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1.0 INTRODUCTION

Halliburton NUS Corporation (HNUS) has prepared this report presenting the results of the Study Area
Screening Evaluation (SASE) investigative activities that were performed by HNUS at the Naval
Construction Battalion Center (NCBC) Calf Pasture Point located in Davisville, Rhode Island. This report
was prepared at the request of the United States Navy under Contract Task Order (CTO) Number 127
of the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number
N62472-90-D-1298.

The project objectives for the investigation of the Calf Pasture Point Munitions Bunkers were to assess
whether releases of previously stored materials may have contaminated the interior of the bunkers, and
to determine if the concrete bunker floors were cracked, thus providing a potential migration pathway
for contaminants which may have been released in the bunkers. In addition, the presence of any
wastes reportedly buried next to Bunker 60 was investigated. Site investigation activities included a
geophysical survey, a review of the condition of the bunkers and bunker floor surfaces, and test pit
excavation. Soil samples were collected from the test pits and surficial soils were sampled adjacent
to the bunkers. Surface wipe samples were collected from inside surfaces of the bunkers.

This report includes: a description of the site; a discussion of the site's regulatory and operational
history; a characterization of the wastes potentially present at the site; descriptions of potential
contaminant migration pathways at the site, including groundwater, surface water, soil, and air
pathways; evaluation of analytical data relevant to each contaminant migration pathway at the site;
and an investigation summary and conclusions section.
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2.0 SITE DESCRIPTION AND PREVIOUS INVESTIGATIONS

This section presents a summary of the site description and history which was originally presented in
the Study Area Screening Evaluation Work Plan (TRC, 1993a). The Munitions Bunkers at Calf Pasture
Point are located in the northeastern corner of the Main Center of NCBC-Davisville. The Calf Pasture
Point area is inactive and the bunkers are vacant. Reportedly, cans and cardboard drums containing
various bleach and decontamination compounds were disposed of and buried at this site between 1960
and 1974 (TRC, 1993al.

2.1 LOCATION

NCBC-Davisville is located in the northeastern part of the Town of North Kingstown, Rhode Island,
approximately 18 miles south of Providence (Figure 2-1). NCBC-Davisville is composed of three areas
including the Main Center, the West Davisville storage area, and Camp Fogarty, a training facility
located approximately four miles west of the Main Center (Figure 2-2). Adjoining the NCBC-Davisville
boundary on the south is the decommissioned Naval Air Station (NAS) Quonset Point that was declared
excess to the Navy in April 1973. Calf Pasture Point is located on a peninsula in proximity to
Narragansett Bay, in the Main Center portion of NCBC-Davisville. Residential property is located
approximately 1,850 feet northwest of the Munitions Bunkers. Narragansett Bay is located due east
of the bunker area, approximately 1,110 feet away at its closest point; Allen Harbor, an arm of
Narragansett Bay, is located approximately 740 feet to the south of the bunker area (Figure 2-1).

2.1.1 Site Description

NCBC-Davisville was primarily used for training naval seamen in construction operations, and as
storage and freight yards for construction materials. As a result, the site is comprised primarily of
warehouse space and freight yards, most of which are currently empty. NCBC-Davisville closed on
April 1, 1994. Most of the staff and materials have been moved offsite. Currently, facilities
management and security staff engaged with base realignment remain on base.

Calf Pasture Point is the site of three munitions bunkers, and the site of several historical waste
disposal events. The three munitions bunkers are located along Magazine Road, an unpaved, dirt
roadway which leads from Sanford Road to Calf Pasture Point. The Point is a small peninsula bounded
to the north and east by Narragansett Bay, and to the south by Allen Harbor. A site map of the
munitions bunkers area is provided as Figure 2-3. The bunkers are located just north and west of the
Calf Pasture Point Disposal Area which is currently being studied under a Remedial Investigation.

