical conditions of the site, to evaluate the nature
and extent of chemical contamination in the site groundwater and soils, to evaluate the risks posed by site
contaminants to human health and the environment, and to determine if remedial or removal actions are
warranted. Activities performed to satisfy these objectives included the collection and chemical analysis of 6
subsurface soil samples from borings advanced at three locations on site, the installation of 1 groundwater
monitoring well, sampling and chemical analysis of groundwater from the SI monitoring well and an existing
upgradient monitoring well, and the completion of a human health risk assessment.

The results of the soil and groundwater chemical analyses show no evidence of petroleum contamination
associated with JP-4 jet fuel spills. None of the soils encountered in the SI borings exhibited elevated PID
readings, visual contamination, or unusual odors. Soil samples from SS-029 were found to contain the organic
chemicals methylene chloride, acetone, trichloroethene, toluene, three phthalate compounds, and nine polycyclic
aromatic hydrocarbon compounds. None of these chemicals were present at concentrations that exceed regulatory
limits. Four metals (arsenic, barium, chromium, and lead) were detected in the soil samples, all at concentrations
below NYSDEC technical guidance values.

No volatile or semivolatile organic compounds were detected in the groundwater samples. Three of the
8 RCRA metals (arsenic, chromium, and selenium) were detected in the groundwater samples; the barium
analytical results were rejected due to Quality Assurance/Quality Control deficiencies. Chromium and selenium
were detected in the unfiltered (total) upgradient well (MW-02-047) sample at concentrations of 299 ppb and
6.2 ppb, respectively. The chromium concentration exceeds the 50 ppb regulatory limit for groundwater. Only
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arsenic and selenium were detected in the unfiltered (total) downgradient well (MW-29-001) sample at
concentrations of 5.3 ppb and 10.1 ppb, respectively. Arsenic was detected below the regulatory limit, while

selenium barely exceeded the 10 ppb regulatory limit. No metals were detected in the filtered (dissolved)
groundwater samples.

Human health nisk calculations were performed to evaluate the risks associated with human exposure
to contaminated media at SS-029. No unacceptable carcinogenic or noncarcinogenic human health risk is
associated with exposure to chemicals detected in soil or groundwater at the site.

Based on the negligible impact to human health and the environment from compounds in the soil at SS-
029, no remedial action is warranted to reduce or contain site contaminants. The data obtained during the SI

appears to be sufficient to support a decision document specifying "no further action" for the site for both
investigated media. Therefore, no further investigation is necessary.
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1.0 INTRODUCTION

This Site Investigation (SI) Report presents, summarizes, and provides interpretations and conclusions
regarding data gathered during SI field activities at the Jet Engine Test Cell site (SS-029) at the former
Plattsburgh Air Force Base (AFB) in Clinton County, New York. Investigations and site remediations are being
conducted at Plattsburgh AFB as part of the Department of Defense's Installation Restoration Program (IRP).
The IRP was developed as a component of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA) of 1986.
The IRP at Plattsburgh AFB currently is being administered by the Department of Defense’s Base Conversion
Agency (BCA) and implemented according to an interagency Federal Facilities Agreement (Docket No. III -
CERCLA - FFA-10201) among the United States Air Force (USAF), the United States Environmental Protection
Agency (USEPA), and the New York State Department of Environmental Conservation (NYSDEC) that was
signed on September 12, 1991.

Plattsburgh AFB is located in northeastern New York State (Figure 1-1). It is bordered by the City of
Plattsburgh to the north, Lake Champlain to the east, lake shore communities to the southeast, the Salmon River
and agricultural land to the south, and Interstate 87 to the west. Plattsburgh AFB was closed on September 30,
1995 and its reuse is being administered by the Plattsburgh Airbase Redevelopment Corporation (PARC) in
coordination with the Air Force BCA. The site has currently been leased to the Wood Group.

1.1 Pur he R

The specific objectives of the SI were: 1) to describe the physical conditions of the site; 2) to evaluate
the nature and extent of chemical contamination in the site groundwater and soils; 3) to evaluate the risks posed
by site contaminants to human health and the environment; and 4) to determine if remedial or removal actions
are warranted. Activities performed to satisfy these objectives included the advancement of test borings to obtain
subsurface soil samples, the installation of a monitoring well, the chemical analysis of soil and groundwater, and
a human health risk assessment.

1.2 i ription and Histor

The Jet Engine Test Cell site is located at the west end of Colorado Street adjacent to the flightline apron
within the central industrial corridor portion of Plattsburgh AFB (Figure 1-2). The facility reportedly was
constructed in 1969 and deactivated in 1993 (Tetra Tech 1994). In the summer of 1996, Building 2020 was
leased by PARC to the Wood Group, an aviation firm that will use the site to test jet engines.

Site features are shown on Figure 1-3 and in Photos 1 through 6. Building 2820 is the main structure
associated with the SS-029 facility. This building was used to test jet aircraft engines and, as a result, spills of
JP-4 jet fuel and lubricating oils occasionally may have occurred. An oil/water separator is located northeast of
Building 2820 as shown on Figure 1-3. Floor drains within Building 2820 discharge to the oil/water separator.
The aqueous discharge from the oil/water separator eventually flows to a storm sewer line located along Colorado
Street and oil from the separator flows to a separate fiberglass storage tank.

A separator, first installed at this site in 1971, was reported to have been leaking in May 1989 and
consequently was replaced. No soil contamination was reported and no contaminated soils were removed during
the separator replacement.
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PHOTO 1 - A westward view of the east side of the Jet Engine Test Cell (Building 2820).

PHOTO 2 - A southwestward view of the northeast end of Building 2820 showing the
oil/water separator housing, the cooling water tank, and two soil boring locations (orange-
flagged stakes) .

SITE PHOTOS - SS-029
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BUILDING
2918

BuILDING
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=

PHOTO 3 - A southeastward view of the north end of Building 2820 showing the oil/water
separator housing and piping associated with JP-4 UST 2820-1.

PHOTO 4 - An eastward view of well MW-29-001 with Building 2815 (Aerospace Ground
Equipment Facility) in the background.

SITE PHOTOS - SS-029
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PHOTO 5 - A northward view of the south end of Building 2820 showing: the paved
parking area and access road that surrounds the building; mowed lawn areas surrounding
the building; and the nearby flightline.

PHOTO 6 - A typical floor drain inside building 2820.

SITE PHOTOS - SS-029
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Several underground storage tanks (USTs) and above ground storage tanks (ASTs) are/were located at
or near the SS-029 site as shown on Figure 1-3. Available information on these tanks is summarized in Table
1-1. This information is being included for a broader picture of site SS-029 and its adjoining parcels and all UST
& AST sites are being investigated under the auspices and oversight of NYSDEC Region V. The tanks
reportedly contain(ed) JP-4 jet fuel, unleaded gasoline, No. 2 fuel oil, and diesel fuel to support various fueling
and storage facilities at SS-029 and adjacent sites. The ASTs have been removed and there was reportedly was
no evidence of surface contamination associated with these tanks. In 1992 the USTs (with the exception of UST-
2820-3 shown in Table 1-1) were replaced and no evidence of contamination reportedly was observed during their
removal (Tetra Tech 1994). Therefore, the locations of these current and former USTs and ASTSs are not
considered areas of concern where the potential for soil and/or groundwater contamination exists.

Chemicals of potential concern at this site are those associated with JP-4 jet fuel spills, such as benzene,
toluene, ethylbenzene, xylene, (BTEX compounds) and other petroleum hydrocarbons. Areas of concemn are the
locations of the former oil/water separator, and the lines leading into and out of the oil/water separator. Potential
contaminant migration pathways include soil and groundwater.

1.3 i igation

The Jet Engine Test Cell site was added to the IRP in 1991 when it was included in a Preliminary
Assessment (PA) of a number of areas of concern (Malcolm Pirnie 1992a). The assessment was completed in
1992 and no visual evidence of contamination at the site was apparent. However, the PA recommended further
investigation of the site’s areas of concern, including the collection and analysis of soil and groundwater samples.
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TABLE 1-1

JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION
PETROLEUM STORAGE TANKS IN THE VICINITY OF SS-029
DATA SUMMARY

ID No.

PAFB
Tank No.

Year
Installed

Year
Removed

Description

UNDERGROUND STORAGE TANKS

UST-2811

2811-New

1992

1996

Former aerospace Ground Equipment Facility 6,000-gallon
Unleaded Gasoline Underground Storage Tank. Tank was
located west of Building 2815. Replacement for a 5,000-gallon
tank installed in 1983 and removed in 1992. No evidence of
contamination was observed associated with the tank replaced
in 1992. The more recent tank removed in 1996 will not be
replaced. A report describing this tank removal is currently
being prepared for NYSDEC Region V.

UST-2812

2812-New

1992

1996

Former Aerospace Ground Equipment Utility 6,000-gallon JP-
4 Jet Fuel Underground Storage Tank. Replacement for a
5,000-gallon tank installed in 1983 and removed in 1992. No
evidence of contamination was observed associated with the
tank replaced in 1992. The 6,000-gallon tank recently
removed will not be replaced. A report describing this tank
removal is currently being prepared for NYSDEC Region V.

UST-2820-1

2820-New

1992

Currently in
use

Jet Engine Test Facility 6,000-gallon JP-4 Jet Fuel
Underground Storage Tank. Tank is located north of Building
2820, across the road. No evidence of contamination was
observed associated with the tank replaced in 1992.

UST-2820-2

2820

1967

1992

Jet Engine Test Facility 6,000-gallon JP-4 Jet Fuel
Underground Storage Tank. Tank was located north of
Building 2820. The tank was replaced by UST-2820-1 in a
different location. No evidence of contamination was observed
associated with the tank at the time of removal.

UST-2820-3

Unknown

No date of
tank removal
is available

Jet Engine Test Facility 500-gallon No. 2 Puel Oil
Underground Storage Tank. Tank identified from historic
drawings and the 1985 Phase I-Records Search (Radian
Corporation). Tank was located northeast of Building 2820 at
the position of boring SB-29-01. The tank is not listed on
current Plattsburgh AFB tank inventories and there are no
indications of the tank on site. A 1996 excavation found only
the steel hold-down straps for the tank.

UST-2826-1

2826A-New

1992

Replaced
with active
tank No.
2826-A-2

Snowbarn-Pavements-Grounds Maintenance 6,000-gallon
Unleaded Gasoline Underground Storage Tank. Tank is
located south of Building 2827. This is a replacement for a
6,000-gallon tank installed in 1983 and removed in 1992. No
evidence of contamination was observed associated with the
tank replaced in 1992.

UST-2826-2

2826B-New

1992

Replaced
with active
tank No.
2826-B-2

Ground Maintenance 6,000-gallon Diesel Underground Storage
Tank. Tank is located south of Building 2827. This is a
replacement for a 6,000-gallon tank installed in 1983 and
removed in 1992. No evidence of contamination was observed
associated with the tank replaced in 1992.
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TABLE 1-1 (Continued)

ID No. PAFB Year Year Description
Tank No. | Installed | Removed
ABOVE GROUND STORAGE TANKS
AST-2815-1 2815A 1964 No date of Aircraft Support Bquipment Storage 5,000-Gallon Diesel Fuel
tank removal | Above Ground Storage Tank. According to PAFB personnel,
is available the tank may have been removed and replaced by a UST.
However, there are no records for any UST at facility 2815.
No evidence of surface contamination was observed associated
with this tank.
AST-2815-2 2815B 1964 No date of Aircraft Support Equipment Storage 5,000-Gallon Diesel Fuel
tank removal | Above Ground Storage Tank. According to PAFB personnel,
is available the tank may have been removed and replaced by a UST.
There are no records for any UST at facility 2815. No
evidence of surface contamination was observed associated
with this tank.
Note:
1) Tank information obtained from Basewide Environmental Baseline Survey, Plattsburgh Air Force Base (Tetra Tech, 1994).
2) NA = Not Applicable - Tank has not been removed.
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2.0 TECHNICAL APPROACH OVERVIEW

SI field activities were conducted during October and November 1994 and consisted of:

° Collection of 6 subsurface soil samples at three locations
° Installation of 1 downgradient SI groundwater monitoring well
° Sampling of the SI monitoring well and an existing upgradient monitoring well

The field and analytical programs were carried out in a manner generally consistent with the Work Plan
(Malcolm Pimie 1992b), Final Chemical Data Acquisition Plan (Malcolm Pirnie 1992c), Site Safety and Health
Plan (Malcolm Pirnie 1992d), and the Monitoring Well Installation Plan (Malcolm Pirie 1992¢). However,
following consultation with Plattsburgh AFB, NYSDEC, and USEPA, some modifications were made to the
sampling and analytical program. These modifications included:

° All analytical data are USEPA Level IV with Level IV CLP deliverables. No analytical data are
USEPA Level II1.

] Hexane was eliminated as a rinse agent during the decontamination of sampling equipment--
only a methanol rinse was used.

° The well was developed using a hydro-lift pump equipped with dedicated and disposable
polyethylene tubing. Submersible pumps were not used.

° Pre-cleaned, factory sealed, disposable Teflon bailers were utilized for groundwater sampling.
Rinse blanks were taken at a frequency of 1 per batch lot for this apparatus.

° Rinse blanks were taken from soil sampling apparatuses at the frequency of 1 per day per
apparatus.

° Duplicates were taken at a minimum frequency of 1 per 20 samples for each medium.

° Matrix spike/matrix spike duplicate (MS/MSD) samples were taken at a frequency of 1 per 20
samples.

° Trip blanks were taken at a frequency of 1 per cooler for coolers in which a volatile groundwater
aliquot was shipped.

° A l-inch diameter slug was used to perform the rising head hydraulic conductivity test.

21 ri il Sampling Pr

Three borings were advanced at the site at the locations shown on Figure 2-1. Drilling was performed
with a CME-55 truck-mounted drill rig by Buffalo Drilling Company of Akron, New York, using hollow stem
augers (HSA). The borings were continuously sampled for physical description of the subsurface materials using
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2-inch and 3-inch diameter split-barrel samplers according to ASTM D 1586-84 procedures. Soil samples were
examined, classified, inspected for signs of contamination, and screened by the supervising field geologist with
a photoionization detector (PID). All observations were recorded in the field notebook and summarized in the
soil boring logs (Appendix D).

Two of the borings were advanced to the water table to obtain soil samples for chemical analysis. These
borings were situated (1) immediately downgradient of the oil/water separator (SB-29-01) and (2) immediately
downgradient of the sewer line connecting the building and the oil/water separator (SB-29-02). A downgradient
monitoring well was installed in the third boring (WB-MW-29-001), which also was used to obtain soil samples
for chemical analysis. Two discrete soil samples were taken at each boring location (6 samples) using 3-inch ID
split-barrel samplers.

None of the soils encountered exhibited elevated PID readings, visual contamination, or unusual
odors. Samples for chemical analysis, therefore, were collected from zones where potential contaminants
might reasonably be expected to remain (i.e., just below the ground surface at a 0- to 2.0-foot depth and
just above the water table at a 4.0- to 6.0-foot depth). All samples were analyzed for Target Compound List
(TCL) volatile organic compounds (VOCs) and semivolatile organic compounds (SVOCs), and RCRA
metals. Analytical results are provided in Appendix A and sample descriptions are provided in Appendix
B.

2.2 l llation

One monitoring well (MW-29-001) was installed at a location downgradient from the oil/water
separator (Figure 2-1) in boring WB-MW-29-001. The monitoring well was constructed with a 10-foot
long, 2-inch ID, schedule 40 PVC screen (0.010-inch slot) set in a position straddling the water table
surface. The screen was threaded to a length of 2-inch ID, schedule 40 PVC riser which extended to the
ground surface. A flush mount road box was installed over the PVC riser. Monitoring well construction
details may be found in Appendix E. The well was developed in a manner consistent with the Monitoring
Well Installation Plan (Malcolm Pirnie 1992¢). The well development log is provided in Appendix F.

23 roun r Samplin

The monitoring well installed during the ST (MW-29-001) and an existing upgradient monitoring
well (MW-02-047) were sampled once on November 16, 1994. The wells were purged with an Isco
peristaltic pump and dedicated HDPE tubing in accordance with the Work Plan. Well purging logs are
provided in Appendix F. After purging, groundwater samples were collected using disposable, dedicated
Teflon 1-5:8-inch OD bailers. Samples were analyzed for TCL VOCs and SVOCs, and total and dissolved
RCRA metals. Analytical results are provided in Appendix A and sample descriptions are provided in
Appendix B.

2.4 ratory Meth nd Validation Pr r

Samples collected for chemical analysis were preserved, packaged, and shipped according to procedures
specified in the Work Plan and Chemical Data Acquisition Plan. Samples were analyzed by Ecology and
Environment, Inc., of Lancaster, New York. Validated results of analyses performed on respective samples are
summarized in Appendix A. Methods of sample analysis used were: USEPA Contract Laboratory Program
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(CLP) Statement of Work (SOW) for Organic Analysis - Document Number OLMO01.8; and USEPA CLP SOW
Jor Inorganics - Documents Number ILM03.0. Results are discussed in Section 5.0.

All analyses were independently validated for usability and completeness under the supervision of URS’
Quality Assurance/Quality Control (QA/QC) Manager. Data validation was performed according to USEPA
Region II data validation procedures. The results of the audit are documented in the QC Summary Report (URS
Consultants 1995a). Raw (non-validated) data and associated blanks are compiled in the Interim Raw Data
Package (URS 1995b). Appendix C contains data flagged with validation qualifiers and cross-referenced to
method, trip, and field blank samples.

25  Geotechnical Testing

Two samples were collected and analyzed for geotechnical parameters. During drilling, split-barrel
samplers were used to collect 2 samples from boring WB-MW-29-001, with 1 sample from the screened interval
of the subsequently installed monitoring well. Geotechnical samples were analyzed for grain size (ASTM D
422), Atterberg limits (ASTM D 4318, for cohesive soils only), and moisture content (ASTM D 2216) by
Huntingdon Analytical Services of Middleport, New York. Geotechnical testing results, presented in Appendix
G, are discussed in Section 3.0.

2.6 logi in

In-situ slug tests were performed in the SI monitoring well to estimate the hydraulic conductivity of the
water-bearing formation. Slug tests were conducted by lowering the water level within the monitoring well with
a stainless-steel slug and monitoring the rate of return of the water to its previous level. Slug testing resulits,
calculations, and supporting data are presented in Appendix H. Section 3.6 presents a discussion of the results.

2.7  Site Surveying

Following sampling and drilling activities, the monitoring well and soil sample points were surveyed for
horizontal location and elevation. Horizontal coordinates are based on the New York State Plane Coordinate
System, Transverse Mercator Projection, East Zone, North American Datum of 1983. Elevations are based on
the North American Vertical Datum of 1988 (Mean Sea Level-MSL). Surveyed locations and elevations are
provided in Table I-1 of Appendix 1. Survey tie points for each boring also are provided in Appendix 1. All
surveying was conducted under the supervision of a New York State licensed Land Surveyor.
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3.0 PHYSICAL SETTING

3.1 Surface Features

The Jet Engine Test Cell site is located within the central industrial corridor portion of Plattsburgh AFB,
north of Colorado Street and adjacent to the flightline. Surface features of the site and adjacent areas are shown
in Figure 3-1. The Pavement and Grounds Maintenance Facility, Building 2827, is located north of S5-029.
The Fuel Systems Maintenance Dock Building 2818, is located south of SS-029. The Aerospace Ground
Equipment Facility is located in Building 2815, due east of SS-029. This facility and the adjacent Weapons
Systems Management and Maintenance Facility (Building 2801) comprise IRP site SS-006.

The prominent site surface features include: Building 2820, which houses equipment used to test jet
engines; the oil/water separator housing; a partially buried concrete structure near the northeast corner of Building
2820; the cooling water tank adjacent to the east central side of Building 2820; the piping and access structures
associated with JP-4 jet fuel UST 2820-1 north of Building 2820 (Figure 3-2 and Photos 1 through 6); and the
paved parking area and access road that surrounds Building 2820.

Although the central industrial corridor area generally slopes gently to the west-southwest, the site
occupies a relatively flat area. Soils are highly permeable in the mowed lawn areas surrounding the site; but
during heavy precipitation events, surface water flows toward the storm drain catch basin or manhole located near
the southeast comer of Building 2820 and storm drain drop inlets in depressions in the lawn areas northwest and
southwest of Building 2820 (Figure 3-2).

3.2 hy an n

According to the 1990 Census, Greater Plattsburgh has a population of 38,173. Between 1970 and
1990, the population of Clinton County has grown from 72,934 to 85,969, an average growth rate of
approximately 0.9 percent per year. Assuming this growth rate remains constant, the projected population of
Greater Plattsburgh will be approximately 41,751 by the year 2000; however, closure of the base may reduce this
population by about 6,000.

Land uses near Plattsburgh AFB include residential, commercial, industrial, and recreational. A zoning
map for Plattsburgh AFB and vicinity is presented on Figure 3-3. Subsequent to base closure, it is expected that
zoning will be restructured based upon reuse and redevelopment recommendations from the PARC. The draft
base reuse plan indicates a probable industrial or aviation support reuse for SS-029 (PARC 1995).

Plattsburgh AFB obtains its potable water from the City of Plattsburgh municipal water system.
Municipal water supply sources are the Paterson and Mead reservoirs, and West Brook, located approximately
5 miles northwest of the City of Plattsburgh. Some residences adjacent to the base rely on private wells for
drinking water. These residences include the homes along Kemp Lane (near the base's north gate), the residential
development on old NY Route 22 (near the NY Route 22 and I-87 interchange); and residences along Route 9
just north of the Salmon River (Figure 3-4). These residences are approximately 1/2-mile north, 8/10-mile west,
and 2-miles southeast of the site, respectively, and should not be influenced by groundwater flow from SS-029
(see Section 3.6).
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3.3  Yegetative Covertypes

Vegetative covertypes, both aquatic and terrestrial, were mapped during the Step 1 Habitat Assessment
(URS Consultants 1994a). Covertypes within 1,000 feet of the site are shown on Figure 3-5 and described below.
[Plots of covertypes over the entire base at a scale of 1" = 200" may be found in the Step I Habitat Assessment

Report (URS 1994a).]
. Terrestrial System - Non-Forested Covertypes (Highly Disturbed)

(IS) - Unvegetated Impervious Surfaces - This covertype includes paved surfaces (e.g., roads, parking lots,
runway, etc.) and building exteriors. These surfaces are impervious to precipitation and possess artificial
drainage systems (i.e., gutters, storm sewers, etc.). Vascular plants are only minor, incidental components of this
covertype, which is found throughout the base.

(ML) - Mowed Lawn - This covertype is mapped in areas of lawn grasses maintained by regular mowing. Trees
and shrubs may be present, but make up less than 30 percent of the cover. This covertype can be found
throughout the base. It includes most of site SS-029 and large areas to the east of the flightline.

(LT) - Mowed Lawn With Trees - This covertype is similar to Mowed Lawn (ML) but trees and shrubs make
up more than 30 percent of the areal cover. An example of this covertype is a small area northeast of SS-029.

. Terrestrial System - Forested Covertypes

(PH) - Pine-Hardwoods - This covertype is the most xeric of the forested types and occurs on well-drained
sandy soils. It is similar to the Appalachian oak-pine forest and pine-northern hardwoods forest of Reschke
(1990). Pines make up more than 50 percent of the stand and some stands are plantations. This covertype
occurs throughout the base. An example is a small area located northeast of SS-029. Dominant plant species
include:

Trees/Saplings
Pines (Pinus strobus, P. rigida, P. resinosa)
Oaks (Quercus rubra, Q. alba, Q. velutina)
Aspens (Populus grandidentata, P. tremuloides)
Paper Birch (Betula papyrifera)
Black Cherry (Prunus serotina)

Shrubs
Blueberries (Vaccinium angustifolium, V. pallidum)
Black Huckleberry (Gaylussacia baccata)
Sheep Laurel (Kalmia angustifolia)

Herbs
Bracken Fern (Pteridium aquilinum)
Sarsaparilla (Aralia nudicaulis)
Indian Cucumber-root (Medeola virginiana)
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(MH) - Mixed Hardwoods - This covertype occurs on mesic sites. It is most similar to successional northern
hardwoods, but with elements of the beech-maple mesic forest of Reschke (1990). Some conifers may be present,
e.g., white pine, hemlock, and northern white cedar, but these together make up less than 50 percent of the stand.
This covertype is found throughout the base. An area with this covertype occurs northeast of SS-029. Dominant
plant species include;

Trees/Saplings

Red Maple (Acer rubrum)

Aspens (Populus grandidentata, P. tremuloides)

Paper Birch (Betula papyrifera)

Beech (Fagus grandifolia)

Sugar Maple (Acer saccharum)

White Ash (Fraxinus americana)

Oaks (Quercus rubra, Q. alba, Q. macrocarpa)
Shrubs

Hop Hombeam (Ostrya virginiana)

Ironwood (Carpinus caroliniana)

Spicebush (Lindera benzoin)

Herbs

Cinnamon Fern (Osmunda cinnamomea)

Sensitive Fern (Onoclea sensibilis)

Spinulose Wood Fern (Dryopteris spinulosa)
Herbs

Cinnamon Fern (Osmunda cinnamomea)

Sensitive Fern (Onoclea sensibilis)

Spinulose Wood Fern (Dryopteris spinulosa)

. Riverine System

(DS) - Ditch/Intermittent Stream - This covertype occurs along small drainage ways, either channelized or
natural. Anexample is a small area northeast of SS-029. These drainageways are often lined with plant species
from the Wet Meadow or Shrub Swamp communities. Fish species that may be found in ditches include:

Bluntnose Minnow (Pimephales notatus)
Creek Chub (Semotilus atromaculatus)
Johnny Darter (Etheostoma nigrum)

The U.S. Amy Corps of Engineers (USACE) identified a wetland area located approximately 1,100 feet
northeast of SS-029 (Figure 3-5). This federally-regulated wetland is described as a forested swamp area
(USACE 1992). The closest NYSDEC-regulated wetland is approximately 3,500 feet southwest of the site (PB-
14). Other wetlands identified on the base and details of base wetland resources are described in the base-wide
wetland delineation report (URS Consultants 1993).
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34 Soil Characteristics

Soils in the vicinity of SS-029 have been classified by the Soil Conservation Service as Urban Land
(USDA-SCS undated). These soils generally consist of nearly level areas where at least 80 percent of the surface
is covered with asphalt, concrete, buildings, or other impervious materials.

35  Geologic Setting

Stratigraphy in the area of SS-029 can be generalized as consisting of three hydrogeologic units (four
stratigraphic units): an upper unconsolidated sand aquifer, an underlying confining layer formed by a thin silt
and clay unit and thicker glacial till unit, and a thinly bedded dolostone bedrock aquifer. Since the SS-029 SI soil
borings only partially penetrated the upper sand aquifer, stratigraphic information from nearby deeper borings
conducted for other investigations (MW-06-001 and MW-06-002) and from maps prepared by Malcolm Pimie
(Malcolm Pirnie 1994) was used to construct a cross-section in the vicinity of the site. This cross-section, located
on Figure 3-6, is shown on Figure 3-7.

The sand (water table) aquifer generally consists of fine to medium sand with lesser, variable amounts
of coarse sand, silt, and gravel. The sand is of glaciomarine and glaciolacustrine origin and is typically brown
to gray in color. The thickness of the sand unit ranges from 32.0 to 39.0 feet in the vicinity of $S-029. The sand
unit typically becomes finer grained with depth, grading texturally into the underlying silt and clay unit. Table
3-1 summarizes geotechnical information for samples collected during the SI from the sand unit. The complete
geotechnical testing report is included as Appendix G.

A gray silt and clay unit, also of glaciomarine/glaciolacustrine origin, typically underlies the sand unit
in the vicinity of the site. The silt and clay unit was encountered in well borings MW-06-001 and MW-06-002
at adjacent IRP site SS-006 at approximate depths of 39.0 feet and 32.0 feet, respectively (161 feet elevation
above mean sea level [amsl]). The thickness of the silt and clay unit could not be determined from these borings.

Glacial till reportedly underlies the silt and clay unit and overlies bedrock. It is described as a poorly-
sorted gray silt and clay matrix with frequent gravel, cobbles, and boulders (Malcolm Pirnie 1994). The till was
reported to be 14.5 and 24 feet thick in piezometers PZ-2D and PZ-11D, respectively, which are the closest
borings to the SS-029 site that encountered glacial till (Figure 3-8).

The silt and clay unit, in combination with the underlying glacial till, forms a confining layer between
the upper sand aquifer and lower bedrock aquifer.

Bedrock at the site is described as thin, horizontally to sub-horizontally, bedded dolostone (Malcolm
Pimie 1994). Bedrock was encountered at depths of 54.0 and 73.5 feet (119.0 to 129.5 feet elevation amsl) in
piezometers PZ-11D and PZ-2D, respectively, which are the closest explorations to the site that encountered
bedrock. Geophysical survey data (Malcolm Pimie 1994) indicate that bedrock beneath SS-029 is at a depth of
approximately 64 feet (approximately 135 feet elevation amsl).
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3.6 Hydrogeologic Setting

Groundwater in the Plattsburgh area generally occurs in both the overburden deposits and bedrock. The
Adirondack Mountains to the west of Plattsburgh represent the major recharge area for the region and Lake
Champlain represents the regional discharge area (Giese and Hobba 1970). Other locally significant discharge
areas include the Saranac and Salmon Rivers. The Saranac River is located approximately 0.9-mile to the
northwest of $S-029, while the Salmon River is located approximately 1.6 miles south of SS-029. Groundwater
flow from SS-029 is to the southeast toward the Golf Course Drainage Area, located approximately 1.6 miles
southeast of the site, and eventually to Lake Champlain.

Groundwater elevations were recorded in the SI monitoring wells and several nearby existing wells during
this study (Table 3-2). These data were used to infer groundwater flow patterns across the site. Figure 3-9
depicts the potentiometric surface of the unconfined water table aquifer in the vicinity of SS-029 from water level
data collected on December 11, 1994. Local groundwater flow is toward the southeast at a horizontal gradient
of approximately 0.007 f/ft. Since the data collected on January 12, 1995 indicates that water level elevations
did not change significantly from December, there is negligible variation in the resultant groundwater direction
and gradients. Regional groundwater flow, measured in May 1995 and depicted on Figure 3-10, is south-
southeast in the general area of the site. Vertical hydraulic gradients were not calculated.

In-situ hydraulic conductivity tests were performed on the SI monitoring well, MW-29-001. Rising and
falling head slug test data were analyzed using the method of Bouwer and Rice (Bouwer and Rice 1976; Bouwer
1989). Calculated hydraulic conductivity values for the sand aquifer in the site vicinity are summarized in Table
3-3. Hydraulic conductivity calculated for MW-29-001 averaged 1.17 x 10 cm/sec, which is within one order
of magnitude of the values calculated for nearby wells screened slightly deeper in the sand aquifer (Table 3-3).
Monitoring well MW-29-001 was screened through the upper, coarser textured portion of the sand aquifer and
has slightly higher hydraulic conductivity than the wells screened in the finer textured, deeper portion of this
aquifer. Hydraulic conductivity calculations are included as Appendix H.

The silt and clay unit and underlying glacial till form a confining layer that separates the unconfined sand
aquifer from the confined bedrock aquifer. Deep boring stratigraphic information from nearby investigations
indicates that the confining unit is probably continuous beneath SS-029. The vertical hydraulic conductivity of
the silt and clay unit is estimated to be approximately 10® cm/sec and the hydraulic conductivity of the glacial
till is estimated to be approximately 10”7 cm/sec (Malcolm Pirnie 1994).

Groundwater flow in the bedrock aquifer beneath Plattsburgh AFB has been only cursorily investigated.
Eight bedrock wells/piezometers were installed as part of the base-wide hydrogeology investigation (Malcolm
Pirnie 1994). Data from April 1994 indicated that groundwater flow in the shallow bedrock aquifer was to the
east and southeast toward Lake Champlain and the Salmon River, at a horizontal gradient of approximately 0.007
fi/ft (Malcolm Pirnie 1994). Slug tests performed on the bedrock wells yielded hydraulic conductivities ranging
from 10 to 102 cm/sec.
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4.0 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The National Oil and Hazardous Substance Pollution Contingency Plan (40 CFR 300) requires that the
selection of remedial actions at CERCLA sites meet applicable or relevant and appropriate requirements
(ARARs) of federal and state environmental laws and regulations (USEPA 1990a). The process of identifying
ARARSs begins during the scoping of the investigation and can continue through the remedial design phase.
ARARs identification is always site-specific.

4.1 Definition of ARARs and TBCs

A requirement of federal or state law may be either "applicable” or "relevant and appropriate.”

Applicable requirements are those cleanup standards, standards of control, and other environmental
protection requirements, criteria, or limitations promulgated under federal or state law that specifically address
a hazardous substance or contaminant, a remedial action, location, or other circumstances at a CERCLA site.

Relevant and appropriate requirements are those cleanup standards, standards of control, and other
environmental protection requirements, criteria, or limitations promulgated under federal or state law that, while
not "applicable” to a hazardous substance or contaminant, a remedial action, location, or other circumstances at
a CERCLA site, address problems or situations sufficiently similar to those encountered at a CERCLA site that
their use is well-suited to the particular site.

In addition to promulgated standards and controls, other requirements are "to be considered (TBC)."
TBC:s are federal and state policies, advisories, and other non-promulgated health and environmental criteria,
including numerical guidance values, that are not legally binding. TBCs are used for the protection of public
health and the environment if no specific ARARs for a chemical or other site condition exist, or if ARARs are
not deemed sufficiently protective.

ARARSs are divided into the following three categories, although categories may overlap.

Location-specific requirements discussed in Section 4.2, pertain to existing natural or cultural features
at the site that are specifically protected. These may affect contaminant levels or implementation of remedial
actions.

Chemical-specific requirements are numerical values, or methodologies which result in the establishment
of numerical values, for the acceptable amount of a chemical in the environment. Chemical-specific requirements
are addressed in detail in Section 4.3 of this report.

Action-specific requirements pertain to the proposed site remedies and govern implementability of the
selected site remedy. Action-specific ARARs generally set performance or design standards, controls, or
restrictions on particular types of activities. These are generally addressed in a Feasibility Study.

42  Location-specific ARARs
The following location-specific ARARs were evaluated in relation to the $S-029 site.
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4.2.1 Natural Features
National Eqvi L Poli 1969 (NEP

The Department of the Air Force recently revised its regulations to update the Air Force process for
compliance with NEPA. The final rule for the Environmental Impact Analysis Process (32 CFR Part 989) was
published in the January 24, 1995 Federal Register. This revision provides policy and guidance for consideration
of environmental matters in the Air Force decision-making process. It implements the Council on Environmental
Quality Regulations for Implementing the Procedural Provisions of NEPA (40 CFR Parts 1500-1508) and 32
CFR Part 188 (Department of Defense Directive 6050.1, Environmental Effects in the United States of DOD
Actions).

The Air Force’s position on CERCLA -consistent response actions with respect to the requirements of
NEPA is that the CERCLA response process can satisfy the requirements of NEPA by addressing potential
impacts of remedial actions on human health and the environment (USAF 1992). Installations have the option
to prepare separate NEPA- and CERCLA-consistent restoration documentation, but an attempt is made to:

° Integrate NEPA and CERCLA documentation whenever possible

. Use the community involvement element of the CERCLA process to address impacts of
remedial actions

] Evaluate potential environmental impacts the response action may have on natural resources

] Reflect any potential impacts from anticipated CERCLA response actions in the disposal/reuse
Environmental Impact Statement.

32 CFR Part 989 also sets forth policy for compliance with Executive Orders #11988 and #11990 on
Floodplain Management and Wetlands Protection. These require that a remedial alternative located in a
floodplain or in a wetland not be selected unless a determination is made that no practicable alternative exists.
If no practicable alternative exists, potential harm must be minimized and action taken to restore and preserve
the natural and beneficial values of floodplains (e.g., reduction and control of flood hazard, replenishment of
groundwater, soil conservation, and conservation and long-term productivity of existing flora and fauna).

Section 404 of the Clean Water Act and related regulations (40 CFR 230) protect waters of the United
States, including wetlands, and prohibit the deposition of dredged or excavated materials. Protection of aquatic
and wetland habitats is a primary goal of this program. Remedial activities that affect these habitats may include
capping, stream channelization, and dewatering of the site [See 33 CFR 320-330 for USACE permit regulations].

New York State Use and Protection of Waters (6 NYCRR 608) establishes a permit program to protect
certain classes of New York State waterways. Stream disturbances must be avoided, or adverse impacts must
be mitigated through terms and conditions of the joint permitting process between NYSDEC and USACE
regulating waters of the United States. Protected streams included Class A, B, and C (T).

New York State Fish and Wildlife Regulations (6 NYCRR 182) and the federal Endangered Species Act
(16 USC 1531) list and protect endangered or threatened species from actions that may threaten their existence
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or modify their habitats. Rare and endangered plant species also are protected in New York State by regulations
in 6 NYCRR 193. The species data bases with location-specific information are kept by the U.S. Fish and
Wildlife Service and the New York State Heritage Program, housed in NYSDEC.

Fish and Wildlife Coordination Act (16 USC 661). This federal law requires protection of fish and
wildlife from actions which would affect or modify wildlife habitat.

. NYSDEC classifies groundwater,
streams, and other water bodies according to this system. Classes A, B, C, and D fresh surface waters are pre-
identified and their best uses, ranging from fishing to drinking, are protected with ambient water quality criteria.
These criteria are discussed in Section 4.3.

ncgulates actnvmes takmg placc in ﬂoodplams Although Plattsburgh AFB was not classnﬁed on Federal
Emergency Management Agency (FEMA) flood insurance maps, nearby mapping indicates SS-029 to be well
above the 100-year floodplain boundary (FEMA 1979).

4.2.2 Cultural Features

National Historic Preservation Act (16 USC 470). The National Historic Preservation Act (NHPA) is
a federal law that establishes the responsibilities of federal agencies with respect to "historic properties" which
include objects from both history and prehistory and which cover the range from standing structures to discrete
artifacts recovered from archaeological excavations. This federal law also protects properties listed on, or eligible
for inclusion of the National Register of Historic Places (NRHP). Archaeological finds that are considered
eligible for inclusion on the NRHP also are protected by this act. The New York State Historic Preservation
Offiice lists all federal- and state-protected properties. This office has determined that investigation and general
remedial activities at Plattsburgh AFB will not adversely affect existing historic properties.

An archaeological survey report for Plattsburgh AFB was completed in November 1994 by the United
States Army Construction Engineering Research Laboratories/Technical Assistance Center (USACERL/TAC
1994). The purpose of the survey was to complete the inventory of prehistoric and historic archaeological sites
on base, as required by the National Historic Preservation Act, Section 110. According to the survey, SS-029
is not located within 1,000 feet of an identified archaeological site (Figure 4-1).

g gscrvati ection 4 This act provides for the protection
of archaeologlcal data that mlght be lost asa result ofa fedcral conslmctlon project. In contrast to the National
Historic Preservation Act, this law allows for only the preservation of the data and not the site itself.

43  Chemical-specific ARARs

Numerical standards have been developed for each environmental medium at the SS-029 site through
the evaluation of the ARARs and TBCs discussed below. Table 4-1 and tables in Appendix A present these
numerical standards, which are compared to analytical data in Section 5.0
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TABLE 4-1

JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION

CHEMICAL-SPECIFIC ARARs/TBCs

Groundwater Soil
PARAMETER
Class ARAR TBC
Value Source Value Source
() (o),

Chioromethane VvOC 5 A

Bromomethane vOC S A

Vinyl Chioride VvOC 2 A 200 E
Chioroethane VOC 5 A 1,900 E
Methylene Chloride VvOC 5 A 100 E
Acetone vOC 50 A 200 E
Carbon Disulfide vOoC 50 Cc 2,700 E
1,1-Dichloroethene VOC 5 A 400 E
1,1-Dichloroethane vOC 5 A 200 E
1,2-Dichloroethene (total) VvOC 5 A(1) 300 E(1)
Chloroform VOoC 7 A 300 E
1,2-Dichloroethane VvOC 5 A 100 E
2-Butanone (or MEK) vOC 50 A 300 E
1,1,1-Trichloroethane voc 5 A 800 E
Carbon Tetrachloride VvOC 5 A 600 E
Bromodichloromethane vOC 50 A

1,2-Dichloropropane vOC 5 A

cis-1,3-dichloropropene. vOC 5 A

Trichloroethene vocC 5 A 700 E
Dibromochioromethane VvoC 50 A

1,1,2-Trichloroethane VvOC 5 A

Benzene VvOC 0.7 A 60 E
trans-1,3-dichloropropene VvOoC 5 A

Bromoform VvOC 50 A

4-Methyl-2-pentanone VOC 50 C 1,000 E
2-Hexanone VvOoC 50 A

Tetrachloroethene VoC 5 A 1,400 E
1,1,2,2-Tetrachloroethane vOC 5 A 600 E
Toluene vOC 5 A 1,500 E
Chilorobenzene VvOoC 5 A 1,700 E
Ethylbenzene vOC 5 A 5,500 E
Styrene VOC 5 A

Total Xylenes vOoC 5 A(1) 1,200 E

Page 105
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TABLE 4-1

JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION

CHEMICAL-SPECIFIC ARARs/TBCs

Groundwater Soil
PARAMETER
Class ARAR TBC
Value Source Value Source
) _lghg)
Phenol SVOC 1 A(P) 30 E
bis(2-Chioroethyl)ether SVoC 1 A
2-Chiorophenol SVOC 1 A(P) 800 E
1,3-Dichiorobenzene SVOC 5 A 1,600 E__
1,4-Dichiorobenzene Svoc 47 A(2) 8,500 E
1,2-Dichiorobenzene SVOC 47 AR 7,900 E
2-Methyiphenol SVOC 1 ~ A(P) 100 E
Bis(2-chloroisopropyljether SVOC 50 c
4-Methylphenol SVOC 1 A(P) 900 E
N-Nitroso-di-n-propylamine SvOoC 50 C
Hexachloroethane SVOC 5 B
Nitrobenzene SVOC 5 A 200 E
Isophorone SVOC 50 A 4400 E
2-Nitrophenol SVOC 1 AP 330 E
2,4-Dimethyiphenol SVOC 1 CAP)
Bis(2-chloroethoxy)methane SVOC 5 B
2,4-Dichlorophenol svoc 1 A(P) 400 E
1,2,4-Trichlorobenzene SVOC 5 A 3,400 E
Naphthalene SVOC 10 A 13,000 E
4-Chioroaniline SVOC 5 B 220 E |
Hexachlorobutadiene SVOC 5 A |
4-Chioro-3-methylphenol SVOC 1 A(P) 240 E
2-Methyinaphthalene SVOC 50 c 36,400 E
Hexachlorocyclopentadiene SVOoC 5 A
2,4,6-Trichiorophenol SVOC 1 ~A(P)
2,4,5-Trichiorophenol SVoC 1 ~ A(P) 100 E
2-Chioronaphthalene sSvoc 10 A
2-Nitroaniiine SVOC 5 B 430 E
Dimethylphthalate SVOC 50 A 2,000 E
Acenaphthylene SvoC 50 c 41,000 E
2,6-Dinitrotoluene SvoC 5 A 1,000 E

4—6
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TABLE 4-1

JET ENGINE TEST CELL (S5-029) - SITE INVESTIGATION

CHEMICAL-SPECIFIC ARARs/TBCs

Page3otS

Groundwater Soil
PARAMETER
Class ARAR TBC
Value Source Value Source
(g gk

3-Nitroaniline SVOC 5 B 500 E
Acenaphthene SVOoC 20 A 50,000 E
2,4-Dinitrophenol SvOC 1 A(P) 200 E
4-Nitrophenol SVOC 1 A(P) 100 E
Dibenzofuran SVOC 50 Cc 6,200 E
2,4-Dinitrotoluene SVOC 5 B

Diethyiphthaiate SVOC 50 A 7,100 E
4-Chlorophenyl-phenylether SVOC 50 c

Fluorene SVOC 50 A 50,000 E
4-Nitroaniline SVOC 5 B

4,6-Dinitro-2-methyiphenol SVOC 1 A(P)

N-nitrosodiphenylamine SVOC 50 A

4-Bromophenyiphenylether SVOC 50 C

Hexachlorobenzene SvOC 0.35 A 410 E
Pentachiorophenol SvOC 1 A(P) 1,000 E
Phenanthrene SVOC 50 A 50,000 E
Anthracene SVOC 50 A 50,000 E
Carbazole SVOC 50 C

Di-n-butyiphthalate SVOoC 50 A 8,100 E
Fluoranthene SVOC 50 A 50,000 E
Pyrene SVOC 50 A 50,000 E
Butylbenzyiphthalate SVOC 50 A 50,000 E
3,3-Dichiorobenzidine SVOC 5 B

Benzo(a)anthracene SVOC 0.002 A 224 E
Chrysene SVOC 0.002 A 400 E
bis(2-Ethylhexyl)phthalate SVOC 50 A 50,000 E
Di-n-octylphthalate SVOC 50 A 50,000 E
Benzo(b)fluoranthene SVOC 0.002 A 1,100 E
Benzo(k)fluoranthene SVOC 0.002 A 1,100 E
Benzo(a)pyrene SVOoC ND A 61 E
indeno(1,2,3-cd)pyrene SVOC 0.002 A 3.200 E
Dibenz(a,h)anthracene SVOC 50 C 14 E
Benzo(g,h.i)perylene SVOC 50 Cc 50,000 E

4-7
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JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION
CHEMICAL-SPECIFIC ARARs/TBCs

TABLE 4-1

Page 4 of 5

Groundwater Soil
PARAMETER
Ciass ARAR TBC

Value Source Value Source

(pgh) (mg/kg)
Arsenic MET 25 A 75 E
Barium MET 1,000 A 300 E
Cadmium MET 5 D 1.3 SB
Chromium MET 50 A 195 SB
Lead MET 15 D 79.4 SB(3)
Mercury MET 2 A 0.1 E
Selenium MET 10 AD 2 E
Silver MET 50 A ND SB

4-8
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TABLE 4-1

JET ENGINE TEST CELL (S5-029) - SITE INVESTIGATION
CHEMICAL-SPECIFIC ARARs/TBCs

NOTES:

(1) Applies to each isomer individually.
(2) Applies to the sum of 1,4- and 1,2-dichlorobenzene.
(3) Background leveis for lead vary widely. Average levels in

undeveloped rural areas may range from 4-61 ppm. Average background
leveis in metropolitan or suburban arsas or near highways are much

higher and typically range from 200-500 ppm.
(P) Phenolic compound. Standard is for total phenols.