The three subject munitions bunkers, numbered 60, 339, and 59, are located on Magazine Road and
are the only structures present at the site. The bunkers are located approximately 240 feet apart. "As
built" drawings indicate the larger munitions bunkers (59 and 60) are 50.5 feet long, 22 feet wide, and
10.6 feet in height at the centerline. These structures are shaped like quonset huts and are
constructed of 1/8-inch thick plate metal on concrete slabs. Each structure is covered by earth. An
asphalt pad is present in front of Bunker 60 and concrete pavement is in front of Bunker 59. The "as
built" drawings indicated Bunkers 59 and 60 were constructed in 1958; no information on the
construction or size of Bunker 339 was available. During the June 1993 HNUS fieldwork, Bunker 339
was observed to be similar to the other bunkers in construction, and approximately 15 feet wide, 7
feet long and 7 feet in height. The floor of each of the three bunkers was visually evaluated for the
presence of cracks and discoloration. This evaluation determined that the concrete floors were not
cracked, however, several small, lightly-stained areas were noted.
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The area surrounding the bunkers is vacant land overgrown with brushy vegetation and small trJe: .

The topography is dominated by the presence of a north-south oriented qval-shaped bedrock outcro;J

in the central part of the site (Figure 2-3). This outcrop rises to an elevation of approximately 60 felt

above mean high water. and approximately 40 feet above the surrounding terrain. Ground surface

elevation in the immediate vicinity of the bunkers is approximately 20 feet above mean high water.

2.2 PREVIOUS INVESTIGATIONS

An investigation of NCBC-Davisville, Rhode Island was conducted as part of the Department of the

Navy's Assessment and Control of Installation Pollutants (NACIP) program. The first phase of the

NACIP program, the Initial Assessment Study (lAS), was completed by Fred C. Hart Associates. Inc.

in September 1984. The munitions bunkers at Calf Pasture Point were not reviewed under the lAS.

The lAS conducted in 1984 identified sites with suspected contamination which could potentially pose

a threat to human health or the environment. Fourteen potential sites were identified at NCBC

Davisville by the lAS. Thirteen of the fourteen sites were investigated by a Confirmation Study

completed in 1987. Review of Confirmation Study results by the Navy and the Rhode Island

Department of Environmental Management (RIDEM) provided a list of ten sites which required further

evaluation (Remedial Investigation). Phase I RI investigations were completed at the ten sites in 1991 .

A Study Area Screening Evaluation (SASE) addressing four study areas was initiated in 1993. One of

the four study areas is the Munitions Bunkers at Calf Pasture Point. which was added to the SASE by

the Navy to address regulatory concerns over the bunkers' former contents (TRC. 1993a).

NCBC-Davisville was listed on the U.S. Environmental Protection Agency (EPA) National Priorities List

(NPL) of abandoned or uncontrolled hazardous waste sites in November 1989. The NPL identifies

those sites which pose a potential significant threat to the public health and environment. As noted

above, ten sites at NCBC are currently being studied under Remedial Investigations (RI) being

conducted by the Navy under the Department of Defense Installation Restoration (lR) Program. This

program is similar to the U.S. EPA's Superfund Program authorized under the Comprehensive

Environmental Response, Compensation. and Liability Act of 1980 (CERCLA). as amended by the

Superfund Amendment and Reauthorization Act of 1986 (SARA).

A Federal Facilities Interagency Agreement (FFAI was signed by the Navy. the State of Rhode Island,

and the EPA on March 23, 1992. The FFA outlines response action requirements under the

Department of Defense Installation Restoration Program at NCBC-Davisville. The FFA was developed,

in part. to ensure that environmental impacts associated with past and present activities at NCBC are

thoroughly investigated and remediated. as necessary. The ten sites currently being investigated under

Remedial Investigations and three of the four areas being addressed by this SASE investigation are

listed in the FFA. The Calf Pasture Point Munitions Bunkers are not included on this list.

2.2.1 Prior Land Use

This section summarizes the prior land use history presented in the Study Area Screening Evaluation

Work Plan, (TRC, 1993a). Quonset Point-Davisville was the location of the first annual encampment

of the Brigade Rhode Island Militia in 1893. During World War I, it was a site for the mobilization and

training of troops, and later was the home of the Rhode Island National Guard. In the 1920s and

1930s it was a summer resort.

In 1939. Quonset Point-Davisville was acquired by the Navy, and construction began in the summer

of 1940. The base received its name ftDavisville" from the nearest railroad station, located at the

westernmost perimeter of the installation. In July 1941 the base was operational. During

construction. millions of cubic yards of sediment were dredged to create the ship basin and channel.
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Wartime activities at NA3 ( ~uonset Point included training aircraft carrier pilots and crews, overhauling

aircraft, supplying military 3Quipment and planes, and providing coastal defense.