SOURCES:

A - New York State DEC water quality standards and guidance values,
TOGS 1.1.1, October 1993. (Table 1)
B-TOGS 1.1.1 (Table 2).
C - Subpart 5-1, Public Water Systems, New York State Department of Healith.
D - EPA Drinking Water Standards 40 CFR 141-143.
E - NYSDEC Soil Cleanup Objectives and Cleanup Levels,
TAGM HWR-94-4046, January 1994,

ABBREVIATIONS:

VOC - Volatile Organic Compound.

SVOC - Semivolatile Organic Compound.

MET - Metals.

ND - Not detected.

SB - Site background.

ARAR- Applicable or Relevant and Appropriate Requirements.
TBCs - To Be Considered (criteria that are not legally binding).

Page Sof 5
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43.1 Groundwater

New York State regulates groundwater quality through numerical standards and guidance values
established by the NYSDEC and the New York State Department of Health. These values have been consolidated
into a single NYSDEC guidance document, the Division of Water's Technical and Operational Guidance Series
(TOGS) 1.1.1, Ambient Water Quality Standard and Guidance Values (INYSDEC 1993). In New York State,
there is little practical difference between standards and guidance values since the procedure for determining these
values is the same, and the state has the authority to enforce guidance values where there are no promulgated
standards (6 NYCRR 701.15(d)). TOGS values are presented in Table 4-1 for use at Plattsburgh AFB.

The Safe Drinking Water Act (SDWA) authorizes the National Primary and Secondary Drinking Water
Regulations (40 CFR 141 and 143). The potable groundwater standards established by these regulations are
called Maximum Contaminant Levels (MCLs) and Maximum Contaminant Level Goals (MCLGs). MCLs are
legally enforceable federal drinking water standards and MCLGs are nonenforceable health goals established
by USEPA. MCLs are commonly identified as ARARSs for existing or potential future drinking water sources.
MCLGs are used in cases in where multiple contaminants or exposure pathways present extraordinary risks to
human health. In such cases, USEPA makes a site-specific determination of the more stringent standards
(USEPA 1992a).

Groundwater currently is not used as a potable water source on base and, therefore, MCLGs are not
considered applicable for Plattsburgh AFB. However, MCLs are relevant and appropriate because groundwater
may be considered a future water supply source. Secondary Maximum Contaminant Levels (SMCLs) are federal
nonenforceable regulations that control contaminants in drinking water that affect the aesthetic qualities relating
to the public acceptance of drinking water.

ARAR values for groundwater at SS-029, which are primarily derived from 70OGS, are presented in
Table 4-1.

43.2 Soils

Federal and state laws and regulations have not promulgated standards for soil contaminants, other than
for hazardous waste characterization. However, NYSDEC has established soil cleanup objectives in its document
entitled Determination of Soil Cleanup Objectives and Cleanup Levels (NYSDEC 1994). The NYSDEC
cleanup objectives for organic compounds are based on the soil to water partition theory model. They represent
the maximum concentration of a particular organic compound that may be in soil and not produce groundwater
contamination greater than groundwater standards. NYSDEC cleanup objectives for metals are based upon
published average concentrations detected in eastern U.S. soils. NYSDEC permits the use of “site background"
data for metals, if this data is available. A base-wide background surface soil and groundwater survey was
performed in late 1994 primarily to establish background inorganic constituent concentrations in Plattsburgh
AFB soils (URS 1995c). The 95% Upper Tolerance Limits calculated for each inorganic constituent detected
in the background soil samples will be considered to be "site background” metals concentrations and appropriate
for use as soil TBCs. RCRA hazardous waste toxicity characteristic limits established by 40 CFR 261 are
considered soil ARARs.

The chemical-specific TBCs and ARARs developed for soil at $S-029 are presented on Table 4-1.
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5.0 ANALYTICAL DATA SUMMARY

This section discussed the results of chemical analysis of soil and groundwater samples at site S5-029.
Chemicals of potential concern at this site are those associated with JP4 jet fuel spills, such as BTEX compounds
and other petroleum hydrocarbons. Potential sources of contamination at this site include the oil/water separator
and the piping leading into and out of the oil/water separator.

51 Soil
5.1.1 Previous Investigations

Except the site walkover for the PAs, no previous investigations of soil were conducted at SS-029.

5.1.2  Site Investigation

Six soil samples were obtained from three borings advanced during the SI at the locations shown in
Figure 2-1. Two discrete soil samples were taken at each boring location from zones where potential
contaminants might reasonably be expected to be encountered. All samples were analyzed for TCL VOCs, TCL
SVOCs, and RCRA metals. Sixteen organic compounds and 4 of the 8 RCRA metals were detected in the soil
samples. A summary of the soil sample analytical data is presented in Table 5-1 and complete analytical data
tables are provided in Table A-1 of Appendix A.

Four VOCs were detected (methylene chloride, acetone, trichloroethene [TCE], and toluene) at
concentrations ranging from 1 ppb to 7 ppb (Table 5-1). Methylene chloride, acetone, and toluene (in the absence
of other BTEX compounds) are common laboratory solvents. The frequent, low-level detections of these
compounds may be attributable to laboratory contamination, as suggested by the detection of methylene chloride,
acetone, and other VOCs in trip blank TB-941115 (Table C-3, Appendix C). TCE, along with toluene and
acetone, was detected in sample SB-29-01-0 DUP. This sample is a duplicate of sample SB-29-01-0, taken from
the same location and depth interval. No VOCs were detected in SB-29-01-0. Because the VOCs detected may
be attributed to laboratory contamination and TCE was not detected in a duplicate sample, the analytical results
may not represent the presence of these VOCs in soil at these sample locations. VOC concentrations were below
TBC values for all VOCs detected.

Twelve SVOCs were detected including three phthalate compounds and nine polycyclic aromatic
hydrocarbon (PAHs) compounds (Table 5-1). The phthalate compounds were detected in three samples, SB-29-
01-0 DUP, SB-29-02-4, and WB-MW-29-001-0, at concentrations ranging from 38 ppb to 2,200 ppb. Di-n-
butylphthalate, detected in sample SB-29-01-0 DUP, was not detected in sample SB-29-01 taken from the same
location and depth interval. Phthalate compounds are plasticizers which may be introduced into samples from
sampling or laboratory equipment (i.e., latex gloves). The phthalate compounds detected were present at
concentrations below TBC values.

PAHs were detected in four samples: SB-29-01-0, SB-29-02-0, SB-29-02-4, and WB-MW-29-001-0,
at concentrations ranging from 22 ppb to 83 ppb. PAHs were detected most frequently in the near-surface soil
samples obtained from depths of 0 to 2.0 feet. The presence of PAHs in surface soils may be attributed to air
emissions/exhaust from the burning of petroleum hydrocarbon fuels near and at the site or to the higher organic
carbon content normally found in near-surface soils. Soil borings SB-29-01 and SB-29-02 are located due east
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of the exhaust stack for the Jet Engine Test Cell facility. PAHs detected in sample SB-29-01-0 were not detected
in the duplicate sample. All PAHs detected were present at concentrations below TBC values.

Four of the 8 RCRA metals (arsenic, barium, chromium, and lead) were detected at concentrations
ranging from 0.73 to 60.4 ppm; cadmium, mercury, and silver were not detected.. All metals detected were
present at concentrations below TBC values. Sample results for selenium and chromium in several samples were
rejected due to quality control criteria deficiencies. The presence or absence of these compounds in these
samples, therefore, could not be verified.

In summary, all analytes detected in the soil samples were present at concentrations below TBC values.
Analytical results do not indicate the presence of BTEX compounds or other petroleum hydrocarbons which are
attributable to past spills at SS-029.

52  Groundwater
5.2.1 Previous Investigations

No previous investigations of groundwater were conducted at SS-029; however, groundwater samples
from nearby monitoring wells appear to be impacted by the dissolved contaminant plume associated with the Fire
Training Area (IRP site FT-002) (URS 1993). The extent of TCE contamination associated with this plume in
the vicinity of SS-029 is shown on Figure 5-1. This plume extends to the northeast and southwest of the site.
Although there is currently no evidence that this plume has impacted groundwater quality at the SS-029, portions
of the site possibly could be impacted as a consequence of seasonal fluctuations in groundwater flow patterns.

5.2.2 Site Investigation

Groundwater samples were collected from SI monitoring well MW-29-001 and existing upgradient
monitoring well MW-02-047 (Figure 2-1). The groundwater samples were analyzed for TCL VOCs, TCL
SVOCs, and total and dissolved RCRA metals. A summary of the analytes detected in the groundwater samples
is presented in Table 5-2 and complete analytical data tables are provided in Table A-2 of Appendix A. No
VOCs or SVOCs were detected in the groundwater samples.

Three of the 8 RCRA metals (arsenic, chromium, and selenium) were detected at concentrations ranging
from 5.3 to 299 ppb. Arsenic was detected in the unfiltered (total) sample from the downgradient monitoring well
(MW-29-001) at a concentration of 5.3 ppb, which is below the 25 ppb ARAR value. It was not detected in the
filtered (dissolved) sample from MW-29-001. Chromium was detected in the unfiltered (total) sample from the
upgradient well (MW-02-047) at a concentration of 299 ppb, which exceeds the 50 ppb ARAR value. It was not
detected in the filtered (dissolved) sample from well MW-02-047 or from downgradient well MW-29-001. The
detection of arsenic and chromium in only the unfiltered samples indicates their presence may be attributable to
the presence of organic colloids in these samples. A better indicator of metals migration off site is the presence
of dissolved metals in groundwater. Since there was no detection of dissolved metals in groundwater samples,
it is assumed that migration does not occur at SS-029.

Selentum was detected at a concentration of 10.1 ppb in the unfiltered groundwater sample from
downgradient well MW-29-001, which barely exceeds the 10 ppb ARAR value. However, the analytical results
obtained for selenium in groundwater may be suspect for the following reasons:
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° Selenium concentrations were qualified as estimated in this sample due to various quality
control outliers (URS 1995a).

° The filtered sample analytical results for selenium were rejected during the data validation due
to serious deficiencies in quality control criteria.

° Selenium was detected (6.2 ppb) in the unfiltered groundwater sample from well MW-02-47
but was not detected in the duplicate sample.

° Selenium was detected in the rinse blank (FB-941115-W) associated with these groundwater
samples (Table C-3); therefore, selenium concentrations in these samples may have been
impacted by the sampling equipment or laboratory methodology.

Analytical results for barium and silver were rejected during the data validation due to deficiencies in
quality control criteria. The presence or absence of barium and silver in groundwater could not be verified.

With the exception of selenium, metal concentrations in groundwater samples from the downgradient
well do not exceed ARAR values and no organic compounds were detected in the samples from this well.
Therefore, the groundwater analytical results show no evidence of contamination attributable to past petroleum
spills at $5-029.

53  Tentatively ldentified Compounds

Tentatively identified compounds (TICs) are non-target compounds that may be present in a sample.
The mass spectrum of an unknown peak in a sample is compared to a computer library of mass spectral data in
an effort to identify it. Compounds identified in this manner are referred to as TICs since an analytical standard
has not been analyzed and, therefore, the identification is only tentative. Quantitations associated with TICs are
considered gross estimates of concentrations present and easily could be in error by several orders of magnitude
(IEA 1994).

No volatile organic TICs were noted during the soil and groundwater sample analyses.

Four to 21 semivolatile organic TICs were detected in each of the soil samples at estimated
concentrations of up to 37,000 ppb. Most TIC detections were unidentifiable (e.g., unknown, unknown PAH,
unknown carboxylic acid, unknown hydrocarbon, unknown diterpenoid). Aldol condensation product, a remnant
of the soil extraction/sample preparation process, was identified in every sample at estimated concentrations of
up to 37,000 ppb. Aldol condensation product usually had the highest TIC concentration in each sample. The
other compounds that were more positively identified were: molecular sulfur (120 ppb in SB-29-01-4) and
butane isomers (1,000 ppb in WB-MW-29-001-4 and 2,000 ppb in WB-MW-29-001-0).

Six to 13 semivolatile organic TICs were detected in each of the groundwater samples at estimated
concentrations up to 36 ppb. Most TIC detections were unidentifiable (e.g., unknown and unknown carboxylic
acid). Aldol condensation product was identified in every sample at estimated concentrations up to 10 ppb. The
only other compound that was more positively identified was alkylated thiazole at an estimated concentration of
34 ppb in a duplicate groundwater sample from well MW-02-047.
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It should be noted that up to 7 semivolatile organic TICs were detected in the soil and groundwater
method blanks and rinse blanks, indicating that many TICs could be laboratory contaminants or introduced from
sampling equipment. Based on the ambiguous and suspect nature of the TIC results, TICs do not warant further
consideration at SS-029.
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6.0 HUMAN HEALTH RISK ASSESSMENT
6.1 Introduction
6.1.1 Objectives and Scope

This human health risk assessment (HRA) is an analysis of the potential adverse health effects caused
by contaminants resulting from activities at SS-029 in the absence of remedial measures. As such, it may be
classified as a no action, or "baseline” HRA. The HRA quantitatively assesses human health risk under current
and potential future site conditions, and is considered an integral part of the SI for SS-029. It uses data and
information collected during the SI to assess human health risk in the immediate and surrounding area. The HRA
serves as one of the principal criteria for determining whether remedial action is required at the site.

The HRA for SS-029 follows the general format and procedures set forth in the USEPA's Risk
Assessment Guidance for Superfund (RAGS) (USEPA 1989a) and consists of six components:

Data Evaluation
Hazard Identification
Exposure Assessment
Toxicity Assessment
Risk Characterization
Uncertainty Analysis

SLd LN -~

These components are presented sequentially in Sections 6.2 through 6.8 and summarized in Section 6.9.

6.1.2  Site Background

S$S-029, approximately Y2 acre in size, is located adjacent to the flightline apron within the central
industrial cormidor portion of the base (Figure 1-2). The site consists of Building 2820, an asphalt-paved parking
area and access road, and grassy areas. Because Building 2820 was used to test jet aircraft engines, spills of JP-4
jet fuel and lubricating oils occasionally occurred at the site. An oil/water separator, which collected spills to the
floor drains in the building, was found to be leaking in May 1989 and was replaced. No soil contamination was
reported during the separator’s replacement.

Several USTs and ASTs, reportedly containing JP-4 jet fuel, unleaded gasoline, No. 2 fuel oil, and diesel
oil, were located at or near the site. All of the ASTs have been removed and all of the USTs (except UST-2820-
3) have been replaced. No contamination was observed during the removal/replacement operations.

The water table aquifer generally consists of fine to medium sand varying from 32 to 39 feet in thickness.
Local groundwater flow is to the southeast toward the Golf Course Drainage Area and Lake Champlain.
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6.2  Data Evaluation

This HRA is based on the analytical results of the SI, as described in Section 5.0. The soil and
groundwater samples collected as part of the SI were analyzed for the following chemical parameters: target
compound list (TCL) volatiles, TCL semivolatiles, and eight RCRA metals (total and dissolved for groundwater).
SI data were collected in accordance with the approved Chemical Data Acquisition Plan (CDAP) (Malcolm
Pimie 1992c). Minor deviations from this plan were made and are discussed in detail in Section 2.0.

Data validation was performed by environmental chemists under the supervision of the Project Chemical
QA/QC Task Leader. The data were reviewed against the appropriate method according to procedures outlined
in USEPA’s Contract Laboratory Program (CLP) Organic Data Review, SOP No. HW-6, Revision #8, and
Evaluation of Metals Data for the Contract Laboratory Program based on SOW 3/90 HW-2, Revision XI. All
deliverables were in accordance with the approved CDAP. The validation summary tables and all definitions of
data qualifiers are presented in Appendix C.

The data evaluation process followed the guidelines outlined in RAGS (USEPA 1989a) and Guidance
Jor Data Usability in Risk Assessment (USEPA 1990b). Steps in determining the usability of data in the HRA
include comparing site data with method blanks, and evaluating the data qualifiers and reported detection limits.
The following subsections discuss the usability of the data collected during this investigation.

6.2.1  Analytical Methods and Quantitation Limits

The employed analytical methods and their corresponding quantitation limits were evaluated for
suitability for the risk assessment. The analytical methods incorporate quality control measures to ensure
confidence in target compound identification and quantitation. Before eliminating undetected chemicals, sample
quantitation limits (SQLs) were reviewed against corresponding ARARs. Quantitation limits were assessed for
proper adjustment due to dilutions or when use of a smaller sample aliquot was required due to limited sample
volume.

6.2.2 Comparison with Concentrations in Blanks

Results of field and laboratory blank analyses were compared with sample analytical results to determine
if contamination was introduced during sample collection, shipment, or analysis. In accordance with the USEPA
validation guidelines previously referenced, chemicals detected in site samples were compared to concentrations
in corresponding field, trip, or method blanks. Common laboratory contaminants including methylene chloride,
acetone, toluene, 2-butanone, and phthalate esters were included in the HRA if their concentration in onsite
samples was 10 or more times greater than their concentration detected in the corresponding blanks. Other
chemicals were included in the HRA if their concentration in onsite samples was 5 or more times greater than
their concentration detected in the corresponding blanks. Data tables in Appendix C reflect the results of the data
validation, and indicate which chemicals were considered field and/or laboratory contaminants and, therefore, are
not included in the HRA.

6.2.3 luation of lified D

Qualified data were evaluated to determine whether data were appropriate for use in the HRA. Analytical
results qualified with a "U" indicate that a chemical was analyzed for, but not detected. Chemicals with U-
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qualified data were included in the HRA only when there was at least one detection of that chemical in a particular
medium. U-qualified data then were used at a value of one-half the SQL for organics (one-half the contract
required quantitation limit for inorganics) in the calculation of exposure point concentrations. Organics detected
at concentrations below the quantitation limit were flagged by the laboratory with a "J," indicating that the
reported concentration is an estimate, although the identity of the analyte is certain. Silver concentrations in
groundwater were qualified as estimated during the data validation process for SS-029 because the spike recovery
was between 30 and 74 percent (URS 1995b). J-qualified data are considered acceptable for use in the HRA.
Analytical results qualified with an "R" (i.e., rejected) during the data validation process were excluded from the
HRA. Selected barium, selenium, and chromium results for groundwater and soil at SS-029 were rejected on
the basis of spike recovery deviations and field blank contamination. Due to these rejections, the percent
completeness of the data is below the project goal of 95 percent. The soil data is 89.6 percent complete and the
groundwater data is 94.4 percent complete (URS 1995b). Appendix C presents the results of the data validation
and any qualified data.

6.2.4 [Evaluation of Duplicate Analyses

Analytical results from field duplicate samples were validated as unique data and then were averaged
(original and duplicate) for inclusion in the HRA. If a compound was detected in only one sample and not in the
duplicate, the detected concentration was utilized in the HRA.

6.2.5 Evaluation of Tentatively Identified Compounds (T1Cs)

Tentatively Identified Compounds (TICs) were reviewed for input to the HRA. Until a standard is
analyzed, however, positive identification of a TIC remains uncertain. Analytical standards are not analyzed for
TICs, which leads to uncertainties in chemical identification and quantitation of a TIC. No TICs were reported
for the soil or groundwater volatile results. Of the TICs reported for the soil semivolatile fraction, molecular
sulfur was identified but was not confirmed. For the groundwater semivolatile fraction, several unknown TICs
were reported but none were identified or confirmed. Because only one TIC (molecular sulfur) was identified
and several uncertainties exist regarding its identify and concentration, it was not included in the HRA, as
recommended in RAGS (USEPA 1989a).

6.3 Hazard Identification
6.3.1 Identification of Media of Concern

Surface and subsurface soil are included in the HRA as media of concern. Under current site conditions,
onsite receptors may be exposed to surface soil via direct exposure. Since the site may be developed in the future,
intrusive activities resulting from new construction are possible. Under this future use scenario, direct exposure
to both surface and subsurface soil could occur during construction and after regrading of the site. A total of six
soil samples were collected from three soil boring locations (i.e., SB-29-01, SB-29-02, and MW-29-001) as
shown in Figure 2-1. This includes three surface soils at a depth range of 0 to 2 feet and three subsurface soils
at a depth range of 4 to 6 feet.

Groundwater is also a medium of concern for this HRA. Although it is not utilized currently as a potable
resource at or immediately downgradient of the site, groundwater may be used as a potable supply source in the
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future. Two groundwater samples were collected from monitoring well locations MW-29-001 and MW-02-047,
as shown in Figure 2-1.

Surface water and sediment were not encountered on site and, therefore, were not considered media of
concern for this HRA.

6.3.2 Identification of Chemicals of Potential Concern

Data presented in the SI report were analyzed statistically to select chemicals of potential concern (CPCs)
for inclusion in the HRA. All organic compounds detected in soil were considered CPCs. However, all inorganic
chemicals in soil were eliminated from consideration as a result of a statistical screening procedure which
indicated that onsite inorganic chemicals in soil were present at background levels. No organic compounds were
detected in groundwater. All inorganics detected in groundwater were determined to be above background levels
and were included in the HRA. A comparison of total versus dissolved metals data (Appendix C) indicate that
the metals concentrations exceeding background levels may be attributable to high concentrations of suspended
solids in the total (unfiltered) groundwater samples.

Two USEPA documents (USEPA 1989b; 1992b) were utilized to develop the CPC screening procedure
used in the HRA. As shown in Figure 6-1, a two-step methodology was utilized for soil CPC screening. Only
the first step was utilized for groundwater CPC screening because there were not enough background groundwater
samples to perform the second step. In the first screening step, the concentration of each individual soil or
groundwater sample constituent was compared to the corresponding upper tolerance limit for that constituent
derived from base-wide background soil or groundwater data, respectively. Based on the USEPA guidance
(USEPA 1989b), a one-sided upper tolerance limit with a coverage of 95 percent and a confidence coefficient
of 95 percent was used for the first screening step. The upper tolerance limit, hereinafier referred to as the "95%
UTL," is the statistically derived background concentration. If none of the onsite detections of a sample
constituent exceed the 95% UTL, it can be safely concluded that the constituent is present at background levels
and the constituent is not considered a CPC. Background data and derivation of 95% UTLs are presented in the
base-wide background study (URS 1995¢).

The nature of tolerance intervals is such that, even in the absence of contamination, a certain percentage
of measurements can be expected to exceed the 95% UTLs by random chance. For example, approximately 5
percent (or 1 in 20) of onsite constituent concentrations would be expected to exceed the 95% UTL even if onsite
constituent concentrations are at background levels. Because these occasional exceedances do not necessarily
indicate the presence of contamination at a site, a second screening step is applied to soil inorganic constituents
which exceed the 95% UTL in one or more onsite samples (Figure 6-1). In the second screening step, the onsite
mean concentration is compared to the mean of the background samples using the non-parametric Wilcoxon
Rank-Sum Test procedure. If the onsite mean concentration does not exceed the mean of the background
samples, then the constituent is within the expected background range and is not considered a CPC. If the onsite
mean concentration does exceed the mean background concentration, the constituent is considered a CPC and is
included in the HRA. Because all of the soil inorganic constituents at SS-029 were eliminated after the first
screening step, the Wilcoxon Rank-Sum Test procedure was not performed.

Constituents detected in onsite samples, but not in background samples, could not be statistically
analyzed and are considered CPCs by default. Calcium, magnesium, sodium, iron, and potassium were not used
in the HRA since, in accordance with RAGS (USEPA 1989a), " chemicals that are (1) essential human nutrients,
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(2) present at low concentrations (i.e., only slightly elevated above naturally occurring levels), and (3) toxic only
at very high doses (i.c., much higher than those that could be associated with contact at the site) need not be
considered further in the quantitative risk assessment."

The identification of CPCs in surface soil, the combination of surface and subsurface soil, and
groundwater are summarized in Tables 6-1, 6-2, and 6-3, respectively.

6.4  Exposure Assessment

The purpose of this exposure assessment is to estimate the type and magnitude of potential human
exposure to chemicals present at SS-029. Ultimately, this estimate is achieved by determining an exposure dose
for each pathway and each CPC. There are four steps in the exposure assessment: (1) identification of potentially
exposed populations; (2) identification of potential pathways of exposure; (3) estimation of chemical
concentrations at the potential point of exposure; and (4) estimation of an exposure dose (i.e., chemical intake)
for each pathway.

6.4.1 Identification of Potentially Exposed Populations

Potentially exposed populations were identified for both current and potential future use conditions at
SS-029 for the Draft SI Report in June 1995. At that time, the base was scheduled for closure (actual closure
date was September 30, 1995). The current use exposure scenario assumed that adult and teenage (aged 13 to
18) trespassers may access the site. Future exposure to site contaminants was considered in two phases. In the
first phase, construction workers would be exposed to contaminated soil during intrusive activities. In the second
phase, industrial workers would be exposed to contaminated soil and groundwater after industrial development.

In the summer of 1996, Building 2820 was leased by PARC to the Wood Group, an aviation firm that
will use the site to test jet engines. Changes have been made to the building to accommodate the company’s
needs. No intrusive activities were necessary. It is possible that intrusive site work may be necessary in the
future at SS-029 or, that upon completion of the term of the lease, the site again may become vacant.

In this version of the SI, the same potentially exposed populations will be assessed in the HRA as were
assessed in the Draft SI, including adult and teenage trespassers, construction workers performing intrusive
activities, and industrial workers. Because of the changed site use, references to separate current and future use
scenarios will be deleted. Rather, the exposed populations assessed in the HRA will represent a variety of
populations that may be exposed given the changing use of the site and the base. The currently exposed
population is best represented by the industrial worker without exposure to groundwater.

6.4.2 Identification of Potential Routes of Exposure

Exposure pathways for SS-029 have been developed for multiple land use scenarios. A pathway is
considered complete if there is (1) a source or chemical release from a source; (2) an exposure point where contact
can occur; and (3) an exposure route (e.g., ingestion) by which contact can occur. If the exposure point differs
from the source, a transport/exposure medium also is necessary. Figures 6-2 and 6-3 present the potential
exposure pathways under trespass and industrial scenarios, respectively.
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TABLE 6-1

JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION
CHEMICALS OF POTENTIAL CONCERN IN SURFACE SOIL

TRESPASS SCENARIO
COMPARE MAXIMUM ONSITE CONCENTRATION
TO UPPER TOLERANCE LIMIT
OF BACKGROUND SOIL CHEMICAL
FREQUENCY 95% UPPER PERFORM OF POTENTIAL
MAXIMUM OF TOLERANCE WILCOXON CONCERN
CHEMICAL CONCENTRATION | DETECTION LIMIT RANK-SUM TEST?
(mg/kg) (mgkg)
Methylene Chioride 2.00E-03 2/3 — — YES
Acetone 6.00E-03 113 — — YES
Trichioroethene 2.00E-03 1/3 — — YES
Toluene 7.00E-03 2 /3 — — YES
Di-n-butylphthalate 3.80E-02 11/3 — — YES
Fivoranthene 6.10E-02 2/3 — — YES
Pyrene 6.50E-02 2/3 — — YES
bis(2-Ethylhexyl)phthalate 5.60E-02 11/3 — — YES
Benzo(b)fiuoranthene 6.50E-02 3/3 — — YES
Benzo(k)fluoranthene 2.60E-02 2 /3 — - YES
Benzo(a)pyrene 4.20E-02 2/3 — — YES
Indeno(1,2,3-cd)pyrene 4.40E-02 2/3 — — YES
Benzo(g.h,)perylene 4.90E-02 2/3 - — YES
Arsenic 1.10E+00 1/3 3.44E+00 NO NO
Barium 2.45E+01 3/3 1.01E402 NO NO
Chromium 6.80E+00 2/2 1.95E+01 NO NO
Lead 6.04E+01 3/3 7.94E+01 NO NO
6-7
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TABLE 6-2

JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION
CHEMICALS OF POTENTIAL CONCERN IN SOIL*

INDUSTRIAL SCENARIO

COMPARE MAXIMUM ONSITE CONCENTRATION
TO UPPER TOLERANCE LIMIT
OF BACKGROUND SOIL CHEMICAL
FREQUENCY 95% UPPER PERFORM OF POTENTIAL
MAXIMUM OF TOLERANCE WILCOXON CONCERN
CHEMICAL CONCENTRATION DETECTION LIMIT RANK-SUM TEST?
—{m9/kg) _{mgkg)
Methyiene Chioride 2.00E-03 4 /6 —_ — YES
Acetone 6.00E-03 2/ 6 — — YES
Trichloroethene 2.00E-03 1/6 _ — YES
Toluene 7.00E-03 2/ 6 —_ — YES
Diethylphthalate 2.20E+00 116 —_— —_ YES
Di-n-butyiphthalate 3.80E-02 116 —_ —_ YES
Fluoranthene 8.30E-02 3/6 —_ —_ YES
Pyrene 6.70E-02 3/6 —_ — YES
Benzo(a)anthracene 4.80E-02 1/ 6 — — YES
Chrysene 5.00E-02 11/ 6 —_ — YES
bis(2-Ethylhexyl)phthalate 5.60E-02 1/6 — — YES
Benzo(b)fluoranthene 7.70E-02 4 / 6 o — YES
Benzo(k)fluoranthene 2.60E-02 21/ 6 —_ —_ YES
Benzo(a)pyrene 4.50E-02 3/6 —_ —_ YES
Indeno(1,2,3-cd)pyrene 4.40E-02 2/ 6 —_ —_ YES
Benzo(g h,iperylene 4.90E-02 2/ 6 —_— — YES
Arsenic 1.10E+00 3/6 3.44E+00 NO NO
Barium 2.45E+01 6/ 6 1.01E+02 NO NO
Chromium 6.80E+00 4 / 4 1.95E+01 NO NO
Lead 6.04E+01 6 /6 7.94E+01 NO NO
NOTES:

* - Soil consists of surface and subsurface soil.

JA35201\QPRO\SS-029\HRA-1\DATA-SO.WB1/lem
6-8 12112/96 14:29



TABLE 6-3

JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION
CHEMICALS OF POTENTIAL CONCERN IN GROUNDWATER

INDUSTRIAL SCENARIO
COMPARE MAXIMUM ONSITE CONCENTRATION

TO UPPER TOLERANCE LIMIT

OF BACKGROUND GROUNDWATER

FREQUENCY 95% UPPER CHEMICAL

MAXIMUM OF TOLERANCE OF POTENTIAL
CHEMICAL CONCENTRATION DETECTION LIMIT CONCERN
(mgh) (mgh)

Arsenic 5.30E-03 1/2 3.60E-03 YES
Chromium 2.46E-01 1/ 2 4.20E-02 YES
Selenium 1.01E-02 2/ 2 ND YES

NOTES:
ND - Not Detected.

JA35201\QPROVSS-020\HRA- 1\DATA-MW WEB1/ak
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For the trespass scenario, incidental ingestion of and dermal contact with site-related CPCs in surface
soil are potential exposure pathways for adult and teenage trespassers. Inhalation of fugitive dust from wind
erosion, however, is not an exposure pathway of concern since the site is almost compietely vegetated as shown
in Photos 1 through 6. Exposure of trespassers to surface water, sediment, and groundwater were not evaluated
because surface water and sediment were not encountered on the site and groundwater currently is not used at SS-
029 because Plattsburgh AFB obtains its potable water from the municipal water system.

Four VOCs (trichloroethene, toluene, acetone, and methylene chloride) were detected infrequently in the
surface soil at concentrations ranging from 1 ug/kg to 7 ug/kg. Nine SVOCs were detected (Table 6-1) at
concentrations ranging from 22 pg/kg (benzo(k)fluoranthene) to 65 pg/kg (pyrene). Based on this data,
volatilization of organic chemicals from soil is not expected to represent a significant risk and was not evaluated
in the HRA.

The potential exposure pathways for the industrial scenario include incidental ingestion of and dermal
contact with surface and subsurface soil. In addition, construction workers could be exposed to fugitive dust
during possible future intrusive activities and industrial workers could be exposed to groundwater through
ingestion. After construction is completed, the future site will be repaved and covered with vegetation as part
of an aviation support industrial setting. Since wind erosion is not possible under paved conditions, the inhalation
of fugitive dust is an incomplete exposure pathway and was not evaluated for industrial workers.

Some other potential exposure pathways were not assessed. Risk associated with the volatilization of
CPCs from soil was not considered significant due to the low concentrations of volatiles in the soil. Surface water
and sediment were not assessed since neither was encountered at the site. Exposure to groundwater via inhalation
of volatiles was not assessed because no volatiles or semivolatiles were detected in the groundwater. Ingestion
of groundwater was not evaluated for construction workers since water may be obtained from the existing
municipal system or bottled water may be used during the brief construction period. Dermal exposure to
groundwater was not assessed because there are no groundwater discharge areas on the site.

643 Development of Exposure Concentrations

In order to quantify health effects, it is necessary to establish the concentration of each CPC at the point
where it comes into contact with a human receptor; that is, along a completed exposure pathway. For pathways
of direct exposure to contaminants in the media of concen (e.g., ingestion, dermal contact), exposure
concentrations are developed directly from chemical data. For pathways of indirect exposure to contaminants
(e.g., the inhalation of fugitive dust), modeling is required to develop exposure concentrations.

Because of the uncertainty associated with the estimation of exposure concentrations, statistical methods
were employed to calculate them. The exposure concentrations used to assess health risks are based on the 95%
upper confidence limit (UL,;) on the arithmetic mean for each CPC in each medium of concern. The method
utilized to establish the UL, from onsite data is summarized in Figure 6-4. The USEPA guidance (USEPA
1992c) prescribes two formulas for calculation of the ULy,. The appropriate formula depends on the distribution
of the data (i.e., normal or log-normal distribution). In this HRA, a skewness coefTicient was utilized to evaluate
the data distribution. Since three data points are needed to calculate a skewness coefficient, data sets with less
than three measurements (i.e., groundwater data) were assumed to be distributed normally. When the number
of samples equaled or exceeded three, the skewness coefficient was calculated using the following formula:

J\35291\wp\Jet-eng 029
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Skewness = n Z[x' ]

(n-1(n-2) s
Where:
= Number of measurements
X, = Detected concentration or one-half the SQL or CRDL
x = Arithmetic mean
3 = Standard deviation

If the absolute value of the skewness coefficient was less than one (or the total number of samples was
less than three) the data was assumed to be distributed normally. If the absolute value of the skewness coefficient
was greater than or equal to one, the data was assumed to be log-normally distributed.

For small data sets, the large variability in the measured concentrations often yields a UL, value greater
than the maximum detected concentration. In these cases, the maximum detected concentration was used to
represent the exposure concentration. For those samples where the CPC was not detected, the exposure
concentration was calculated assuming one-half the SQL for organics or one-half the contract required
quantitation limit (CRDL) for the RCRA metals.

Exposure concentrations for surface soil, the combination of surface and subsurface soil, and
groundwater determined by this methodology are summarized in Tables 6-4, 6-5, and 6-6, respectively. Detailed
calculations are presented in Appendix J (Tables J-1, J-2, and J-3).

Exposure concentrations for the inhalation of fugitive dust are based on soil concentrations presented
in Table 6-5 and a factor determined from fugitive dust models created by NYSDEC and USEPA are presented
in Table 6-7 (NYSDEC 1991; USEPA 1985). A more detailed description of the fugitive dust model and the
determination of respirable concentrations for surface/subsurface soil is presented in Appendix K.

The exposure dose, which is expressed either as an intake (i.e., administered dose) for ingestion and
inhalation routes or as an absorbed dose for the dermal contact route, is defined as the mass of a substance in
contact with an organism's exchange boundary (e.g., lungs, skin) per unit body weight per unit time. Units for
intake or absorbed dose are typically milligrams per kilogram-day (mg/kg-day). The intake (administered dose)
and absorbed dose are calculated using the chemical's exposure concentration in the environmental medium of
concern, and a number of intake variables (or exposure parameters) expressing the frequency, duration, and
magnitude of exposure. In addition, for calculating an absorbed dose via dermal contact, CPC-specific dermal
absorption factors are also included as exposure parameters and are used to reflect the desorption of a CPC from
the soil and the corresponding absorption of the CPC through the skin and into the blood stream. In this HRA,
the CPCs identified in soil (surface and subsurface) lack published dermal absorption factors. In the absence of
this data, the dermal contact with soil, under both trespass and industrial scenarnios, could not be evaluated in this
HRA, as shown on Table 6-12. The uncertainty associated with this data gap is presented in Table 6-13. The
exposure parameters discussed below are selected conservatively so that, in combination, they produce an
estimate of the reasonable maximum exposure for each particular exposure pathway.
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TABLE 64

JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION
SUMMARY OF EXPOSURE CONCENTRATIONS FOR SURFACE SOIL

TRESPASS SCENARIO
UL-85 Madmum Exposure
Chemical Distribution Value Conc. Concentration
mov) | (mong) | tmag)
Methyiene Chioride LOGNORMAL 4.11E-02 2.00E-03 2.00E-03
Acetone LOGNORMAL 7.00E-03 6.00E-03 6.00E-03
Trichioroethene LOGNORMAL 1.14E-01 2.00E-03 2.00E-03
Toluene NORMAL 9.48E-03 7.00E-03 7.00E-03
Di-n-butyiphthaiate LOGNORMAL 5.02E+02 3.80E-02 3.80E-02
Fluoranthene LOGNORMAL 2.41E+01 6.10E-02 6.10E-02
Pyrene LOGNORMAL 1.57E+01 6.50E-02 6.50E-02
bis(2-Ethythexyi)phthalate LOGNORMAL 8.10E+00 5.60E-02 5.60E-02
| Benzo(b)fuoranthene LOGNORMAL 8.48E-02 6.50E-02 6.50E-02
Benzo(i)fluoranthens LOGNORMAL 1.86E+04 2.60E-02 2.60E-02
Benzo(a)pyrene LOGNORMAL 1.46E+03 4.20E-02 4.20E-02
Indeno(1,2,3-cd)pyrene LOGNORMAL 2.25E+02 4.40E-02 4.40E-02
Benzo(g,h,))peryiene LOGNORMAL 2.00E+01 4.90E-02 4.90E-02
6-15
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TABLE 6-6

JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION
SUMMARY OF EXPOSURE CONCENTRATIONS FOR SOIL*

INDUSTRIAL SCENARIO
UL-95 Maxdmum Exposure
Chemical Distribution Value Conc. Concentration
(mo/kg) (mg/g) (mg/xg)
Methylene Chioride LOGNORMAL 5.71E-03 2.00E-03 2.00E-03
Acstone LOGNORMAL 6.29E-03 6.00E-03 6.00E-03
Trichiorosthene LOGNORMAL 8.86E-03 2.00E-03 2.00E-03
Toluens LOGNORMAL 1.78E-02 7.00E-03 7.00E-03
 Diethyiphthaiste LOGNORMAL 3.19E+00 2.20E+00 2.20E+00
Di-n-butyiphthaiste LOGNORMAL 5.01E-01 3.80E-02 3.80E-02
Fluoranthene NORMAL 2.04E-01 8.30E-02 8.30E-02
Pyrene NORMAL 2.03E-01 6.70E-02 6.70E-02
Benzo(a)anthracene LOGNORMAL 3.91E-01 4.80E-02 4.80E-02
Chrysene LOGNORMAL 3.76E-01 S.00E-02 5.00E-02
big(2-Ethythexyl)phthaiate LOGNORMAL 3.31E-01 5.60E-02 5.60E-02
Benzo(b)fluoranthene NORMAL 1.76E-01 7.70E-02 7.70E-02
Benzo(k)fluoranthene NORMAL 2.13E-01 2.60E-02 2.60E-02
Benzo(a)pyrene NORMAL 2.02E-01 4.50E-02 4.50E-02
 Indeno(1,2 3-cd)pyrene NORMAL 2.19E-01 4.40E-02 4. 40E-02
Benzo(g.h.l)perylene NORMAL 2.11E-01 4.90E-02 4.90E-02
NOTE:

* - Soil consists of suface and subsurface soil.
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TABLE 6-6

JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION
SUMMARY OF EXPOSURE CONCENTRATIONS FOR GROUNDWATER

INDUSTRIAL SCENARIO
—
UL-85 Maximum Expos‘'re
Chemics! Distribution Value Conc. Concentration

(mg/L) (mg/lL) (mglL)
Argenic NORMAL 6.10E-03 5.30E-03 5.30E-03
Chromium NORMAL 8.85E-01 2.46E-01 2.46E-01
Selenium NORMAL 2.05E-02 1.01E-02 1.01E-02
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TABLE 6-7

JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION
MODELED RESPIRABLE FUGITIVE DUST CONCENTRATIONS FOR SOIL

INDUSTRIAL SCENARIO
EXPOSURE FUTURE SCENARIO FUTURE
CONCENTRATION | MODELING EXPOSURE RESPIRABLE
CHEMICAL cs) FACTOR CONCENTRATION
(mg/kg) (MEF) (CA)

(mg/m?) (mg/m?)

Methylene Chioride 2.00E-03 2.13E-01 4.26E-10

Acstone 6.00E-03 213€-01 1.28E-09

Trichiorosthene 2.00E-03 213E-01 426E-10

Tolusne 7.00E-03 2.13E-01 1.49E-09

Diethyiphthaiste 2.20E+00 213€-01 4.63E-07

Di-n-butyiphthalate 3.80E-02 213E-01 8.09E-09

Fluoranthene 8.30E-02 213E-01 1.77E-08

Pyrene 6.70E-02 2.13E-01 1.43E-08

Benzo(a)anthracene 4.80E-02 2.13E-01 1.02E.08

Chrysene 5.006-02 213E-01 1.07€-08

bis(2-Ethyihexyl)phthaiate 5.60E-02 213E-01 1.19E-08

Berzo(b)fiuoranthene 7.70E-02 2.13E-01 1.64E-08

Benzo(k)fluoranthene 2.60E-02 213E-01 5.54E-09

Benzo(a)pyrene 4.50E-02 213E-01 9.59E-08

Indeno(1,2,3-cd)pyrene 4.40E-02 213E-01 9.37€-09

h, 4.90E-02 2.13€-01 1.04E-08
EQUATION:

CA = CS x 0.000001 x MEF
6-18
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The intake equations for each exposure pathway, derived from RAGS (USEPA 1989a), are presented in
Tables 6-8 and 6-9. The exposure parameters used to calculate intake were taken from RAGS (USEPA 1989a),
the USEPA supplemental guidance memorandum entitled Standard Default Exposure Factors (USEPA 1991),
and the Exposure Factors Handbook (USEPA 1990a). The exposure parameters used in the HRA also are
presented in Tables 6-8 and 6-9. Exposure parameters that differ from the default values presented in these
documents are discussed below.

F { Duration of E Soil

A total exposure duration (construction period) of three months was used to evaluate risks associated
with exposure to soil contamination for construction workers. The exposure frequency was assumed to be five
days per week during this three-month (13-week) period.

An exposure frequency of 130 days per year (5 days per week for 26 weeks/year) was used to evaluate
risks associated with exposure to soil contamination for industrial workers. This exposure frequency is used
because it is expected that these receptors would be exposed only 6 months per year (May to October). Cold
weather and snow (ground cover) would reduce or prevent exposure during winter months.

In the absence of a USEPA-recommended exposure frequency for trespassers, an exposure frequency
of 3 days per week for 26 weeks (78 days) was used for the trespass scenario. As is the case for industrial
workers, this exposure frequency is based on the potential exposure to surface soil during the warmer months
(May to October). Three days per week is considered a reasonable estimate, since trespassers would most likely
access the site in their free time (i.ec., weekends and one day during the work/school week).

Insestion of Soil

The value 1.0 was used to account for the fraction of soil or dust contacted that is presumed to be
contaminated (USEPA 1989a). This is a conservative assumption, but is general practice in HRAs. In the
absence of a USEPA-recommended ingestion rate for adult and teenage trespassers, an ingestion rate of 100
mg/day, which is the default value for adult residents given in RAGS (USEPA 1989a), was used for the trespass
scenario.

Inhalation of Fugitive T

The value used for the inhalation rate was developed from inhalation rate data reported in Exposure
Factors Handbook (USEPA 1990a). For a reasonable construction scenario, it was assumed that an individual
would spend 50 percent of time working at a heavy activity level and 50 percent of the time working at a moderate
activity level. The value calculated for the construction worker is 3.0 m*/hr.

6.5 Toxicity Assessment

The CPCs identified from media collected at SS-029 may be categorized by their relative health risks.
Risks are evaluated for carcinogenic and noncarcinogenic (chronic and subchronic) effects. USEPA has
published toxicity values for both types of effects that are to be used in evaluating these risks.

Toxicity data used in this HRA were collected following the protocol recommended by USEPA. First,
Integrated Risk Information System (IRIS) (USEPA 1996) was consulted through an on-line computer linkage.
When the information sought was not available on IRIS, the Health Effects Assessment Summary Tables
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(HEAST) (USEPA 1995) were consulted. Lastly, the USEPA Environmental Criteria & Assessment Office
(USEPA ECAO 1995) was contacted for toxicity data not available from JRIS and HEAST.

For the evaluation of carcinogenic risk from exposure to contaminants, the USEPA has established slope
factors (SFs). An SF is a measure of toxicity that quantitatively defines the correlation between dose and
response. It is used in the risk assessment to estimate an upper-bound lifetime probability of an individual
developing cancer as a result of exposure to a particular level of a known or potential carcinogen. SFs have been
developed for oral intake and for inhalation routes of exposure.

For evaluating noncarcinogenic effects from exposure to contaminants, oral reference doses (RfDs) are
used when the exposure route is via ingestion while reference concentrations (RfCs) are used when the pathway
is via inhalation. Values have been developed for chronic (long-term) and subchronic (short-term) effects.

Chronic RfDs are derived from the No-Observed-Adverse-Effect-Level NOAEL) for the critical toxic
effect. They are modified by application of uncertainty factors reflecting the type of study on which the values
are based. Chronic RfCs are derived in a similar fashion but are based upon studies of inhalation exposure. For
this reason, calculation of RfCs is more complex and, therefore, RfCs are available for fewer chemicals.

Subchronic values for RfDs and RfCs are derived in the same fashion as the chronic values when suitable
less-than-lifetime studies are available. Subchronic RfDs and RfCs are used to evaluate noncarcinogenic effects
over an exposure period of two weeks to seven years.

Since toxicity information is limited for many chemicals discussed in the HRA, uncertainty factors are
published for noncarcinogenic toxicity values to indicate the relative strength of evidence supporting the toxicity
value. These uncertainty factors generally range between 10 and 1,000. A high uncertainty factor indicates low
strength of evidence for the toxicity value and further indicates that the toxicity value might change if additional
data become available. A low uncertainty factor indicates that there is a high degree of confidence in the value
and that a change is less likely should more data become available. The impact of uncertainty factors on the HRA
is discussed further in Section 6.8.

6.5.1 Carcinogenic Effects

Table 6-10 summarizes toxicity information for known or potential carcinogens that were identified as
CPCs in the environmental media at SS-029. For each of these CPCs, the following information is provided:

a. Slope Factor, representing a plausible upper-bound estimate of the probability of a response per
unit intake of a chemical over a lifetime. Slope factors are expressed as inverse units of dose, (i.e., [mg/kg-day]™). The
slope factor allows the calculation of incremental lifetime cancer risk associated with exposure to the chemical
at a known or estimated dosage. Table 6-10 provides separate slope factors, where applicable and available, for
oral and inhalation routes of exposure.

When assessing potential cancer risk posed by exposure to carcinogenic PAHs other than
benzo(a)pyrene, the slope factor for benzo(a)pyrene was used;, however, the cancer risk for these other
carcinogenic PAHs was adjusted by applying an “estimated order of potential potency,” in accordance with
Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons (USEPA 1993).
These relative potency factors are presented in Tables J-4 and J-6 of Appendix J.
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For the inhalation route of exposure, the toxicity values for carcinogenic effects are expressed in terms of risk
per unit concentration, (i.c., [g/m’]"). The following equation, as recommended in RAGS (USEPA 1989a), was
utilized to convert the risk per unit concentration values to inhalation slope factors (i.e., [mg/kg-day]"):

Urit Risk(ug/m®)™ x 70 kg
20 m3day x 0.001 mglug

Slope Factor =

Where:

70 kg = body weight default value
20 m*/day = inhalation rate default value
0.001 mg/ug = conversion factor

b. Weight-of-Evidence for carcinogenicity, expressing the degree of confidence in the likelihood
that exposure to a given chemical causes cancer in humans. This weight-of-evidence is based upon the following
USEPA classification system:

Group A-—-Human Carcinogen - Indicates that there is sufficient evidence from epidemiological
studies to support a causal association between an agent and cancer in humans.

Group B—-Probable Human Carcinogen - Indicates that there is at least limited evidence from
epidemiological studies of carcinogenicity to humans (Group B1) or that, in the absence of
positive data on humans, there is sufficient evidence of carcinogenicity in animals (Group B2).

Group C--Possible Human Carcinogen - Indicates that there is limited evidence of

carcinogenicity in animals and inadequate or lacking human data.

Group D--Not Classified - Indicates that there were no data to evaluate or that the evidence for
carcinogenicity in humans and in animals is inadequate.

Group E--No Evidence of Carcinogenicity to Humans - Indicates that there is no evidence of
carcinogenicity in at least two adequate animal tests in different species or in both
epidemiological and animal studies.

c. Tumor site, i.e., physiological location of cancer upon which the slope factor and weight-of-
evidence are based.

d. References, including source(s) and date(s), are provided to indicate the basis for identified slope
factors.

6.5.2 Noncarcinogenic Effects

Unlike carcinogenic effects, noncarcinogenic effects are thought to have a threshold daily dosage level
below which adverse effects are not expected. This section provides information concerning these threshold
levels. Table 6-11 summarizes noncarcinogenic toxicity information for the CPCs identified at SS-029. For
each CPC, the following information is provided:
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a. Reference Doses, expressed in mg/kg-day, generally identify the threshold dosage level below
which adverse health effects are not expected.

The published chronic and subchronic inhalation toxicity values are reported as RfCs in units of mg/m®.
The published RfCs were converted to RfDs, expressed in units of mg/kg-day, using the following equation as
given in RAGS (USEPA 1989a):

Reference Dose (RfD) = RAC (mg/m?) x 20 m?day
70 kg

Where:

70 kg = body weight default value
20 m*day = inhalation rate default value

In accordance with RAGS (USEPA 1989a), the chronic RfD was used as the subchronic RfD if
subchronic values were not available. Table 6-11 identifies when chronic RfDs were used as subchronic RfDs.

b. Critical Effects expressing the most sensitive toxic end point of adverse response (e.g., liver
damage) associated with exposure to the CPC(s).

c. Source(s) and date(s) of dose-response data.

6.5.3 Chemicals for Which No Values Are Available

Toxicity information is not available for all CPCs detected in environmental samples at SS-029. For
example, benzo(g,h,i)perylene, a PAH compound with noncarcinogenic effects, was not included in the HRA
because of the lack of reference doses. CPCs were included in pathway-specific risk calculations only when
relevant toxicity information was available for that pathway. Generally, there are many more chemicals included
in risk calculations for pathways involving exposure via ingestion than exposure via inhalation. For instance,
12 of the 19 CPCs have been assigned chronic oral RfD values, but only 2 have been assigned chronic inhalation
RfDs.

Chromium was analyzed as total chromium, as opposed to trivalent or hexavalent chromium. In the
absence of speciation data, USEPA Region II guidance states that a 6:1 trivalent-to-hexavalent ratio be assumed.
This factor was applied to the chromium exposure concentrations in Appendix J Tables J-10 and J-11.

A toxicological profile for each CPC, has been prepared that summarizes physical, chemical, and
toxicity information. These profiles are presented in Appendix L.

6.6 Risk Characterization

Health risk is a function of both human exposure and chemical toxicity. The risk characterization for
SS-029 is the process by which the toxicity assessment (Section 6.5) is integrated with the exposure assessment
(Section 6.4) to estimate present and potential threats to human health attributable to contamination at the site.
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6.6.1 Carcinogenic Risk

Carcinogenic risk is expressed as the incremental lifetime cancer risk to an individual or population
exposed to contaminants at a site. This incremental lifetime cancer risk corresponds to the 95th percent upper
confidence limit of the probability (when based on animal data), or to the maximum likely estimate (when based
on human data), of developing cancer over a 70-year lifetime from exposure to hazardous substances present at
a hazardous waste site. It is computed by the following equation:

Cancer Risk = Exposure Intake (mg/kg-day) x Slope Factor (mg/kg-day)

As indicated by the above equation, incremental lifetime cancer risk is dimensionless. A risk of 1.0 x
106 for example, indicates that an individual would incur an additional risk of 0.000001 (or 1 in 1 million) due
to his/her exposure to contaminants at a given site. Alternately, out of a population of one million persons so
exposed, this level of risk would indicate that one person, on average, would contract cancer due to such exposure.

6.6.2 Noncarcinogenic Risk

Evaluation of noncarcinogenic risk is based on a threshold response theory. The process involves a
comparison of an exposure intake to the estimated threshold response level. The term used to make this
comparison is the "hazard quotient," which is defined as:

Hazard Quotient = -
Reference Dose (mg/kg-day)

CPCs may have different adverse noncarcinogenic responses, or end points. Therefore, the sum of the
hazard quotients calculated for all CPCs within a pathway, called the hazard index, should be interpreted with
caution.

Noncarcinogenic effects have been evaluated separately for chronic (lifetime) and subchronic (short-term)
exposure. Chronic risk evaluation assumes 25 or 30 years of exposure to SS-029 site CPCs that might be
experienced by industrial workers or adult trespassers, whereas subchronic evaluation assumes a shorter exposure
(less than seven years) that might be experienced by construction workers or teenage trespassers.

6.6.3 Combination of Risks Across Pathways

As shown in Figure 6-2, two exposure pathways were considered under the trespass scenario. Of the
completed pathways, only the ingestion route was evaluated, since dermal absorption factors were lacking, as
previously discussed in the exposure assessment. Risk calculations are based on the equation given in Table 6-8
and are presented in Appendix J, Tables J-4 and J-5. Total risk was determined solely on the ingestion of soil.
Table 6-12 summarizes risks to trespassers.

Three basic exposure pathways were considered under the industrial use scenario, which approximates
what may be occurring currently onsite. However, potential risks were calculated for the ingestion and inhalation
routes of exposure only. Risk calculations under the industrial use scenario are presented in Appendix J, Tables
J-6 through J-11. Calculations of the combined total risk for industrial use receptors are summarized in Table
6-12.
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6.7 Results and Discussion

This discussion focuses on the comparison of risks presented in Table 6-12 to acceptable risk levels
established by the USEPA through the National Contingency Plan (USEPA 1990c). The acceptable levels are
as follows:

Noncarcinogenic effects: The hazard index should not exceed unity (1.0) for noncarcinogenic effects.
If the calculated hazard index is below this value, adverse effects are unlikely, even for sensitive
populations.

Carcinogenic effects: For carcinogenic effects, acceptable exposure levels are those which represent
an incremental lifetime cancer risk to an individual of between 10 and 10, with the lower value in this
range (1 x 10) representing a "point of departure” or target risk level.

Given the current site conditions, industrial workers may be exposed to soil via ingestion. The total
hazard index (3 x 10) and the cancer risk (4 x 10"*) for ingestion of soil are both below the acceptable USEPA
value/risk range. In the future, industrial workers may also be exposed to groundwater. Risks for future
industrial workers are discussed below.

In the trespass scenario, the hazard indices for adult and teenage trespassers are 2 x 10 and 1 x 107,
respectively, indicating that noncarcinogenic risk is not a concern under current conditions. The calculated hazard
indices are based solely on the ingestion of surface soil, primarily bis(2-ethylhexyl)phthalate (Table J-5). The
total cancer risk for adult and teenage trespassers are 5 x 10 and 1 x 10°®, respectively, which are also below
the acceptable risk range. Ingestion of benzo(a)pyrene in surface soil is the major contributor to these risks
(Table J4).

The total subchronic hazard index for construction workers is 2 x 10°, This hazard index is below
the acceptable value of 1, indicating that exposure to site contaminants does not pose a noncarcinogenic risk
to construction workers. The major contributor to this hazard index is the ingestion of bis(2-
ethylhexyl)phthalate in soil (Table J-7). The total cancer risk for construction workers is 8 x 10, which also
is below the acceptable risk range. Ingestion of benzo(a)pyrene in soil (Table J-6) is the primary contributor
to this risk.

The total hazard index for future industrial workers is 3 x 10", which is below the acceptable value.
Ingestion of arsenic in groundwater is the major contributor to the hazard index (Table J-11). The cancer risk
for industrial workers, 3 x 10®, is within the USEPA’’s acceptable risk range. The calculated risk is primarily
driven by ingestion of arsenic in groundwater (Table J-10).

6.8  Uncertainty Analysis

The estimates of cancer risk and noncarcinogenic hazard indices (chronic/subchronic) in this HRA
are based upon numerous assumptions and, therefore, involve a considerable degree of uncertainty. Some of
this uncertainty is inherent in the risk assessment process itself and in the current limits of scientific knowledge
regarding human health risk factors. For example, the necessary extrapolation of animal study data to humans
introduces a large uncertainty factor into the process, as does extrapolation from the high doses used in animal
studies to the low doses associated with sites such as SS-029. Likewise, estimating human exposure and human
intake is largely judgmental, involving the extrapolation of human behavioral patterns (often unknown even
at present) into the relatively distant future. The exposure assessment for this study is based upon reasonable
maximum exposure defined as the highest exposure that may be reasonably expected at the site. The intent
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of reasonable maximum exposure is to provide a conservative exposure scenario that is still within the range
of possible exposure.

Due to these types of uncertainties, the results of the HRA for SS-029 should not be taken as a
characterization of absolute risk, or as a fully probable estimate of this risk. Rather, they are intended to
identify the types and relative levels of risk associated with various potential exposure routes at SS-029, so that
remedial efforts can focus upon aspects of the site which are of greatest concern from a human health
standpoint. Table 6-13 summarizes the uncertainties for this HRA.

6.9 Conclusions

Given the current and a variety of reasonably expected future uses of the site, the results of the
quantitative risk evaluation indicate that all carcinogenic and noncarcinogenic human health risk associated with
human exposure to site chemicals at SS-029 lies within or below the range of acceptability established by the
National Contingency Plan. Although risk may be underestimated somewhat because risk from dermal contact
with contaminated media could not be quantified, conservative assumptions (particularly for exposure
frequency and duration) used for ingestion are believed to compensate for unknowns regarding dermal contact.
The potential cancer risk calculated for future industrial workers, 3 x 10°%, is the only risk above the target risk
level of 10°°. This is attributable to ingestion of arsenic in groundwater. Although this risk is not insignificant,
it does not appear to warrant groundwater remediation because:

o Arsenic was detected in only 1 groundwater sample.

o The concentration of arsenic detected (5.3 ppb) is only slightly higher than the base-wide
background concentration (3.6 ppb). It is possible that this detection is representative of
arsenic concentrations naturally present in the groundwater in this area.

] The concentration of arsenic is one-fifth the New York State groundwater standard (25 ppb)
established as a drinking water standard protective of public health.

] The concentration of arsenic is one-tenth the USEPA’s maximum contaminant level for
arsenic in drinking water (50 ppb).
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TABLE 6-13

JET ENGINE TEST CELL (SS-029) - SITE INVESTIGATION
POTENTIAL SOURCES OF UNCERTAINTY

Potential Source

Direction of Effect

Reason for Uncertainty

Likelihood of exposure
pathways

Degradation of chemicals

Lack of consideration of
chemical transformation

Exposure assumptions
(frequency, duration, and
intensity)

Dermal contact pathway not

evaluated

Extrapolation of animal
toxicity data to humans.

J:/35291/WP/tab-6-13.029
11-20-96:14:28/ta(dr)(mm)(cp)

Unknown, over-or
underestimate risk

Overestimate risk

Unknown

Overestimate risk

Underestimate risk

Unknown, probably
overestimate risk
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Pathways may not actually
occur (e.g., future-use
construction scenario may
NEVEr Occur), or exposure
pathways may not have been
included.

Risk estimates are based on
recent chemical concentra-
tions. Concentrations may
decrease with time as a result
of the degradation processes.

Chemical may transform to
more or less toxic forms in
the environment

Parameters selected are
conservative estimates of
exposure.

Dermal absorption factors not
available for any CPCs
detected.

Animals and humans differ
with respect to absorption,
metabolism, distribution, and
excretion of chemicals. The
magnitude and direction of the
difference will vary with each
chemical. Animal studies
typically involve high-dose
exposures, whereas humans
are exposed to low doses in
the environment.



TABLE 6-13 (Con't)

Potential Source

Direction of Effect

Reason for Uncertainty

Analytes with no toxicity
values

Use of linearized, multi-stage
model to derive cancer slope
factors

Summation of effects (cancer

risks and hazard indices) from

multiple substances

Use of uncertainty factors in
the derivation of reference
dose

J:/35291/WPitab-6-13.029
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Underestimate Risk

Overestimate risk

Unknown

Unknown
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There are some analytes for
which dose-response data are
undetermined or inadequate.
The risk associated with these
chemicals cannot be
quantified.

Model assumes a non-thres-
hold, linear at low dose
relationship for carcinogens.
Many compounds induce
cancer by non-genotoxic
mechanisms. Model results in
a 95% upper confidence limit
of the cancer risk. The true
risk is unlikely to be higher
and may be as low as zero.

The assumption that effects
are additive ignores potential
synergistic and/or antagonistic
effects. Assumes similarity in
mechanism of action, which is
not the case for many sub-
stances. Compounds may
induce tumors or other toxic
effects in different organs or
systems.

Ten-fold uncertainty factors
are incorporated to account
for various sources of uncer-
tainty (animal to human
extrapolation, protection of
sensitive human populations,
extrapolation from subchronic
to chronic data, and use of
LOAELS rather than
NOAELs). Although some
data seem to support the ten-
fold factor, its selection is
somewhat arbitrary.



7.0 RECOMMENDATIONS

Chemical contamination from JP-4 jet fuel or other petroleum hydrocarbon spills is not evident at SS-029
based upon physical observations and the results of chemical analyses performed on soil and groundwater
samples collected at the site. None of the SS-029 site soils encountered exhibited elevated PID readings, visual
contamination, or unusual odors. The 16 organic compounds and 4 metals detected in site soil samples were
present at concentrations below TBCs.

No organic compounds were detected in the groundwater samples. Three metals were detected in
groundwater sampled during the SI including arsenic, chromium, and selenium. Chromium was detected in the
upgradient well above the ARARSs, but was not present in the downgradient well. Arsenic was detected at a
concentration below the ARAR value. The highest concentration of selenium occurred in the unfiltered
groundwater sample obtained from the downgradient well (10.1 ppb). This detection barely exceeded the 10 ppb
ARAR value and does not appear to represent selenium contamination attributable to the site.

The results of the quantitative human health risk assessment, based on chemical concentrations in onsite
media, indicate that no excess carcinogenic or noncarcinogenic human health risk is associated with site chemicals
at SS-029 given the current and variety of possible future uses of the site.

Based upon the absence of significant contamination in soil or groundwater at SS-029, no remedial action
is warranted to reduce or contain site contaminants. The data base obtained during the SI appears to be sufficient
to support an Air Force Decision Document specifying "no further action” for the site for both investigated media.
Therefore, no further investigation is necessary.
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APPENDIX A
ANALYTICAL RESULTS

TABLE A-1 - ANALYTICAL RESULTS FROM SOIL SAMPLES

TABLE A-2 - ANALYTICAL RESULTS FROM GROUNDWATER SAMPLES
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TABLE A-1
ANALYTICAL RESULTS
PLATTSBURGH AIR FORCE BASE $S-029
SOIL (VOLATILES)
Sample 1.D. S$B-29-01-0 $B-28-01-0 DUP $B-28-01-4 SB-29-02-0
Beginning Depth (ft.) 0 0 4 0
Ending Depth (ft.) 2 2 6 2
Date Sampiled 13-Oct-84 13-Oct-94 13-Oct-84 13-Oct-94
Units UG/KG UG/KG UG/KG UG/KG

Parameter TBC

Chloromethane _

Bromomethane -—

Vinyl Chioride 200

Chioroethane 1,800

Methyiene Chioride 100 2 2
Acetone 200 6

Carbon Disulfide 2,700

1,1-Dichloroethene 400

1,1-Dichioroethane 200

1,2-Dichloroethene (total) 300

Chioroform 300

1,2-Dichioroethane 100

2-Butanone 300

1,1,1-Trichloroethane 800

Carbon Tetrachioride 600

Bromodichioromethane —

1,2-Dichioropropane —_

cis-1,3-Dichioropropene —

Trichloroethene 700 -2

Dibromochioromethane —

1,1.2-Trichloroethane —

Benzene 60

trans-1,3-Dichioropropene —

Bromoform -—

4-Methyi-2-Pentanone 1,000

2-Hexanone —_

Tetrachioroethene 1,400

1,1,2,2-Tetrachioroethane 600

Toluene 1,500 1

Chlorobenzene 1,700

Ethylbenzene 5,500

Styrene —

Xylene (total) 1,200

Only detected results reported.
TBC - "To Be Considered" criteria

that are not legally binding.
— - No TBC available.
A-1 JA35281\QPROVFINALISS-028\VOL SO WEB1/sk
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TABLE A-1

ANALYTICAL RESULTS
PLATTSBURGH AIR FORCE BASE §5-029
SOIL (VOLATILES)

Page 201 8

Sampie I.D.

$B-28-02-4 WB-MW-26-001-0

WB-MW-29-001-4

Beginning Depth (ft.)

4 0

4

Ending Depth (ft.)

6 2

6

Date Sampled

13-Oct-84 14-Oct-84

14-Oct-94

Units

UG/KG UG/KG

UG/KG

Parameter

TBC

Chioromethane

Bromomethane

Vinyl Chioride

Chioroethane

Methyiene Chiloride

Acetone

Carbon Disulfide

1,1-Dichioroethene

1,1-Dichioroethane

1,2-Dichioroethene (total)

Chloroform

1,2-Dichioroethane

2-Butanone

1,1,1-Trichioroethane

Carbon Tetrachloride

Bromodichioromethane

1,2-Dichioropropane

cis-1,3-Dichioropropene

Trichloroethene

Dibromochloromethane

1,1,2-Trichloroethane

Benzene

glip )| [BIBI1&[3[E]EI8|&

trans-1,3-Dichloropropene

Bromoform

4-Methyl-2-Pentanone

2-Hexanone

Tetrachloroethene

1,1,2,2-Tetrachloroethane

Toluene

Chlorcbenzene

Ethylbenzene

Styrene

Xylene (total)

Only detected results reported.
TBC - "To Be Considered" criteria
that are not legally binding.

— - No TBC available.
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TABLE A-1

ANALYTICAL RESULTS
PLATTSBURGH AIR FORCE BASE S$S-029
SOIL (SEMIVOLATILES)
Sample .. = $B-29-01-0 SB-25-01-0 DUP SB-25-01-4 SB-25-02.0
Beginning Depth (ft) 0 0 4 0
Ending Depth (ft.) 2 2 6 2
Date Sampied 13-Oct-84 13-Oct-94 13-Oct-94 13-Oct-94
Units UG/KG UG/KG ___UGKG UG/KG

Parameter TBC

Phenol 30

bis(2-Chloroethyl)ether —

2-Chiorophenol 800

1,3-Dichlorobenzene 1,600

1,4-Dichlorobenzene 8,500

1,2-Dichiorobenzene 7,900

2-Methyiphenol 100

2,2-oxybis(1-Chioropropane) -

4-Methyiphenol 900

N-Nitroso-di-n-propylamine —

Hexachioroethane —_

Nitrobenzene 200

isophorone 4,400

2-Nitrophenol 330

2,4-Dimethyiphenol -

bis(2-Chioroethoxy)methane —

2,4-Dichlorophenol 400

1,2, 4-Trichiorobenzene 3,400

Naphthalene 13,000

4-Chioroaniline 220

Hexachlorobutadiene —

4-Chioro-3-methyiphenol 240

2-Methyinaphthalene 36,400

Hexachlorocyclopentadiene —

2,4,6-Trichlorophenol —_

2.4,5-Trichlorophenol 100

2-Chioronaphthalene —

2-Nitroaniline 430

Dimethyiphthalate 2,000

Acenaphthyiene 41,000

2.6-Dinitrotoluene 1,000

3-Nitroaniiine 500

Only detected results reported.

TBC - "To Be Considered” criteria

that are not legally binding.
— - No TBC available.
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TABLE A-1
ANALYTICAL RESULTS
PLATTSBURGH AIR FORCE BASE $5-029
SOIL (SEMIVOLATILES)
Sampie I.D. SB-28-01-0 S$8-29-01-0 DUP SB-29-01-4 SB-29-02-0
Beginning Depth (ft.) 0 () 4 0
Ending Depth (ft.) 2 2 6 2
Date Sampied 13-Oct-84 13-Oct-84 13-Oct-94 13-Oct-94
Units UG/KG UG/KG ~ UG/KG UG/KG
Parameter TBC
Acenaphthene 50,000
2,4-Dinitrophenol 200
4Nitrophenol 100 |
Dibenzofuran ~ 6,200
2,4-Dinitrotoluene —_
Diethyiphthalate 7,100
4-Chiorophenyi-phenylether —_
Fluorene 50,000
4-Nlitroaniline ot
4,6-Dinitro-2-methyiphenol -—
N-Nitresodiphenylamine —_
4-Bromophenyi-phenylether —
Hexachiorobenzene 410
Pentachiorophenol 1,000
Phenanthrene 50,000
Anthracene 50,000
Carbazole -
Di-n-butyiphthalate 8,100 38
Fiuoranthene 50,000 61 50
Pyrene 50,000 65 53
Butylbenzyiphthalate 50,000
3,3-Dichlorobenzidine —
Benzo(a)anthracene 224
Chrysene 400
bis(2-Ethylhexyl)phthalate 50,000
Di-n-octyiphthalate 50,000
Benzo(b)fluoranthene 1,100 65
Benzo(k)fluoranthene 1,100 26
Benzo(a)pyrene 61 42 30
Indeno(1,2,3-cd)pyrene 3,200 44 41
Dibenz(a,h)anthracene 14
Benzo(g,h,i)peryiene 50,000 49
Onily detected results reported.
TBC - "To Be Considered" criteria
that are not legally binding.
— - No TBC available.
A—l& JIS291\QPROWFINALISS-020SVOLSO WB1/sk
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TABLE A-1

ANALYTICAL RESULTS
PLATTSBURGH AIR FORCE BASE SS-029
SOIL (SEMIVOLATILES)
Sampie I.D. SB-29-024 WB-MW-28-001-0 WB-MW-29-001-4
Beginning Depth (ft.) 4 0 4
Ending Depth (ft.) 6 2 6
Date Sampled 13-Oct-94 14-Oct-94 14-Oct-94
Units UG/KG UG/KG UGIKG ]
Parameter TBC
Phenol 30
bis(2-Chioroethyl)ether —_
2-Chiorophenol 800
1,3-Dichiorobenzene 1,600
1,4-Dichlorobenzene 8,500
1,2-Dichlorobenzene 7,900
2-Methyiphenol 100
2,2 -oxybis(1-Chioropropane) —
4-Methylphenol 900
N-Nitroso-di-n-propylamine o
Hexachioroethane —
Nitrobenzene 200
Isophorone 4,400
2-Nitrophenol 330
2,4-Dimethyiphenol —
bis(2-Chloroethoxy)methane —
2,4-Dichiorophenol 400
1,2,4-Trichlorobenzene 3,400
Naphthaiene 13,000
4-Chloroaniline 220
Hexachlorobutadiene -
4-Chloro-3-methyiphenol 240
2-Methyinaphthalene 36,400
Hexachlorocyclopentadiene —
2,4.6-Trichlorophenol -—
2.4 5-Trichlorophenol 100
2-Chioronaphthalene ot
2-Nitroaniline 430
Dimethyiphthalate 2,000
Acenaphthylene 41,000
2,6-Dinitrotoluene 1,000
3-Nitroaniline 500
Only detected resutts reported.
TBC - "To Be Considered” criteria
that are not legally binding.
— - No TBC availabie.
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TABLE A-1
ANALYTICAL RESULTS
PLATTSBURGH AIR FORCE BASE $S5-029
SOIL (SEMIVOLATILES)
Sampie 1.D. SB-29-02-4 WB-MW-29-001-0 WB-MW-29-001-4
Beginning Depth (ft.) 4 0 4
Ending Depth (ft.) B 2 6
Date Sampled 13-Oct-894 14-Oct-94 14-Oct-94
Units UG/KG UG/KG UG/KG
Parameter TBC
Acenaphthene 50,000
2,4-Dinitrophenol 200
4-Nitrophenol 100
Dibenzofuran 6,200
2 4-Dinitrotoluene - ]
Diethytphthalate 7,100 2200 ]
4-Chiorophenyl-phenylether —
Fluorene 50,000
4-Nitroaniline -_
4 6-Dinitro-2-methyiphenol -
N-Nitrosodiphenylamine -
4-Bromophenyl-phenyiether -—
Hexachlorobenzene 410
Pentachlorophenol 1,000
Phenanthrene 50,000
Anthracene 50,000
Carbazole -
Di-n-butyiphthalate 8,100
Fluoranthene 50,000 83
Pyrene 50,000 67
Butylbenzyiphthalate 50,000
3,3-Dichiorobenzidine -—
Benzo(a)anthracene 224 48
Chi e 400 S0
bis(2-Ethyihexyl)phthalate - 50,000 56
Di-n-octyiphthalate 50,000
Benzo(b)fiuoranthene 1,100 44
Benzo(k)fluoranthene 1,100 22
Benzo(a)pyrene 61
Indeno(1,2,3-cd)pyrene 3,200
Dibenz(a,h)anthracene 14
Benzo(g.h.i)peryiene 50,000 45
Only detected results reported.
TBC - "To Be Considered™ criteria
that are not legally binding.
— - No TBC available.
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TABLE A-1
-
ANALYTICAL RESULTS
/ PLATTSBURGH AIR FORCE BASE $S-029
- SOIL (METALS)
Sampie 1.D. SB-28-01-0 $B-29-01-0 DUP SB-29-01-4 S$B-28-02-0
Beginning Depth (ft.) 0 0 4 0
- Ending Depth (1) 2 2 6 2
Date Sampled 13-Oct-94 13-Oct-84 13-Oct-94 13-Oct-94
Parameter TBC i
» Arsenic 75 0.87
Barium 300 ** 38.3 10.7 11.6 11.3
Cadmium 1.3 (SB)
» Chromium 19.5 (SB) 9.2 44 5.8 55
‘ Lead 79.4 (SB) 6.7 5.1 1.1 60.4
Mercury 01 *
Selenium 2" R R R R
v Silver ND (SB)
Only detected results reported. R - The sampie resuits were rejected due to serious deficiencies in the abllity to meet hoiding
" TBC - "To Be Considered” time criteria and quality control criteria. The presence or absence of the anaiyte could not be
' criteria that are not legally binding. verified.
Determined as per NYSDEC TAGM:
Determination of Soil Cleanup
w Objectives and Cleanup Leveis,
HRW-84-4046, January, 1994, -
* - Exceeds TBC.
) SB - Site Background. (95% Upper
v Tolerance Limit Value from
Background Surface Soil &
Groundwater Survey: URS 1995)
- ** . NYSDEC recommended soil cleanup
objective (NYSDEC HWR-94-4046;
Appendix A, Table 4)
v
-
| 4
[}
~
[}
-
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TABLE A-1
ANALYTICAL RESULTS
PLATTSBURGH AIR FORCE BASE 5$5-029
SOIL (METALS)
Sampie 1.D. S$B-29-02-4 WB-MW-28-001-0 WB-MW-29-001-4
Beginning Depth (ft.) 4 0 4
Ending Depth (ft.) 6 2 6
Date Sampied 13-Oct-94 14-Oct-84 14-Oct-94

Parameter TBC
Arsenic 75 =~ 0.73 1.1
Barium 300 - 12.3 18 10.7
Cadmium 1.3 (SB)
Chromium 18.5 (SB) 4.9 R
Lead 79.4 (SB) 4.5 7.1 0.47
Mercury 0.1 =
Selenium 2" R R R
Silver ND (SB)
Only detected resuits reported. R - The sampie resuits were rejected due to serious deficiencies in the ability to meet hoiding
TBC - "To Be Considered” time criteria and quality control criteria. The presence or absence of the analyte could not be

criteria that are not legally binding. verified.

Determined as per NYSDEC TAGM:

Determination of Soil Cleanup

Objectives and Cleanup Levels,

HRW-84-4046, January, 1994

* - Exceeds TBC.

SB - Site Background. (85% Upper
Tolerance Limit Value from
Background Surface Soil &
Groundwater Survey: URS 1995)

** - NYSDEC recommended soil cleanup

objective (NYSDEC HWR-84-4046;

Appendix A, Table 4)
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TABLE A-2
ANALYTICAL RESULTS
PLATTSBURGH AIR FORCE BASE S§S5-029
GROUNDWATER (VOLATILES)
Sampie I.D. MW-29-001 MW-02-047 MW-02-047 DUP
Well 1.D. MW-28-001 MW-02-047 MW-02-047
Date Sampied 15-Nov-854 16-Nov-94 16-Nov-94
Units UG/L UG/L UG/L

Parameter ARAR
Chioromethane
Bromomethane
Vinyl Chioride
Chloroethane
Methylene Chioride
Acetone
Carbon Disuifide

1,1-Dichioroethene

1,1-Dichloroethane

| 1,2-Dichioroethene (total)

Chioroform

| 1,2-Dichioroethane

2-Butanone

1,1,1-Trichloroethane

Carbon Tetrachioride

Bromodichioromethane-

1,2-Dichioropropane

cis-1,3-Dichloropropene

Trichioroethene

Dibromochloromethane

1,1,2-Trichloroethane

o|Blo|e|on|Ble|a|Blolw|on]ala |80 ]|n]o o ]x

Benzene

o
\‘

trans-1,3-Dichioropropene

Bromoform

4-Methyl-2-Pentanone

2-Hexanone

Tetrachioroethene

1,1,2,2-Tetrachloroethane

Toluene

Chiorobenzene

Ethylbenzene

Styrene

Xylene (total)

alonjolola|o e |B]8]L8 ]|

Only detected results reported.

ARAR - "Applicable or Relevant and Appropriate Requirements™ that are legally binding.

J\35281\QPROFINALASS-020\VOLMW WB1/sk
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TABLE A-2

ANALYTICAL RESULTS

PLATTSBURGH AIR FORCE BASE 88-029
GROUNDWATER (SEMIVOLATILES)

Page 20l 5

Sampie I.D.

MW-28-001

MW-02.047

MW-02-047 DUP

Well i.D.

MW-28-001

MW-02-047

MW-02-047

Date Sampled

15-Nov-84

16-Nov-94

16-Nov-84

Units

UGL

UGL

UGI/L

Parameter

ARAR

Phenol

bis(2-Chioroethyi)ether

2-Chiorophenol

1,3-Dichlorobenzene

1,4-Dichiorobenzene

1,2-Dichlorobenzene

2-Methyipheno!

2,2 -oxybis(1-Chloropropane)

4-Methyiphenol

N-Nitroso-di-n-propylamine

Hexachloroethane

Nitrobenzene

isophorone

2-Nitrophenol

2,4-Dimethyiphenol

bis(2-Chioroethoxy)methane

2,4-Dichiorophenol

1,2,4-Trichlorobenzene

Naphthalene

4-Chioroaniline

Hexachlorobttadiene

4-Chloro-3-methyiphenol

2-Methyinaphthalene

Hexachlorocyclopentadiene

2,4,6-Trichiorophenol

2,4,5-Trichlorophenol

2-Chioronaphthalene

2-Nitroaniline

Dimethyiphthalate

Acenaphthylene

2,6-Dinitrotoiuene

3-Nitroaniline

Only detected results reported.

ARAR - "Applicable or Relevant and Appropriate
.Requirements” that are iegally binding.

A-10

JAS291\QPROVFINAL\SS-02\SVOLMW WB1/sk
05/22/92 16 48 (1 of 2,
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TABLE A-2

ANALYTICAL RESULTS

PLATTSBURGH AIR FORCE BASE S$5-029
GROUNDWATER (SEMIVOLATILES)

Sample |.D.

MW-29-001

MW-02-047

MW-02-047 DUP

Well I.D.

MW-28-001

MW-02-047

MW-02-047

Date Sampled

15-Nov-54

16-Nov-84

16-Nov-94

Units

UGL

UGL

UG/L

Parameter

ARAR

Acenaphthene

2,4-Dinitrophenol

4-Nitrophenol

Dibenzofuran

2 4-Dinitrotoluene

Diethyiphthaiate

4-Chiorophenyi-phenylether

Fluorene

4-Nitroaniline

4,6-Dinitro-2-methyiphenol

N-Nitrosodiphenylamine

4-Bromophenyl-phenylether

Hexachiorobenzene

Pentachiorophenol

o ] S 1 A ] 2 £ 1 B B

Phenanthrene

Anthracene

Carbazole

Di-n-butyiphthalate

Fluoranthene

Pyrene

Butylbenzylphthalate

3,3-Dichlorobenzidine

Benzo(a)anthracene

Chrysene

olo

bis(2-Ethythexyl)phthalate

Di-n-octyiphthalate

gl818(8[~ (8888|828

Benzo(b)fluoranthene

g

Benzo(k)fluoranthene

o
8

Benzo(a)pyrene

r4
(=}

indeno(1,2,3-cd)pyrene

o
g

Dibenz(a h)anthracene

Benzo(g,h,i)perylene

8|8

Only detected results reported.

ARAR - "Applicable or Reievant and Appropriate
Requirements"” that are legally binding.