By 1942, the operations CIt NAS Quonset Point had outgrown the air station. The adjacent land

(Davisville) was designated as the Advance Base Depot. Later that year the Naval Construction

Training Center (NCTC), known as Camp Endicott, was established to train construction battalions.

By November 1942, the camp was at full capacity, housing 15,350 military personnel. Over 100,000

people were trained at Camp Endicott by the end of World War II.

Davisville was inactive between World War II and the Korean Conflict. In 1951 Davisville became the

headquarters for the Construction Battalion Center (CBC). The CBC loaded ships and trained military

personnel for both the Korean and Vietnam Conflicts. In 1974, the NAS and Naval Air Rework Facility

(NARF) at Quonset Point were decommissioned, and operations at NCBC-Davisville were reduced.
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3.1

3.0 OPERATIONAL HISTORY AND WASTE CHARACTERISTICS

INITIAL ASSESSMENT STUDY

As a result of investigations conducted as part of the Initial Assessment Study (lAS), (Fred C. Hart
Associates, Inc. 1984) and the Confirmation Study, (TRC, 1987) it was determined that three distinct
waste disposal incidents were reported at Calf Pasture Point. These incidents involved disposal of 20
five-gallon cans of calcium hypochlorite, thirty to forty 35-gallon containers of an unidentified chloride
compound and 2,500 five-gallon cans containing Decontaminating Agent Non-Corrosive (DANC)
solution. DANC is a reactive, chlorinated compound. Table 3-1 presents a summary of site
contaminants. The following is a summary of the historic disposal events:

• Between 1960 and 1974, approximately 20 five-gallon cans (100 gallons) of calcium
hypochlorite were disposed of in a drainage ditch alongside of Bunker 60 at Calf
Pasture Point. Between 1978 and 1982, metal cans containing calcium hypochlorite
were removed from this site for offsite disposal. This is the only documented remedial
activity known to have occurred at the site. Calcium hypochlorite Ca(OCI)2 is a water
soluble solid which degrades rapidly in water. The commercial product usually contains
50% or more of Ca(OCI)2' It could not be determined if all of the calcium hypochlorite
disposed of in this area was removed, and the ultimate location of offsite disposal was
not identified.

• In 1973, thirty to forty 35-gallon cardboard containers of an unidentified chloride
compound were stored at Calf Pasture Point. This material reportedly originated from
the utilities school, where it was used for water treatment purposes. These containers
became very deteriorated over time and were reportedly buried at the site. Although
the chloride compound was not identified, it may have been ferric chloride, a black
brown, corrosive solid which is readily soluble in water. It is expected that most
chlorides would leach from the cardboard containers during the period of their burial
at the site.

• At some time between 1968 and 1974, a pit measuring approximately lOx 20 x 15
feet was filled with approximately 2,500 3-gallon cans which contained DANC
solution. The cans were reportedly buried in this pit at an undetermined location at
Calf ~asture Point. DANC consisted of two separate chemicals that were mixed to
form the decontaminating solution: l,3-dichloro-5,5-dimethyl-hydantoin, a crystal; and
l,l,2,2-tetrachloroethane (acetylene tetrachloride), a heavy colorless liquid. 1,3
dichloro-5,5-dimethyl-hydantoin and hydantoin products are oxidizing agents and
readily break down to release chlorine when contacted by water.

Based on the potential for the discharge and migration of acetylene tetrachloride into Allen Harbor and
Narragansett Bay, and the potential impact on the marine life and wetlands, the lAS recommended the
Calf Pasture Point site for a Confirmation Study. Phase 1 of the Confirmation Study recommended that
a magnetometry survey be conducted to identify buried metallic cans, and the excavation of any
wastes which were located during this survey. Phase 2 of the Confirmation Study recommended a
one-year period of quarterly groundwater sampling, and one soil sampling event (recommended testing
parameter was acetylene tetrachloride, 1,1 ,2,2-tetrachloroethane).
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TABLE 3·'
SUMMARY OF SITE CONTAMINANTS