A-11

J\35291\QPROFINALISS-020\SVOLMW WB1/sk
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APPENDIX B
SAMPLE DATA SUMMARY

J:\35291\wp\Jet-eng. 029
11-18-96:09:34/ta(mm)(cp)(dr)(dr2)(cp)
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APPENDIX C
VALIDATION SUMMARY TABLES
AND
TENTATIVELY IDENTIFIED
COMPOUNDS (TICs) DATA SHEETS

J:\35291\wp\Jet-eng .029
11-20-96:14:30/ta(mm)(cp)(dr)(dr2)(cp)






TABLE C-1

VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE SS-029
SOIL (VOLATILES)
Sample 1.D. $B-28-01-0 SB-26-01-0 DUP SB-29-014 S8-28-020
Beginning Depth (ft.) 0 0 4 0
Ending Depth () 2 2 6 2
Dste Sampled 13-Oct-04 13-Oct-84 13-Oct-94 13-Oct-94
Date Analyzed 19-Oct-94 19-Oct-84 19-Oct-94 22-0ct-94
Units UG/KG UG/KG UG/KG UG/KG
Dilution Factor 1 1 1 1
% Moisture 4 19 5
Parameter Ciass
Chioromethane voC 10 U 10U 12 U 10 U
Bromomethane voC 10 U 10 U 12 U 10 U
Vinyl Chioride voc 10 U 10 U 12 U 10 U
Chiorosthane voc 10 U 10 U 12 U 10 U
Methylene Chioride vOC 10 U 10 U 2 2
Acetone voc 10 U 6J 12 U 10 U
Carbon Disulfide voc 10 U 10 U 12 U 10 U
1,1-Dichioroethene VOC 10 U 10 U 12 U 10 U
1,1-Dichiorosthane voC 10 U 10 U 12 U 10 U
1,2-Dichioroethene (total) vocC 10 U 10 U 12 U 10 U
Chioroform voc 10 U 10 U 12 U 10 U
1,2 Dichloroethane VOC 10 U 10 U 12 U 10 U
2-Butanone voc 10 U 10 U 12 U 10 U
1,1,1-Trichioroethane voC 10 U 10 U 12 U 10 U
Carbon Tetrachloride voc 10 U 10 U 12 U 10 U
Bromodichioromethane voc 10 U 10U 12 U 10 U
1,2-Dichioropropane voc 10 U 10 U 12 U 10 U
cis-1,3-Dichioropropene voC 10 U 10 U 12 U 10 U
Trichloroethene voC 10 U 2J 12 U 10 U
Dibromochioromethane voC 10 U 10 U 12 U 10 U
1,1,2-Trichioroethane voCc 10 U 10 U 12 U 10 U
Benzene voC 10 U 10 U 12 U 10 U
trans-1,3-Dichioropropene vOC 10 U 10 U 12 U 10 U
Bromoform vOC 10 U 10U 12 U 10 U
4-Methyi-2-Pentanone voC 10 U 10 U 12 U 10 U
2-Hexanone voc 10 U 10 U 12 U 10 U
Tetrachioroethene voC 10 U 10 U 12 U 10 U
1,1.2,2-Tetrachioroethane voC 10 U 10U 12 U 10 U
Toluene voC 10 U 14 12 U 10 U
Chiorobenzene voC 10 U 10 U 12 U 10 U
Ethylbenzene voc 10 U 10 U 12 U 10 U
Styrene vOC 10 U 10 U 12 U 10 U
Xylene (totaf) vOC 10 U 10 U 12 U 10 U
Associated Method Blank VBLKS1 VBLKS1 VBLKS1 VBLKS3
Associated Trip Biank NA NA NA NA
Associated Rinse Blank FB29-841013-S FB29-941013-S FB29-941013-S FB29-941013-S
MADE BY__JSM DATE __0/02/85 C-1 JAB520NOPROVINALISS-02\VOL SO WB Ak

CHKD BY__(«0C  DATE 3",5"

00405 08 48 (1 of 2)
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MADE BY_ JSM____DATE

CHKD BY,

____DATE_ G8X285
O DATE_ ™Mty |l

TABLE C-1
VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE S85-029
SOIL (VOLATILES)
Sampie |.D. SB-29-02-4 WEB-MW-28-001-0 WB-MW-25-001-4
__Beginning Depth (ft.) 4 0 4
Ending Depth (ft.) 6 2 6
Date Sampled 13-Oct-04 14-Oct-04 14-Oct-84
Date Analyzed 20-Oct-84 18-Oct-B4 19-Oct-94
Units UG/KG UG/KG UG/KG
Dilution Factor 9 1 1
% Moisture 12 20 26
Parameter Class
Chioromethane vOC 1 U 12 v 13 U
Bromomethane voC 11U 122 V 13 U
Vinyl Chioride Vvoc 11 U 12 U 13 U
Chioroethane VvOC A AIY) 122 U 13U
Methylene Chioride VOC 1 U 2J 2J
Acstone VvOC 11 U 12 U 4 J
Carbon Disulfide vOC 11 U 122 U 13 U
1,1-Dichiorosthene VvOC 1 U 12 U 13 U
1,1-Dichioroethane vOC 1 U 12 U 13 U
1,2-Dichlorosthens (total) vOoC 11U 12 U 13 U
Chioroform vOC 1 U 2y 13V
1,2-Dichiorosthane voC 1 U 12 U 13 VU
2-Butanone vOC 11 U 12 U 13 U
1,1,1-Trichiorosthane vOC 11 U 12 U 13 U
Carbon Tetrachioride vOC 11 U 12 U 13 U
Bromodichioromethane vOC 11 U 12 U 13 U
1.,2-Dichloropropane vOC 11 U 12V 13 U
cis-1,3-Dichioropropene vOC 11 U 12 U 13 U
Trichioroethene VOC 11 U 122 U 13 V
Dibromochioromethane VOC 11 U 12 U 13 U
1,1.2-Trichioroethane vOC 11 U 12 U 13 L
Benzene vOC 11 U 12 U 13 o
trans-1,3-Dichioropropene vOC 11 U 12 U 13 U
Bromoform vOC 11 U 12 U 13 U
4-Methyl-2-Pentanone vOC 11 U 12 U 13 U
2-Hexanone vOC 11 U 12 U 13 U
Tetrachioroethene VvOC 11 U 12 U 13 U
1,1,2.2-Tetrachioroethane vOoC 1 U 12 U 13 U
Toluene vVOC 11 U 7J 13V
Chiorobenzene vOC 11 U 12 U 13 U
Ethylbenzene vOC 11 U 12 U 13 U
S VvOC 11 U 122 U 13 U
Xylene (total) vOC 11 U 12UV 13UV
Associated Method Blank VBLKS2 VBLKS VBLKS1
Associated Trip Blank NA NA NA
Associated Rinse Blank FB29-941013-S FB29-941014-$ FB29-541014-S
C~2z

JI5201\OPROVINALISS-J2AVOLSO WB1/sk

030485 08 48 (2 of 2)



TABLE C-1
-
VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE S5-029
SOIL (SEMIVOLATILES)
||
Sampie |.D. $B-29-01-0 $B-29-01-0 DUP SB-25-01-4 SB-29-02-0
Beginning Depth () 0 0 4 0
- Ending Depth (ft.) 2 2 6 2
Date Sampied 13-Oct-84 13-Oct-84 13-Oct-94 13-Oct-94
Date Extracted 18-Oct-84 18-Oct-84 - 18-Oct-D4 18-Oct-94
Date Analyzed 31-Oct-84 31-Oct-94  02-Nov-94 31-0ct-54
- Units UG/KG UG/KG UG/KG UG/KG
Dilution Factor 1 1 1 1 |
% Moisture 5 4 18 5
- Parameter Class
Phencl SVOC 350 U 340 U 400 U 350 U
 bis{2-Chioroethyi)ether SVOC 350 U 340 U 400 U 350 U
2-Chiorophenol svoc 350 U 340 U 400 U as0 U
W |4 3 Dichiorobenzens SVoC 350 U 0 U 400 U 350 U
1,4 Dichioroberzene SVoC 350 U 340 U 400 U 350 U
1,2-Dichioroberzene svoc aso U 340 U 400 U 350 U
@  |2-Methyiphenol sSVoC aso U 30 U 400 U 350 U
2.2-axybis(1-Chioropropane) SVOC 350 U 340 U 400 U aso U
4-Methytphenol SVOC as0 U 340 U 400 U aso U
N-Nitroso-di-n-propylamine SVOC 350 U 340 U 400 U 350 U
W Hexachioroethane svoc 3aso U 340 U 400 U 350 U
Nitrobenzene 'svoc 350 U 340 U 400 U 350 U
isophorone SVoC 350 U 0 U 400 U aso U
ws  [2-Nitrophenol svoc as0 U 340 U 400 U 350 U
2,4-Dimethyiphenol svoc aso U 340 U 400 U 350 U
bis(2-Chioroethoxy)methane svoc 350 U 340 U 400 U as0 U
2,4-Dichiorophenol svoc aso U 340 U 400 U aso U
W15 4 Trichiorobenzene svoc as0 U 340 U 400 U 350 U
Naphthaiene SVOC 350 U 340 U 400 U 350 U
4-Chioroaniline svoc 350 U 340 U 400 U aso U
e |Hexachiorobutadiene svoc 350 U 340 U 400 U aso U
4-Chioro-3-methyiphenol SVoC 350 U 340 U 400 U aso U
2-Methyinaphthaiene SVoC aso U 340 U 400 U aso U
Hexachiorocyciopentadiene SvoC 350 U 340 U 400 U 350 U
W [ 4.6 Trichiorophenol SVOC as0 U 340 U 400 U as0 U
2.4.5-Trichiorophenol svoc 840 U 830 U 860 U 840 U
2-Chioronaphthalene svoc aso v 340 U 400 U 350 U
@ [2-Ntroaniline SvoC 840 U 830 U 980 U 840 U
Dimethyiphthatate svoc aso U 340 U 400 U aso U
Acenaphthylene SvoC 350 U 340 U 400 U as50 U
o |2.EDiitrotoluene svoC asp U 340 U 400 U aso U
3-Nitroaniline SVoC 840 U 830 U 960 U 840 U
Associated Method Biank SBLKS1 SBLKS1 SBLKS1 SBLKS1
Associated Rinse Biank FB29-941013-S FB29-941013-S FB29-841013-S FB25-941013-S
-
L J
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TABLE C-1
VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE 85-029
SOIL (SEMIVOLATILES)
Sampie 1.D. $B-28-01-0 $B-29-01-0 DUP $B-29-014 $B-26-02-0
Beginning Depth (f.) 0 0 4 9
Ending Depth (f1.) 2 2 L 2
Date Sampled 13-Oct-84 13-Oct-94 13-Oct-94 13-Oct-94
Date Extracted 18-Oct-04 18-Oct-04 18-Oct-94 18-Oct-94
Date Analyzed 31-Oct-04 31-Oct-04 02-Nov-84 31-Oct-94
Units UG/KG UG/KG UG/KG UG/KG
Dilution Factor 1 1 1 1
% Moisture 5 4 18 5
Parameter Ciass
Acenaphthene SVOC 350 U 340 U 400 U 350 U
2,4-Dinitrophenol svoc 840 U 830 U 980 U 840 U
4-Nitrophenol SVOC 840 U 83 U 980 U 840 U
Dibenzofuran SVOC 350 U 340 U 400 U 350 U
2.4-Dinitrotoluene SVOC aso U 340 U 400 U 350 U
Disthyiphthaiste SVOC 350 U 340 U 400 U 350 U
4-Chiorophenyl-phenylether SVOC 350 U 340 U 400 U 350 U
Fiuorene SvoC 3% U 340 U 400 U 350 U
4-Nitroaniline Svoc 840 U 830 U 980 U 840 U
4,6-Dinitro-2-methyiphenol SVOC 840 U 830 U 960 U 840 U
N-Nitrosodiphertylamine SVOC 350 U 340 U 400 U 350 U
4-Bromophenyk-phenylether SVoC 350 U 340 U 400 U 350 U
Hexachiorobenzene SVoC 350 U 340 U 400 U 350 U .
Pentachiorophenol SVOC 840 U 80 U 960 U 840 U
Phenantivene svoc 350 U 340 U 400 U 350 U
Anthracene SvoC 350 U 340 U 400 U 350 U
Carbazole sSvVoc 350 U 340 U 400 U 350 U
Di-n-butyiphthatate SVOC 350 U 3 J 400 U 350 U
Fiuoranthene SVoC 61 J 340 U 400 U S0 J
Pyrene SVOC 85 J 340 U 400 U 53 J |
| Butylbenzyiphthalate svoc 350 U M40 U 400 U 350 U |
3,3-Dichiorobenzidine SVOC 350 U 340 U 400 U 350 U |
Benzo(a)anthracene SVOC 350 U 340 U 400 U 350 U
Chrysene - SVOC 350 U 340 U 400 U 350 U
bis(2-Ethylhexyl)phthalate svoc 350 U 340 U 400 U aso U
Di-n-octyiphthaiate svoC 350 U 340 U 400 U 350 U
Benzo(b)fiuoranthene svoc 65 J 340 U 400 U 50 J
Benzo(k)fluoranthene SVOC 26 J 340 U 400 U 350 U
Benzo{a)pyrene SVOC 42 J 340 U 400 U 30 J
Indeno(1,2,3-cd)pyrene svoc a4 ) 340 U 400 U 4 J
Dibenz(a h)anthracene SVOC 350 U 340 U 400 U 350 U
Benzo(g h.j)perylene svoc 45 J 340 U 400 U 350 U
Associated Method Blank SBLKS1 SBLKS1 SBLKS1 SBLKS1
Associated Rinse Biank FB29-841013-S FB29-941013-S FB28-941013-S FB29-941013-S
MADE BY__JSM____DATE__ 00285 C—4 J\I5201\OPROVINALISS-02ASVOL SO WB 1k

G045 08 48 (2 of 4)



TABLE C-1
VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE $5-029
SOIL (SEMIVOLATILES)
Sampe 1D, S5-29-024 WB-MW-29-001-0 WB-MW-29-001 4
Beginning Depth (1) 4 2 2
Ending Depth (ft) 6 2 6
Date Sampied 13-Oct-04 14-Oct-94 14-Oct-94
Date Extracted 18-Oct-94 18-Oct-94 18-Oct-54
Date Analyzed 31-Oct-94 31-0ct-04 31-Oct-84
Units UG/KG UG/KG UG/KG
Dilution Factor 1 1 1
% Moisture 12 20 26
Parameter Class
Phenol SVOC 370 U 410 U 450 U
 bis(2-Chioroethyl)ether svoc a7 v 410 U 450 U
2-Chiorophenol svoc 3o v 410 U 450 U
1,3-Dichiorobenzene svoc aro v 410 U 450 U
1,4-Dichiorobenzene svoc 3o v 410 U 450 U
1,2-Dichiorobenzene svoc 30 U 410 U 450 U
2-Methyiphenol svoc 370 U 410 U 450 U
2,2-oxybis(1-Chioropropsne) svoc 370 v 410 U 450 U
4-Methylphenol SVOC 30U 410 U 450 U
N-Nitroso-di-n-propylamine svoc 370 U 410 U 450 U
Hexachioroethane svoc 30 U 410 U 450 U
Nitrobenzene SvOC 370 U 410 U 450 U
isophorone svoC 3o U 410 U 450 U
2-Nitrophenol SvoC 370 U 410 U 450 U
2,4-Dimethyiphenol SVoC 370 U 410 U 450 U
bis(2-Chioroethoxy)methane svoc 370 U 410 U 450 U
2,4-Dichiorophenol svoc 370 U 410 U 450 U
1,2.4-Trichiorobenzene SVOC 3o v 410 U 450 U
Naphthalene SVOC 370 U 410 U 450 U
4-Chioroaniline SVOC 370 U 410 U 450 U
Hexachiorobutadiene SVoC 370 U 410 U 450 U
4-Chioro-3-methyiphenol svoc 370 U 410 U 450 U
2-Methyinaphthaiene svoc 370 U 410 U 450 U
Hexachiorocyciopentadiene svoc 370 U 410 U 450 U
2,4.6-Trichiorophenol svoC 370 U 410 U 450 U
2.4,5-Trichiorophenol svoc 910 U 1000 U 1100 U
2-Chioronaphthaiene svoc 370 U 410 U 450 U
2-Nitroaniiine svoc 910 U 1000 U 1100 U
Dimethylphthalate SVOC 370 U 410 U 450 U
Acenaphthylene SVOC 370 U 410 U 450 U
2,6-Dinitrotoluene e 370 U 410 U 450 U
3-Nitroaniline svoc 910 U 1000 U 1100 U
Associated Method Blank SBLKS1 SBLKS1 SBLKS1
Associated Rinse Biank FB29-841013-S FB29-941014-S FB29-041014-S
MADE BY_JSM _DATE_com2ms_- c-5 4135201\ GPROFINALISS-0ZASVOLSO vg;o:



TABLE C-1

VALIDATION SUMMARY TABLE

PLATTSRBIRGH AIR FORCE RAKFE |KK.1%0
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TABLE C-1
VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE S5-029
SOIL (METALS)
L Sampie I.D. SB-28-024 WB-MW-28-001-0 WB-MW-28-0014 ___{
Beginning Depth (R.) 4 0 4 :
Ending Depth (ft) 6 2 6
Date Sampiled 13-Oct-84 14-Oct-94 14-Oc¢t-84
% Moisture 12 20 26
Units MG/KG MG/KG MG/KG

Parameter Class
Arsenic METAL 0.73 [ 110 0.73 U
Barium METAL 123 [ 18 [ 10.7 [
Cadmium METAL 082 U 081 U 0.98 U
Chromium METAL 4.9 68 R 45 R
Lead METAL 4.5 74 J 047 0]
Mercury METAL 011 U 013 U 014 U
Selenium METAL 041 R 0.45 R 0.48 R
Silver METAL 0.66 U 073 U 0.79 U
Associsted Rinse Blank FB25-941013-S FB29-941014.S FB29-541014-S




JA35201\0PROVFINALISS-O2AVOLMW WB1/sx

TABLE C-2
VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE 85-029
GROUNDWATER (VOLATILES)
Sample 1.D. MW-29-001 MW-02-047 MW-02-047 DUP
Well 1.D. MW-29-001 MW-02-047 MW-02-047
Date Ssmpled 15-Nov-4 16-Nov-04 16-Nov-54
Date Analyzed 19-Nov-04 18-Nov-64 18-Nov-84
Units UGL UGL UG/L
Diiution Factor 1 1 1
Parameter Class
Chioromethane VvOC 10 U 10 U 10 U
Bromomethane vOC 10 U 10 U 10 U
Vinyl Chioride vOC 10 U 10 U 10 U
Chiorosthane vOC 10 U 10 U 10 U
Methylene Chioride vOC 10 U 10 U 10 U
Acetone vOC 10 U 10 U 10 U
Carbon Disulfide vOC 10 U 10 U 10 U
1,1-Dichiorosthene vOC 10 U 10 U 10 U
1,1-Dichiorosthane VOC 10 U 10 U 10 U
1,2-Dichiorosthene (total) vOC 10 U 10 U 10 U
Chioroform vOC 10 U 10 U 10 U
1,2-Dichiorosthane vOC 10 U 10 U 10 U
2-Butanone vOC 10 U 10 U 10 U
1,1,1-Trichiorosthane VvOC 10 U 10 U 10 U
Carbon Tetrachioride VOC 10 U 10 U 10 U
Bromodichioromethane vOC 10 U 10 U 10 U
1,2-Dichioropropane VOC 10 U 10 U 10 U
cis-1,3-Dichioropropene vOC 10 U 10 U 10 U
Trichioroethene vOC 10 U 10 U 10 U
Dibromochioromethane vOC 10 U 10 U 10 U
1,1,2-Trichioroethane vOC 10 U 10 U 10 U
Benzene vOC 10 U 10 U 10 U
trans-1,3-Dichioropropene vOC 10 U 10 U 10 U |
Bromotorm vOC 10 U 10 U 10 U
4-Methyl-2-Pentanone vOC 10 U 10 U 10 U
2-Hexanone vOC 10 U 10 U 10 U
Tetrachioroethene vOC 10 U 10 U 10 U
1,1,2,2-Tetrachioroethane vOC 10 U 10 U 10 U
Toluene vOC 10 U 10 U 10 U
Chiorobenzene vOC 10 U 10 U 10 U
Ethyibenzene vOC 10 U 10 U 10 U
Styrene vOC 10 U 10 U 10 U
Xylene (total) vOC 10 U 10 U 10 U
Associated Method Blank VBLKW?2 VBLKW1 VBLKWI1
Associated Trip Biank TB-841115-W TB-041116-W TB-341116-W
Associated Rinse Biank FB-941115-W FB-941115-W FB-841115-W
S By I BATE Sl 45 c-9
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TABLE C-2

VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE 8S-029
GROUNDWATER (SEMIVOLATILES)

Sampie |.D. MW-28-001 MW-02-047 MW-02-047 DUP
Well |.D. MW-26-001 MW-02-047 MW-02-047
Date Sampied 15-Nov-84 16-Nov-04 16-Nov-84
Date Extracted 17-Nov-84 20-Nov-84 20-Nov-84
Date Analyzed 29-Nov-84 29-Nov-04 25-Nov-84
Units uen uGL uGnL
Dilution Factor 1 1 1
Parsmeter Class
Phenot Svoc 0ou 10U L[V Y]
bis(2-Chiorosthyl)ether Svoc Y 1o u ou
2-Chiorophenol svoc 10U jo U iov
1,3-Dichiorobenzene Svoc 10U 10U Y
1 4-Dichiorobenzene svoc 10 U v 10UV
1,2-Dichiorobenzene Svoc ou ou LY
2-Methyiphenol Svoc ou ou 10U
2.2 -oxybie(1-Chioropropene) Svoc oy 0ou o u
4-Methyiphenol Svoc iou (Y] 1o v
N-Nitroso-di-n-propytamine Svoc 10UV 10U oy
Hexachiorosthane Svoc [ 10U 10U
Nitrobenzene Svoc 10U 10U ou
isophorone Svoc 10U v ou
2-Nitrophenol _1 svoc 10u 'Y ov
2,4-Dimethyiphenol Svoc v iou ou
bis(2-Chioroethoxy)methane Svoc 10y oy oy
2.4-Dichiorophenol Svoc 10 U oU oy
1,2,4-Trichiorobenzene Svoc (Y] iKY ovu
Naphthaiene sSvoc 10U ov o u
4-Chioroaniline svoc Y ouv 10UV
Hexachiorobutadiene Svoc 10U 0v 10U
4-Chioro-3-methyiphenol Svoc 10U 10U oy
2-Methyinaphthalene SVOC 10U 00U 0oV
Hexachiorocyciopentadiene svoc 10U 10u (Y]
2.4,6-Trichiorophenol SVoC ou 10U 10U
2.4.5-Trichiorophenol Svoc 25 U 25U 23UV
2-Chioronaphthaiene SvoC 10 U iou 0 v
2-Nitrcaniiine svoc 25V 2 U 25U
Dimethyiphthalate svoc 10U Y ouv
Acenaphthylene svoc ou 10U 10U
2.6-Dinitrotoluene svoc v 0ouv 1o v
3-Nitroaniline SvOC 25 U 25 U 25 U
Associated Method Blank SBLKWI1A SBLKW2 SBLKW2
Associated Rinse Biank FB-841115-W FB-541115-W FB-941115-W
MADE ::‘Jw—ﬁr:?‘m c-10 J3520V\OPROVINALISS-UZASVOLMW WB 11k
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TABLE C-2

VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE 85-029
GROUNDWATER (SEMIVOLATILES)

Puge 3ot 5

Sampie I.D. MW-28-001 MW-02-047 MW-02-047 DUP
Well I.D. MW-20-001 MW-02-047 MW-02-047
Date Sampled 15-Nov-04 16-Nov-§4 16-Nov-84
Date Extracted 17-Nov-84 20-Nov-64 20-Nov-94
Date Analyzed 20-Nov-84 29-Nov-54 25-Nov-94
Units uGnL uGnL uGn
Dilution Factor 1 1 1
Parameter Ciass
Acenaphthene SVOC 10 U 10 U 10 U
2,4-Dinitrophenol SVOC 2 U 2 U % U
4-Nitrophenol SVOC 25 U 25 U 2% U
Dibenzofuran SVOC 10 U 10 U 10 U
2.4 Dinitrotolusne SVOC 10 U 10 U 10 U
Diethyiphthaiste svoc 10 U 10 U 10 U
4-Chiorophenyl-phenylether SVOC 10 U 10 U 10 U
Fiuorene SVOC 10 U 10 U 10 U
4-Nitrosniline SVoC 2 U 2% U 25 U
4,6-Dinitro-2-methyiphenol SVoC 25 U 2 U 25 U
N-Nitrosodiphenylamine SVOC 10 U 10 U 10 U
4-Bromophenyk-phenylether svoc 10 U 10 U 10 U
Hexachiorobenzene sSvoc 10U 10 U 10 U
Pentachiorophenol SVOC 25 U 25 U 25 U
Phenanthrene svoc 10 U 10 U 10 U
Anthracene svoc 10 U 10 U 10 U
Carbazole Svoc 10 U 10 U 10 U
Di-n-butyiphthaate SVOC 10 U 10 U 10 U
Fluoranthene svoc 10 U 10 U 0 U
Pyrene svoc 10 U 10 U 10 U
Butylbenzyiphthalate SVOC 10 U 10 U 10 U
3,3-Dichiorobenzidine Svoc 10 U 10 U 10 U
Benzo(a)anthracene SvOoC 10 U 10 U 10 U
Chrysene sSvoC 10 U 10 U 10 U
bis(2-Ethylhexyl)phthaiate SvoC 10 U 10 U 10 U
Di-n-octyiphthalate SVoC 10 U 10 U 10 U
Benzo(b)fiuoranthene SVOC 10 U 10 U 10 U
Benzo(k}fluoranthene sSVOC 10.U 10U 10 U
Benzo(a)pyrene SVOoC 10 U 10 U 10 U
Indeno(1,2,3-cd)pyrene SVOC 10 U 10 U 10 U
Dibenz(s,hjanthracene SVOC 10 U 10 U 10 U
| Benzo(o.h.)perylene SVOC 10 U 10 U 10 U
Associated Method Biank SBLKW1A SBLKWZ SBLKW?
‘Associated Rinse Blank FB-941115-W FB-941115.W FB-841115-W

CHKD BY__ O~

MADE BY__JSM____ DATE__0302/85_
)

DATE__ »l\]9

c-11
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TABLE C-2
VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE $S-029
GROUNDWATER (METALS)
Sampie |.D. MW-29-001 MW-29-001 MW-02-047 MW-02-047
Weil 1.D. MW-28-001 MW-29-001 MW-02-047 MW-02-047
Date Sampied 15-Nov-84 15-Nov-84 16-Nov-94 16-Nov-94
Matrix WG WG WG WG
Units UGL UGL UGL UGL
Parameter Class TOTAL DISSOLVED TOTAL DISSOLVED
Arsenic METAL 3 [ 36 U 36 U 36 U
Barium METAL 478 R 773 R 9.7 R 8.2 R
Cadmium METAL 25 U 25 U 25 U 25 U
Chromium METAL 48 U 48 U 209 48 U
Lead METAL 22 V 22 U 22 U 22 U
Mercury METAL 02 U 02 U 02 U 0.2 U
Selenium METAL 101 J 11.7 R 62 44 U
Siver METAL 3 UJ 3 uJ 3 U 3 UJ
Associated Rinse Blank FB-941115-W FB-941115-W FB-541115-W FB-841115-W
oS Slﬁfbi‘%‘ il c-12 J\I5291\OPROVINALISS-OZAMETMW WE s
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MADE By J. DATE
CD BV TR B—DATE

TABLE C-2
VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE SS-029
GROUNDWATER (METALS)
Sample 1.0. MW-02-047 DUP MW-02-047 DUP

Well L.D. MW-02-047 MW-02-047

Date Sampled 16-Nov-84 16-Nov-84
Matrix WG WG
Units uGL UGIL

Parameter Ciass TOTAL DISSOLVED
Arsenic METAL 36 U 36 U
Barium METAL 103 R 103 R
Cadmium METAL 25 U 25 U
Chromium METAL 192 48 U
Lead METAL 22 U 22 U
Mercury METAL 02 U 02 U
Selenium METAL 44 U 44 U
Siiver METAL 3 yJ 3 U

Associated Rinse Biank FB-941115-W FB-841115-W

Cc-13

JAAS281\QPROVFINAL\SS-D20WETMW WB 14K
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TABLEC3
VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE $5-029
TRIP BLANK DATA (VOLATILES)
Sample 1.0. TB-041115-W TB-941116-W
Date Sampled 15-Nov-84 16-Nov-94
Matrix WQ WQ
Date Analyzed 18-Nov-84 18-Nov-94
Units UGL UG
Diiution Factor 1 1
Parameter Class
Chioromsthane voC [ 29
Bromomethane vocC 10 U 10 U
Vinyl Chioride VvOC 10 U 10 U
Chiorosthane VOC 2J 10 U
Metiwiene Chioride voC 1J 1J
Acetone vOC 7J o u
Carbon Disulfide vOC 10 U 10 U
1,1-Dichiorosthene vOC 00U 10 U
1,1-Dichiorosthane vOC 10 U 10 U
1,2-Dichiorosthens (total) voc 10 U 10 U
Chioroform vOC 10 U 10 U
| 1,2-Dichiorosthane voc 8 J 10 U
2-Butanone vOC 10 U 10 U
1,1,1-Trichlorosthane VOC 10 U 10 U
Carbon Tetrachioride vOC 10 U 10 U
Bromodichioromethane VvOC 10 U 10 U
1,2-Dichloropropane vOC 10 U 0 U
cis-1,3-Dichioropropene VvOC 10 U 10 U
Trichioroethene vOC 10 U 10 U
Dibromochioromethane vOC 10 U 10 U
1,1,2-Trichioroethane vOC 0 U 10 U
Benzene VvOC 10 U 10 U
trans-1,3-Dichioropropene vOC 10 U 10 U
Bromoform VvOC 10 U 10 U
4-Methyi-2-Pentanone vOC 10 U 10 U
2-Hexanone vOC 10 U 10 U
T etrachioroethene vOC 10 U 10 U
1,1,2.2-Tetrachioroethane voC 10 U 0 U
Toluene vOC 10 U 10 U
Chiorobenzene VvVOC 10 U 10 U
Ethyibenzene VoG 10 U 10 U
S vOC 10 U 10 U
Xylene (total) vOC 10 U 10U
Associated Method Blank VBLKW1 VBLKW3
Associated Trip Biank NA NA
Associated Rinse Blank NA NA
C-14

DATE
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-
TABLE C-3
-
VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE S$S-029
RINSE BLANK DATA (VOLATILES)
-
Sampie |.D. FB25-941013-S FB25-541014-S FB-841115-W
Date Sampled 13-Oct-04 14-Oct-84 15-Nov-94
- Matrix wQ wQ wQ
Sample Type RB1 RBI RB1
Date Analyzed 19-Oct-4 19-0ct-04 18-Nov-94
Unkts UG uGn UGL
o Dikution Factor 1 1 1
Parameter Class
Chioromethane VOC 10 U 10 U 10 U
- Bromomethane VvOC 10U 10 VU 10 U
Vil Chioride VOC 10 U 10 U 10 U
Chioroethane VOC 10 U 10 U 10 U
Methyiene Chioride voc 10 U 10 U 10 U
ol Acetone vOC 10 U 10 U 10 U
Carbon Disulfide VOC 10U 10 U 10 U
1,1-Dichiorosthene vOC 10 U 10 U 10 U
- 1,1-Dichioroethane vOC 10 U 10 U 10 U
1,2-Dichioroethene (total) vOC 10 U 10 U 10 U
Chioroform vOC 10 U 10 U 10 U
1,2-Dichiorosthane VOC 10 U 10 U 10 U
w 2-Butanone voC 10 U 10 U 10 U
1,1,1-Trichlorosthane VOC 10 U 10 U 10 U
Carbon Tetrachioride vOC 10 U 10 U 10 U
- Bromodichioromethane VOC 10 U 10 U 10 U
1,2-Dichioropropane VOC 10 U 10 U 10 U
cis-1,3-Dichioropropene vOC 10 U 10 U 10 U
Trichioroethene vOC 10 U 10 U 10 U
- Dibromochioromethane VOC 10 U 10 U 10 U
1,1,2-Trichioroethane voC 10 U 10U 10 U
Benzene voC 10 U 10 U 10 U
- trans-1,3-Dichioropropene vOC 10 U 10 U 10 U
Bromoform VOC 10U 10 U 10 U
4-Methyi-2-Pentanone vOoC 10 U 10U 10 U
2-Hexanone voC 10 U 10 U 10 U
ol Tetrachioroethene vocC 19 1J 10 U
1,1,2.2-Tetrachioroethane vOC 10 U 10 U 10 U
Toluene vOC 10 U 10 U 10 U
- Chiorobenzene VOC 10 U 10 U 10 U
Ethylbenzene vOC 10 U 10 U 10 U
Styrene vOC 10 U 10 U 10 U
- Xylene (total) VOC 10 U 10 U 10 U
Associated Method Blank VBLKW1A VBLKWI1A VBLKW1
Associated Trip Blank NA NA NA
Associated Rinse Blank NA NA NA
-
[
-~
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TABLE C-3

VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE $S-029
RINSE BLANK DATA (SEMIVOLATILES)

Sampie I.D. FB29-941013-S FB29-841014-8 FB-541115-W
Matrix WQ WwWQ wQ
Dete Sampied 13-Oct-04 14-Oct-84 15-Nov-04
Date Extracted 18-Oct-84 18-Oct-84 17-Nov-84
Dste Analyzed 25-Oct-04 26-Oct-04 30-Nov-84
Units UGL uGn UG
Dikution Factor 1 1 1
Parameter Class
Phenol SvOoC 10 U 10 U 10 U
bis(2-Chiorosthyl)ether SvVocC 10 U 10 U 10 U
2-Chiorophenol SvOoC 10 U 10 U 10 U
1,3-Dichiorobernzene SvVOoC 10 U 10 U 10 U
1,4-Dichiorobenzene SVOC 10 U 10 U 10 U
1,2-Dichiorobenzene SVOC 10 U 10 U 10 U
2-Methyiphenol SVOC 10 U 10 U 10 U
2,2 -oxybis(1-Chloropropane) SVOC 10 U 10 U 10 U
A-Mathyipheno! SVOoC 10 U 10 U 10 U
N-Nitroso-di-n-propyiamine SVOC 10U 10 U 10 U
Hexachioroethane SVOC 10 U 10 U 10 U
Nitrobenzene SvOoC 10 U 0 U 10 U
isophorone SVOC 10 U 10 U 10 U
2-Nitrophenol ~_| svoc 10 U 10 U 10 U
2,4-Dimathyiphenol SVOC 10 U 10 U 10 U
bis(2-Chioroethoxy)methane SVOC 10 U 10 U 10 U
2.4-Dichiorophenol SVOC 10 U 10 U 10 U
1,2, 4-Trichlorobenzene SVOC 10V 10 U 10 U
Naphthalene SVOC 10 U 10 U 10 U
4-Chiloroaniline SVOC 10 U 10 U 10 U
Hexachiorobutadiene SVOoC 10 U 10 U 10 U
4-Chioro-3-maethyiphenol SVOC 10 U 10 U 10 U
2-Methyinaphthalene SVvOC 10 U 10 U 10 U
Hexachiorocyciopentadiene SVOC 10 U 10 U 10 U
2,4,6-Trichiorophenol SVOC 10 U 10 U 10 U
2,4,5-Trichiorophenol SVOC 25 U 25 U 25 U
2-Chioronaphthalene SVOC 10 U 10 U 0 U
2-Nitroaniline SVOC 25 U 25 U 25 U
Dimethyiphthaiate SVOC 10 U 10 U 10 U
Acenaphthylene SvVoC 10 U 10 U 10 U
2, 6-Dinitrotoluene SVOC 10 U 10 U 10 U
3-Nitroaniline SVOC 2 U 25U 25 U
Associated Method Blank SBLKW1 SBLKW1 SBLKWIA
Associated Rinse Biank NA NA NA
ucaasg ::_JfE\ D%TEE_ 2 Cc-16 J\35291\OPROVINAL\SS-02ASVOLFB WB1/sk
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TABLE C-3

VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE $S-029
RINSE BLANK DATA (SEMIVOLATILES)

Sample |.D. FB29-641013-8 FB20-841014-S FB-941115-W
Matrix wQa waQ WQ
Date Sampied 13-Oct-04 14-Oct-84 15-Nov-84
Date Extracted 18-Oct-4 18-Oct-84 17-Nov-894
Date Analyzed 25-Oct-94 26-Oct-84 30-Nov-84
Units UGL UG UGL
Diiution Factor 1 1 L
Parameter Class
Acenaphthene SVOC 10 U 10 U 10 U
2,4-Dinitrophenol SVOC N 2 U 25 U
4-Nitrophenol SVOC 2V 2 U 25 U
Dibenzofuran SVOC 10 U 10 U 10 U
| 2.4-Dinitrotoluene SVOC 10 VU 10 U 10 U
Diethyiphthalate SVOoC 10 U 10 U 10 U
4-Chiorophenyi-phenylether SVOC 10 U 10 U 10 U
Fiuorene SVOC 10 U 10 U 10 U
4-Nitroaniiine SVOC 25 U 25V 25 U
4,6-Dinitro-2-rmethyiphenol SVOC 25 U 25 U 25 U
N-Nitrosodiphenylamine SVOC 10 U 10 U 10 U
4-Bromophenyl-phenylether SVOC 10 U 10 U 10 U
Hexachiorobenzene SVOC 10 U 10 U 10 U
Pentachiorophenol SVOC 2 UV 2V 25 U
Phenanthrene SVOC 10 U 10 U 10 U
Anthracene SVOC 10 U 10 U 10 U
Carbazole SvoC 10 U 10 U 10 U
Di-n-butyiphthalate SVOC 10 U 10 U 10 U
Fiuoranthene SVOC 10 U 10 U 10 U
Pyrene SVOC 10 U 10 U 10 U
Butyibenzyiphthalate SVOC 10 U 10 U 0 U
3,3-Dichiorobenzidine SVOC 10 U 10 U 10 U
Benzo(a)anthracene SVOC 10 U 10 U 10 U
Chrysene SVOC 10 U 10 U 10 U
bis(2-Ethylhexyl)phthaiate SVOC 10 U 10 U 10 U
Di-n-octyiphthalate SVOC 10 U 10 U 10 U
Benzo(b)fiuoranthene SVOC 10 U 10 U 10 U
Benzo(k)fiuoranthene SvOC 10 U 10 U 10 U
Benzo(a)pyrene SVOC 10 U 10 U 10 U
Indeno(1,2,3-cd)pyrene SVOC 10 U 10 U 0 U
Dibenz(a h)anthracene SVOC 10 U 10 U 10 U
h,i SVOC 10 U 10 U 10 U
Associated Method Blank SBLKW1 SBLKW1 SBLKWIA
“Associated Rinse Blank NA NA NA

MADE BY__JSM___DATE_
CHKD BY (T DATE — 81 18y
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TABLE C3
VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE $S-029%
RINSE BLANK DATA (METALS)
Sampie |.D. FB28-841013-S FB25-941014-S FB-841115-W
Date Sampled 13-Oct-84 14-Oct-94 15-Nov-04
Martrix wQ wQ WQ
Units UGL UGL UG/L
Parameter Class
Arsenic METAL 27 U 33 ] 3.6 UJ
Barnium METAL 76 U 76 U 54 UJ
Cadmium METAL 36 L 36 U 25 U
Chromium METAL 22 U 19.4 48 U
Lead METAL 1.1 U 11 U 22 UJ
Mercury METAL 0.20 U 020 U 0.20 U
Selenium METAL 20 U 11.2 5.0 J
Sitver METAL 29 U 28 U 3.0 UJ
DATE c-18
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TABLE C-3

VALIDATION SUMMARY TABLE

PLATTSBURGH AIR FORCE BASE 85-029

METHOD BLANK DATA (VOLATILES)

Page 8ol §

Sample LD. VBLKWIA VBLKS1 VBLKS2
Matrix wa SQ SQ
Date Analyzed 18-Oct-04 19-Oct-84 20-Oct-84
Units UGL UG/KG UG/KG
Dilution Factor ] 1 - 1
Parameter Class
Chioromethane vOC 10 U 10 U 10 U
Bromomethane VOC 10 U 10 U 10 U
Viny! Chioride vOC 10 U 10U 10 U
Chiorosthane vOC 10 U 10 U 10 U
Mathylene Chioride vOC 10 U 10 U 10 U
Acstone vOC 10 U o U 10 U
Carbon Disulfide VvOC 10 U 10 U 10 U
1,1-Dichiorosthene vOC 10 U 10 U 10 U
1,1-Dichiorosthane VvOC 10 U 10 U 10 U
1,2-Dichiorosthene (total) VvOC 10 U 10U 10 U
Chioroform VvOC 10 U 10 U 10 U
1,2-Dichioroethane VvOC 10 U 10 U 10 U
2-Butanone vOC 10 U 10 U 10 U
1,1,1-Trichioroethane vOC 10 U 10 U 10 U
Carbon Tetrachioride vOC 10 U 10 U 10 U
Bromodichioromethane vOC 10 U 10 U 10 U
1,2-Dichioropropane vOC 10 U 10 U 10 U
cis-1,3-Dichioropropene vOC 10 U 10 U 10 U
Trichloroethene vOC 10 U 0 U 10 U
Dibromochloromethane vOC 10 U 10 U 10 U
1,1,2-Trichioroethane vOC 10 U 10 U 10 U
Benzene VvOC 10 U 10 U 10 U
trans-1,3-Dichioropropene vOC 10 U 10 U 10 U
Bromoform vOC 10 U 10 U 10 U
4-Methyi-2-Pentanone vOoC 10 U 10 U 10 U
2-Hexanone VvOC 10 U 10 U 10 U
Tetrachioroethene vOC 10 U 10 U 10 U
1,1,2.2-Tetrachioroethane vOC 10UV 10 U 10 U
Toluene vOC 10 U 10 U 10 U
Chiorobenzene VvOC 10 U 10 U 10 U
Ethylbenzene vOC 10 U 10 U 10 U
Styrene vOC 10 U 10 U 10 U
Xylene (total) VvOC 10 U 10 U 10U
Associsted Method Blank NA NA NA
Associated Trip Blank NA NA NA
Associated Rinse Biank NA NA NA

MADE BY__JSM DATE__03/K02/05

CHKD BY gg’\ DATE, 5“!&!
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VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE §8-029
METHOD BLANK DATA (VOLATILES)

TABLE C-3

Page 70l ®

Sample |.D. VBLKS3 VBLKW3 VBLKW1 VBLKW?2
Matrix sQ wQ wa waQ
Date Analyzed 22-Oct-84 18-Nov-94 19-Nov-94 18-Nov-94
Units UG/KG UG UGL UG/L
Dilution Factor 1 1 1 1 |
Parameter Class J
Chioromethane VOC 10 U 10 U 10 U 10 U
Bromomethane vOC 10 U 10 U 10 U 10 U
Vinyl Chioride vOC 10 U 10 U 10 U 10 U
Chiorosthane vOC 10 U 10 U 10 U 10 U
Methylene Chioride vOC 10 U 10 U 10 U 10 U
Acetone vOC 10 U 10 U 10 U 10 U
Carbon Disulfide vOC 10 U 10V 10 U 10 U
1,1-Dichiorosthene vOC 0 U 10 U 10 U 10 U
1,1-Dichiorosthane VOC 10 U 10 U 10 U 10 U
1,2-Dichiorosthene (total) vOC 10 U 10 U 10 U 10 U
Chioroform vOC 10 U 10 U 1J 14
1,2-Dichioroethane vOC 10 U 10 U 10 U 10 U
2-Butanone voC 10 U 10 U 10 U 10 U
1,1,1-Trichioroethane vOC 10 U 10 U 10 U 10 U
Carbon Tetrachioride vOC 10 U 10 U 10 U 10 U
Bromodichioromethane vOC 10 U 10 U 10 U 10 U
1,2-Dichioropropane vOC 10 U 10 U 10 U 10 U
cis-1,3-Dichioropropene vOC 10 U 10 U 10 U 10 U
Trichiorosthene vOC 10 U 10 U 10 U 10 U
Dibromochioromethane vOC 10 U 10 U 10 U 10 U
1.1,2-Trichioroethane vOC 10 U 10 U 10 U 10 U
Benzene VOC 10 U 10 U 10 U 10 U
trans-1,3-Dichloropropene vOC 10 U 10 U 10 U 10 U
Bromoform vOC 10 U 10 U 10 U 10 U
4-Methyl-2-Pentanone vOC 10 U 10 U 1J 1J
2-Hexanone vOC 10 U 10 U 10 U 10 U
Tetrachioroethene vOC 10 U 10 U 10 U 10 U
1.1.2.2-Tetrachioroethane vOC 10 U 10 U 10 U 10 U
Toluene voC 10 U 10 U 10 U 10 U
Chiorobenzene voC 10 U 10 U 10 U 10 U
Ethylbenzene vOC 10 U 10 U 10 U 10 U
Styrene vOC 10 U 10 U 10 U 10 U
Xylene (total) vOC 10 U 10 U 10 U 10 U
Associated Method Biank NA NA NA NA
Associated Trip Blank NA NA NA NA
Associsted Rinse Blank NA NA NA NA
gﬁ s:_JSR:\_DE::;ET"M?)ﬁ, C_ 2 0 JAIS201\OPROVINAL\SS-020\VOLL B WB 1Ak
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TABLE C-3

VALIDATION SUMMARY TABLE
PLATTSBURGH AIR FORCE BASE SS-029
METHOD BLANK DATA (SEMIVOLATILES)

‘Sampie 1.D. SBLKS1 SBLKW1 SBLKWIA SBLKW2
Matrix sQ wa wa )
Date Extracted 18-Oct-94 18-Oct-94 17-Nov-54 20-Nov-84
Date Analyzed 29-Oct-94 — 250c-94 25-Nov-84 30-Nov-94
Units UG/KG UGL ~ UGt UGL
Parameter Class
Phenol SvoC 330 U 10 U 0 U 10 U
[ bis(2-Chiorosthryljether SvoC 330 U 10 U 10 U 10 U
2-Chiorophenol SvoC 330 U 10 U 10 U 10 U
1,.3-Dichiorobenzene svoc 330 U 10 U 10 U 10 U
1. 4-Dichiorobenzene SVOC 0 U 10 U 10 U 10 U
1,2-Dichiorobenzene svoc 0 U 10 U 10 U 10 U
2-Methytphenol svoc 330 U 10 U 10 U 10 U
2.2 -oxybis(1-Chioropropane) SVOC 330 U 10 U 10 U 10 U
| 4-Methyiphenol Svoc 330 U 10 U 10 U 10 U
N-Nitroso-di-n-propylsmine SVOC 30 U 10 U 10 U 10 U
Hexachioroethane SvoC 3% U 10 U 10 U 10 U
Nitrobenzene SVOC 330 U 10 U 10 U 10 U
Isophorone SvoC 330 U 10 U 10 U 10 U
2-Nitrophenol SVOC 330 U 10 U 10 U 10 U
2.4 Dimethyiphenol svVoC 330 U 10 U 10 U 10 U
bis(2-Chiorosthaxy)methane SVOC 330 U 10 U 10 U 10U
2,4-Dichiorophenol svoc 330 U 10 U 10 U 10 U
1,2.4-Trichiorobenzene svoc 330 U 10 U 10 U 10 U
Naphthalene SVOC 330 U 10 U 10 U 10 U
4Chioroaniline SvVoC 330 U 10 U 10 U 10 U
Hexachiorobutadiene svVoC 330 U 10 U 10 U 10 U
4-Chioro-3-methyiphenol svoc 330 U 10 U 10 U 10 U
2-Methyinaphthalene svoC 330 U 10 U 10 U 10 U
Hexachiorocyclopentadiene SVOC 330 U 10 U 10 U 10 U
2.4,6-Trichiorophenol svoc 30 U 10 U 10 U 10 U
2,4,5-Trichiorophenol svoc 800 U 25 U 2 U 2 U
2-Chioronaphthalene SVOC 330 U 10 U 10 U 10 U
2-Nitrosniline SvoC 800 U 25 U 25 U 25 U
Dimethylphthatate SVOC 330 U 10 U 10 U 10 U
Acenaphthylene SVOC 330 U 10 U 10 U 10 U
2.6-Dinitrotoluene svoC 330 U 10 U 10 U 10 U
3-Nitroaniline svoc 800 U 2% U 2 U 2 UJ
Associated Method Blank NA NA NA NA
Associated Rinse Blank NA NA NA NA
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VALIDATION SUMMARY TABLE

TABLE C-3

PLATTSBURGH AIR FORCE BASE SS-029
METHOD BLANK DATA (SEMIVOLATILES)

Pags ot §

Sample 1.D. SBLKS1 SBLKWA SBLKW1A SBLKW2
Matrix sQ wWQa wa wWQ
Date Extracted 18-Oct-04 18-Oct-04 17-Nov-84 20-Nov-54
Dats Anaiyzed _29-0ct-04 25-0ct-04 29-Nov-94 30-Nov-94
Units UG/KG UGL UGL UG/L
Parameter Ciass
Acenaphthene SvoC 330 U 10 U 10 U 0 U
2.4-Dinitrophenol Svoc 800 UV RV 2 U 25 U
4-Nitropheno! SvoC 800 U BV 2 U 25UV
Dibsnzofuran SvocC 330 U 10 U 10 U 10 U
2 4-Dinitrotoluene SvoC 330 U 10 U 10 U 0 UV
Disthwiphthalste SvocC 330 U 10 U 10 U 0 U
4-Chiorophenyl-phenylether SvoC 330 U 10 U 10 V 10 U
Fiuorene SVOC 330 U 10 U 10 U 10 U
4-Nitrosniline SvoC 800 U U -2 -
4.6-Dinitro-2-methyiphenol SvoC 800 UV 2 U 2 U 25 U
N-Nitrosodiphenylamine Svoc 330 vV 10 U 10 U 10 U
4-Bromophenyl-phenylether SVOoC 330 U 10 U 10 U 10 U
Hexachiorobenzene SVOoC 330 UV 10 U 10 U 10 U
Pentachiorophenol SvoC 800 U UV >y U
Phenanthrene SvocC 330 U 10 U 10 U 10 U
Anthracene SvoC 330 V 10 U 10 U 10 U
Carbazole sSvocC 30 U 10 U 10 U 10 W .
Di-n-butyiphthalate Svoc 330 U 10 U 10 U 10 U
Fluoranthene Svoc 330 U 10 U 10 U 10 U
SVOC 330 UV 10 U 10 U 10 UJ
Butylbenzyiphthalate SvVoC 330 U 10 U 10V 10 U
3,3'-Dichloroberzidine SVOC 330 U 10 VU 10 U 10 UJ
Benzo(a)anthracene SvocC 330 U 10 U 10 U 10 U
Chrysene SVOoC 330 U 10 U 10 U 10 U
bis(2-Ethythexyl)phthalate SVoC 330 U 10 U 10 U 10 UJ
Di-n-octyiphthalate SVOC 330 U 10 U 10 U 10 UJ
Benzo(b)fluoranthene SvoC 330 U 10 U 10 U 10 U
Benzo(k)fiuoranthene SVOoC 330 U 10 U 10 U 10 VU
Benzo(a)pyrene SVOoC 330 U 10 U 10 U 10 U
indeno(1,2,3-cd)pyrene SVOC 330 U 10 U 10 U 10 VU
Dibenz(a.h)anthracene SVOC 330 U 10 U 10 U 10 U
| Benzo(g h.i)perylene SvoC 330 U 10 U 10 U 10 U
Associated Method Blank NA NA NA NA
Associated Rinse Blank NA NA NA NA
S B BT c-22 OO



Number TICs found: 0

T
- —

VOLATILE TRGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

URS SAMPLE NO.

17719
.ab Name: E & E INC. Contract:
Lab Code: EANDE Case No.: 583 SAS No.: SDG No.: 17717
Matrix: (soil/water) WATER Lab Sample ID: 17718
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: F9167
—evel: {low/med) LOW Date Received: 11/16/54
5 Moisture: not dec. Date Analyzed: 11/19/54
5C Column: VOCOL ID: 0.530 (mm) Dilution Factor: 1.0
S0il Extract Volume: (uL) Soil Aliquot Volume: (ulL)

CONCENTRATION UNITS:

(ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME r RT ‘ EST. CONC. Q

FORM I VOA-TIC

c-23

3/90

31



1E URS SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPCUNDS

01-0
nab Name: E & E INC. Contract:
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14641
Sample wt/vol: 5.1 (g/mL} G Lab File ID: C9043
Level: (low/med) LOW Date Received: 10/14/94
% Moisture: not dec. 5 Date Analyzed: 10/19/9%4
GC Column: VOCOL ID: 0.530 {(mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
FORM I VOA-TIC 3/90
C-24
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1E URS SAMPLE NC.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

01-0D
Lab Name: E & E INC. Contract:
Lab Code: EANDE — Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14637
Sample wt/vol: 5.2 (g/mL) G Lab File ID: C9040
Level: (low/med) LOW Date Received: 10/14/94
% Moisture: not dec. 4 Date Analyzed: 10/19/94
GC Column: VOCOL ID: 0.530 (mm) Dilution Factor: 1.0
Seil Extract Volume: (uL) Soil Aliquot Volume: {uL)
CONCENTRATION UNITS:

Number TICs found: 0 {(ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM I VOA-TIC 3/90

Cc-25



1E URS SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: E & E INC. Contract: e
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14638
Sample wt/vol: 5.2 (g/mL) G Lab File ID: C9041
Level: (low/med) LOW Date Received: 10/14/94
$ Moisture: not dec. 19 Date Analyzed: 10/19/94
GC Column: VOCOL ID: 0.530 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliguot Volume: {ul)
CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOQUND NAME RT EST. CONC. Q
===========z=z====|=====z====s==ssa=zsssssz=scs= | ca=ss=== | sos=szszsszz=z | =====
FORM I VOA-TIC 3/9%0

C-26
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1E URS SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name: E & E INC. Contract: 020
Lab Code: EANDE — Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14640
Sample wt/vol: 5.2 (g/mL) G Lab File ID: C9140
Level: {(low/med) LOW Date Received: 10/14/94
% Moisture: not dec. 5 Date Analyzed: 10/22/94
GC Column: VOCOL ID: 0.530 (mm) Dilution Factor: 1.0
Scil Extract Veolume: (ulL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:

Number TICs found: 0 (ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM I VOA-TIC 3/90

c-27



1E URS SAMPLE NO.

VOLATILE OQORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

2390010
Lab Name: E & E INC. Contract:
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14686
Sample wt/vol: 5.1 (g/mL) G Lab File ID: C9044
Level: (low/med) LOW Date Received: 10/15/94
% Moisture: not dec. 20 Date Analyzed: 10/19/94
GC Column: VOCOL ID: 0.530 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:

Number TICs found: 0 (ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM I VOA-TIC 3/90

Cc-28

103



18 URS SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

290014
Lab Name: E & E INC. Contract:
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14687
Sample wt/vol: 5.2 (g/mL) G Lab File ID: C9045
Level: (low/med) LOW Date Received: 10/15/94
% Moisture: not dec. 26 Date Analyzed: 10/19/94
GC Column: VOCOL ID: 0.530 (mm) Dilution Factor: 1.0
Soil Extract Volume: {uL) Soil Aliquot Volume: {uL)
CONCENTRATION UNITS:

Number TICs found: 0 {ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

FORM I VOA-TIC 3/90

c-29 ' 110



1E URS SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

17805

Lab Name: E & E INC. Ceontract:
Lab Code: EANDE Case No.: 583 SAS No.: SDG No.: 17717
Matrix: (soil/water) WATER Lab Sample ID: 17805
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: F9142
Level: (low/med) LOW Date Received: 11/17/94
¥ Moisture: not dec. Date Analyzed: 11/18/94
3C Czlumn: VCCCL ID: 0.530 (mm) Dilution Factor: 1.0
50il Extract Volume: (uL) Scil Aliquot Volume: (uL)

CONCENTRATION UNITS:
Numper TICs £found: 0 {ug/L or ug/Kg) UG/L
f ZAS NUMEER COMPOUND NAME RT EST. CONC. Q

FORM I VOA-TIC 3/90

C-30
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1= URS SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

17806
-ab Name: E & E INC. Contract:
Lab Code: EANDE Case No.: 583 SAS No.: SDG No.: 17717
Matrix: (soil/water) WATER Lab Sample ID: 17806
Sample wt/vol: 5.0 (g/mL) ML Lab File ID: F9143
_evel: {low/med) LOW Date Received: 11/17/9%4
5 Mcisture: not dec. Date Analyzed: 11/18/94
3C Column: VOCOL ID: 0.530 (mm) Dilution Factor: 1.0
Joil Extract Volume: {ul) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:

Number TICs found: o {(ug/L or ug/Kg) UG/L

CAS NUMBER ' COMPOUND NAME RT EST. CONC. Q

FORM I VOA-fIC 3/90

105

C-31



1F URS SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

) 17719
ab Name: E & E INC. Contract:
.ab Code: EANDE Case No.: 583 SAS No.: SDG No.: 17717
Matrix: (soil/water) WATER Lab Sample ID: 17719
3ample wt/vol: 1000 (g/mL) ML Lab File ID: B4497
Level: (low/med) LOW Date Received: 11/16/94
¥ Moisture: decanted: (Y/N) Date Extracted: 11/17/94
oncentrated Extract Volume: 1000 {uL) Date Analyzed: 11/29/94
Injecticn Volume: 2.0 {(ul) Dilution Factor: 1.0
3PC Cleanup: (Y/N) N pH: 7.0
CONCENTRATION UNITS:

‘lumber TICs found: & (ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT ] EST. CONC. Q

1. 12-34-22 Aldol Condensation Product 5.89 2 ABJN

2. UNKNOWN 6.20 2 BJ

2. UNKNOWN 15.60 16 J

4. UNKNOWN 20.41 32 J

5. UNKNOWN 21.00 4 J

5. UNKNOWN 29.07 3 J

FORM I SV-TIC 3/90

C-32



1F

SEMIVCLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

URS SAMPLE

NO.

01-0
Lab Name: E & E INC. Contract:
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14641
Sample wt/vol: 30.0 (g/mL) G Lab File 1ID: B4086
Level: (low/med) LOW Date Received: 10/14/94
% Moisture: 5 decanted: (Y/N) N Date Extracted: 10/18/94
Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 10/31/94
Injection Volume: 2.0(ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) Y pH: 7.3
CONCENTRATION UNITS:
Number TICs found: 20 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAM RT EST. CONC. Q
U UNKNOWN | 1.47 800 |J
2. 12-34-22 Aldol Condensation Product 1.83 22000 ABJN
3. UNKNOWN 2.97 250 BJ
4. UNKNOWN 4.07 590 BJ
5. UNKNOWN HYDROCARBON 12.19 82 J
6. UNKNOWN HYDROCARBON 13.90 87 J
7. UNKNOWN 21.68 100 J
8. UNKNOWN DITERPENOID 25.16 160 J
9. UNKNOWN DITERPENOID 25.47 110 J
10. UNKNOWN HYDROCARBON 25.75 110 J
11. UNKNOWN 30.02 140 J
12. UNKNOWN 30.95 150 J
13. UNKNOWN 31.20 640 J
14. UNKNOWN 31.61 1100 J
15. UNKNOWN 31.84 210 J
16. UNKNOWN 32.68 81 J
17. UNKNOWN 33.23 87 J
18. UNKNOWN 34.33 110 J
19. UNKNOWN 34 .66 160 J
20. UNKNOWN 35.31 140 J
FORM I SV-TIC 3/90
3G9

C-33



1F RS SAMPLE NC.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS
01-0D
Lab Name: E & E.INC. Contract:
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14637
Sample wt/vol: 30.0 (g/mL) G Lab File ID: B4083
Level: (low/med) LOW Date Received: 10/14/94
% Moisture: 4 decanted: (Y/N) N Date Extracted: 10/18/94
Concentrated Extract Volume: 500.0 (ulL) Date Analyzed: 10/31/94
Injection Volume: 2.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) Y pH: 8.3
CONCENTRATION UNITS:
Number TICs found: 21 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
BT UNKNOWN 1.53 690 |J
2. 12-34-22 Aldol Condensation Product 1.71 11000 ABJN
3. UNKNOWN 3.05 980 BJ
4. UNKNOWN 4.15 1200 BJ
5. UNKNOWN 7.09 210 J
6. UNKNOWN 10.04 110 J
7. UNKNOWN HYDROCARBON 10.33 200 J
8. UNKNOWN 11.67 160 J
9. UNKNOWN HYDROCARBON 12.18 240 J
10. UNKNOWN HYDROCARBON 13.46 140 J
11. UNKNOWN HYDROCARBON 13.89 250 J
12. UNKNOWN HYDROCARBON 15.49 120 J
13. UNKNOWN HYDROCARBON 18.46 110 J
14. UNKNOWN 19.86 100 J
15. UNKNOWN 31.20 1600 J
16. UNKNOWN 31.61 2300 J
17. UNKNOWN 32.01 180 J
18. UNKNOWN 32.7S 190 J
19. UNKNOWN 33.57 200 J
20 UNKNOWN 34.28 150 J
21 UNKNOWN 34.63 110 J
FORM 1 SV-TIC 3/90

344



1F URS SAMFLZ NC.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

01-4
Lab Name: E & E INC. Contract:
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14638
Sample wt/vol: 30.0 (g/mL) G Lab File ID: B4133
Level: (low/med) LOW Date Received: 10/14/94
% Moisture: 18 decanted: (Y/N) N Date Extracted: 10/18/94
Concentrated Extract Volume: 500.0 (ulL) Date Analyzed: 11/02/94
Injection Volume: 2.0(ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) Y pH: 7.7
CONCENTRATION UNITS:
Number TICs found: 7 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
T UNKNOWN I R 100 |3
2 UNKNOWN 1.55 150 J
3. 12-34-22 Aldol Condensation Product 1.73 5300 ARJIN
4. UNKNOWN 3.06 400 BJ
S. UNKNOWN 4.05 300 BJ
6 UNKNOWN 7.14 130 J
7. 10-54-4500 |Molecular Sulfur 22.02 120 JN
FORM I SV-TIC 3/90
c-35 G713



1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

URS SAMPLE NC.

02-0
Lab Name: E & E INC. Contract:
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14640
Sample wt/vol: 30.0 (g/mL) G Lab File ID: B4085
Level: (low/med) LOW Date Received: 10/14/94
% Moisture: 5 decanted: (Y/N) N Date Extracted: 10/18/94
Concentrated Extract Volume: 500.0 (ul) Date Analyzed: 10/31/94
Injection Volume: 2.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) Y pH: 7.7
CONCENTRATION UNITS:
Number TICs found: 16 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
T UNKNOWN | 1.sa 1600 |J
2. 12-34-22 Aldol Condensation Product 1.89 26000 ABJIN
3. UNKNOWN 3.00 380 BJ
4. UNKNOWN 4.08 540 BJ
5. UNKNOWN 21.68 81 J
6. UNKNOWN DITERPENOID 25.16 110 J
7. UNKNOWN DITERPENOID 25.44 80 J
8. UNKNOWN HYDROCARBON 29.73 79 J
9. UNKNOWN HYDROCARBON 30.00 190 J
10. UNKNOWN HYDROCARBON 30.94 200 J
11 UNKNOWN HYDROCARBON 31.53 130 J
12. UNKNOWN HYDROCARBON 31.81 330 J
13. UNKNOWN 32.69 110 J
14. UNKNOWN 34.18 90 J
15. UNKNOWN 34.62 310 J
16. UNKNOWN 35.30 170 J
FORM I SV-TIC 3/90
386

C-36



1F URS SAMPLE NO.
SEMIVCLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS
02-4
Lab Name: E & E 'INC. Contract:
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14636
Sample wt/vol: 30.0 (g/mL) G Lab File ID: B4080
Level: (low/med) LOW Date Received: 10/14/94
% Moisture: decanted: (Y/N) N Date Extracted: 10/18/94
Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 10/31/94
Injection Volume: 2.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) Y pH: 8.2
CONCENTRATION UNITS:
Number TICs found: 18 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
T UNKNOWN 1s7 | 200 |J
2. 12-34-22 Aldol Condensation Product 1.80 5200 ABJN
3. UNKNOWN 1.98 8300 J
4. UNKNOWN 2.08 3100 J
5. UNKNOWN 3.12 340 BJ
6. UNKNOWN 4.17 180 BJ
7. UNKNOWN 7.16 160 J
8. UNKNOWN HYDROCARBON 29.76 94 J
9. UNKNOWN HYDROCARBON 31.57 110 J
10. UNKNOWN 31.65 94 J
11. UNKNOWN 31.85 170 J
12. UNKNOWN HYDROCARBON 33.25 140 J
13. UNKNOWN PAH 33.53 96 J
14. UNKNOWN 34.68 360 J
15. UNKNOWN 34.83 91 J
16. UNKNOWN 35.34 110 J
17. UNKNOWN 35.64 110 J
18. UNKNOWN 35.86 210 J
FORM I SV-TIC 3/90
c-37 .
4o



1F URS SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

290010
Lab Name: E & E INC. Contract:
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14686
Sample wt/vol: 30.0 (g/mL) G Lab File ID: B4087
Level: (low/med) LOW Date Received: 10/15/94
% Moisture: 20 decanted: (Y/N) N Date Extracted: 10/18/94
Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 10/31/94
Injection Volume: 2.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) Y PH: 7.9
CONCENTRATION UNITS:
Number TICs found: 19 (ug/L or ug/Kg) UG/KG
CAS NUMBER COMPOQUND NAME RT EST. CONC. Q
1. BUTANE ISOMER 1.56 2000 J
2. 12-34-22 Aldol Condensation Product 1.87 32000 ABJIN
3. UNKNOWN 2.99 530 BJ
4. UNKNOWN 4 .50 350 BJ
5. UNKNOWN 7.12 260 J
6. UNKNOWN 9.98 170 J
7. UNKNOWN CARBOXYLIC ACID 21.89 130 J
8. UNKNOWN 27.52 240 J
9. UNKNOWN 29.09 110 J
10. UNKNOWN 29.93 1100 J
11. UNKNOWN HYDROCARBON 31.54 550 J
12. UNKNOWN 31.69 2700 J
13. UNKNOWN 32.57 170 J
14. UNKNOWN HYDROCARBON 33.21 750 J
15. UNKNOWN 33.85 110 J
16. UNKNOWN 34.64 430 J
17. UNKNOWN 34.79 350 J
18. UNKNOWN 35.19 600 J
19. UNKNOWN 35.83 200 J
FORM I SV-TIC 3/90

Cc-38



iF URS SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

250014
Lab Name: E & E INC. Contract:
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) SOIL Lab Sample ID: 14687
Sample wt/vol: 30.0 (g/mL) G Lab File ID: B4088
Level: (low/med) LOW Date Received: 10/15/94
% Moisture: 26 decanted: (Y/N) N Date Extracted: 10/1B/94
Concentrated Extract Volume: 500.0 (uL) Date Analyzed: 10/31/94
Injection Volume: 2.0(ulL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) Y pH: 7.1
CONCENTRATION UNITS:

Number TICs found: 4 (ug/L or ug/Kg) UG/KG

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

1. BUTANE ISOMER 1.54 1000 J

2. 12-34-22 Aldol Condensation Product 1.89 37000 ABJN

3. UNKNOWN 3.03 760 BJ

4. UNKNOWN 4.05 340 BJ

FORM I SV-TIC 3/90

Cc-39



1F URS SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

. 17805
-.ab Name: E & E INC. Contract:
~ab Code: EANDE Case No.: 583 SAS No.: SDG No.: 17717
‘qatrix: (soil/water) WATER Lab Sample ID: 17805
ample wt/vol: 1000 (g/mL) ML Lab File ID: B4510
_evel: (low/med) LOW Date Received: 11/17/94
* Moisture: decanted: (Y/N) Date Extracted: 11/20/94
Zoncentrated Extract Volume: 1000 {ul)) Date Analyzed: 11/29/94
Znjection Volume: 2.0 (ul) Dilution Factor: 1.0
3PC Cleanup: (Y/N) N pH: 7.6
CONCENTRATION UNITS:
Sumper TICs found: 10 (ug/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 12-34-22 Aldol Condensation Product 5.85 5 ABJIN
2. UNKNOWN 6.18 5 BJ
3. UNKNOWN 14.74 2 J
4. UNKNOWN 15.23 9 J
5. UNKNOWN 15.43 2 J
6. UNKNOWN 18.19 10 J
7. UNKNOWN 18.85 3 J
8. UNKNOWN 31.48 2 J
9. UNKNOWN 38.61 14 J
10. UNKNOWN 40.63 11 J
FORM I SV-TIC 3/90

C-40



1F URS SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

17806
Lab Name: E & E INC. Contract:
~ab Code: EANDE Case No.: 583 SAS No.: SDG No.: 17717
Matrix: (soil/water) WATER Lab Sample ID: 17806
Sample wt/vol: 1000 (g/mL}) ML Lab File ID: B4511
Level: {low/med) LOW Date Received: 11/17/94
¥ Moisture: decanted: (Y/N) Date Extracted: 11/20/94
Zoncentrated Extract Volume: 1000 (ulL) Date Analyzed: 11/29/94
Injection Volume: 2.0 (ul) Dilution Factor: 1.0
3PC Cleanup: 'Y/N) N PH: 7.6
CONCENTRATION UNITS:
Number TICs found: 13 (ug/L or ug/Kg) UG/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. 12-34-22 Aldol Condensation Product 5.86 10 ABJN
2 UNKNOWN 6.18 9 BJ
3 UNKNOWN 12.93 2 J
4. UNKNOWN 13.27 3 BJ
5. UNKNOWN 15.23 10 J
& UNKNOWN 15.48 4 J
7 UNKNOWN 18.18 5 J
8 UNKNOWN CARBOXYLIC ACID 26.47 5 J
9. UNKNOWN CARBOXYLIC ACID 28.94 5 J
10. UNKNOWN 31.47 5 J
11. UNKNOWN 38.60 36 J
iz. UNKNOWN ALKYLATED THIAZOLE 40.65 34 J
13. UNKNOWN 43 .40 9 J
FORM I SV-TIC 3/90

413

C-41



1F ‘ URS SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

941017
Lab Name: E & E INC. Contract:
Lab Code: EANDE Case No.: 260 SAS No.: SDG No.: 14635
Matrix: (soil/water) WATER Lab Sample ID: 14982
Sample wt/vol: 1000 (g/mL) ML Lab File ID: E9911
Level: (low/med) LOW Date Received: 10/18/94
% Moisture: decanted: (Y/N) Date Extracted: 10/20/94
Concentrated Extract Volume: 1000 {uL) Date Analyzed: 10/25/94
Injection Volume: 2.0 {ulL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 6.6
CONCENTRATION UNITS:

Number TICs found: 4 . {ug/L or ug/Kg) UG/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
R S T E S EESERS S SESEESEESEESECSESECSETESSEEESEESSE  EaSEEEESE |  SESSSEEESEEESE |  EEEEE

1. 12-34-22 Aldol Condensation Product 2.08 8 |ABJN

2. TRICHLOROPROPENE ISOMER 4.70 4 BJ

3. UNKNOWN . 9.58 7 BJ

4. UNKNOWN 14.24 3 J
1

FORM I SV-TIC 3/90
C-42

3>



APPENDIX D
SOIL BORING LOGS

J:\35291\wp\Jet-eng.029
11-18-96:09:34/ta(mm)(cpX(dr)(dr2)(cp)






-
CONSULTANTS, Inc. TEST BORING LOG
BORING NO. W B-MW-24- 00/
m e, 55—029 Jet Enaine TesT Cell SHEET NO.4 OF 4
CLIENT: Plattsburah_ Air — Force Base JOBNO.: OS RS 249/, /&
BORING CONTRACTOR: ~— BuFfalo Driiling BORING LOCATION: """“ﬁ‘f‘zé:;'?. qou
™ JGROUND WATER: CAS~ |SAMP|CORE| TUBE [GROUND ELEVATION: 199. 54’
DATE | TIME | LEV | TYPE TYPE |[HSA|SS DATE STARTED: /O-/4.-94 (0920)
/0//4]/042| 7.0’ BGS in 447 |DIA. rdeZicd DATE FINISHED: /O- /4 -94 (//25 )
- /110 (5.9l HSA advancedWT. {40% DRILLER: [ crru Schirecder
1o 14 depth [FALL 30”7 GEOLOGIST: S+2ven Mboelier
) * POCKET PENETROMETER READING REVIEWED BY: ThuAWLT LEDSALIST
- DEPTH | STRATA SAMPLE I DESCRIPTIOHN & Q,“, REMARY.S
FT No. | TYPE | BLOWS  |RECOVERY| COLOR [CONSISTENCY MATERTAL TTAss <o
PER 6 | ROD % HARDNESS DESCRIPTION uses RS
) 4 5’/5 * 34177 ID'E;O"WN M e | SANDY LOAM (fop=0it, SEV N
- 2]% oo i SSs|ig 75 fgy’; TDENSE |GRAVELLY FING EMED. SAND| S S
+ 34 [ ;QO&)N MEDVWUMI|FIdE SAWMLD, trace 40 | S P/J \ Mg, -+
. = i — . Yior Z
- 3 *Z‘ 335, 3 ’g- GO DENSE |some St H")‘;racc med. | SM Yo%
, ! l songd (few oranee X7,
e 3|sszrE 75 vv\o-H'l(&S) - 1% weT 5.’
-t + 3” q 12 GREENlSH a ] + ‘fu (Ll C'r\am €. 7 \ ‘
- EaESpanalas) 2 (gred) ferralyssoce | | Jod7
ST 27313 T hocE |FiiE el £ 1T,
1 B 5 SS[4 g 60 (Fews black Finc -‘—:"‘é\ -ONT
= Z” 25 lowina e u’J to s j 7 ‘
6 SS| 718 75 METIUM ‘ 04
T 4 TEeNSE ‘ \
- NarSiw: g0 | 4Oo.’L
15 aNArA \
I 8 |&s51%5185 v v i
- BORING | COMPLETED AT A NT=No+
16’ degth| (auasr 5 advanced To To-ker
N g\
- 20 |5.5,¢:[5F+ h to instoll WeE i, .
sampleld to 167) .
¥ ENVIRON|MENTAL SAMPLES | .
25 collected| From 0-2'omd 4 -6 SS-]
+|GEOTEC|HNICAL SAA’AP(_ESI ; T
collected| From 2'-+4 and 6-8|SS.T
-
30 .
- ]
-l -

COMMENTS BpRE HOLE ADVANCED WITH A CME SE RIG oM A 2WL TR FUATT IS (S
- 'Y AN 7 = = UVCK THAZZ ! S SN
447 HIA, 472" Hop nERLE FULLED ANL 6 %" HSA WERE USED 70 /NCTALL WELL ©

Mid-25-001 'ri TuE ZFLE 0. PROJECT NO. 0DE2B=29/. /5
D~1 BORING NO y B dpl-2A= 0]

-



A-3208

-
RS NSU TS, Inc. TEST BORING LOG
. BORING No. SB-29-02
PROJECT: S5 5-029 Jet Enaine Test Cell SHEET NO. 4 OF 4 -
CLIENT: Plaftsburqh Air —Force Base JOBNO.: OS5 2529/(. /&
BORING CONTRACTOR:"JBu_Ha./o Drillinag BORING LOCATION: N-'© b_ov'a."us .
GROUND WATER: CAS, |SAMP|CORE| TUBE |GROUND ELEVATION: (99,234 -
DATE | TIME | LEV | TYPE TveE  |HSAISS| DATE STARTED: /O-/3-94 (/S30
0/311628 |51 BBS in_SS|oia. 447 | 3" DATE FINISHED: /0-/3-34 (/630)
i hole (4% |WT. 140% DRILLER: Larry Schroedezr -
HSA advanced|FALL 30 GEOLOGIST: SF¥even Mpeller
to 4’ depth)|s PocKET PENETROMETER READING REVIEWED BY: DU LT LEAALNST
DEPTH | STRATA SAMPLE ﬁl DESCRIPTION EMARL.S
FT NO. TYPE BLOWS RECOVERY] COLOR |CONSISTENCY MATERIAL FCLASS -
PER 6° ROD HARDNESS DESCRIPTION uscs
N L3 3|2 SRAYISH \/ ERY  [FILL~ SiltyFine sand Frace clagl S| ey o
7 B i SS > 4‘0 BROWN LOOSE (some bla.ci ashu blers) ! NT:I’:—;HIO -
2 VA S X ZROWN 0 SuTY F-C SA1T Frocs 2a v mé';':?f'
s 2| 21SS % =60 [ern Ldose [FuE AND MELIUM T [SW 0'7,;1,
1 °k 313" SANTD, trace siit ao 7,/ | Meis® -
. F3IssEE{40 fares {dweress
BORING| COMPLETED AT I N
| &’ depth|(auqers advanced i Token |™
0 4o 4/, samFILJ to é’> .
] -
MW ENVIRONMENTAL SAMPLES .
collected From 0-2' and 4-6/|5S.A
15 ] -
1 L
20 7
b e
. -
= ]
w
30 ] -
] -
35 i
-1 -
COMMENTS BORE toLE A CED WITH A CME SS R1G ON A 2WD TRUCK S5/ USIN
4" HSAL BORZHOLE TREMIE BACKFILLED WITH CEMENT - BENTHITE GROUT: =
D-2 PROJECT NO. QSES29/'4/Z
BORING NO. SE-25-0-




URS CONSULTANTS, Inc. TEST BORING LOG
BORING NO. SB-29-0/
PROJECT: 55-029 Jet Engine. Te-t Celi SHEET NO. 4 OF 4
CLIENT: Plotrs burah Air —Force Base JOBNO.: 0S3529/. 18
BORING CONTRACTOR: ~ BFfalo Drilling BORING LOCATION: R- 139830955
GROUND WATER: CAY [SAMP|CORE| TUBE |GROUND ELEVATION: [49, 33/
DATE | TIME | LEV | TYPE TYPE SS DATE STARTED: /0-/3-94 (/6 EE
03]/ 721 1S4 BGS in SS|piA 37 DATE FINISHED: /0- /3-94 (/730)
/ hole WT. 1407 DRILLER: [ arry Schroeder
FALL 2307 GEOLOGIST: S¥even Mos iic-
+ POCKET PEHETROMETER READING REVIEWED BY: _ ot LF.>0LT
DEFTH | STRATA SAMPLE DESCRIITIOH \Q EMAKIND
FT NO. TYPE BLOWS RECOVERY[] COLOR |CONSISTENCY MATERIAIL LATT QY:‘& (\'%
PER 6° ROD % HARDNESS DESCRIPTION Jyscs (r/\:.;:q—i“\
.:7'.(‘. /..i'_* (D 3 %‘{t-’\'\v;.‘l L_OOS E SILTV FINE ANDMILIUN Sf.”.d;:“}i_:.’:i'::- Sr\l ”} Dru “5
- i SS 4| 5 80 BT o FINE AND MEDIYY. SANL, ~ | o QO, sliartid
o c C 4 4 To BROWN trece Sit ano Qrtave., o 2 mai s+
o Z DR 34 75 m VERY (_ma.v:j orowvae moﬁ).::) . O.O'\

SR — BPOWN|L.OO SE < Mo, =+
| PF3ESHETE 7oL , L2 neress
By B [Se]SH)pe yacyRASS = SR GOueress

BORING| COMPLETED AT 4
(pIAef‘ﬂ\ (Con-f/'nuous 5(:’//"/?— -
m spoon samples wrthout -
— HSA) -
X ENYIRDONMENTAL SA’MPLE£5 i
collecited From O-2 ond {
' / S" B

I5 4-67| S=-
20 i
25 .
30 i
—— J
35 | .

COMMENTS BOREHOLE FADVANCED WITH A CME

poe pom
L&

—

RIGONA 2WL 1)K CHAZSIE.

OIS0l E TREMIE BACKFEILLEL WITE ZZMET-BEJTo, L 7T SRnUIT.
D-3 PROJECT NO. o==2=29,.1¢8
BORING NO T _22-0/

—~—







APPENDIX E
MONITORING WELL CONSTRUCTION DIAGRAMS

J:\35291\wp\Jet-cng.029
11-18-96:09:34/ta(mmXcpXdrXdr2)Xcp)






DRILLING SUMMARY

Geologist:
Steven Moeller

Drilling Company:

Flush/Mount
Protectve Casing and Lockable Cap

Jet Engine Test Cell S$58-029
Plattsburgh, New York

Bufialo Dnlling Company Elevation Ground Level
iNar- B Elevatio AUGERHOLE
Driller: n 10 o i
Rig Make/Model: _ 155  feetlength
CME-55
Date: 10/14/94
GEOLOGIC LOG PVC CASING
2 inch dia.
depth(ft.) |lithology __ 54  feetlength
0'-1' | Sandy Loam
(top soil)
-2 Gravely fine
and medium
d
- PVC SCREEN
2 inch dia.
2-8 Fine sand, 10 feet longth
trace medium
sand
g - 16 Fine & Medium
sand
WELL DESIGN
CASING MATERIAL SCREEN MATERIAL FILTER MATERIAL
Type: #2 Sand Setting:
Surface: Steel Type: PVC 36'-15.8
SEAL MATERIAL
Monitor:  pvC Siot Size:  0.010-inch Type: Bentonite Setting: 1.§' - 3.6
COMMENTS: LEGEND
Plattsburgh Air Force Base i1 Cement/Bentonite Grout

T —

Location: PpPAFB $5-029

Project No.: 0535291.18

URS

Consulitants, inc.

SHALLOW MONITORING WELL
CONSTRUCTION DETAILS

Well Number: MW-29-001

E-1

35311.26\CONDTL-1. WB1\gem
18-Now-86



S S ) 1 ) I 1 1 » ) ] | | ] 3 |

¥N N WN N WN wN N N 1) (13 098 or (] tz [14) [ [1] [ WN 10088 £008I J6r0-Z0-MN
wN ¥N W N 15181 on N N 0651 s (]« ]} -1 S0 or 0s9! 0091 §0T (1] 6068 s 16601 JOr0ZO-MN
wN ™ N N N wN N wN SE91 98¢ | 961 or Ll sz 99l L 121 g5t -1-4 65 684 €LO0T | £000T Rir0ZOMN
W WN N N WN N N WN [1]] 9 9902 (1] L1 74 0zt €991 €8l [ 114 (13 WN SLIIT | €8liZ RovoZoMn
N wN N N wN N ™ N 1 958 o 11 oy v 00} 1861 Lo vez ey o ¥ 11200 QSYO-ZO-MIN
wN N N N 6L 151 oce N N €St st 8501 (14 (371 6t .18 (AT o ot rzoss cre 6L 084 F¥rO-ZO-MN
N N ™ YN 6151 ore W N (-3 oo s or oLl (21 6098 sol ose oSt iz [_2- 08691 JEr0-T0-MN
N N ™ wN WN wN W N (4 13 oce (44 or co8l o o L¥i1] ol ot a$ueoz | cceR 1C602 JIZY0ZO-MN
N N N WN WN WN WN WN (X5 09 1 502 oS | X /1) §it } 690 (X713 osr 0§C $0 602 2421 1L0IT JIrO-ZOMN
wN N N N WN WN W WN el 113 "o (1] otsi ol rell gl oot oo zoeol | eseoz | Zrsoz JOvO-ZO-MN
YN N N WN N wN W N cosl L73] [ J1-4 [ 1] 9681 ot 18l 1981 00§ oo KoL | 00T | unT gecozo-mn
N N N N WN N W ™ soL oL [ J¥/4 (1) 50 o [ 270 9281 oss osr ISIZE | 8T | iz Jeco oM
N N N N N N W ™ (1. D oLt [ 41/4 (1] (1.4 oz [}/ ] sz ost (]-4 WN WIZ | W JleoTomn
N N WN N WN WN N WN § 2 o 4 082 00 [ 1124 (4.4 § 102 ez [ 144 /¥4 et | 1k S 0SE J9C0-Z0-MN
w wN N ™ 90991 [31] N WN [ L1 X4 [1] 111} soL 198 X7 o o e | S006GZ | 90052 JSCO-TO-MN
N N N N 60891 o W N 2004 £ Lo 00 08 o0 99 oL (1} ] (113 OLIST | LIST | 08T |reoZoMN
N N WN N mm S08 W N 1288 (] ] (X .4 00 1081 (1] (¥ ) [¥71) ols (1} ] 0652 | Zoose | Tiest JCoo-Zomm
N N WN N wN N W N [, ) oce (1.4 ] -4 [1--4 azc cuet sz (1) [ 1~ ™ €S652 | €SiUST JICOZOMN
N WN WN N WN WN N WN 1 02 oW (1.4 it [ 1124 1 1.4 ) 02 = on oK I806Z | 90ISZ | SOIST JICOZO-MN
™ N N WN WN N N WN oL [T ] [ ]} (13 198 cor ot o (1] oSy N6Z | LT | 8T J0c0-o-MN
N N N WN €969 o N ™ [ 1 D) ole 08 (1] oce on sou s088 ol oun cTosz | ccoot | E9u6T JezoZo-mi
™ N N N N N W N | 90T ols (X /4 (119 (3 /4 oce 902 = €os ose MO | 0000Z | 00IST J920-ZOMN
N N N N usn o¢é WN WN [ 7] (] ] (1 1) (] 7) L}/ ] o cell 14, [} s s TN | 06N | LT JLotomn
WN N N WN WN N WN WN s002 0ce = [ 14] 92T oSy seoz 11224 (3] ol SOPIT | ObPIZ | OBILT JOTOTO-MN
w w ™ ™ N v W N Vo 008 [X -] [1°] [X:~4 (133 (Y53 vz o% ott WN I | 00T |STOTOMN
N N N WN SCEIL oet W N re; (21 ] resi (] ] oo ou rem oL (] ] o IR | wist | SCrsT |0T0-MN
N N N N L6161 oS T8 oS 06 (] ] ov oce am ot o ol [ ]3] osy 9907 | 1690 | L1600 JCTO-ZOMN
N N WN N WN WN N N (71} o s ou sl ol 1 -} sest (.1 3 o siie CoLeL ] v 0L RTTOZO-MN
YN YN WN WN N N 65051 ote 8961 [ 1" 1. ot 11,13 (1] [ 171 L 14 ]] 0l ol socel %18 | o616l JiZoZoMmm
™ W N W [ 1) oz W N (- o ol02 [1] 00z o [F1 ] [F1] oor [ S10EZ | OZOET | 99{ZT JOZO-ZO-MN
N wN N WN WN N W N 1%/ 4 (] 14--4 (-1 (414 ol 14,4 taz on oe BT | INT | TWT R61020MN|
N W N ™ WN N W N (14 oy iz o X 134 on 10T Y [14 oet o SLSHT | ST | SOCKT 19I0ZO-MN
™ wN N N N N W N osor ooy (14 sz sz s og0z (¥4 o ouw wosZ | TROGT | Towv JLI0ZOMN
N N WN N WN N WN WN zeo ols 3.4 o9¢ L 11 144 vz 09s o EE40T | scior | &S0z siozoMn
™ ™ N N W L] N N T 018 [ 1] [-11] na (1 o0 e ol [1]] SZO0T | UWOLZ | iltST JGI0-Z0-MN
N w WN N N wN N N [ ]: 4 ois osxz o8 [ J21-4 or (1.4 sz osy o ™ (1.1,-4 1096 Jr10-20-MN
N N wN wN WN N W ™ Toot ois 3 -4 e 34 113 Lt [x/-4 (1.4 set WN SI96T | 01662 JEIOLO-MN
N N WN N N N N N sz ois Ve 1)) [} .7 s (-4 (Y.~ s s ™ GIET | ST JTUO-IOMN
YN WN YN N WN N w N teoz (X2 ] [ 174 it 91ZZ 19€ 14,1 cez or o X052 | evoeZ | ZewsZ Jiiozomn
WN wN N N W W WN N (1] 0TS [17-] o [ 174 o ({2 [} (1] o [Z3 €5C0Z [ 08002 JO10-Z0-MN
N WN N N N N [ 414 ooy 144 oS 14,4 oot 1 %44 oze Toi toz on 0t 000ST | Zrisz | OZyET QE00-TO-MN
N N N N N N W W (4. osr rz ooc rezz oz rez rez ost osz STOBZ | MORT | O0iSZ [900-Z0MN
s oy (41,1 g8 891 ole oLl o LIt [124) 081 09% [ 4] 1} o sl it o on NNt | e | osrz |L00tomn
WN wN WN WN wN wN W WN 8102 on [ £724 [-]4 oz ose (1]} [ 1124 o o W 620vZ | oserZ J900-Z0MN
WN wN N N N N W N ) [X X3 oot | s9o¢ [1 ]} 142 (1] WOSZ | BOISZ | 018IT JS00TO-MA
N N wN N N N N N vz 9ze reor reiz (14 " CO9ST | 1482 | OLyEX |r00ZOMN
WN wN WN N N wN wN WN oz ouw [ J]%4 oz oo ooc 160SZ [ Y0ISE | 00IST J600-ZO-MN
N wN N wN WN WN N N X o 01 1 £e0sZ | eLosz | OBoGT RZ00-Z0-AAN
N N WN N N N ocezz otz 00 | tem osy OETEE | OCTET J100-ZOMN
W ASE [TW HooNa3e| W AZTa| Tl TuL [T ‘A3 | WA ‘A3 i) aNve U'AITA [0 MOVIONYS ¥ 'AZV3] (4 NINIOS i AR ("]
XJ0NQ38} #0401 L)L #0401 | AVDD 40404 | ONVE ALNE | ALWS 40 4OL E % N33O E 40 401 DNISYD | 'AS13 | ONTIIM
#0401 | O1HI1d3Q | 40401 |OL H1d3Q] 40404 |OL xnswa 30 401 (]} ..Wu“o 01 Hid30 | dOL | OLHi1d30 |01 Hid30| dOL 4oL | GNNOV!