CALF PASTURE POINT MUNITIONS BUNKERS
DAVISVILLE. RHODE ISLAND

SITE CONTAMINANT ESTIMATED ACTIVITY LOCATION
VOLUME

Calcium hypochlorite 100 gallons Disposal Bunker 60 (in or
adjacent to)

Chloride (possibly ferric chloride) 1,400 gallons Disposal Unknown

Decontaminating Agent Non-Corrosive (DANC): 7,500 gallons Disposal Unknown
1,3-dichloro-5,5-dimethylhydantoin and
1,1.2.2-tetrachloroethane

High explosives Unknown Storage Bunkers 59 and 60

Gun powder Unknown Storage Bunker 339

References: Fred C. Hart Associates, Inc., (1984) and TRC, (1987J.
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3.2 CONFIRMATION STUDY

The Final Report. Verification Step Confirmation Study. (TRC, 1987) presents the following
information. On March 20 and 21, 1985, a magnetometry survey was conducted at Calf Pasture
Point. The survey was conducted along a surveyed grid system with a G-816 proton precession land
magnetometer, and readings were recorded at 10-foot intervals. A total of seven anomalies were
defined: three weak anomalies, and one strong anomaly, and three additional anomalies which were
attributable to known nearby structures.

The confirmation study documents follow-up activities at the strongest anomaly, approximately 500
feet south of the Munitions Bunkers. The area was investigated using a shovel and hand auger.
Several severely rusted cans, some containing an unidentified white solid substance, were unearthed
n a fewn inches below the surface. Two auger holes were advanced to approximately four feet deep
without encountering any noticeable buried metal objects. Several other semi-buried containers,
approximately three gallons in size, were found during a search of the area (200' radius). In addition,
one 25-gallon container labeled NY M7616 was found (TRC,1987).

On March 27, 1985, two soil borings were drilled to depths of 18 feet and 14 feet, (approximately 13
and 9 feet below the water table, respectively), and monitoring wells were installed in each boring.
The monitoring wells were located adjacent and downgradient to the located buried containers. The
soil samples collected from these borings were screened with an LEL meter, with no positive readings.
An OVA was used to conduct headspace screening for VOCs in soils. and indicated sustained readings
between 10 ppm and 125 ppm. Two composite soil samples were collected from each boring (0-6 feet
and 6-12 feet). All four soil samples were analyzed for acetylene tetrachloride. The two monitoring
wells (MW7-1 and MW7-2) were sampled on April 4, 1985. eight days after installation. The field
measurements of pH indicated that groundwater was slightly alkaline, probably due to the influence
of sea water. The pH of sea water is approximately 8.3. The measurement of specific conductance
indicated a moderate to poor water quality, also showing the influence of sea water.

The results of the soil and groundwater analyses which were performed in 1985 are summarized
below. Both matrices were scanned for volatile organics. In one of the soil samples, no volatile
organic compounds were detected; the other three samples each contained less than 1 mg/kg of
acetylene tetrachloride and less than 1 mg/kg of total volatile organics. Benzene and one other
unidentified compound were detected in measurable quantities. Acetylene tetrachloride was not
detected in the groundwater samples; other unidentified volatile organics were detected at
concentrations below 0.2 ppm.

After completing monitoring well installations, a conductivity survey was performed using an EM-31
instrument. The area of the large magnetometer anomaly was surveyed on a 25-foot grid pattern to
define the areal extent of the disposal area. The survey did not define additional extent of the disposal
area, but did confirm the high magnetometer anomaly and the uncovered drums and cans.
Additionally, the area around the small magnetic anomaly 200 feet due east of the rock outcrop.
towards the Narragansett Bay was also surveyed. The survey indicated a gradual rise in background
conductivity which may have been indicative of a change in either the geologic or groundwater
conditions. Using hand augers to examine the soils, it was determined that geologic conditions were
similar in all three holes. Groundwater samples were collected from the auger holes and analyzed in
the field for specific conductance, which progressively increased towards the north.

On March 18, 1986, a second sampling round was conducted in the same area. A 3-gallon can
containing an unidentified white solid substance was unearthed approximately 3 inches below ground
surface. and sampled. The sample was analyzed by Scanning Electron Microscopy with Energy
Dispersive X-ray Spectroscopy. The results indicated that the material had a platycrystalline
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morphology and was composed primarily of calcium. The sampling report stated that the material was
most likely not calcium hypochlorite, as it had not exhibited a characteristic chlorine odor.