NOLLYWHOANI NOILTTDIROD T13M J0IM - ISVYE 40 AVVYININNS
-3 3Navi

<o) sBeyg

-
g
-

E-2



@A T Y IVILE AVRID SS\OHADVMIBISIN T

wN wN N wN 1443 0zt 0021 oot ot ore [T} LSt 69cl (3} []-1}

WN 00 ¥51
¥N ¥N ¥N ¥N (4] ore 00521 oot 06i1 09¢ [ 13 3 o (] 09l oLz WN 00651
¥N VN WN ¥N 1443 0re 00 i€} 0sz oozt 09¢ ozri or oork ogl 09zZi N 00961
N wN WN VN sz ert [X74 wN WN oSy oez ozu [} 00il [] 0651 N 00€L
wN ¥N wN VN S6rl 1] /4 00 161 0z oeri 00e Tl | 1} ostl ot 0691 WN 008l
wN wN WN YN VN WN Oy ¥S1 1144 (-3 3 o6z rsel §T | A% ) s rosi WN o8l
YN WN WN YN WN WN WN WN 1 2.1 rél | 3 73] ot L k413 0§ 909 WN oL
YN WN WN WN WN ¥N WN YN 08S1 SEl sril (]9 §ZL (1] $091 W 0S Lt
WN WN N N 96 €61 oS 96ELL ose 0zst 08 osel (1] [¥1]3 14 4 [ 1s012 96902
¥N N WN ¥N 19251 08S 11 13 oty [ 1 03 029 1 961 (1 0) L k/- 13 L F 1) Vil 1x4%4 18012
WN WN WN WN %t 065 [ Y1) (144 6051 09 ¥ 902 (1 e voz oe rigl [ 114 [ )14
WN N N N W 08¢ !WIL oty 605} ()] [ ] 4 0s evoe [ 73 (3 13 14 1314 [ 14
N N WN WN WN N 01 $91 124 0651 (134 o8l ozl (34 §9Z 1991 WN 0001z
WN N N WN N N WN N L8 (4 1) (1 4 (14 evoz 0s Lx413 WN 08 802
_WN WN WN WN WN WN WN WN 8064 (144 0902 oe 8z (1} [32.1) WN 08ZIZ JI0091-MN
N WN N wN £oori o [ x4 & 991 oz 9961 oy 318 1 1] o €9091 €900 JOOOEI-MN
N N WN WN €zart an (24~} oS Tyl oo L96 (19 LSt s Ton ootst £2001 JL00-€1-MIN
WN WN WN WN SL 621 oSy STEN §it [ X214} ol 001 oy LX) (7] 9961 90 SLPLL J900-€4-MIN
WN N N N e s N N 1004 (11 106 [1] cer e (3303 WN 0261 J900€1-MN
WN N N WN | 11 1243 WN N [ ] ol cont ['X4 [ ¥i]) or cort WN 0E'161 JPO0-€i-MN
N N WN WN WN N N WN L i su [ 171 Ly [ 271} oL 09 WN 0E'09l JE00-€4-MN
N N rin sis sin o 08961 [ 3 rZil 829 9991 oe rzel 114 sert WN 08l JZOO-EL-MN
WN WN 16444 $is ireri 0z st L[] $ 961 ol sril (13 s ot S091 WN 4rGLL JIOOEL-MIN
N N WN N fin se WN WN el ozl [ 710 [13 L1173 gr - eeel WN 0051 JLI0-41I-MIN
[ 144 s 16621 1244 (131 3 s WN WN (1413 §rs 6951 [-11) [ }3- s rori WN 881 FOIO-L1-MN
9901 ors [ 13243 i€ ST IEl S8 WN N €901 §vs osri oSt o8l (114 e WN 9001 J600-11-MN
N N WN WN WN N N N (3~} o9l 1961 (11} 189l ot [y WN 90141 JO00-13-MN
YN YN N N WN N N N §951 ool goL 0z §'69l 14 s051 WN Tl JL00-1-MN
WN WN WN YN A yils 0€Z WN YN [1.J] o [X.1) 0T S8l [ 14 TSt WN CLOL1 J900-11-MN
WN WN N N st o8l N WN X473 0z 008 gc (1] [ 31 WN SY ol JS00-14-MN
N WN N N wKerl oe wiri 0s (X °6 €06l Tz [} ] (13 [ 734 WN $STEL JY00-1L-MN
N N N N coort st cocrt (1] sreL oel -1 ) 0 sl 0L seel WN €S €51 J€00-11-MN
WN WN WN WN S LeL oGt WN N [ 1 43 o 96t ot i oS | 3 YN TG JTO0-V 1-AAN
WN N WN N e irt (1] WN WN o0v osl (3.3 °c £l $s [ X40) WN 0651 J100-11-MN
N WN N WN €Si6t ose [ (1] 4 Ser ot gtel 0t [X:]3 oy sill esmi €S'001 ] €00-0) AN
N N N WN 67 G561 ozt 6y 991 osi (31 09 sl o¢c [ 42 [} 144 sz erig 6r'i81 JZ00-01-MN
N WN N ¥YN 96l (113 14]) oz 9ISt 09¢ [ 1] ot resi (4 [ X413 94681 9201 §1000L-MN
N N N N N WN WN WN (3 1) [1] [0 [-]] o [} (3113 [ 95061 §S00-L0-MN
N N N WN WN WN N N 14 3 LX) 14 0 oSl oz Lot (13 1] 10951 J¥00-L0-MN
WN N WN N N N WN N siv st WN N oIS WN s 6061 10051 J€00-L0-M
WN N N WN N WN N N torl o® ocsl 10 TT6l [ X4 [} 4 el L6l JT00-L0-MN
N WN WN WN WN N YN WN 6901 oL [N4l) 90 1260 0T (X1l sl W5l F100-200MN
WN WN WN WN wN WN 05191 [t [ oee Les (2 vZol [1] 8rel WN 00'C8l JE00-90-MN
WN YN N N 13- ozt 05 891 $82 0961 o, [ 23 ) ri s (313 S60l WN 00€8l JZ0090-MN
WN WN WN WN 1.1 06t 008l 09 00st (%44 L6 €Z L1 114 §901 WN 0000 | 100-90-MN
N WN N WN WN WN WN WN sl [X43 0901 [} orgi [13 oell WN 00°481 J€00-CO-MN
N WN N N 951 ose N N 0gsl 09¢ 008l ol ool 0z 0091 WN 00101 JZ00SO-MN
N N WN WN wN N WN N (141 §Z¢ 0984 (1] orsi ot (1 11} N 00£81 J100-60-MN
N WN WN N N N oy L8t om yoRt o yeoz oy yioz (3] yioy V0L | OF 02 [J900YO-MIN
WN N N N WN WN r6 0Ll ooz 699l oz 1. 1) (14 (3~ 3 0¢ (371} 8081 8061 JS00-¥0-MN
N N N N Zih 18t o9 N WN 1 094 ol (311 0z [ 271} 134 (x4 ) T T LI JYO00YO-MN
N N WN N 21 951 ot j1% <1 0s 1 561 ozl Ve, 00 (32 ) ot [y} 111 ) THL8L J€00-¥0-MN
N N WN N 1z st ot N WN TSt ool 144 ) ol 144 (14 1961 1izeel 12691 JZOCH0-MN
N WN WN N iy 6st St WN N LY. 13 oz rvell 1) [} 73] o® e69l L1 1) 16001 §10040-AN
] ‘A3 [} o0u03I8 () A a0 A3 3] ) AVID[ T AId TWTonvs () -znnh_ Hid30 :ﬂ ‘A ~ﬂ Vs () ‘A3 %—.— xu‘;.-!(u:z— ‘A3 T ATT2 ()
¥o0wa3is| 3J0doL m 40401 | AVID 40401 | ONVES ALE | ALMS 40401 | 'A33 ONRIOS Tvas 40d0L MIVIONYS 40401 LEEL = ] J0M0L108| J0d0L ONISYD | 'A313 | ONTIIM
30401 | OLHLd3Q | #0401 JOLHId3A] 40401 |OLHIdIA] 30dOL 0Ol Hldaa ai Ti0L 30 404 JOL z.—num_ 30401 Ol H143Q |NOL108 oL :._hwn Ol Hid30 401 |aNnOM

NOILVWYHOINI NOILATdWOD T13M 30IM - 3SVE 40 AUVHINNS
i-3 3Navi

rio7 sBey

E-3



R N | 2 | ) 1 || 1 4 | 3 | I | ] y 1 ’ | ?

ﬁ\ wN v i YN N 651 o 0004 oge o451 o9 06L1 [113 o (174 00L1 oS 0tt 09z [2:X7°4 WN 00'€0Z 224
vN YN ¥N ¥N YN YN ¥N ¥N oeel ool gioz (A 0002 ot 06l [} oe or 95 20 N 00 €0z §-T-2d
82 st cze v €9t 004 [ 1) 06 e81 [ Y24 N3dO N3dO N3dO N340 N340 N340 N340 N3dO T vl WN oc o a-i-2d
WN YN sl 1) s 9%l 00t 05 261 1] S okl o9t geri ol . s 0z $ 9t SEni 1] 0¢ 61 871 N 05 avt S-4-2d
WN YN wN ¥N ¥N wN YN N 6012 091 ez (X3 N ¥773 or 6012 6022 09 - 09 L00EZ | LO0O€Z TEOZT JIOOEE-MN
WN YN WN VN YN YN WN ¥N (X414 0ill [ 2344 (14 Tz 0¢ (X424 [ X444 0l 0L [1X4¥] (2447 02 62Z J100€€-MN
wN N WN WN WN WN N N €91 e 0061 ol €681 [ €9l eeel [ J43 [%4 WN HSNT4 | 00181 [r00-1E-MN
WN YN vN YN YN WN WN N (3 /1) an 1 Z81 60 siel Sl 108 | 06} ezl [ 14 WN o5 <6l 00 €6l JE00-1€-MN
WN WN N WN YN WN YN N oLl s eoei [ 14 ooel [ o6l 06l szl 1 X W 1561 05181 JZ00-1€-MN
¥N __WN W YN YN YN YN N X413 s 096} $0 561 £l orel o¥6l U 1 1 wN $0 661 05 081 Ji00-1€-MN
VN ¥N WN WN WN YN WN N Yoyl ir € to Si9 ol $051 S09i oz 0z WN e Sl 0529} JZ00-0€-MN
WN VN N WN ¥N ¥N WN WN s6rl or 0£9l §0 L 241} €l SISt $19) oz 0z W HSN1d | 08€91 JC00-0C-AMIN
WN WN WN WN WN WN WN WN 8261 [1]) §99 0 099 1) oSt 9yl ezl (14 W ool 05181 J200-0¢-MN
WN WN WN WN WN WN WN WN [ X)) [ 71) 241 13 [ Y1) st $661 $691 (.11 0¢ WN |77 05041 §100-0C-MN
WN ¥N WN YN WN WN WN WN [ L] [1]] 098 [1] (11 [13 [0 $E81 (1.4 (1] £vest ¥6 684 o081 JL0062-MN
N WN N N WN WN WN N 111 [X14 (410 [ X4} cori (173 et [ [X1] ou 10651 6zsst 951 JL00-92-MN
WN WN WN WN WN WN YN WN (1.1 ooz 9651 $€ 961 9 96E1 [ 1.11] $64 £ [ ]) T &6l Z1 o5t F100-8Z-MN
WN WN WN WN WN WN WN WN T [1]} zoIz [14 THoT or (1]} T oSt [1] 650Z | 6SmiZ | T2 JI00-L2-MN
N WN N WN WN N WN WN [X- 13 s 6081 €z T 0s T991 (4713 ou 13 <6681 X1 91 €81 JrO0-92-MN
N WN WN WN WN WN N N €l 09l [ 1 /4] - 14 /13 or (4,1 [ 711 o9l 0® neel 1) 97081 JE00-9-MN
N WN N N WN N N ™ | 3~ 1% st co8t 1 1) sl or 1 ] 1) 19 14 to £0 688 1731 BLINL J200-82-Min
WN WN WN WN WN N (43 /1] [0} 04 oSt /Al 1] 181 (13 104 1091 (11 0$ 19991 10681 TL69 F100-92-MN
N WN WN WN WN N WN WN WN WN WN N WN N 6091 ec9) Lt Lo 19991 19991 19791 Jr00PZ-MN
N WN WN WN WN WN WN WN N W N N N W ersi Y2} 114 €0 r'es) troel Tr 951 JE009T-MN
N WN WN WN WN WN WN WN W WN N N WN WN (4,13 3] It o srist SYest Srig1 JLooy2-Mn
WN N WN WN WN WN WN W roli | 2] [ 12 ]) (X4 g8 or egel . ]) s 1] $L681 HENT | S8 J100¥Z-MN
WN WN WN WN el 009 WN N o6t on [3 D) osy 1] (X4 1991 (3 /1) -] §'e8 f75- 4 W EEZ JEI0EZ-MN
N WN N WN oz $91 099 WN N [¥2) ore cm ot ois oS o9l | 171 1) s [ ]13~4 W OTIEZ JTOEZ-MN
WN WN WN WN WN WN WN N (1.1 $TE L1134 [14) (¥4} 144 (1.4 S5z [ 11 [1.]) 09 Ce2 WN €5 1E2 Jiiotzmn
N WN N WN WN WN oLe9s 0se 91 oL Les ore 68t on st 1591 (1.7 [ 4 [:1X-7] WN OL'CET JOIOE2-MN
N WN N WN WN WN WN N oesl on [ 1[4 o ocoz o8z o6l [ 114 o ozt tosez W 09'SEZ J600-€Z-MN
N WN N WN WN N N WN o0elL ost 9z 243 | 1124 oSt 9002 | 111 [11: (1 13 [ 4-4 ™ 08€EE JO00-EZ-MN
WN wN WN WN WN WN [ 371 [ Y3 [ 43 008 900z osy 908t (-] et ocel o 09 "eut W 006¥Z JL00€Z-MN
WN WN N WN wN WN N N 9002 osy iz o 9612 o [ X4 [ ¥ (X4 (]2 ziune YN 00 60T 1900€Z-MN
N wN WN WN (413 (4 orsLl o Tyl o T8l (1] Ton [-£:] (421 14, ) 173 ol e WN OT'ISZ JS00-€Z-MN
WN N WN WN v 691 ozol oy 9z oss ool otcol rooz 0L ool ou gt riel 008 008 N W or'iiz J¥00-£T-MN
N N WN WN N WN N N Tioz ooe 141 114 (1) [} 24 X1 14,4 Tne oz ol o1'rez N 9l'1€Z Jeo0-£Z-MN
N N N N N N N WN (1,2 o [ 114 ooc () [24 oze 80T [ X114 on ore [ ] .- W 06 1S JZ00€Z-MN
WN wN WN WN WN WN N WN (1.4 o [ 1241 ol LI (1) iz e 1 1-4 [ 1) seeez WN SOZEZ JLO0€Z-MN
WN N N WN 113 733 o Fi%: 1) L] T ole [X- (1] L8t -] T [£7]) oo 009 1098 W L0T6T JOLOTZT-MIN
WN N WN WN 14 1 713 005 9€91 osr ol (3] [ }/+4 09 1’981 sZe scal [2:)) osy (1~ sz WN I96ZZ J600-2T-MN
N wN WN WN 9oL 0€6 N W s o%e Lo otL il 113 T (41 ) (1] (14 ] 0L 992 WN 19€9T 000-ZT-MN
WN wN WN WN WN WN WN N seoz ors sz 1~ 922 0Lt § 60T 1122 ors (]9 i3 4 N ooz FL00-ZZ-MN
WN ¥N N N £r ¥61 0SE N WN 808} $9¢ Yoz o€l ooz ooz 96t ¥90Z (13 o€z W W Y eZZ 900ZT-MN
W WN N WN WN WN WN WN 1.4 012 sz 0z [1572 or [1] Sz [124 [1] [}~ W 1S6ZT §600-ZZ-MN
WN N iz 69 [x4Y4 e WN WN 690z ooz [} 4 173 a6l o8 rnz ez s §T% N W 189LT J YO0 ZT-MN
WN N WN WN WN WN WN W iz 0% Tmm 0'sc Teez (114 1 £2-4 iz 0se oor €008z WN 81 LIT JE00TT-MN
WN wN WN WN WN WN N W ‘o0z on [ 324 ez 374 o X114 rozz (x4 oz 60 652 N 80TST J200-2Z-Mi
N N N N N N YN YN $ 8oL 00T ve or (X124 09 [ %134 vz on (1] 0} 262 N 01622 100-2Z-MN
N WN N WN WN WN N N 008 00€ 090z or [1+4 oL [ oz [-14 106l es0zz | iR 16617 J900-1Z-MN
WN N WN' WN WN WN WN WN 1981 (] L0eT or 14~ 11 [ ¥1%4 Lz s $ie iy >4 £e9eT LO9EZ | L00-1T-MN
WN WN WN WN WN WN WN W [ ¥~ ] s6t crel [ ozet 0s €8 czel 8 11 ) oo | sso0z €0L61 1900 1Z-MN
WN WN WN WN WN WN WN W 608l (243 Lot 144 L8l 4 ] (3113 3 1} A1) (1] ooz | tereZ 09702 JO0O0-IZ-MN
9651 oor WN WN WN WN WN N 1951 1114 osel or otel (] ] ezel ozel ol [ 13 L6107 | 9810Z | Zo68I Qro0-IZ-MN
WN WN 26 961 0 WN WN WN N 808t o9 (1,13 0z [}: 1} [} eis eiel ost (1 €z ooz W T8 961 JCO0-1Z-MN
WN N 19961 0 WN WN WN WN T8I o9 908 oz osel ot orel srel o or el ioz WN 19961 JZ00-4Z-MN
WN WN 16012 11 WN WN WN WN [ 2] orn [ 2114 [ 13 Yoz (] ] viel rioz oz oz sczz WN P EIZ J100-1Z-MN
WN N WN N WN WN WN W 8 ) oz sort T s 14 ] §sel sor 144 i L%t 173 -]} L9851 JI006L-MN
W A j_—._ WoOouQTa[T4) AT 13| W) TUL [} AT13 | I AVID M) A3 W OGNS T [WNGL Hidaq |} AxTa| W wvas K i " NI3u0s| 4] A3 13 | W) AS R ()
NO0Na3w| 40dOL " 40401 | AVD) 40dOL | ONVSALME | AL MG 3O dOL | ATV ONNOS TWas | 40404 VIS | ONISYD | 'A3T3 | 'ON T1aM
40d0OL | OLH1d3Q | 30401 [OL H1d30} JOJOL [0l HIdIA| JOdOL Ol Hid3a al Wi0L 30401 |01 ..E Ol Hid30 | OA H1d3a | dOL dOl | ANNOW!

NOLLYWYO4NI NOILITdWOD TT13M 3AIM - 3svE 40 AMYWWNS
1-3 318Vl

» 10 ¢ sbeg

E-4



1IN T T 9YINI dVGI0 STONADAIBZSD |

o

or

WN WN WN YN WN WN oL [T T WN 00194 §$€1-2d
WN WN wN WN sl o0& WN WN ozri 0ze 0Zs1 oz N 00 ¥it rT-2d
WN WN WN WN WN WN WN WN S 1] s <) WN [ 1713 $T-2d
[ L13] 0ors (1) o€ [} ]2 WN WN oS 08l N340 N3O WN 00cL Qi-zd
WN WN WN WN 6l or WN N osy ()4 [} ) ost N o0 €Lt Fi4-2d
WN WN WN WN N WN WN WN S 09 114 oz ol WN 0o €Ll $4-2d
WN WN WN WN (13 0s WN WN oet (1] ] ocrl ol N oorrl §$01-2d
€0 19€1 ocl [~ 14 11 [ 1] oo'sr o9 11 Lo N3O N3O N [ ) ae2d
WN YN N WN 124140 98 00 691 09 (X3 X1} (2] 0l WN 00651 $92d
N N WN ¥N $ 99 sol wN WN oeel ooz ou 09 W 00'eRs S-1-2d
000} 0td | 11 S sorl [/ 00651 orl 6 1) N340 N3dJO WN 00'cLy Q9d
WN WN WN WN sl s WN WN oecs ort [ 4] (414 N 00cLl 9-2d
WN WN WN WN N N WN WN $9C1 $9 $69) s§c WN 00€L} $91d
WN WN WN WN [ X411 [ 1%4 WN WN aoch 124 [ X411 st YN 00 954 §%2d4
o ooy [ £ 5] oet 0508 S0 171 (1] N340 N340 WN 008l ar2d
WN WN WN WN WN WN WN WN s se ool ot WN 0018l §¥2d
otsi oSt S6iZ S8 t81Z Loy WN WN arcl QveL NIJO N340 N 00 99 Q£-2d
W WN N WN N WwN WN N [1]¥3 008 o8z L3 N 00992 €-Zd
WN WN WN WN WN N WN WN oz oo 0oy (X4 N 00092 §€-2d
S6Zl i 65 651 arr WN WN sal 11 ) Nado N340 N 00 £0Z aT2d
a7 [Tsouase [T ] BT [ [ v | Wras | Wiowe | 7 [ovawiess[W7es| s jra

NO0ua3s 30 404 mu 0404 AVI1D J0d0L | GNVE AL | ALDS 30 dOL | ATV3 oNRIO| v 20 d0L ONISYY ‘AN [ 'ONTIAM

30401 | OLH143Q | 3040l |OL H1d30] #040L |OL HI43G] JOdOL Ol Hidaa aL Ii0L 30401 |OLH1d30] 40404 404 | ONNOY!

NOILYWYO NI NOILITdWOD TT13M 3AIM - 3SVE 40 AUVHNNS
-3 318Vl
voyaleg

E-5






APPENDIX F
WELL DEVELOPMENT/PURGING LOGS

J:\35291\wp\Jet-eng. (29
11-18-96:09:34 ta(mm)(cpNdrX(dr2)Xcp)






WELL DEVELOPMENT LOG

URS

CONSULTANTS, INC.

PROJECT TITLE: _ PLATTSBURGHAFB

PROJECTNO..___ 35291 ~ I ¥ Engine Tesi Cell
STAFF: Kewin §- Kewrnog
DATE: w,/chl'qci

WELLNO: mwi - 29. po/ L WELL ID. VOL. (GAL/FT.)
1. TOTAL CASING AND SCREEN LENGTH (FT.): [543 1 0.04
» 2 0.17
2. CASING INTERNAL DIAMETER (IN.): 2 3 0.38
6 / 4 0.66
3. WATER LEVEL BELOW TOP OF CASING (FT.): 06 5 1.04
6" 1.50
4. VOLUME OF WATER IN CASING (GAL.): [ 57 e 2.60
L/‘- 7 7 GAL. (3 CASINGS)
ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS 0 5 v S | 2» 3¢ [ do | 5o | 00 |50 J 50
PH 64l (68 L2 |60 674 |6eT |65 |670|68¢|693|¢5¢
SPEC. COND. (umho) 730 CoY et |66y | bbo 60 655|652 665|672 667
TURBIDITY (NTU) PR3N L 1oy (598 |3y |aet (207 |9.97[892 [ .03
TEMPERATURE (°C) M 2o Lizs 125 (126 |29 1223 129 |j3.0 [13-0 [3:3
DISSOLVEDOXYGEN(mgnL) | /.2 | (.3 |, 0 .32 e |2 (. (5 |15 |/ /

JALVE (PE

COMMENTS: (UL pmw-29- 001 WAS DevecePEP ySINE %

P/CHTED) WITH B weras Y oLy Pume.

Y HPPE TSN AND CoEcus

URSF-021/1 OF 1WDPL




WELL PURGING LOG URS

CONSULTANTS. INC.

PROJECT TITLE: __PLATTSBURGHAFB

PROJECTNO.__ 35291 - 1§ Jet Evave Teyt Cell
sTarF__ Kevon S Koernes

DATE: 1/t '>’7/ Qy

. - WELL ID. VOL. (GALFT.
WELLNO.: gy 29- 00/ R ( )
1. TOTAL CASING AND SCREEN LENGTH (FT.): 5.4 1" 0.04

2 0.17
Z//

2. CASING INTERNAL DIAMETER (IN.): 3 0.38
re 0.66

5.%5
3. WATER LEVEL BELOW TOP OF CASING (FT.): . 5" 1.04
, 3 6" 1.50
4. VOLUME OF WATER IN CASING (GAL.): / : Q _ g 260

j 7 Yq GAL. (3 CASINGS)

ACCUMULATED VOLUME PURGED (GALLONS)
PARAMETERS 0 5 Sumpfe
" 760 | 746 755
SPEC. COND. (umho) 50¢ | Goc 495
TURBIDITY (NTU) 3931217 y3-3
TEMPERATURE (°C) (95 |/e-3 9.9
DISSOLVEDOXYGEN (mgLL) | /. 2 ' 4 |-y

COMMENTS: < {a,f perie 1§30
Ekc‘( /Mf'j*e/ / 5’3 7
1550

S (u'*\p/-e +r M
{

URSF.C21'1 OF 2/WDPL




WELL PURGING LOG

URS

CONSULTANTS. INC.

PROJECT TITLE; __PLATTSBURGHAFB

PROJECTNO.__ 35291 - | & Jet Ewnqine  Test CLelf
STAFF: Kcu-v\ et«vwe-{
DATE: v l// 16 /9y
WELLNO: pq4 - 02 - O4 7 25 00 - WELLID.  VOL.(GAL/FT.)
1. TOTAL CASING AND SCREEN LENGTH (FT.): r 0.04
» z 0.17
2. CASING INTERNAL DIAMETER (IN.): 2 3 0.38
=77 e 0.66
3. WATER LEVEL BELOW TOP OF CASING (FT.): 35 5 1.04
~ & 1.50
4. VOLUME OF WATER IN CASING (GAL.): > 3G g 2.60

’ é ' Og GAL. (3 CASINGS)

ACCUMULATED VOLUME PURGED (GALLONS)

PARAMETERS 0 (7 sumple
oH £-£57.09 7.75
SPEC. COND. (umho) 505 1590 593

TURBIDITY (NTU)

303 05/7 6/-25’

TEMPERATURE (°C)

-7 13.3 5.9

DISSOLVED OXYGEN (mg/L)

67,[7 30 3¢

End

COMMENTS: S La,+ tme - 093¢

+1me 0753

Sclm/a/& +1ML 005

URSF.0211 OF 2/WDPL







APPENDIX G
GEOTECHNICAL TESTING RESULTS

1:\35291\wp\Jet-eng 029
11-18-96:09:34/ta(mm){cpXdr)}dr2)Xcp)






GRAIN SIZE DISTRIBUTION TEST REPORT

® Location: WB-MUW-28-PP1 -~ 2°’- 4’

Date: DECEMBER S5, 1934

WARTER CONTENT: 7.5x

LAB NO. 2168.812

GRAIN SIZE DISTRIBUTION TEST REPORT
HUNTINGDON ENGINEERING & ENVIRONMENTAL

Figure No. 1

[4
. ~ £ £ =
3 £ f2 S v oo ® © s & ¢ §
] N NN - - V) - (v -
[V:] m N e - M - - L d - - - - -
190 : e r—-—q--T?i~. 1 - ; g
98
] ENE
BD j
e i
x \ ENE
Z 60 HH
Z 58 HH
W Nk
W 48 *
o ]
30 "
: L E
2e h
10 A
2 : : : E : B : ; I S —— g
20b 100 16.0 1.0 0.1 .01 9.0801
GRAIN SIZE - mm o
est|% +3" % GRAVEL % SRND % SILT % CLAY
e 12 .0 9.2 - BS.2 13.P 1.6
LL PI Dgs Dep Dsp D3g Dis Dig Cec
L 8.22 B.14 @.12 P.992 |B.B750 |B.B55R 1.12 2.
MATERIAL DESCRIPTION USCS ARSHTO =1
® TAN SAND, Little Silt, trace clay & gravel ,\rvq
Project No.: GB0@8.018 Remarks:
Project: PLATTSBURGH ARIR FORCE BASE CLIENT: URS CONSULTANTS

G-1



Project:

Date:

® Location:

DECEMBER 3,

PLATTSBURGH AIR FORCE BASE
WB-MW-25-BB1 -~ 6’- 8’

19954

GRAIN SIZE DISTRIBUTION TEST REPORT

HUNTINGDON ENGINEERING & ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION TEST REPORT
£ iiYiive . s g g3 PR
109 o o el = o ek 2 T
o T
70
o E 1t EE
v 3 1Y Nk
Z 6o INNER [ :
b 3 R E J
Z sp IAEE B
L {11{1 R
O E 1
L 40 ML
= 1 ‘
3@ AN f
ERE :
2
ENE
10 A NE S
1 N
i | 1E ™ |
200 100 18.8 1.8 8.1 8.01 e.08e1
GRAIN SIZE - mm ;
estl% +3* % GRAVEL % SAND % SILT | % CLAY .
o 13 .0 ®.0 . 87.5 2.5 .
LL Pl Dgs Dep Dsg D3p Dis Dip Cc Cu
. 9.40 @.32 .29 | @.227 |B.1642 |8.1335 | 1.20 2.4
— — —
MATERIAL DESCRIPTION uscs AARSHTO
® TAN SAND, trace fines ES g)
Project No.: GOBB.@18 Remarks:

CLIENT: URS CONSULTANTS
WRATER CONTENT: 21.BX%

LAB NO. 2168.013

Figure No. 1

—. ——

G-2




APPENDIX H
SLUG TESTING RESULTS

J:\35291\wp\et-eng 029
11-18-96:09:34/ta(mm)(cp}dr}dr2)Xcp)
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APPENDIX I
SURVEY TIE SHEETS

J:\35291\wp\Jet-eng .029
11-18-96:09:34/ta(mm}cpXdr)}{dr2)(cp)






TABLE I-1
COORDINATE AND ELEVATION LIST

PLATTSBURGH AIR FORCE BASE

Sampling Locations Northing Easting Elevation

MW-29-001 1699803.457 726211.904 Ground - 199.54
Riser - 199.43

Rim - 199.65

MW-02-047 1700013.855 725839.413 Ground - 200.03
Riser - 199.58

Rim - 200.02

SB-29-01 1699843.302 726133.580 Ground - 199.39
SB-29-02 1699840.975 726120.697 Ground - 199.34
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MW-29-001 1699803.457 726211.904 Ground - 199.54
Riser - 199.43

Rim - 199.65

MW-02-047 1700013.855 725839.413 Ground - 200.03
Riser - 199.58

Rim - 200.02

SB-29-01 1699843.302 726133.580 Ground - 199.39
S$B-29-02 1699840.975 726120.697 Ground - 199.34

113529 1\wp\Jer-eng 029
07-13-95:1):20/1atmm)(cp)(dr)dr2)

I-1




A-5429

UHS SUBSURFACE BORING .

QQ!§!LTANTS INC.

MAKING LOCATION SHEET
TECHNOLOGY

WORK ™

NORTHING : 699 B43, 302

EASTING :____J2L 123 SA0 BORING 1.D. SEB-29-2
GROUND ELEVATION : 199.3 9

SITE 1.D. $&-029

HORIZONTAL DATUM : NAD 83
VERTICAL DATUM : NGVD 29

PAVE D DRIVE

Ol /WATER
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23‘ 4 /
9
O
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i =
: o ~
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JET ENGINE
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B-©6 ® 2820

POSITION RELATIVE TO EXISTING FEATURES
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APPENDIX J
HUMAN HEALTH RISK ASSESSMENT TABLES

J:\35291\wp\Jet-eng.029
11-18-96:09:34/ta(mm}cpHdridr2)Xcp)



i

vi



UOHeNUAOUOD PaLLLIOJSURIUN -,
‘paynquisip Ajewusou-Boj s1 p awnsse

pue ejep [eujbiio wiojsuely (N) Boj ‘abues siy) uj jou ase saNjeA SSAUMBYS J| 'UOKNGUISIP |BWIOU B 3JedIpUl |- PUB | U3dM}3q SONJBA SSBUMBYS - ,,

Pajo3}ap UOHENUIOUOD LUNWIXEW- 1

"an|eA S6-1N @Y} 3jejnojed o} pasn sem pwi uopeyjuenb ajdwes ay) jjey-auo ‘pajoalep Jou sem ajfjeuer U UBYAA ‘P3JO3JBP UOHEIUIIUOY) - R

‘AJeSS323U UBYM Pasn Sem SIN|eA JO Uealw dnawyyly djealdnp uj pazAjeue sem ajdies - ,

‘S3LON

— Z0-306'¥ — — - — — - ON €Ll R 20-305F 10-3SL°L |= X 20-306F auajhiad()'y'b)ozusg
- zZo-30v'v - — - — - - ON €Ll 10-350C R 20-30L'y [= % Z0-30b'P auaJAd(pa-¢'Z' 1)ouapuy
- Z0-30Zv — - - — — — ON oLl 10-350°C R 20-300€ |= R 20-30CV audlAd(e)azuag
- 20-309'C — = - — — — ON €Ll X Z20-302°T 10-362°} |= % 20-309C auayjueiony(jozusg
- Z0-305'9 — — - — — = ON Skl X Z0-30b'¥ X 20-300'S |= % 20-305'9 auayjuesony(g)ozusg
- Z0-309'S — — — — — - ON €L | = % 20-309°G 10-36L'} 10-3s2'L | ereyudideylya-zisiq
- 20-305'9 — = = — — — ON 69°1 10-350°C X 20-30€'S |= % 20-305'9 suaild
- Z0-304°9 — — - — — = ON oLl 10-350C X 20-3006 [= x Z0-301°9 auayjuesonid
- Z0-308°€ = = — — — ON 15'1- 10-350°2 10-3SL°L |m % Zo-308°€ ajeeyydifing-u-1q
€0-300L | €0-300°. | €0-38p'6 | €0-3%0€ | 026C | T € €0-3€€Y S3A ¥6'0- | = % €0-300°L €0-300'S R €0-300'} auanjo}
- £0-300Z — — - — — — ON 6Z'}- £0-300'9 €0-3006 [= ® €0-300C auayjsololyouL
- £0-300'9 — = = — — = ON £l £0-300'9 €0-300S |= ® €0-300'9 auojaoy

— £0-3007 = — = — - = ON €L'1 o x €0-300C |= % €0-300C €0-300'S apuoyd Uyl
‘U0 E5) anjep | ,uopepaq (u) seidwes| ,uesy [ ...painquisip (Bx/Bw) RG] () feajwayd
ansodx3 | wnwixe | ,56-1n | prepuels | {608 | (1-u) | JosequinN | opewiyy | AleutoN | ssaumaxs | 0-100-6Z-MIN-BM|  0-Z0-62-8S .0-10-62-8S ‘Q’l edwes

OIdVYN3OS SSVdSil
13FHSHHOM NOLLYTINIOTVI
(NOILVYLNIONOD GIWHOASNVHLINN) NOS 3DVAUNS HO4 SNOILVHLNIIONOD ANSOdX3
620-SS 3SVE 30404 dIV HOYNAS11V1d
i-r 378vL
T obey
) | > 2 B ? » » 3 B » » ] | T B . 1

J-1

r



s o | 1 - ' * w » ' | 4 v ' | v » ' ‘ V ? - 7 ' |

48/L8M SS- TN\ - VHHGZO SS\OUdOVBTSEN

uojjRNUBdL0Y pautojsurs-BoT -,

8 |

‘AJBSSaD0U UBYM Pasn SEM SINJEA JO UeaLL JlaLLYUY ajedldnp ul pazAjeue sem ajdwes - ,

'SA1ON

20-306'% 20-306'y 10+300°C 906'6 10-319°2 F € 00+329°C- 00+301°¢- 00+3bL'1- 00+320°¢- suajhiad(i'y'blozueg
030V ¥ Z0-30v'y 20+3527 1281} 10-301'6 z £ 00+3€92- 00+385'1- 00+361°¢- 00+321°€- auaikd{pa-£'Z|Jouapu)
z0-30Z ¥ z0-30Z ¥ £0+390°} LLLVEL 00+3€0°} z € 00+3S.°Z- 00+385'}- 00+315°¢- 00+3.L}€- auashd(ejozuag
20-309C 20-3092 ¥0+398'} 810Gl 00+351°} F2 € 00+3.0°¢€- 00+328°¢ 00+3vL 1 00+359°€- auayjuesony(y)ozusg
20-305°9 20-305'9 Z0-38v'8 562'€ 10-366°} F2 € 00+356C 00+3Z}°¢- 00+300°¢- 00+3€L°Z- suayjuesony(qlozuag
20-309'S Z0-309'S 00+304'8 5658 10-385°9 z 3 00+3212- 00+388C 00+3vL 1 00+3b.'}- ajejeyyd(iAxayiAyi3-Z)siq
Z0-305'9 Z0-305'9 10+36°) €156 10-362°L z £ 00+3Z¥'Z- 00+385'}- 00+3¥6°2- 00+3€L°Z- auaily4
Z0-301'9 Z0-301'9 10+31'Z 906'6 10-3¥9°L F2 £ 00+390'2- 00+385}- 00+300°€- 00+308'Z- auayjueson|y
20-308°€ Z0-308'C Z0+320'S %4} 10-31€6 F2 £ 00+302°2- 00+385'}- 00+3vL|- 00+3.Z°¢- aleleyiudiing-u-iq
- €0-300°L - et et - - - — — - auanjo]
£0-300C £0-3002 10-3p'L 9.9, 10-368°S F2 £ 00+3bS'S" 00+32Z1°6 00+30€'S- 00+312°9- EVEERT VT
£0-300'9 £0-300'9 £0-300'2 5082 10-350°} F2 £ 00+381°S 00+3Z1°6 00+30€'G- 00+3Z1'G- 8U0}ady
£0-300'7 £0-3002 03y 688'9 10-362°S F2 £ 00+316- 00+312°9 00+312'0 00+30€'S- apuojyd suakul
309 ) anjep oneag () seiduses AN | (owdw) wbw) (STm) CER)

ansodx3 winwIxepy 561N (s6'0H piepuels (1-u) Jo 1aquinN oljounply | 0-100-6Z-MIN-GM 0-20-62-9S 0-10-62-9S ‘@'l aydureg

ZwZobey

ORIVNIIS SSVdSTL
L13FHSHUOM NOILLVINITVI
(SNOLLYYLNIONOD GIWHOISNYHEL-901) HOS JOVAUNS V04 SNOILVHINIONOD IUNSOdX3
620-SS ISV U0 AUV HOUNGSL1V1d

-r 3n8vl

J=-2



1S L0 BBILLILE

A$/LBM OS- N VEHEZO-SS\OUJONLEZSEN I

Pa}o3}ap UOYeIJUSIU0D LNLIXE- B
"anjeA G- Y} 2Jejnojed 0} Pasn Sem i uoneyjuenb ajdwes ay) jiey-auo 'pajoalap jJou Sem ajAjeue Ue UYAA "PR}O3J3P LORRIUBIUOD - X

‘AJeSS3%3au Uaym pasn SBM San|ea Jo Ueaw oijatuyjuy ajealdnp u) pazAjeue sem ajduwes - ,,

‘JI0S 20BLINSQNS PUE SOBLNS JO SIS|SUOD [0S - .

'S3LON

10-3522 R Z0-30SV 10-358'} 10-35L'L 10-3002 x Z0-306¢ auapiad(i'y'd)ozusg

10-352°C 10-350°C 10-358°1 x Z0-301 ¥ 10-300°Z % Z0-30F auaskd(pa-g'Z"| Jouspuj

10-3522 10-350°C R Z0-305t R Z0-300€ 10-300°C R 20-30Z° aualAd(e)ozuag

10-352°C X 20-3022 10-358'} 10-3SL°1 10-3007 R 20-309°C auajjuelony(yjozueg

10-352°T x 20-30¥'V X 20-30L°L R 20-300°S 10-300°C R 20-3059 auayjuesony(qlezuag

10-352°C R Z0-309'G 10-358'} 10-3S2°) 10-300°C 10-3S2°) ajejeyyd(iAxayidyia-z)siq

10-352°C 10-3502 X 20-300'S 10-35L°1 10-300°7 10-36L°1 auaskiyo

10-352C 10-3502 X 20-308' 10-3S2°} 10-300C 10-352°1 auasenjue(e)ozueg

10-352° 10-3502 X 20300 R Z0-30€'S 10-3002 % 20-3059 auarkd

10-3522 10-3502 X Z0-30€'8 R 20-300°S 10-300°C ® 20-304'9 auayjuelon|4

10-352T 10-350 10-358'} 10-3521 10-300C R 20-308°€ ajeleyiydifing-u-ia

10-352°2 10-350°2 R 00+3022 10-352) 10-300°C 10-352°1 ajeieyiydikurelq

€0-305'9 g €0-300'L €0-305'S £0-300'S £0-300'9 R €0-300'} audno L

£0-305°9 £0-300'0 £0-305'S £0-300'S £0-3009 R €0-300C auayja0lojydl |

R €0-300'% €0-300'9 £0-305'S £0-300'S £0-300°9 R €0-300'9 auojeoy

n K £0-300C % €0-300C £0-305'S n x €0-3007 % £0-300C £0-300'G apuolyd susiAyppy
(By/bw) (37 (Bybuw) {Bwbw) {By/Bw) — (Bybuw) fesiwayd

- 100-6Z-MIN-GM 0-100-6Z-MW-8M ¥-20-62-9S 0-20-62-8S ¥-10-62-9S «0-10-62-8S ‘Q’) 8jdwes
OIdVYN3OS vidLSNAaNI
13THSHHOM NOILYINITVI
(NOILVHYLNIONOD QIWHOISNVILNN) «T110S ¥Od SNOILYYLINIIONOD JUNSOdX3
620-SS 3SvVE 30UO04 dIV HOYNASL1LV1d
¢-r3anavi
v 10| obeg
[ ] R | ] 4 ? B B | » » > | -




-Nmncqu:,uv ‘ | | 3 4 3 ¥ | 4 , ‘ » » » » ] ] thot

%S/L8M OS TN\ - VHH\BZO-SSYOUJOVLBZSEN I

UOI)e1)UDUOD patLLIojSURIUN - ,
‘panquisip Ajjewiou-Boj si ) awnsse
pue ejep jeuiblio ulojsues; (N1) Boj ‘abuel siyj Ul jou aJe SanjeA SSaUMB)S J| ‘UOHNQU)SIP (EULIOU B 8)eJIPUI |- PUB | U33M}3q S3NjEA SSBUMANS - ,,

‘oS @0BUNSANS PUB 9OBLNS JO SISISUOD (10S - ,

'SILON
20-306 Z0-306'% 10-311'Z | 20-368°L $10C [ 9 10-3ib'L S3A L0 auajiad(j'y'blozuag
2030V v z0-30v'v 103617 | zo-3eve S10C S 9 10-305°1 S3A 190 auaikd(pa-¢'Z* Jouspu
20305t z0-30S'¥ 10-320C | z0-3zv'e S0 [ ) 10-352'} S3A 200 auaiAd(e)ozuag
20-309°7 20-309°7 10-3ELT | 20-350'6 S0 S 9 10-36¢'} S3A 280 auayuelonjy(y)ozuag
20-30L°L T0-30L°L 10-38L'} | To-350°® 5107 S 9 10-301°} S3A Z6'0 suayuelon|j{q)ozusg
- 20-309'S = — — - - - ON 99'1- ajejeyyd(iAxeyinz-Z)siq
- 20-300°'S - - - - — - ON S6'L- auasAiy)
- 20308y - - - - - - ON 96’} auadelyjue(e)ozueg
20-30L'9 Z0-30L°9 10-3c0C | zo-3918 S10C S 9 10-39€°} S3A £0°'0 sualAd
20-306°8 zo-30e's 10-3v0C | 20-3.0°8 5102 S 9 10-3.€°1 S3A 200 auayjueioni4
- 20-308°€ - - - — - - ON 60'C- ajejeyiydiing-u-1g
- 00+30ZC — - — — — - ON [T ajeleyiydifyieig
- £0-300'2 = — — — = - ON 88'}- suanjo}
- €0-300C - - - - - - ON v6'}- auayjaolojyou )
- £0-3009 = - — - = - ON SE'l- auojaay
= £0-300'7 - - — - - - ON 10} 8pLOIYD SUBIAYIRN
*2u0) *0U09) anjeA JuoneinaQ (u) sejdwses Jeay | painquysip lesiwsyd
ainsodx3 wnwixepy +S6-1N piepuelg (s6'0h (1-v) josequiny | onawuwy | Aeusoy | ssaumaxg ‘Q't adwes
OIYYNIOS TVIMLSNANI
133HSHYOM NOILLYTINDIVI

(NOILVH¥LNIONOD QIWHOISNVHLNN) ,1I0S ¥O4 SNOILVYLNIONOD JUNSOdX3
620-SS 3SVA 3004 IV HOUNESLLV1d

Z-r3navl

¥ oz obeg




L5 L096/LLILL
A5/LEM OS- TN L VHHWBZO SS\OUdOM 6ZSEN [

-A1eSSa03U UBYM PISN SBM SBN|EA O LUBBW JaLIYIIY “ajeoidnp Ul pazAjeue sem ajduwes - ,,

‘|0 0BLINSQNS PUB FOBUNS JO SISISLOD |I0S - ,

‘S310N

— — —_ — — — auapuad(i'y’'b)ozuag

— — — — — — aualAd(pa-¢'Z* 1 Jouspy;

— —_ — — — — aualAd(e)ozusg

—_ — — — — — auayjuesony(iy)ozuag

—_ —_ - - — - auayyueiony(qlozuag
00+36Y' |- 00+388Z 00+369'}- 00+3bL'}- 00+3191- 00+3PL'1- ajeleyiud(ieyina-zisiq
00+36¥° |- 00+385'}- 00+300°€- 00+3PL'}- 00+319°}- 00+3vL V- auashiyp
00+36¥')1- 00+38S'1- 00+3p0'E- 00+3 L'} 00+319°L- 00+3PL |- auadeiyjue(ejozusg
— — —_ — — — BUdIAd

— — — — — — auayjuesonj4
00+36¥°L- 00+385'}- 00+369'|- 00+3L' - 00+319°}- 00+3.2'¢- ajefeyiydifing-u-1g
00+36%°1- 00+38G°}- 10-388°L 00+3bL'1- 00+319°}- 00+3PL°}- ajefeyiydiAyiaig
00+3¥0'G* 00+396'V- 00+302°G- 00+308°G- 00+3Z1°G- 00+316'9- suanjoj
00+3¥0'S- 00+3Z1'G- 00+30C°S- 00+30€°S- 00+3Z1'S- 00+312°9- audy}doiojyou §
00+325°G- 00+321°G- 00+30C°S" 00+30€°S- 00+321°G- 00+321'S- 8uojady
00+312°9- 00+312°9- 00+302°'S- 00+312°9- 00+312'9- 00+30€°G" apuojyd ausjAys
w/Bw) Bwbw) Gwbw) Bwbw) Bw/Bu) Gwbw) leonuayd

- 100-62-MW-8M 0-100-6Z2-MN-8M ¥-20-62-8S 0-20-6Z2-8S -10-62-8S +0-10-62-8S ‘Q’) sdwesg
OIYVN3OS TVIYLSNANI
133HSHYOM NOILYINDTIVI

(SNOLLVYLNIONOD Q3IWHO4SNVHL-907) +110S ¥0d4 SNOILVELNIONOD JuNS0dX3
620-SS 3Svd 30U04 ¥IV HOUNES11v1d

Z-r3navil

¥ )0 ¢ obey

] B » 3 » B > » L) B A L » » B h 4

J=-5




| U |/ ! y 0 » L ? | 4 4 » o » ? 3 »

AS/LEM OS- INVL-VHHBZO SS\OHJD\LBZSEN

uoljesjuaduo9 pawojsuel-bo - ,
“JI0S BOBHNSGNS PUB 3RNS JO SISISUOD |I0S - ,

‘S310ON

— 20306 — — - - — — aualad(I'y Blozuag
- ¢0-3A0vv - - - — - — audJIAd(pa-g'Z' L )ouapuy
— 20-30SY — - - - - — auaiAd(e)ozuag
- 20-309°¢C - - — — — — aualuesony(d)ozuag
- 20-30L°L - - - — — — auayjuelony(q)ozusg
20-309°'S 20-309'S 10-31EE €E€LT 10-304'S S 9 00+398"|- sjeeyiyd(iAxeyiAuia-z)siq
Z0-300'S 20-300'G 10-39L°€ 0.8 10-3¥9'S S 9 00+398'}- auasfiyd
Z0-308t Z0-308Y 10-316°¢ G267 10-318°S S 9 00+3.8'}- auadeiyjue(e)ozusg
— 203049 - - - - - — aualAd
- 2030’8 - - - — —_ —_ auayjuelson) 4
Z0-308°€ Z0-308°€ 10-310°S 7743 10-382'9 S 9 00+306'1- ajefeyiydiiing-u-ig
00+302°Z 00+302'C 00+361°€ 9% 10-3v6'6 S 9 00+3€2'}- sjejleyiudiAyie|g
£0-300°2 £0-300'L 20-36L°} tIre 10-38€°L S 9 00+32¢'G- auanjo}
£0-300C £0-300C £0-398'8 £95C 1032y S 9 00+3€€°G- auayjaoIoydL |
£0-300'9 £0-300'9 £0-362°9 Wwoz 103194 S ) 00+3€2°G auojaay
£0-300C £0-300C £0-31L'S 90,2 10-366'% S 9 00+368'G- apliolyD audlyiaw
*au0) *0u0) anjep Aojieinaq (u) sejdwes UeaN |eo1way)

amsodx3y wnwixep 56-1N {s60H piepuels (1-u) Jo ;aquinN RBWyNIY ‘@’ aydwes

OINVYNIOS TVIHLSNANI
LIFHSHHOM NOILYINITVO

(SNOILVYLNIONOD Q2ZWHO4SNVHL-901) ,TNOS Y04 SNOILVILNIONOD FHNSOdXT
620-SS 3SVa IDAUO04 dIV HOUNES1LivV1d

ra3navl

yioy ey




85 L086/LI/LL
A3/ LEAM MW TNV - YHHGZ0-SS\OHJOVMBZSEN I

Pajoajap UOHeIUaIUaD WNWIXEW- &
“anjeA G6-1N 24} 21ejnN2jed 0} Pasn sem | uojeluend ajdwes ay) jjey-auo ‘pajda)ap Jou Sem ajf[eue UB UIYAA ‘Pa}I3}ap UOHBHUIIUOD - X

‘AIeSS329U UBYM PIsSn SeMm SaN|eA JO UBaW J)jaWyiY ‘ajedlidnp uj pazAjeue sem ajdwes - ,

‘S3A10N

z0-3101 z0-310'1 Z0-3%0T | €0-39.T | vie9 | z £0-351'8 X €0-30Z'9 |u x Z0-310'} wnjuajag
10-39¥'T 10-39%'Z 10-3s88 | 10-30L't | viE9 ! z 10-35Z°L |= & 10390 £0-300'S wnjwoiyy

£0-306'S £0-30€'S €0-301'9 | vo-3Z1z | #iE9 | z €0-351°S €0-300G [= ® €0-30€'S Juasiy
EITY) "u0) anfep uohepaq (u) sadwes | ueapy (1/bw) (1/bw) [eojwayd

amsodx3 winwxeyy $6-1N piepuels | (se'0h | (1-u) | jossqunN | opswywy | .2p0-Z0-MW 100-62-MW ‘q’l aidweg

ORIVN3 IS TVIILSNANI
HILVMANNOUD HOd SNOLLVYLNIONOD FUNSOJIX3
620-SS 3ASVA I2YO0d "IV HOUN8S11vld

€-r 318avil

J=7

[ \]

r



Page 1 0of 1

TABLE J4

PLATTSBURGH AIR FORCE BASE $S-029
INGESTION OF CARCINOGENIC CHEMICALS IN SURFACE SOIL - CANCER RISK

TRESPASS SCENARIO
POTENTIAL]  CHEMICAL INTAKE SLOPE CANCER RISK
CHEMICAL POTENCY | CONCENTRATION (mg/kg-day) FACTOR (unitless)

FACTOR IN SOIL (CS) TRESPASSER (mg/kg-day)*-1 TRESPASSER

(unitiess) (mg/kg) ADULT TEENAGER ORAL ADULT TEENAGER
Methylene Chioride - 2.00E-03 2.62E-10 6.54E-11 7.50E-03 1.96E-12 4.91E-13
Trichloroethene — 2.00E-03 2.62E-10 6.54E-11 NV NV NV
bis(2-Ethylhexyl)phthalate - 5.60E-02 7.33E-09 1.83E-09 1.40E-02 1.03E-10 2.56E-11
Benzo(b)fluoranthene 0.1 6.50E-02 8.50E-09 2.13E-08 7.30E+00 6.21E-09 1.55E-09
Benzo(k)fluoranthene 0.01 2.60E-02 3.40E-09 8.50E-10 7.30E+00 2.48E-10 6.21E-11
Benzo(a)pyrene 1 4.20E-02 5.50E-09 1.37E-09 7.30E+00 4.01E-08 1.00E-08
indeno(1,2,3-cd)pyrene 0.1 4.40E-02 5.76E-09 1.44E-09 7.30E+00 4.20E-09 1.05E-09

. TOTAL:GANCERRISK= . . © = vE08
PARAMETER SYMBOL UNITS TRESPASSER
ADULT TEENAGER

Ingestion rate IR mg/day 100 100
Conversion factor CF kg/mg 1.00E-06 1.00E-06
Fraction ingested from -
contaminated source Fl unitiess 1.0 1.0
Exposure frequency EF days/year 78 78
Exposure duration ED years 30 6
Body weight BW kg 70 56
Averaging time AT days 25550 25550
ABBREVIATION:

NV - No Value
EQUATIONS:

Intake = (CS = IR x CF x Fl x EF = ED) / (BW x AT)

Cancer Risk = (Intake) x (Siope Factor x Potential Potency Factor)

J-8

J\3529NQPROASS-020\HRA-1\C_SS.WB1/lem
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TABLE J-5

PLATTSBURGH AIR FORCE BASE $S-029
INGESTION OF CHEMICALS IN SURFACE SOIL - HAZARD INDEX

Page 1 of 1

TRESPASS SCENARIO
CHEMICAL INTAKE TOXICITY VALUE HAZARD QUOTIENT
CHEMICAL CONCENTRATION (mg/kg-day) ORAL RfD (unitiess)
IN SOIL (CS) TRESPASSER (mg/kg-day) TRESPASSER
(mg/kg) ADULT |TEENAGER| CHRONIC [SUBCHRONIC| ADULT [TEENAGER
Methylene Chioride 2.00E-03 6.11E-10 | 7.63E-10 6.00E-02 6.00E-02 1.02E-08 1.27E-08
Acetone 6.00E-03 1.83E-09 2.29E-09 1.00E-01 1.00E+00 1.83E-08 2.29E-09
Trichloroethene 2.00E-03 6.11E-10 7.63E-10 6.00E-03 6.00E-03 1.02E-07 1.27E-07
Toluene 7.00E-03 2.14E-09 2.67E-09 2.00E-01 2.00E+00 1.07E-08 1.34E-09
Di-n-butylphthalate 3.80E-02 1.16E-08 1.45€-08 1.00E-01 1.00E+00 1.16E-07 1.45E-08
Fluoranthene 6.10E-02 1.86E-08 2.33e-08 4.00E-02 4.00E-01 4.66E-07 5.82E-08
Pyrene 6.50E-02 1.98E-08 2.48E-08 3.00E-02 3.00E-01 6.61E-07 8.27E-08
bis(2-Ethylhexyl)phthalate 5.60E-02 1.71E-08 2.14E-08 2.00E-02 2.00E-02 8.55E-07 1.07E-06
Benzo(b)fluoranthene 6.50E-02 1.98E-08 2.48E-08 NV NV NV NV
Benzo(k)fluoranthene 2.60E-02 7.94E-09 9.92E-09 NV NV NV NV
Benzo(a)pyrene 4.20E-02 1.28E-08 1.60E-08 NV NV NV NV
indeno(1,2,3-cd)pyrene 4.40E-02 1.34E-08 | 1.68E-08 NV NV NV NV
Benzo(g,h,i)perylene 4.90E-02 1.50E-08 1.87E-08 NV NV NV NV
©20 0 CTOTAL'HAZARD INDEX .~ ] - 2E06 i) “1E06 |
PARAMETER SYMBOL UNITS TRESPASSER
ADULT TEENAGER
Ingestion rate IR mg/day 100 100
Conversion factor CF kg/mg 1.00E-06 1.00E-06
Fraction ingested from
contaminated source Fi unitless 1 1
Exposure frequency EF days/year 78 78
Exposure duration ED years 30 6
Body weight BW kg 70 56
Averaging time AT days 10950 2180
ABBREVIATIONS:
NV - No Value
EQUATIONS:
Intake = (CS x IR x CF = Fl x EF x ED) / (BW x AT)
Hazard Quotient = (Intake) / (Toxicity Vaiue)
J-9
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TABLE J-6

PLATTSBURGH AIR FORCE BASE S5-029
INGESTION OF CARCINOGENIC CHEMICALS IN SOIL* - CANCER RISK

INDUSTRIAL SCENARIO
POTENTIAL]  CHEMICAL INTAKE SLOPE CANCER RISK
CHEMICAL POTENCY | CONCENTRATION (mg/kg-day) FACTOR (unitiess)
FACTOR IN SOIL* (CS) CONSTRUCTION INDUSTRIAL (mg/kg-day)~-1 CONSTRUCTION INDUSTRIAL
(unitless) (mg/kL WORKER WORKER ORAL WORKER WORKER
Methylene Chioride —_ 2.00E-03 3.43E-11 1.82E-10 7.50E-03 2.62E-13 1.36E-12
Trichloroethene - 2.00E-03 3.49E-11 1.82E-10 NV NV NV
Benzo(a)anthracene 0.1 4.80E-02 8.37€-10 4.36E-09 7.30E+00 6.11E-10 318E-09
Chrysene 0.001 5.00E-02 8.72E-10 4.54E-09 7.30E+00 6.37E-12 3.32E-11
bis(2-Ethylhexyl)phthalate —_ 5.60E-02 9.77€-10 5.09E-09 1.40E-02 1.37E-11 7 12E-11
Benzo(b)fluoranthene 0.1 7.70E-02 1.34E-09 7.00E-09 7.30E+00 9.81E-10 5.11E-09
Benzo(k)fiuoranthene 0.01 2.60E-02 4.54E-10 2.36E-09 7.30E+00 3.31E-11 1.726-10
Benzo(a)pyrene 1 4.50E-02 7.85E-10 4.09E-09 7.30E+00 5.73E-09 2.98E-08
Indeno(1,2,3-cd)pyrene 0.1 4.40E-02 7.68E-10 4.00E-09 7.30E+00 5.60E-10 2.92E-09
_ TTOTAL:CANCER RISK:. . - AE08 5. |
PARAMETER SYMBOL UNITS CONSTRUCTION INDUSTRIAL
WORKER WORKER

Ingestion rate IR mg/day 480 50
Conversion factor CF kg/mg 1E-06 1E-06
Fraction ingested from
contaminated source Fl unitiess 1 1
Exposure frequency EF days/year*™ 5 130
Exposure duration - ED years™ 13 25
Body weight BW kg 70 70
Averaging time AT days 25550 25550
NOTES AND ABBREVIATIONS:

* - Soil consists of surface and subsurface soil.

** . Units for construction worker are days/week for EF and weeks for ED.

NV - No Value
EQUATIONS:

intake = (CS x IR x CF x FI x EF x ED) / (BW x AT)

Cancer Risk = {Intake) x (Slope Factor x Potential Potency Factor)

J=-10

J13529 NQPROVSS-020VHRA- 1\C_SB.WB 1/sk
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TABLE J-7

PLATTSBURGH AIR FORCE BASE $5-029
INGESTION OF CHEMICALS IN SOIL* - HAZARD INDEX

INDUSTRIAL SCENARIO
CHEMICAL INTAKE TOXICITY VALUE HAZARD QUOTIENT
CHEMICAL CONCENTRATION (mg/kg-day) ORAL RfD (unitiess)
IN SOIL* (CS) CONSTRUCTION INDUSTRIAL (mg/kg-day) CONSTRUCTION INDUSTRIAL
(mg/kg) _ WORKER WORKER SUBCHRONIC | CHRONIC WORKER WORKER
Methyiene Chioride 2.00E-03 9.80E-09 5.09E-10 6.00E-02 6.00E-02 1.63E-07 8.48E-09
Acetone 6.00E-03 2.94E-08 1.83E-09 1.00E+00 1.00E-01 2.94E-08 1.53E-08
Trichloroethene 2.00E-03 9.80E-09 5.08E-10 6.00E-03 6.00E-03 1.63E-06 8.48E-08
Toluene 7.00E-03 3.43E-08 1.78E-09 2.00E+00 2.00E-01 1.71E-08 8.90E-09
Diethyiphthalate 2.20E+00 1.08E-05 5.60E-07 8.00E+00 8.00E-01 1.35E-06 7.00E-07
Di-n-butyiphthalate 3.80E-02 1.86E-07 9.67E-08 1.00E+00 1.00E-01 1.86E-07 9.67E-08
Fluoranthene 8.30E-02 4.07E-07 2.11E-08 4.00E-01 4.00E-02 1.02E-06 5.28E-07
Pyrene 6.70E-02 3.28E-07 1.70E-08 3.00E-01 3.00E-02 1.09E-06 5.68E-07
Benzo(a)anthracene 4.80E-02 2.35€-07 1.22E-08 NV NV NV NV
Chrysene 5.00E-02 2.45E-07 1.27E-08 NV NV NV NV
bis(2-Ethythexyl)phthalate 5.60E-02 2.74€-07 1.42E-08 2.00E-02 2.00E-02 1.37E-05 7.12E-07
Benzo(b)fluoranthene 7.70E-02 3.77E-07 1.96E-08 NV NV NV NV
Benzo(k)fluoranthene 2.60E-02 1.27E-07 6.61E-09 NV NV NV NV
Benzo(a)pyrene 4.50E-02 2.20E-07 1.14E-08 NV NV NV NV
Indeno(1,2,3-cd)pyrene 4.40E-02 2.16E-07 1.12E-08 NV NV NV NV
Benzo(g h.iperylene 4.90E-02 2.40E-07 1.25E-08 NV NV NV NV
TOTAL HAZARD INDEX® At URERE RlYT 3E-D6: |
PARAMETER SYMBOL UNITS CONSTRUCTION | INDUSTRIAL
WORKER WORKER

ingestion rate IR mg/day 480 50
Conversion factor CF kg/mg 1E-06 1E-06
Fraction ingested from
contaminated source Fi unitless 1 1
Exposure frequency . EF days/year™* 5 130
Exposure duration ED years"* 13 25
Body weight BW kg 70 70
Averaging time AT days 91 9125
NOTES AND ABBREVIATIONS:

* - Soil consists of surface and subsurface soil.

** - Units for construction worker are days/week for EF and weeks for ED.

NV - No Value
EQUATIONS:

Intake = (CS x IR x CF x FI x EF x ED) / (BW x AT)

Hazard Quotient = (Intake) / (Toxicity Value)

J=-11
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TABLE J-8

PLATTSBURGH AIR FORCE BASE SS5-029
INHALATION OF CARCINOGENIC CHEMICALS FROM FUGITIVE DUST" - CANCER RISK

INDUSTRIAL SCENARIO
RESPIRABLE INTAKE SLOPE FACTOR CANCER RISK
CHEMICAL CONCENTRATION (mg/kg-day) (mg/kg-day)*-1 (unitless)
(CA) CONSTRUCTION INHALATION CONSTRUCTION
(mg/m*) WORKER WORKER
Methylene Chioride 4.26E-10 3.72E-13 1.65E-03 6.13E-16
Trichioroethene 4.26E-10 3.72E-13 NV NV
Benzo(a)anthracene 1.02E-08 8.92E-12 NV NV
Chrysene 1.07E-08 9.29E-12 NV NV
bis(2-Ethylhexyl)phthalate 1.19E-08 1.04E-11 1.40E-02 1.46E-13
Benzo(b)fluoranthene 1.64E-08 1.43E-11 NV NV
Benzo(k)fluoranthene 5.54E-09 4.83E-12 NV NV
Benzo(a)pyrene 9.59E-09 8.36E-12 NV NV
Indeno(1,2,3-cd)pyrene 9.37E-09 8.17E-12 NV NV
l‘SS EETYEy B 4E13. l

PARAMETER SYMBOL UNITS CONSTRUCTION
WORKER

Inhalation rate IR m/hr 3
Exposure time - ET hours/day 8
Exposure frequency EF days/week 5
Exposure duration ED weeks 13
Body weight BW kg 70
Averaging time AT days 25550
NOTES AND ABBREVIATIONS:

* - Soil consists of surface and subsurface soil.

NV - No Value
EQUATIONS:

Intake = (CA x IR x ET x EF x ED) / (BW x AT)

Cancer Risk = (Intake) x (Slope Factor)

J-12
J:A3528

NOPRO\SS-020\HRA-1\C_SB.WB1/sk
111196 07:27



TABLE J-9

PLATTSBURGH AIR FORCE BASE $S-029
INHALATION OF CHEMICALS FROM FUGITIVE DUST" - HAZARD INDEX

Page 10f 1

INDUSTRIAL SCENARIO
RESPIRABLE INTAKE TOXICITY VALUE HAZARD QUOTIENT
CHEMICAL CONCENTRATION (mg/kg-day) INHALATION RfD (unitless)
(CA) CONSTRUCTION (mg/kg-day) CONSTRUCTION
(mg/m?) WORKER SUBCHRONIC WORKER
Methylene Chioride 4.26E-10 1.04E-10 8.57E-01 1.22E-10
Acetone 1.28E-09 3.13€-10 NV NV
Trichloroethene 4.26E-10 1.04E-10 NV NV
Toluene 1.49E-09 3.65E-10 2.86E-01 1.28E-09
Diethyiphthalate 4.69E-07 1.1SE-07 NV NV
Di-n-butylphthalate 8.09E-09 1.98E-09 NV NV
Fluoranthene 1.77E-08 4.33E-09 NV NV
Pyrene 1.43E-08 3.49E-09 NV NV
Benzo(a)anthracene 1.02E-08 2.50E-09 NV NV
Chrysene 1.07E-08 2.61E-09 NV NV
bis(2-Ethylhexyl)phthalate 1.19E-08 2.92E-09 5.71E-02 5.12E-08
Benzo(b)fluoranthene 1.64E-08 4.02E-09 NV NV
Benzo(k)fluoranthene 5.54E-09 1.36E-09 NV NV
Benzo(a)pyrene 9.59E-09 2.35E-09 NV NV
Indeno(1,2,3-cd)pyrene 9.37E-09 2.30E-09 NV NV
Benzo(g,h,i)perylene 1.04E-08 2.56E-09 NV NV
[
PARAMETER SYMBOL UNITS CONSTRUCTION
WORKER

Inhalation rate IR mhr 3
Exposure time ET hours/day 8
Exposure frequency EF days/week 5
Exposure duration ED weeks 13
Body weight BW kg 70
Averaging time AT days 91
NOTES AND ABBREVIATIONS:

* - Soil consists of surface and subsurface soil.

NV - No Value
EQUATIONS:

Intake = (CA x IR = ET x EF x ED) / (BW x AT)

Hazard Quotient = (intake) / (Toxicity Value)

J-13
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1111/86 07:28



L
TABLE J-10
PLATTSBURGH AIR FORCE BASE S$S-029
INGESTION OF CARCINOGENIC CHEMICALS IN GROUNDWATER - CANCER RISK w
INDUSTRIAL SCENARIO
v
EXPOSURE INTAKE SLOPE CANCER RISK
CHEMICAL CONCENTRATION | (mg/kg-day) FACTOR (unitiess) -
IN GROUNDWATER| INDUSTRIAL (mg/kg-day)*-1 INDUSTRIAL
(CW) (mgh) WORKER ORAL WORKER
Arsenic 5.30E-03 1.85E-05 1.50E+00 2.78E-05 -
Chromium (VI) 3.51E-02 1.23E-04 NV NV
OTAL‘CANCER RISK:: DR |- -
-
PARAMETER SYMBOL UNITS INDUSTRIAL
WORKER
Ingestion Rate IR liters/day 1 -
Exposure Frequency EF days/year 250
Exposure Duration ED years 25 -
Body Weight BW kg 70 . -
Averaging Time AT days 25550
ABBREVIATIONS: : -
NV - No Value
EQUATIONS:
intake = (CW = IR x EF x ED) / (BW x AT) -
Cancer Risk = (intake) x (Slope Factor)
-
-
-
@
-
v
-
J-14 J135291\QPROVSS-020\HRA-1\C_GW. WB1/sk

1111196 07:30 (1 ot 1)
3
-



TABLE J-11

PLATTSBURGH AIR FORCE BASE $S-029
INGESTION OF CHEMICALS IN GROUNDWATER - HAZARD INDEX
INDUSTRIAL SCENARIO

EXPOSURE INTAKE TOXICITY VALUE HAZARD QUOTIENT
CHEMICAL CONCENTRATION (mg/kg-day) ORAL RfD (unitiess)
IN GROUNDWATER INDUSTRIAL (mg/kg-day) INDUSTRIAL
(CW) (mghn) WORKER CHRONIC WORKER
Arsenic 5.30E-03 5.19E-05 3.00E-04 1.73E-01
Chromium (i) 2.10E-01 2.06E-03 1.00E+00 2.06E-03
Chromium (V) 3.51E-02 3.43E-04 5.00E-03 6.86E-02
Selenium 1.01E-02 9.88E-05 5.00E-03 1.88E-02
TOTALUHAZARDINDEX: -~ 9[- 3E01
PARAMETER SYMBOL UNITS INDUSTRIAL
WORKER
Ingestion Rate IR liters/day 1
Exposure Frequency EF days/year 250
Exposure Duration _ ED years 25
Body Weight BW kg 70
Averaging Time AT days 9125
ABBREVIATIONS:
NV - No Value
EQUATIONS:
intake = (CW x IR x EF x ED) / (BW x AT)
Hazard Quotient = (Intake) / (Toxicity Value)
J-15
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APPENDIX K
FUGITIVE DUST MODEL
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PLATTSBURGH AIR FORCE BASE
FUGITIVE DUST MODEL - FUTURE CONSTRUCTION SCENARIO
JET ENGINE TEST CELL S§S-029

SUMMARY

The USEPA documents Rapid Assessment of Exposure to Particulate Emission from Surface
Contamination Sites (EPA/600/8-85/002 Feb 1985) and AP-42 Section 13, July 1994, are used to estimate
the rate of fugitive dust emission from Plattsburgh AFB §S-029. The New York State Air Guide-1 Draft
(NYSDEC 1991) is used to estimate the Maximum Actual Annual Impact Concentration for an onsite
receptor during future construction activities.

The Maximum Actual Annual Concentration (C,) for an onsite receptor at SS-029 is estimated
to be:

C, = (59x 102 o + 15.4 x 10? o) mg/m’

“a" is the dimensionless concentration of the chemical in the surface soil at the site. "a," is
the dimensionless concentration of the chemicals in the subsurface soils at the site. "o ,"
"o, and "C," are all contaminant-specific.

J:\3529)\Wp\SS029. APPACp(cp2)(dr)
7/13/95:11:36 K-1



1. Purpose

The purpose of this calculation is to estimate the ambient air concentration of contaminants from
particulate emissions on the $S-029 site during future construction activities.

2. Methodolo

The emission rate of fugitive dust is estimated using the methodologies described in two USEPA
documents, Rapid Assessment of Exposure to Particulate Emissions from Surface Contamination Sites
(EPA/600/8-85/002 February 1985) and AP-42 Sections 13.2.1, 13.2.2, and 13.2.3 (July 1994). The
ambient air concentration model in these documents (hereafter referred to as the "manual”) is applicable
only to sites measuring 300 ft. x 300 ft. or smaller and to receptors located at some distance from the
source. The methodology described in the New York State Air Guide-1 Draft is used to calculate the
ambient air concentration for site SS-029 using the emission rate determined by the method in the manual.

3. Summary of Assumptions

a) The site was approximated as a square region.
b) Large non-erodible particles were not present so u., did not need to be corrected.
c) The area where the construction will take place is paved and on two sides there are two

buildings. The roughness height is z, = 1.5 cm.

d) Total area of the site (23,100 ft?) is assumed for future construction. After the pavement
and existing jet/engine test cells are removed, the entire construction site will be without
any vegetation (Figure 1, page 10 of this calculation). Thus, V = 0.

e Earth-moving activities were assumed to be batch drop operations. Corresponding
assumptions were:

i) Backhoe loads are dropped from a height of 10 ft above ground surface
i) The capacity of the backhoe bucket is 1.5 cubic yards
iii) The backhoe operates at 30 sec/load
iv) Each load weighs 1.5 tons/cubic yards
v) One backhoe is used on the site
f Construction vehicles were assumed to travel 10 km/hr, weigh 10 tons (9 Mg) and have
5 wheels on average. Approximately 4 round trips/day were assumed for 2 vehicles

making a 0.25 km round trip on site.

g) Surface soil and subsurface soils had different contaminant concentrations
(g = o).

1:35291\wp\SS5029. APPAcp(cp2)(dr)
7111/95-14:54 K'z



h)

No other sources contributed to the SS-029 site contamination.

Calculation - Construction Activities

a)

b)

)

Likelihood of Wind Erosion

Visual inspection of the present site indicates that the existing site is covered with
pavement, the jet/engine test cell, and grass therefore, wind erosion of soils does not
occur. However, this calculation models emissions from future construction activities
which would involve the excavation and removal of soil, producing exposed areas

indicated in Figure 1, page 10.
Type of Emission Model

From the grain size analysis of subsoil (pages 11-13 of this calculation),
Mode = 0.22 mm

i) From Figure 34, the threshold friction velocity is
u., = 34 cm/sec (see page 16 of this calculation)

ii) “It is assumed that large non-erodible particles are not present at the site, thus u.,
does not need to be corrected.

iii) Because > 34 cm/sec < 75 cmv/s, the "unlimited reservoir model” will be
utilized. (The cut off friction velocity of 75 cm/sec corresponds to an ambient
wind speed of about 10 m/sec (22 mph), measured at a height of about 7 m from
the surface).

Wind Erosion from Surfaces with Unlimited Erosion

i) Find E,, (annuai average emission rate) using Equation 4-4 in the manual (page
24 of this calculation):

3
E,, = 0036 (1 - V) ([T“]] F(x)

H

where
E, = annual average emission rate (g/m’ hr)
\Y% = fraction of vegetated surface
[u] = mean annual wind speed (from Table 4-1, pages 18-19)
X = 0.886 u/[u]

F(x) = function of x (plotted in Fig. 4-3, page 20 of this calculation)

] Rearrange Eqn 4-3 to find u, (Equation 4-3 in the manual. page 23)

J\35291\wp\S5029. APP\Cplep2)(dn)
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w0+ (5z] »(g

u(z) = wind speed at height "z" (m/s)

where

U, = friction velocity (m/s)

z = height above surface

z, = roughness height (cm)

L u., = 34 cmv/sec = 0.34 m/sec

L z = 7 m = 700 cm (typical weather station sensor height)

. = 1.5 cm from Figure 3-6 (assume roughness in between

grassland and plowed field - see page 17 of this calculation)

uz =7 m) = (0'334”'/3] In [710.2 ;’:] =522 mfs

o [u] = 3.9 m/sec (from Table 4-1 for Burlington, VT, péges 18-19 of this
calculation)

o To find F(x)

¥, (0.886 x 5.22 mjs)
= 0.886 — = = 11
x = 0.886 o 39 mis 9

F(x = 1.19) = 1.35 (from Figure 4.3, page 20 of this calculation)
o V = 0. During future construction approximately 23,100 ft* area will

be excavated at one time. (see Figure 1, page 10 of this calculation).
Entire area will be the work area.

3
3.9 mjs -
E, =003 (1 -0) [ﬁg] (1.35) = 0.02 g/m2hr = 2.0 x 1072 g/m>hr

if) Total mass emission rate for wind erosion can be calculated from Equation 2-1
in the manual (page 22 of this calculation):

R, = oy E, A

J:135291\wp\SS029. APP\cp(cp2Mdr)
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where

R,

= emission rate of contaminant (g/hr)

= mass fraction of surface soil contaminants (unitless)
= source area extent (m?)

= annual average emission rate (g/m’ hr)

a,, = contaminant specific
E, = 2.0x 102 g/m* hr
A = 23,100 ft* (1 m/3.2808 ft)’ = 2,146 m’

g (2.0 x 1072 g/m? hr) (2,146 m?)
43.0 a,, g/hr

d) Emissions Due to Traffic

The emissions from the bare soil produced during future construction will be accounted
for in the construction assessment of emissions modeled in Section e.

e) Emissions Due to Construction Activities

i) The earth-moving operations on site are assumed to be batch drop operations.
“According to AP-42 Section 13.2.3, heavy construction operation Table 13.2.3
suggests to use formulae given in Section 13.2.2 Aggregate Handling and Storage

Pile to calculate the predictive emission factor (pages 28-31 of this caiculation).

where

Zcxm

J:A35291\wp\SS5029. APPAcp(cp2)(dr)
7/11/95 14:54

13
G
E = k (0.0032) 131 _ (bjtom)

14

M
2

emission factor (ib/ton)

particle size muitiplier (dimensionless)
mean wind speed (mph)

material moisture content (%)

Mode = 0.22 mm = 220 um (page 11 of this calculation)
k=074

U = mean wind speed = 8.72 mph (from Table 4-1 for Burlington VT.
pages 18-19 of this calculation)

M = material moisture content = 14.65% (page 11 of this calculation)

K-5



13

8.72
E = 0.74 (00032) 1> (tbjton) = 3.0 x 10 Ibjton
14.65
2
] Assuming a cycle of 30 sec/load in one hour the backhoe can process

(3,600 sec/hr)/(30 sec/load) = 120 load/hr
] Assuming 1.5 tons/yd’, the mass of soil moved in one hour is
(120 load/hr) (1.5 yd*/load) (1.5 tons/yd®) = 270 tons/hr

L Given the construction area to be 23,100 ft? (see page 10), the emission
rate is:

E..,, = 3.0x 10* Ib/ton (270 ton/hr)/23,100 ft*
= 3.5 x 10® Ib/ft> hr

L Assuming 1 backhoe will be used on the construction area

Eow 1 x (3.5 x 10° Ib/ft* hr) (3.2808 ft/m)* (1 g/0.0022 Ib)

1.71 x 10? g/m? hr

i) Total mass emission rate for earth-moving operations can be calculated from
Equation 2-1 in the manual:

Remo=auhE=noA

where
a,, = mass fraction of subsurface contaminants (unitless)
A = area of region (m?)
E., = emission factor (g/m? hr)

L ag, = contaminant-specific
. A = 23100 ft?
° Eeme = 1.71 x 107 g/m? hr

Rae = ag (1.71 x 10%) 23,100 fi* (1 m/3.2808 fi)* = 36.70 a,, g/hr

1:135291\wp:$5029. APPAcp(cp2)dr)
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(number

Construction Actjvities Emissions Due to Traffic
i) Emissions from the unpaved parking area will be calculated using Equation 1,
AP-42 Chapter 13.2.1-1, for unpaved roads (pages 25-27 of this calculation).
The following empirical expression is used to estimate the quantity of size
specific particulate emissions from an unpaved road.
s|[w]” [w]® [365-0] ke
s w -p
=k D= |=||l— = el 4 . -
Eyp = k(D) 12] 48] [2.7] [4] 365 ] VKT
where
E, = emission factor (kg/VKT)
k = particle size multiplier (dimensionless)
s = silt content of road surface material (%)
S = mean vehicle speed (km/hr)
\'Y = mean vehicle weight (Mg)
w = mean number of wheels
p = pumber of days with at least 0.254 mm of precipitation per year
of wet days per year)
] Mode = 0.22 mm = 220 um (page 11 of this calculation)
k = particle size multiplier = 1
] s = silt content of surface material = 7.75% (see page 11 of this
calculation)
] S = mean vehicle speed for the construction area = 10 kmn/hr (= 6 mph)
Table 4-2 of the manual and page 13.2.1-2 of AP42
o W = mean vehicle weight for construction and security vehicles = 9 Mg
] w = mean number of wheels = 5 (page 2 of this calculation)
] p = number of days with at least 0.254 mm of precipitation (from
Figure 4-4, page 21 of this calculation)
Plattsburgh AFB, p = 140 days
7.75] [10]] 9 1% [5]* [365-140] kg
===l 5| [==—|<=% = 0366 T
2Rl B 5 - e

E,=1 (1.7)[

J:\35291\wp\S5029. APPicplcp2)dr)
711/95:14:54

K-7



ii) Total mass emission rate for vehicular traffic

R“n': = gyt E]o A [Eqn 2'1 of the Ma.nual]

where
Ram = emission rate of contaminant (g/hr)
[ = mass fraction of surface contaminants (unitless)
E, = emission factor (kg/VKT)
A = source extent = ¥VKT/yr
. o, = contaminant-specific
° Assuming an average of 2 vehicles make 4 round trips per day,
approximately 0.25 km/trip:
A = (365 days/yr) (4 trips/day) (0.25 km/trip) (2 vehicles)
= 730 VKT/yr
° E,o= 0.366 kg/VKT
"Rur = amy (0.366 kg/VKT) (730 VKT/yr)
= . (267 kg/yr)
= a.y (267 kg/yr) (1000g/kg) (1 yr/365 days) (1 day/24 hours)
= 30.48 o, g/hr
g) Maximum Actual Annual Impact (C,)

1) To determine the area source emission rate, the alternate area source method
from NYS Air Guide-1 was used because it addresses area up to 3,300 ft. x 3.300
ft. The present site is approximately 152 ft. x 152 ft. The entire area will be
subjected to fugitive dust. Using the following equation from page B-11 of NYS
Air Guide-1 (pages 32-33 of this calculation):

Q,
QA ;‘

where

Q. = area source emission rate (Ib/hr-ft*)

Q. = emission rate (Ib/hr)

A = area (ft))

° A = 23,100 ft* (page 10 of this calculation)
g Qn Rw + R emo + an:

43.0 ay, g/hr + 36.70 o, g/hr + 30.48 ., g/hr
(30.48 ag; + 79.70 o, ) g/hr
(30.48 a; + 79.70 ) g/hr x (0.0022 1b/g)

1..35291\wp'SS029. APPcpicp)tdr)
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= (0.067 apy + 0.175 ag) Ib/hr

~ (0.067 &, + 0175 a ) lb/hr

=29x10%a,_, + 7.58 x 10 a_, ) Wjhr f*
4 23,100 fi? =7 =)

ii) To determine the Maximum Actual Annual Impact (C,), the following equation
from page B-11 of the NYS Air Guide-1 was used (page 33 of this calculation):

C, wg/m’) = KQ, C,

where
K = 15 for 330 < S < 3,300
= 30 for § > 3,300
S = length of a side of the area source (ft)
C. = conversion factor from Ib/hr ft* 1o ug/m?’
Q. = area source emission rate
° S =152ft,soK = 15
(] C, = 1.355x10¢
° Q. = 29 x10® o, + 7.58 x 10* «,,) Ib/hr ft?
C. 15x(2.9x 10® o + 7.58 x 10¢ «,,) x (1.355 x 10°

(59 o, + 154 o) pg/m’®
(0.059 oy, + 0.154 o) mg/m’

(5.9x10% aq + 154 x 102 o) mg/m’

J\35291 \wpASS029. APPepiep2)dr)
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Calculation of Soil Mode

Future Activity - site will be developed for industrial use

a)  WB-MW-29-001 2 -4
Soil Mode = 9'15’;—0'07 = .115 mm
b)  WB-MW-29-00] 6 -8
Soil Mode = 9“*2& = 0.325 mm
C) MOdC = M = 0.22 mm

2

Moisture Content

y - 05% . 21.8%) _ 14 65%

Silt Content

_ (13% + 2.5%)
2

=7.75%

J:\35291\wp\SS029. APPAcp(cp2 Mdr)
7411795 14:54
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® Location: WB-MW-29-8B1 - 2’- 4°

Date: DECEMBER S, 1994

GRAIN SIZE DISTRIBUTION TEST REPORT
HUNTINGDON ENGINEERING & ENVIRONMENTAL

GRAIN SIZE DISTRIBUTION TEST REPORT
£ £:i3fv9e . 2 g 23 B
180 o m o= =8 SR g S22
. B B . - . o | . N ]
| TN -1
s AREE :
i 11 i
80 RN ?
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o .le : - f ; :
7. : - ] ? 1113 N-f!r'-WLJ.m-
200 190 10.0 1.8 e.1 B.081 e.e81
GRAIN SIZE - mm
Test|% +3° % GRAVEL % SAND % SILT % CLAY |
o/ 12 | 2.0 .2 85.2 13.8 1.6
| |
LL PI Dgs Dep Dsg@ D3p Dis Dip Ce Cu
* g.22 g.14 g.12 2.8952 |8.8750P |0.B550 1.12 2.5
MATERIAL DESCRIPTION “uscs AASHTO-
® TAN SAND, Little Silt, trace clay & gravel
E;oject No.: GB©B.218 Remarks:
Project: PLATTSBURGH AIR FORCE BASE CLIENT: URS CONSULTANTS

WATER CONTENT: ?7.5%

LAB NO. 21e68.8212

Figure No. 1
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GRAIN SIZE DISTRIBUTION TEST REPORT

: .
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MATERIAL DESCRIPTION Uuscs AASHTO
® TAN SAND, trace fines
Project No.: G@@B.@18 Remarks:
Pro ject: PLATTSBURGH ARIR FORCE BASE CLIENT: URS CONSULTANTS

® lLocation:

WB-MU-25-8B1 - &6’- B’

WATER CONTENT: 21.B%

Date: DECEMBER S, 1994

LAB NO. 2

GRAIN SIZE DISTRIBUTION TEST REPORT
HUNTINGDON ENGINEERING & ENVIRONMENTAL

Figure Neo.

168.013

1
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High Rise Buildings e——e
(30+ Floors) —800—

q Urbon Arec
200 —

100

Suburban __80.0—
Medium Buildings ——e | 40,0

(institutional )
| 40.0— t Woodlond Forest

J \

r—zo.o—ﬂ

10.0
8 , 0

Suburben L 6. 0—
- Residentiol Dwellings —e

Wheot Field —>|—4.0—

ROUGHNESS HEIGHT, Zo (cm)
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—2.0—
S Om

2 UM |
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0.4 —

—0.2—
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Notura! Snow -

Figure 3-6. Roughness Heights for Various Surfaces (Cowherd and
Guenther, 1976)
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TABLE 4-1. FASTEST MILE® [u’] AND MEAN WIND SPEEDb [u]
FOR SELECTED UNITED STATES STATIONS

+ +
[u']  [u] (U]l [u]
Station State (m/s) (m/s) Station State (m/s) (m/s)
Birmingham AL 20.8 3.3 Detroit _ MI 21.8 4.6
Montgomery AL 20.2 3.0 Grand Rapids M1 21.6 4.5
Tucson AZ 23.0 3.7 Lansing MI 23.7 4.6
Yuma AZ 21.8 3.5 Sault St. Marie MI 21.6 4.3
Fort Smith AR 20.8 3.4 Duluth MN 22.8 5.1
Little Rock AR 20.9 3.6 Minneapolis MN 22.0 4.7
Fresno CA 15.4 2.8 Jackson MS 20.5 3.4
Red Bluff CA 23.3 3.9 Columbia MO 22.4 4.4
Sacramento CA 20.6 3.7 Kansas City MO 22.6 4.6
San Diego CA 15.4 3.0 St. Louis MO 21.2 4.2
Denver co 22.0 4.1 Springfield MO 22.4 5.0
Grand Junction CO 23.6 3.6 Billings MT 26.6 5.1
Pueblo co 28.1 3.9 Great Falls MT 26.4 5.9
Hartford cT 20.2 4.0 Havre MT 25.9 4.5
Washington DC 21.6 3.4 Helena MT 24.7 3.5
Jacksonville - FL 21.7 3.8 Missoula MT 21.6 2.7
Tampa FL 22.2 3.9 North Platte NE 27.7 4.6
Atlanta GA 21.2 4.1 Omaha NE - 24.8 4.8
Macon GA 20.1 3.5 Valentine NE 27.1 4.8
Savannah GA 21.3 3.6 Ely NV 23.6 4.7
Boise I0 21.4 4.0 Las Vegas NV 24.4 4.0
Pocatello 10 23.8 4.6. Reno NV 25.2 2.9
Chicago IL 21.0 4.6 Winnemucca NV 22.4 3.5
Moline IL 24.5 4.4 Concord NH 19.2 3.0
Peoria IL 23.2 4.6 Albuquerque NM 25.6 4.0
Springfield IL 24.2 5.1 Roswell NM 26.0 4.1
Evansville IN 20.9 3.7 Albany NY 21.4 4.0
Fort Wayne IN 23.7 4.6 Binghampton NY 22.0 4.6
Indianapolis IN 24.8 4.3 Buffalo NY 24.1 5.5
Burlington IA 25.0 4.6 New York NY 22.5 5.5
Des Moines IA 25.8 5.0 Rochester NY 23.9 4.3
Sioux City IA 25.9 4.9 Syracuse NY 22.5 4.4
Concordia KS 25.7 5.4 Cape Hatteros NC 25.9 5.1
Dodge City KS 27.1 6.3 Charlotte NC 20.0 3.4
Topeka - K§ 24.4 4.6 Greensboro NC 18.9 3.4
Wichita KS 26.0 5.6 Wilmington NC 22.3 4.0
Louisville KY 22.0 3.8 Bismarck ND 26.1 4.7
Shreveport LA 19.9 3.9 Fargo ND 26.6 5.7
Portland ME 21.7 3.9 Cleveland OH 23.6 4.8
Baltimore MD 25.0 4.2 Columbus OH 22.1 3.9
Boston MA 25.2 5.6 Dayton OH 24.0 4.6
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TABLE 4-1 (concluded)

e
-+
('] [u] (W] [v)
o Station State (m/s) (m/s) Station State (m/s) (m/s)
Toledo OH 22.7 4.2 Dallas X 21.9 4.9
Oklahoma City 0K 24.1 8.7 E1 Paso TX 24.8 4.2
- Tulsa 0K 21.4 4.7 Port Arthur X 23.7 4.5
Portiand OR 23.5 3.5 San Antonio TX 21.0 4.2
Harrisburg PA 20.4 3.4 Salt Lake City UT 22.6 3.9
- Philadelphia PA 22.1 4.3 [ Burlington 'af 2004 3.9
pittsburgh PA 21.6 4.2 Lynchburg VA 18.3 3.5
Scranton PA 19.9 3.8 Norfolk VA 21.8 4.7
Huron sD 27.4 5.3 Richmond VA 18.9 3.4
- Rapid City SD 27.3 5.0 Quillayute WA 16.3 3.0
Chattanooga TN 21.4 2.8 Seattle WA 18.7 4.1
Knoxville TN 21.8 3.3 Spokane WA 21.4 3.9
- Memphis N 20.3 4.1 Green Bay L) 25.3 4.6
Nashville TN 20.9 3.6 Madison Wl 24.9 4.4
Abilene TX 24.4 S.4 Milwaukee Wl 24.0 5.3
Amarillo TX 27.3 6.1 Cheyenne LAd 27.0 5.9
- Austin TX 20.2 4.2 Lander LAd 27.4 3.1
Brownsville TX 19.5 5.3 Sheridan wY 27.5 3.6
Corpus Christi  TX 24.4 5.4 Elkins wv 22.8 2.8
- .