3.3 STUDY AREA SCREENING EVALUATION (SASE)

The SASE fieldwork activities were conducted by HNUS during June 1993 and February 1994 and are
summarized below:

3.3.1 Geophysics Survey

On June 9 and 10, 1993, an electromagnetic survey was conducted at Calf Pasture Point Munitions
Bunkers area using a Geonics EM-31 (EM-31). The survey was conducted by Northeast Geophysical
Services under contract to HNUS. The objective of the survey was to aid in locating the metal cans
of DANC solution reportedly buried onsite, and cans of calcium hypochlorite reportedly buried next to
a bunker. The EM survey was also used to confirm the absence of any buried utilities in the selected
test pit excavation areas. Three survey grids, one at each bunker. were established by HNUS
personnel. Survey lines were spaced at 40 foot intervals (Figure 2-3). EM-31 measurements were
taken at 5-foot intervals along each survey line. The survey lines were oriented roughly north-south
and east-west at each grid. Profiles of each survey line of both inphase and quadrature measurements
were examined for deflections indicative of metallic conductors. The anomalies were grouped into four
categories: broad anomalous zones, and discrete strong, moderate, or weak EM anomalies, based on
their relative amplitude or difference from the mode. Appendix A presents the Northeast Geophysical
Services report.

The electromagnetic survey indicated the presence of anomalous zones next to each of the bunkers,
and in the concrete pavement area at the entrance to Bunker 59. Upon analyzing field data, it was
determined that these EM anomalies were caused either by corrugated metal in the bunker structures
or by metal reinforcement bars that may be embedded in the concrete pavement. Two weak EM
anomalies located near Bunker 60 and in front of Bunker 339 were determined to be caused by pieces
of scrap metal at the ground surface.

No obvious surficial sources for four additional magnetic anomalies were located, and these four
anomalies were selected for further investigation. Three of these anomalies were located in a group
to the northeast of Bunker 60. along the east side of Magazine Road. The fourth weak anomaly was
located in an area west of Bunker 59 along the north side of Magazine Road. Refer to Figure 2-3 and
Table 3-2 for anomaly locations and a summary of the anomalies and follow-up investigations. Test
pitting (TP-2 and TP-7) and soil sampling were also conducted at the locations of these anomalies.
Four volatile compounds were detected at concentrations between 1 J pg/kg and 64 J pg/kg. These
positive detections are discussed in Section 4.2.2.

Anomalies in the vicinity of the bunkers may be the result of spurious secondary electromagnetic fields
generated by significant quantities of steel which forms the bunker roofs, or by overhead electrical
wires located in a specific orientation to the primary electromagnetic field. Determining the source of
these anomalies may require extensive. detailed surveys. No further work is planned at these
locations.

It should be noted that the EM-31 unit is limited to an effective maximum exploration depth of
approximately 18 feet. However, the site targets (large caches of drums and canisters, buried at
shallow depths) would likely be detected at the selected line spacings.
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3.3.2 Test Pit Excavations

On June 24 and 25, 1993, HNUS coordinated the excavation of seven test pits at the Calf Pasture

Point Munitions Bunkers number 60, 339, and 59 (Figure 2-3). Test pits were excavated at

electromagnetic anomalies found at each munitions bunker, to determine the presence of any buried

wastes which reportedly were disposed of on the site. locations for each test pit were chosen in the

field, following a review of the electromagnetic survey results. Test pits were excavated to

undisturbed soils, or to bedrock.

Two test pits were excavated at each bunker and one test pit was excavated at the weak anomaly

location west of Bunker 59, along Magazine Road. Refer toTable 3-2 for test pit dimensions and

overburden descriptions. A review of 1940s aerial photos indicates that Calf Pasture Point was

formed, in part, by the placement of dredge materials. No attempt was made to identify the areas of

dredge material placement. The upper layers of the test pits consisted of sandy gravel, resembling

road subbase. The seven test pits were excavated to depths where the soils exhibited distinct bedding

and cross-bedding features, which are indicative of undisturbed soils. Test pit # 3 was excavated to

the groundwater table, encountered at 11 feet below ground surface, in order to document the depth

to the water table at the site.