2 Data taken from Extreme Wind Speeds at 129 Stations in the Contiguous ..

United States. Simiu, E., Filliben, J. J., and M. J. Changery.
- NBS Building Science Series 118. U.S. Department of Commerce,
b National Bureau of Standards, 1979.

Data taken from Local Climatological Data - Annual Summaries for 1977.

U.S. Department of Commerce, National Oceanic and Atmospheric Ad-
ministration/Environmental Data Service/National Climatic Data
Center.
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Function F(x) Needed in Equation (4-4)

F(x) Tends to 1.91

{5 M s x tends to zero.
=135 [ \
N
1 N\q
\
\
x = 0.886 ug/[u] \\
0.5
See Appendix B for
larger values of x.
o
o] 05 1 1.5
x=1{-19

Figure 4-3. Graph of Function F(X) Needed to
Estimate Unlimited Erosion
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Step 1 - Estimation of Emissions

The technical approach for estimating respirable (PM;,) emissions from
surface contamination sites is consistent with the technique used in air
poliution assessments. It is based on the following equation:

Rio = a Eyjo A ’ (2-1)

where Rijo = emission rate of contaminant as PM;o, (mass/time)

fraction of contaminant in PM,, emissions (mass/mass)

= PMyo emission factor (mass/source extent)

m
-
o

|

>
"

source extent (source-dependent units)

The emission factor is simply the ratio of uncontrolled emissions per
unit of source extent. For wind erosion, the source extent is the area of
erodible surface. In the case of emissions generated by mechanical dis-
turbance, source extent is also the area (or volume) of the material from
which the emissions emanate. Normally, the “uncontrolled" emission factor
incorporates the effects of natural mitigation (e.g., rainfall). If anthro-
pogenic control measures (e.g., treating the surface with a chemical binder
which forms an artificial crust) are applied to the source, the uncontrolled
emission factor must be reduced to reflect the resulting fractional control.

The first step in the estimation of atmospheric particulate emissions
from a surface contamination site is to decide whether potential emissions
are limited to those generated by wind erosion. If traffic over the site
occurs, it is likely that the traffic emissions (or emissions from other
forms of mechanical disturbance) substantially exceed emissions from wind
erosion. This is because, for most parts of the country, vehicle traffic
is an intensive entrainment mechanism in comparison with wind erosion.

For estimation of emissions from traffic on unpaved surfaces, a pre-
dictive emission factor equation is recommended in Section 4. This equation,
developed from regression analysis of field test data, explains much of
the observed variance in road dust emission factor values on the basis of
variances in specific road surface and traffic parameters. Thus it provides
more reliable estimates of source emissions on a site specific basis than
does a single-valued average emission factor. The appropriate measure of
source extent for this emission factor is obtained by converting traffic
counts and road segment lengths into the total vehicle-distance traveled;
in effect this represents the cumulative road surface area from which the
emissions are released.

For estimating emissions from wind erosion, either of two emission

factor equations are recommended in Section 4 depending on the erodibility
of the surface material. In both cases, the appropriate measure of source

K-22



observed (or probable) fastest mile of wind for the period
between disturbances (m/s)

c
n

P(u*) erosion potential, i.e., quantity of erodible particIes _
present on the surface prior to the onset of wind erosion

(g/m2)

V = fraction of contaminated surface area coyered by continuous
vegetative cover (equals O for bare soil)

PE = Thornthwaite's Precipitation Evaporation  Index used as a
measure of average soil moisture content

Although Equation 4-1 is based primarily on field tests of nongoi] sur-
faces (e.g., coal with a top size of 3 cm and a silt content exceeding 4X),
subsoil and other crustal materials showed similar behavior. The erosion
potential (in g/m?) depends on the fastest mile (in m/s) as follows:

P(u) = 6.7 (" - u), w2y, | (4-2)

+
0 , u < ut

where Uy is the erosion threshold wind speed (in m/s), measured at a typical
weather “station sensor height of 7 a.

The threshold friction velocity determined from the site survey is con-
verted to the equivalent wind speed at a height of 7 m using Figure 4-1.
This figure assumes a logarithmic velocity profile near the earth's surface:

u(z) . 1 (4-3)
™ 0.2 1n (z/20)
where: u = wind speed at height z (m/s)
Z = height above surface (cm)
ux = friction velocity (m/sec)
z, = roughness height (cm)

Mean annual fastest mile (u*) values are presented in Table 4-1. The

value for the_weather station closest to the surface contamination site
should be used.

Emissions generated by wind erosion of “limited reservoir" surfaces
are also dependent on the frequency of disturbance (f) of the erodible sur-
face, because each time that a surface is disturbed, its erosion potential
1s restored. A disturbance is defined as an action which results in the
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exposure of fresh surface material. This would occur whenever aggregate
material is either added to or removed from the old surface. A disturbance
of an exposed area may also result from the turning of surface material to
a depth exceeding the size of the largest pieces of material present.

Although vehicular traffic alters the surface by pulverizing surface
material, several vehicle passes may be required to restore the full ero-
sion potential, except for surfaces that crust before substantial wind ero-
sion occurs. In that case, breaking of the crust over the area of the tire/
surface contact once again exposes the erodible material beneath.

Thornthwaites' P-E (PE) Index is a useful indicator of average surface
soil moisture conditions. In the present context, the P-E Index is applied
as a correction parameter for wind generated emissions in the limited reser-
voir case. Figure 4-2 provides a basis for selecting an appropriate P-£
value. '

The worst-case emission rate is calculated by assuming that a disturb-
ance occurs just prior to the annual fastest mile event, both within the
28-h perifd of interest. For this calculation, use Equation (4-1) with
f =30 mo-*.

4.1.2 Wind Erosion from Surfaces with Unlimited Erosion Potential

For estimating respirable particulate emissions from wind erosion of
surfaces with an "unlimited reservoir” of erodible particles, a predictive
emission factor equation developed from Gillette's (1981) field measurements
of highly erodible soils is recommended. In relating the annual average
rate of respirable particulate emissions (per unit area) to field and clima-
tic factors, the equation takes the following form:

3
£10 = 0.036 (1-V) (ﬁﬂ) F(x) (4-4)
t
where: 10 = PM;o emission factor, i.e., annual average PM,, emission
rate per unit area of contaminated surface (g/m?-hr)
V = fraction of contaminated surface vegetative cover
(equals 0 for bare soil)
[u] = mean annual wind speed (m/s), taken from Table 4-1
x = 0.886 ut/[u] = dimensionless ratio
F(x)™= function plotted in Figure 4-3

uy threshold value of wind speed at 7 m (m/s)

This.fo1lows from the empirical relationship that the vertical flux of
particles smaller than 10 um diameter is proportional to the cube of wind
speed. Because highly erodible soils do not readily retain moisture, no
moisture-related parameter is included in the equation.

K-24



Here is th® information you reguested.
Daty: Mo Mas 20, 1990 11:58 AM

This Is the information you requested from

N If you need assistance, phone info CHIEF at (919) 541-5285
ndex (Document #001) updated on February 22, 1995

K-25



13.2.1 UNPAVED ROADS
132.1.1 Genenal

mpmnmmmmmwmmamuwammmu
aress of the United States. When a vehicle traveis an impaved raad, the force of the wheeis an the
road surfsce causes pulverization of surface material. Particles are lifted and dropped from the
mnmm.mmemdmswwmﬁmhmm-mm
surface. The turbulem wake behind the vehicie cominues to act on the road surface afier the vehicle
bas passed.

13.2.1.2 Emissions Calculation And Correction Perameters

The quantity of dust emissions from a given segment of unpaved road varies linearly with the
volume of traffic. Field investigations aiso have shown that emissions depend on correction
parameters (sverage vebicie speed, average vebicle weight, average sumber of wheels per vebicle,
ruad surface texiure and rosd surface owisturs) that charscterive the condition of a particuler road and
the associsted vehicle traffic. 1

Dust emissions from anpaved roads have been found to vary in direct proportion to the
fraction of silt (particies amalier than 75 micromsters in dismeter) iz the road surface muerials.! The
silt fraction is determined by measuring the proportion of Jooss dry surface dust that passes a
200-mesh screen, using the ASTM-C-136 method. Table 13.2.1-1 summarizes measured silt vaiues
for industrial and rurs uapsved suads. '

Since the ailt content of & rurad dist sond will vasy with location, it should be measured for
use in projecting emissions. As 3 conservative approximation, the silt content of the parent soil in the
area can be used. Tests, however, show that road siit content 1s normally lower than n the
surrounding pareat soil. because the fines are continually removed by the vehicle traffic. ieaving a
higher percentage of coarse particies.

Unpaved roads hsve 3 hard, penerally nonporous surface that usually dries quickly after a
rainfall. The temporary reduction in emissions caused by precipitation may be accounted for by not
cons:dering emissions on “wet” days (more than 0.254 millimeters [0.0} inches) of precipitation).

The following empirical expression may be used to estimate the quantity of size specific
particulate emissions from an uapaved road, per vehicle kilometer traveled (VKT) or vehicie mile
traveied (VMT): S

. S

o (BEEF G %) e

= () G] (1 (56) o

)

154 Miscellaneous Sources 13.2.1-1
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g (dimensionless)
pmdummnnplm )
sikt coment of road surface material (%)
mean vehicle spead. km/hr (mph)
mean vehicle weight, Mg (ton)
mosn mupber of wheels o
mumber of days with at least 0.254 mm (0.01 in.) of precipiation per year
(see discuasivn below about the effect of precipitstion.)

vegAv
Rsanenw

The particle size multipher i the equation, K, varies with aerodynamic pariide »icc rauge as
follows:

Asrodynamic Particie Size Muttplier For Equation

€30t | €£0um <1Spm <10pm SSpm £25xm
1.0 0.8 0.50 0.36 020 0.095

8Stokes diamoter.

The number of wet days per ysaz, p, for the geographical ares of imerest should be
determined trom locai climatic dan. Pmuz.l-lpv.usm;nphmldsﬁbmdthcm
m:ualnumbuormdly;pemmﬁnww The equation is rmed A" for dry
conditions (p = 0) and “B* for annual or seasonal conditicns (p > 0). The lower smmg is apphied
because exzapalstion to seasonal or snmal conditions axsunes that smissions occur &t the cstimatod
rate on days withowt measurable precipitation and, capversely, are absent on dsys with measurable
precipitation. Clearly, oarural mitigation depends not only on how much preciitation falls, but also
on mher factors sffecting the evapormion rate, such as ambiemt air emperature, wind speed, and
humidity. Persons in dry, arid portions of the country may wish to base p (the number of wet days)
On u grews amodnt of precipitation thae 0.284 millimatars (0.01 inch). In addition. Reference 18
commains procedures to estimate the emission reduction achieved by the application of water to an
urpaved TOR3 surfuce,

The equatiop retains the assigned quality rating, if applied within e ranges of source
conditions that were tested in developing the equation, as follows:

Ranpes Of Source Conditions for Equation

: Mean Vehicle Weight Mean Vehicie Speed | Mean No.
Road Siit Coment — N ul Wheeis
(wt %) Mg r ton km/hr mph )

43-20 2.7 - 142 3-157 21 - 64 13 40 4.-13

Moreover. to retain the quality rating of the equation when addressing a specific unpsved roxd, b is
noecssary that reliabie correction parameser values he determined for the road in question. The field

13.2.12 EMISSION FACTORS 794
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13.2.2 AGGRRGATE HANDLING AND STORAGE PILES
13.2.2.1 Geacral

Inhcront in opcTations thst use minerals in aggregule form is the maimenance of outdoor
storage piles. Smnppﬂsmmﬂlymm.puﬁﬂlymofﬂnnadfmm
material transfer into or out of storage.

Dust emissions occur at several points in the storage cycle. such as material joading onto the
pile, disturbances by swong wind currents, and Joadout fram the pile. The movement of trucks aud
loading equipment in the storage pile area is aiso a substantial source of dust.

13.2.2.2 Emissiors And Correction Parameters

The quantity of dust emissions from aggregats BOTags OpeCations varies With the volume of
aggrogute passing through the storage cycle. LCamissions also depasd un three parameters of te
condition of a particular storage pile: age of the pile, moisture content, and proporion of aggregate
fines.

When freshly processed aggregste is loaded onto 8 storage pile, the powential for dust
emissions is & a maxisaup, Fines are sasily disaggregated and released to the stmosphere upon
exposure to air carreats, either from aggregate transfer itself or from high winds. As the aggregme
pile weathers, however, poteatial for dast emissions is greatly reduced. Moisture causes aggregation
and cementation of fines tn the surfaces of inrger particles. Any signifiesnt rainfall soaks the imtecior -
of the pile, and then the drying process is very slow.

Silt (particics ogual to or less than 75 microns in diamewer) content is dexermined by
measuring the portion of dry aggregate material that pasecs through s 200-roesh screen, using
ASTM-C-136 method.! Table 13.2.2-1 summarizes measured silt and moisture values for industrial
aggregac materials.

13.2.2.3 Predictive Emission Factor Equstions

Total dust emissions from aggregate storage piles result from several distinct source activities
within the storage eyele:

Loading of ageregate onto storege pilcs (batch or continuous drop opesation).
Equipment waffic in storage area.

Wind erosion ul pue surfaces and ground areas around plles.

Loadout of aggregate for shipmemt or for return to the process stream (batca or
continuous drop operanons).

bow-

Either adding aggregate material to & storage pile or removing it usually invoives dropping the
material onto a receiving surface. Truck dumping on the pile or loading out from the pile 1w a truck
with a froni-end loader are exampies of batch drop operations. Adding material to the pile by a
conveyor stacker is an example of o cnnrimmns drop operstion.

94 Miscellaneous Sources 13.2.2-1
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The quantity of particulaze emissions gencrated by either type of drop operation, per kg (ton)
dMW,mhﬁm,m.m&&mhMmmhw

expression:
( gAK
B=k00016) ‘22 (xgMp)
o
G-
B =k(0.0032) [_:5)“ (Ro¥acm)
2
where: E = emission factor

k = particle size multipiier (dimensionless)
U = mean wind speed, m/s (mph)
M = matcrial moisturs contemt (%)

mwemmknmmnmmmmmmm,umm:
Aerodynamic Particle Size Maultiplier (k) for Equation
<3pm <I1Spm < I0pm <K<Sgm <25m
0.74 0.43 0.38 020 011 -

The squation retains the assigned quality rating if appiled within the ranges of source
conditions that were testsd in developing the equation, as follows. Note that silt content is included.
even though silt content does not sppexr 5 & correction parameter in the equation. While it is
teasonable to expect that silt conment and emission faciors are iresrreiated, nn sigunificant correlotion
between the two was found during the derivation of the eguation, probably because most tests witk
high siit contents wers conducted under lower winds, and vice verse. It is recommended that

estimates from the equation be sedusxal une yuality raing level, if the silt content used in 3 particular
application falls outside L 1auge givew:

Kanges Ut dource Conditions For Equation

Wind Speed
- Silt Coment (%) | Moisture Coment (%) (mv/s) (mph)
0.44 - 19 0.25-4.3 0.6-6.7 1.3-15

To retain the quality rating of the equation when it is applied to a specific facility. reliable
correction parameters must be determined for specific sources of interest. ‘The field and laboratory
procedures for aggregste sampling are given in Reference 3. Ip the event that site specific values for

94 Miscellaneous Sources 13.2.2-3
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Calculate the maxipum Short-Term Impact, CST' from the area
source using the equation below:

- C 100.
Cor (ug/m3) P
vhere ¢ is the maximum Potential Annual Impact as definec
apove.

ALTERNATE AREA SOURCE METHOD

The following alternate area source
specifically for remediation projects and urban scale emissions.
I: has the flexibility to permit the calculation of the maximunm
annual concentration withip an area source. Annual impac:ts may be
estimated both within and downwind from an area socurce. However,
che method has not been modified to estimate short-term Izpac:s.
The method will perform better the <closer <the sourze
characteriscics and assumptions approximate those specified :in
Seczioen IV.G. The contribution from nearby area soucces can be
caiculated by the procedures outlined below. Only sources loca:ted
within a distance of 35S (S is the length of a side of the area
source) from the source being analyzed need be considered. The
method can calculate impacts at receptor distances from the source
boundary to a distance of 2.55 from the area source. This range
encompasses practically all cases of interest in these :=vpes ol

applicacions.

method was developec

The following procedures are valid for ground level area sources,
effectively less than 10 feet in height, with side leng:ths grea:zer

than 330 feer:

Determine. the area source emission rate (Q.) in units of

Te o0
1b/(hr-£ft) by dividing tﬁf total lnnuaf'emission rate, Q
(lb/hr), by the area, A (ft°), of the source. 2
q —Ib) _ (emission rave) Q,
A (hr-fr-) (area) A
.2 Calculate the maximum Actual Annual Impact, C_, wizhin the
area source as defined below: a
3 .
Ci(ug/m )y = K QA Cm
Vhere: K, = 15 for 330 fc < S< 3300 f:
K = 30 for S >_3300 f=
C_ = 1.355 x 10", a conversion factor from
lb/(hr-f:") to ug/m“-sec).
ceoDE-1 1991 EDIT:ICH
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JET ENGINE TEST CELL (SS-029)
SITE INVESTIGATION
TOXICOLOGICAL PROFILES

ACETONE

Acetone is a volatile ketone commonly used as a solvent for waxes, oils, resins, rubber, plastic, lacquers,
varnishes, and rubber cement. It is also used in the production of lubricating oils, pharmaceuticals, and
pesticides. Acetone is a colorless liquid with a sweetish odor. Limited information on the transport and fate
of acetone was found in the literature reviewed. However, ketones in general are probably not very persistent.
Acetone has a high vapor pressure and, therefore, would be expected to volatilize readily; however, because
of its high water solubility, volatilization is probably limited. Once in the atmosphere, it is apparently
oxidized. Acetone has a low K, and, therefore, is probably not readily adsorbed to soil. Biodegradation is
probably important in determining the fate of acetone in the environment because of its aliphatic nature.

Acetone is considered to have rather low toxicity. Acute and chronic inhalation of acetone concentrations
exceeding 500 ppm can cause eye and upper respiratory tract irritation and headaches. Nausea and other
gastrointestinal (GI) effects also have been reported. No serious chronic health hazards have been associated
with long-term, low-level exposure to it. Short-term inhalation of acetone vapors causes no detectable effects
at acetone concentrations below 500 ppm. Ten unacclimatized volunteers exposed to a single 5-minute dose
of 500 ppm reported ocular and nasal irritation, but experienced little effect at lower concentrations (Nelson
et al. 1943).

Inhalation of small quantities of acetone over long periods of time can cause irritation of the respiratory tract,
coughing, and headache. Workers exposed to 700 to 1,000 ppm of acetone for 3 hours/day over many years
complained of respiratory tract irritation, GI disturbances, dizziness, and loss of strength (Vigliani and Zurlo
1955). Workers exposed 8 hours/day to time-weighted average (TWA) acetone concentrations of about 1,000
ppm, with transient exposures to 6,500 ppm, frequently reported eye irritation. Other effects (e.g., headache,
light-headedness, and nose and throat irritation) occurred intermittently and may have been due to exposures
in excess of 1,000 ppm.

ARSENIC

Arsenic is present as an impurity in many metal ores and is produced as a by-product in the smelting of these
ores, particularly copper. It is labeled as a poison and is used in a variety of industries: agricultural,
insecticides, herbicides, pharmaceuticals, pigment production, and manufacturing of glass. This substance
has been listed as a carcinogen. The USEPA’s weight-of-evidence classification as to human carcinogenicity
is listed as Group A based on observation of increased lung cancer mortality in populations exposed primarily
through inhalation and an increased skin cancer incidence in several populations consuming drinking water with
high arsenic concentrations.

Arsenic can be ingested or inhaled through dust and fumes. Acute toxic effects generally are seen following
ingestion of the compound. Symptoms may develop within one-half to four hours following ingestion and are
characterized by constriction of the throat followed by dysphagia, epigastric pain, vomiting, and water
diarrhea. Exfoliative dermatitis and peripheral neuritis also may develop. If large amounts of arsenic are
ingested, shock may result due to severe fluid loss, and death may ensue within 24 hours. Chronic arsenic
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poisoning due to ingestion is rare. Although acute cases due to inhalation are rare, it can result in symptoms
of weight loss, nausea, eruption of the skin, loss of hair, and peripheral neuritis. Horizontal white lines
(striations) on the fingernails and toenails are commonly seen in chronic arsenic poisoning. Liver damage
from chronic poisoning is still debated.

BENZO@ANTHRACENE

Benzo(a)anthracene is a polycyclic aromatic hydrocarbon (PAH) compound. Because it is formed when
gasoline, garbage, or any animal or plant material burns, it is usually found in smoke or soot.
Benzo(a)anthracene is found in coal tar pitch used by industry as an adhesive. This chemical combines with
dust particles in the air and is carried into water and soil and onto crops.

Benzo(a)anthracene produced tumors in mice exposed by gavage, intraperitoneal, subcutaneous, or
intramuscular injection and topical application. Benzo(a)anthracene produced mutations in bacteria and in
mammalian cells, and transformed mammalian cells in culture. Although there are no human data that
specifically link exposure to benzo-anthracene to human cancers, benzo(a)anthracene is a component of
mixtures that have been associated with human cancer. These include coal tar, soots, coke oven emissions and
cigarette smoke.

BENZO(@PYRENE

Benzo(a)pyrene is a_polycyclic aromatic hydrocarbon (PAH) compound. It is formed when any organic
material burns and is usually found in smoke and soot as a combustion by-product. Benzo(a)pyrene is found
in coal tar pitch used by industry, as an adhesive and in creosote. People may be exposed to benzo(a)pyrene -
from environmental sources such as air, water, and soil, and from tobacco smoke and overcooked food.
Typical exposure is not usually to benzo(a)pyrene alone, but to a mixture of similar chemicals.

Short-term and intermediate oral exposure to very high levels of benzo(a)pyrene resulted in death in
experimental animals. The induction of cancer is the key endpoint of toxicity in animals following chronic
exposures to lower doses of benzo(a)pyrene in the diet. Lethal effects from high doses of benzo(a)pyrene were
caused by bone marrow depression. There is no information available for the potential human carcinogenicity
following oral benzo(a)pyrene exposure. Studies with experimental animals have produced leukemia and
tumors of the forestomach and lung following intermediate exposure in mice.

No short-term or intermediate inhalation exposure effects are available for benzo(a)pyrene. The induction of
cancer is the key long-term effect. Benzo(a)pyrene is a moderately potent experimental carcinogen in many
species by many routes of exposure. There are no reports directly correlating human benzo(a)pyrene exposure
and tumor development, although humans are likely to be exposed by all routes.

BENZOMFLUORANTHENE

Benzo(b)fluoranthene is a polycyclic aromatic hydrocarbon (PAH) that is formed during combustion of fossil
fuels and organic material. In its pure form, is a colorless crystalline solid.

There are no data available to assess significant exposure levels of benzo(b)fluoranthene alone for humans.
Reports of adverse health effects such as carcinogenicity by the inhalation and dermal routes of exposure exist
for mixtures that include benzo(b)fluoranthene, thus providing some information to qualitatively assess its role
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as a human carcinogen. It is a carcinogen via various routes; a poison to rats via subcutaneous route; a
contaminant in food, water, and smoke; and an experimental teratogen, neoplastic agent, and mutagen.

BENZOKFLUORANTHENE

Benzo(k)fluoranthene is a polycyclic aromatic hydrocarbon (PAH) compound. Because it is formed when
gasoline, garbage, or any animal or plant material burns, it is usually found in smoke and soot. This chemical
combines with dust particles in the air and is carried into water and onto soil and crops. Benzo(k)fluoranthene
is found in coal tar pitch used by industry as an adhesive.

Typical exposure occurs in mixtures of PAHs rather than to benzo(k)fluoranthene alone. The most common way
it enters the body is through the lungs when a person breathes in air or smoke containing it. It also enters the
body through the digestive system when substances containing it are swallowed. Although benzo(k)fluoranthene
does not normally enter the body through the skin, small amounts could enter if contact occurs with soil that
contains high levels of the compound.

No information has been found about specific levels of benzo(k)fluoranthene that have caused harmful effects
in people after breathing, swallowing, or touching the substance. Skin cancer has developed in mice that had
benzo(k)fluoranthene on their skin throughout their lives. Tumors were produced after lung implantation in mice
and when administered with a promoting agent in skin-painting studies. Equivocal results have been found in
a lung adenoma assay in mice. Benzo(k)fluoranthene is mutagenic in bacteria. It is not known if similar levels
could cause cancer in people. No information has been found about harmful effects of benzo(k)fluoranthene in
animals that breathed in or ate the chemical. Although no human data specifically link exposure to
benzo(k)fluoranthene to human cancers, benzo(k)fluoranthene is component of mixtures that have been -
associated with human cancer. These include coal tar, soots, coke oven emissions and cigarette smoke.

BENZO(g,h,DPERYLENE

Benzo(g,h,i)perylene is a polycyclic aromatic hydrocarbon (PAH) compound. Because it is formed when
gasoline, garbage, or any animal or plant material burns, it is usually found in smoke and soot. This chemical
combines with dust particles in the air and is carried into water and onto soil and crops. Benzo(g,h,i)perylene
is found in coal tar pitch used by industry as an adhesive. People may be exposed to benzo(g,h,i)perylene from
environmental sources such as air, water, and soil, and from cigarette smoke and overcooked food. Typical
exposure are not usually to benzo(g,h,i)perylene alone, but to a mixture of similar chemicals.

Benzo(g,h,i)perylene appeared to increase lung epidermoid tumors when administered with trioctanonin in a
lung implant study. In a lifetime implant study, 3-month-old female Osborne-Mendel rats received a lung
implant of benzo(g,h,i)perylene. Epidermoid carcinomas in the lung and thorax were observed. The apparent
increased incidence of tumors was not statistically significant and no distant tumors were seen. It is not known
if similar levels could cause cancer in people. No information has been found about harmful effects of
benzo(g,h,i)perylene in animals that breathed in or ate the chemical. '

Although no human data specifically links exposure to benzo(g,h,i)perylene to human cancers, it is a
component of mixtures that have been associated with human cancer. These include coal tar, soots, coke oven
emissions and cigarette smoke.
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BISQ-ETHYLHEXYI)PHTHALATE

Bis(2-ethylhexyl)phthalate (BEHP) is widely used in plastic products; as a result, it is almost ubiquitously
distributed in the environment. As plasticizers, phthalic acid esters are added to synthetic plastic resins to
impart flexibility to the finished product, improve workability during fabrication, and extend or modify
properties not present in the original resins. BEHP in particular is often used as an insect repellent and orchard
acaricide (ATSDR 1987) and in the manufacture of organic pump fluids. BEHP in water accumulates in
sediments, on suspended solids, and in lipid tissues of biota. In the soil, BEHP is strongly adsorbed to soils
and organics and not readily leached.

Humans are primarily exposed through foods that come into contact with packaging materials containing
BEHP. Once BEHP gets into the gastrointestinal tract, it is quickly absorbed and gets into the blood and is
rapidly metabolized. Humans may also received higher exposures during blood transfusions and kidney
dialysis because of the movement of BEHP into blood from plastic bags and tubing. It is also possible for
children to ingest BEHP by accidentally eating contaminated soil, or for BEHP to leach into water sources,
but this would have to continue at very high levels for months or years before any effect might occur.

There are essentially no studies on the health effects of BEHP in humans. However, the U.S. Department of
Health and Human Services has determined that BEHP may reasonably be anticipated to be a carcinogen since
it causes cancer in rats and mice. It is also known to produce liver damage and male reproductive system
damage, affect reproduction, and produce birth defects in laboratory animals. Because none of these effects
have been documented in humans, it is difficult to estimate the kinds of health effects and exposure levels that
may actually affect humans. However, it is prudent to regard the animal data is indicating some degree of
concern for harmful human effects and until more research can be done.

CHROMIUM

Chromium is used in plating for corrosion resistance and decorative purposes (appliances, tools, automobiles,
etc.), in the manufacwre of alloys (including stainless-steel and heat resistant alloys), and in printing, dyeing,
photography, tanning, and numerous other industrial applications. It is assumed that most of the chromium in
ambient air occurs in the trivalent state. Hexavalent chromium (CR VI) is more toxic than trivalent chromium
(CR III).

In humans, the respiratory tract is the primary system of concern for chromium toxicity. Renal damage has
also been observed (Klaassen 1986). It causes ulceration of nasal mucosa and carcinoma of the lung following
long-term occupational exposure. Cases of acute poisoning in humans have been reported from the medical
use of chromic acid. Chronic exposures of workers in chromium-related industries have been observed to
result in skin and nasopharyngeal irritations (Cohen 1973; 1974). The epidemiologic studies of respiratory
cancer in chromate production workers provide the bulk of the evidence for chromium carcinogenicity. Studies
of chromate production facilities in the United States, Great Britain, and Japan have all found an association
between occupational exposure to chromium and lung cancer (USEPA 1984). Workers were exposed to both
Cr(VI) and Cr(IlII), and it is unclear whether Cr(VI) alone is the etiologic agent or whether Cr(IIl) is
implicated as well. The association between chromate production and lung cancer is strong, as demonstrated
by the high lung cancer mortality ratios found in various studies, the consistency of results found by different
researchers in different countries, the dose-response found in several studies, and the specificity of the tumor
site. Respiratory cancer mortality rates as high as 29 were reported. Three studies of the chrome pigment
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industry have found a similar association; in this industry, the predominant exposure is to Cr(VI). Studies of
the chrome-plating industry and the ferro-chromium industry have been generally inconclusive.

CHRYSENE

Chrysene is a polycyclic aromatic hydrocarbon (PAH) compound. Because it is formed when gasoline,
garbage, or any animal or plant material burns, it is usually found in smoke and soot. This chemical combines
with dust particles in the air and is carried into water and onto soil and crops. Chrysene is found in coal tar
pitch used by industry as an adhesive. People may be exposed to chrysene from environmental sources such
as air, water, and soil, and from tobacco smoke and overcooked food. Typical exposure usually is not to
chrysene alone, but to a mixture of similar compounds.

Chrysene produced carcinomas and malignant lymphoma in mice after intraperitoneal injection and skin
carcinomas in mice following dermal exposure. In mouse skin painting assays, chrysene tested positive in both
initiation and complete carcinogen studies. Chrysene produced chromosomal abnormalities in hamsters and
mouse germ cells after gavage exposure, positive responses in bacterial gene mutation assays, and transformed
mammalian cells exposed in culture. It was shown to be a complete carcinogen. Chrysene has produced
positive results for initiating activity in several mouse strains when applied in combination with various
promoting agents producing skin papillomas and carcinomas. Although no human data specifically link
exposure to chrysene to human cancers, chrysene is a component of mixtures that have been associated with
human cancer. These include coal tar, soots, coke oven emissions, and cigarette smoke.

DIETHYLPHTHALATE

Diethylphthalate is a clear, colorless liquid used as a solvent for cellulose esters, as a vehicle in pesticidal -
sprays, as a fixative and solvent in perfumery, as an alcohol denaturant, and as a plasticizer in solid rocket
propellants. Likely routes of exposure would be inhalation and ingestion. Diethylphthalate can be poisonous -
by intravenous route. It is also kmown to be an experimental teratogen and may be moderately toxic if
ingested. Diethylphthalate causes narcosis at high concentrations. It has few chronic toxic properties and
seems 10 be devoid of any major irritating or sensitizing effects on the skin. Exposure to heated vapors may
produce transient irritation of the nose and throat. Conjunctivitis, corneal necrosis, respiratory tract irritation,
dizziness, nausea, and eczema are acute symptoms of exposure.

DI-N-BUTYLPHTHALATE

Di-n-butyl-phthalate is a man-made odorless and colorless oily liquid that is used to make soft plastics, carpet
backing, paints, blue, insect repellents, hairspray, nail polish, and rocket fuel. Its many uses in modern
society is evidenced by its presence in the environment. Di-n-butyl-phthalate does not evaporate easily, but
small amounts do enter into the air as a gas. Di-n-butyl-phthalate also gets into air by attaching to dust
particles. In air, di-n-butyl-phthalate usually breaks down within a few days. Di-n-butyl-phthalate does not
dissolve easily in water, but can get into water by attached to dirt particles. In water and soil, it biodegrades
in a day to a month depending on the kind of bacteria present and the temperature. Most people are exposed
to low levels in air, water, and food. The largest source of exposure is from food that is stored or packaged
in plastic, or taken up directly by the food (e.g., fish or shellfish).

Once inside the body, di-n-butyl-phthalate is quickly metabolized into other chemicals, most of which are
removed in the urine within 24 hours. The balance removed is feces and within 48 hours virtually all is gone.
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Adverse effects on humans from exposure to di-n-butyl-phthalate have not been reported. In animals, eating
large amounts of di-n-butyl-phthalate can affect their ability to reproduce and can cause death of unborn
animals. In male animals, sperm production can decrease after eating large amounts of di-n-butyl-phthalate;
however, when exposure to di-n-butyl-phthalate stops, sperm production seems to return to near normal levels.
Exposure to high levels of di-n-butyl-phthalate might cause similar effects in humans as in animals, but this
is not known. The levels of di-n-butyl-phthalate which cause toxic effects in animals are about 10,000 times
higher than the levels of di-n-butyl-phthalate found in air, food, or water. Large amounts of di-n-butyl-
phthalate repeatedly applied to the skin for a long time may also cause mild irritation. There is no evidence
that di-n-butyl-phthalate causes cancer, but this has not been thoroughly studied.

FLUORANTHENE

Fluoranthene is a polycyclic aromatic hydrocarbon (PAH) compound. Because it is formed when gasoline,
garbage, or any animal or plant material burns, it is usually found in smoke and soot. This chemical combines
with dust particles in the air and is carried into water and onto soil and crops. Fluoranthene is found in coal
tar pitch used by industry as an adhesive. People may be exposed to fluoranthene from environmental sources
such as air, water, and soil, and from tobacco smoke and overcooked food. Typical exposures are not usually
to fluoranthene alone, but to a mixture of similar compounds. Fluoranthene enters the body generally through
ingestion/inhalation routes.

No information has been found about specific levels of fluoranthene that have caused harmful effects in people
after breathing, swallawing, or touching the substance. Although fluoranthene has not exhibited the properties
of a mutagen or primary carcinogen, there is concern about its toxicity. This concern is based on the fact that
is it widespread in the environment and that it belongs to the PAH group which includes a numerous potent

of carcinogens. In a 13-week mouse oral subchronic toxicity study where mice were gavaged with a range .~

of doses of fluoranthene, all treated mice exhibited nephropathy, increased salivation, increased liver enzyme
levels and increased liver weights in a dose-dependent manner. Microscopic liver lesions (indicated by
pigmentation) were observed in 65 percent and 87.5 percent of the mid- and high-dose mice, respectively.

INDENO (1,2.3-cd)PYRENE

Indeno(1,2,3-cd) pyrene is a polycyclic aromatic hydrocarbon (PAH) compound. Because it is formed when
fossil fuels, garbage, or any animal or plant material burns, it is usually found in smoke and soot. This
chemical combines with dust particles in the air and is carried into water and onto soil and crops. Indeno(1,2,3-
cd) pyrene is found in coal tar pitch used by the industry as an adhesive.

There are animal data that specifically link exposure to indeno (1,2,3-cd) pyrene with human cancers. It
produced tumors in mice following lung implants, subcutaneous injection and dermal exposure. Indeno(1,2,3-
cd) pyrene is a component of mixtures that have been associated with human cancer. These include coal tar,
soots, coke oven emissions, overcooked food and tobacco smoke.

METHYLENE CHLORIDE

Methylene chioride (also known as dichloromethane) is widely used in a variety of industrial and commercial
applications including metal degreasing, paint stripping, and solvent extraction in the food processing industry.
It replaced trichloroethylene as the caffeine extractant in the production of decaffeinated coffee. It is also used
to extract spice oleoresins and the beer flavoring in hops. It has additional uses as an aerosol propellent, an
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insecticidal fumigant and as a solvent in the manufacture of photographic film and synthetic fiber (Arthur D.
Little, Inc. 1985).

Methylene chioride is classified as a probable human carcinogen with evidence from studies on two different
animal species. There is inadequate evidence regarding methylene chloride's carcinogenicity to humans.

As with many low molecular weight halogenated hydrocarbons, methylene chloride is an anesthetic and may
cause loss of awareness, mental confusion, lightheadedness, nausea, vomiting, irritation of the eyes and
respiratory tract, and headache. Continual exposure to levels exceeding 500 ppm may lead to unconsciousness
and death. Both human and animal studies of acute or prolonged exposure have shown impairment or loss of
function of the liver, kidney, and cardiovascular system.

Exposure to methylene chloride can be fatal in humans following inhalation and ingestion. One case of
accidental death resulted from acute methylene chloride exposure during paint stripping operations (Bonventre
et al. 1977). Methylene chloride concentrations were not reported; however, it was detected in various tissues,
including the liver (14.4 mg/100 g of tissue), blood (510 mg/L), and brain (24.8 mg/100 g of tissue). Another
death occurred following acute exposure to methylene chloride being used as a paint remover (Stewart and
Hake 1976).

A primary adverse health effect associated with short-term exposure to methylene chloride is impairment of
CNS functions. Inhalation of methylene chloride for up to 5 hours decreased visual and auditory functions and
various psychomotor functions (Fodor and Winneke 1971; Winneke, 1987). Longer-term exposure also
produced CNS effects. Neurotoxicity was the most prominent symptom complex reported in over 100 cases
involving occupational exposure to methylene chloride. Welch (1987) reported that workers from several

industries, including auto parts production and plastic manufacturing had a variety of CNS complaints, .-

including headaches, dizziness, nausea, memory loss, paresthesia, tingling in hands and feet, and loss of
consciousness. Methylene chloride levels measured were up to 100 ppm, and duration of exposure was 6
months to 2 years. Hepatic effects were noted in humans exposed to methylene chloride and other solvents,
however, there is no conclusive evidence showing that methylene chloride was responsible (Welch 1987) .

PYRENE

Pyrene, a polycyclic aromatic hydrocarbon (PAH), is a colorless solid which is derived from coal tar. It is
a condensed ring hydrocarbon and is used for biochemical research. The USEPA weight-of-evidence
classification for pyrene is D, not classifiable as to human carcinogenicity on the basis of no human data and
inadequate data from animal bioassays.

Pyrene is absorbed by the skin and is a skin irritant. Workers exposed to 3 to 5§ mg/m’ of pyrene exhibited
some teratogenic effects. The acute toxicity of pure PAHs appears low when administered orally or dermally
to rats or mice. Human exposure to PAHSs is almost exclusively via the gastrointestinal and respiratory tracts,
and approximately 99 percent is ingested in the diet. Despite the high concentrations of pyrene to which
humans may be exposed through food, there currently is little information available to implicate diet-derived
PAHS as the cause of serious health effects.
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SELENIUM

Selenium is a non-metallic element that occurs naturally in rock and soils, but is unevenly distributed.
Selenium is an essential element to life and is found as any one of a number of compounds. It is used in
electronics, xerographic plates, photocells, magnetic computer cores, solar batteries, rubber accelerators,
catalysts, and as a trace element in animal feeds. Heat decomposition emits toxic fumes of selenium. It can
react violently with many active compounds.

Selenium is an experimental tumorigenic agent and is a poison via inhalation. The dust and fumes irritate the
respiratory tract, inorganic compounds causes dermatitis, garlic odor of breath; common symptoms are pallor,
nervousness, depression and gastrointestinal disturbances. It is implicated in causing amyotrophic lateral
sclerosis in humans. The oxychloride form is a vesicant.

TOLUENE

Toluene, also known as methylbenzene, is a colorless liquid, with a sweet, pungent, benzenelike odor. It is
derived from coal tar and is used in the manufacture of benzene, as a chemical feed, as a solvent for paints
and coatings, and as a fuel component.

Toluene is an experimental mutagen and skin and eye irritant. It causes moderate human central nervous
system psychotrophic effects via the inhalation and subcutaneous route. Repeated exposure to small doses can
cause headache, nausea, eye irritation, loss of appetite, bad taste, lassitude, impairment of coordination and
reaction time. Toluene affects the central nervous system, kidney, and liver. Fatal exposure can cause the
subject to go from intoxication to coma. It is a dangerous fire and explosion hazard, it is also a powerful -
oxidizer.

TRICHLOROETHYLENE (Trichloroethene)

Trichloroethylene (TCE) is widely used as an industrial solvent, particularly in metal degreasing, which
consumes about 90 percent of TCE produced annually in the United States. TCE is also used for dry-cleaning,
as a low-temperature heat exchange fluid, as a fumigant, as a diluent in paints and adhesives, in aerospace
operations, and in textile processing. Previously, TCE was used as an extractant in food-processing. These
uses were discontinued in 1975 due to evidence of possible carcinogenic activity. Its earlier use in anesthetics
was also discontinued (Arthur D. Little, Inc. 1985).

TCE is assumed to be responsible for the deaths of four men employed at degreasing operations using TCE
as the solvent (Kleinfeld and Tabershaw 1954). Toxicological analysis revealed TCE in varying concentrations
in various tissues. Kleinfeld and Tabershaw (1954) reported that, despite treatment, a man died 11 days after
he accidentally drank an unknown quantity of TCE.

TCE has been shown to affect the central nervous system. Short-term exposure to high concentrations of TCE
caused dizziness, headache, nausea, confusion, facial numbness, blurred vision, and, at very high levels,

unconsciousness. Longer exposures cause ataxia, decreased appetite, sleep disturbances, and trigeminal
neuropathy (USEPA 1985).
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Information regarding hepatotoxicity in humans is limited and derived from acute overexposure. USEPA
(1985) has concluded that it is unlikely that chronic exposure to trichloroethylene at concentrations found or
expected in ambient air would result in liver damage.
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