No buried wastes, discolored soils, or other signs of visual contamination were noted in any of the test

pits. Additionally, there were no air monitoring readings detected above background levels using a

photoionization detector (PIDI during test pitting activities.

3.3.2.1 Test Pit Soil Sampling

Prior to backfilling, two soil samples were collected from each test pit, at selected locations and

depths. The soil sample locations were selected to be representative of soils within the trench, and

were spatially separated to provide areal coverage of soil samples submitted for analysis. Soil samples

were not collected from test pit # 7, excavated at the Anomaly 10 location. The soil samples were

analyzed for Target Compound List (Tell organics and Target Analyte List (TALI inorganic elements.

Refer to Section 4.2.2 for a discussion of the analytical results.

3.3.3 Surficial Soil Sampling

On June 30, 1993, HNUS collected surficial soil samples in the vicinity of the munitions bunkers for

analysis of total lead and TClP lead. The soil samples were collected to assess surface soil for the

potential presence of lead contamination from paint used on the bunkers. One surficial soil sample was

collected outside and adjacent to each of the three bunkers. The samples were collected between

the bunkers and road. in accordance with the work plan. The sample locations (55-1, 55-2, and 55-3)

are shown on Figure 2-3. On February 14, 1994, HNU5 collected three composite soil samples (55

1A, 5S-2A, and SS-3A) from the same locations as the samples collected in June 1993. Each

composite consisted of soil collected from five areas within a 1-foot radius of each corresponding June

1993 sample location. The TClP analyses vyere performed in order to characterize the soil for disposal,

in the event that high concentrations of total lead were detected. The results of the total lead analyses

are presented and discussed in Sections 4.2.1, 6.2, and 7.2. The results of the TClP lead analyses

are presented and discussed in Section 4.2.1.
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TABLE 3-2

CALF PASTURE POINT MUNITIONS BUNKERS

TEST PIT EXCAVATION DATAI1)

EM FOLLOW-UP TEST PIT DIMENSIONS OVERBURDEN DESCRIPTION ANOMALY

ANOMALY INVESTIGATION (LENGTH X WIDTH X SOURCE

DEPTH)

Anomalous Test Pit #1 lS'S"x 3'9"x 3'4" Black silty sand, fine to coarse sand, Possibly due to tha boulders

Zone 1 and a gray-white fine sand with trace of and the shallow bedrock

silt. Numerous boulders of various surface encountered.

sizes and bedrock encountered at 3'4".

Anomalous Visual observation N/A NIA Corrugated steel bunker.

Zone 2

Anomaly 3 Visual observation N/A NIA Scrap metal on ground

surface.

Anomaly 4, 5, Test Pit #2 17'1 O"x 3'9"x 4' Silty sand, fine to coarsa sand with Undetermined. Excavated to

&6 gravel and cobbles up to 4". At 3'6" a undisturbed soil.

3" layer of shells was encountered.

Anomalous Test Pit #3 lS'x5'xll' Brown silty sand, with gravel up to 3- Possibly due to the 3 foot

Zone 7 4". Dark brownlblack peat-like material long piece of guy wire with

above water table. Water table turnbuckle. Excavated to

encountered at 11'. Excavated a piece undisturbed soil.

of guy wire with turnbuckle.

Anomaly S Visual observation N/A N/A Scrap metal on ground

surface.

NIA(1) Test Pit #4 lTS"x S'x 3'9" No description logged. Excavated to undisturbed

soil.

Anomalous Test Pit #5 "T" shaped: Brown silty sand, fine to medium sand, Corrugated steel bunker and

Zone 9 and a blue-gray silt. Encountered the rebar suspected in the

Top of "r bedrock along the top of the "T" at 4 concrete. Excavated to

15'6"x 4'x 4' feet. undisturbed soil.

Perpendicular axis

14'x 3 '2"x 4'6"

N/Atn Test Pit # 6 24'l"x 4'7"x 5' Brown/tan silty sand, fine to medium Excavated to undisturbed

sand, with trace of silt with fine gravel. soil.

Dark brown silty sand, fine to coarse

sand.

Anomaly 10 Test Pit # 7 11'2"x 4'x 3'9" Silty sand, silts and gravel layer near Undetermined. Excavated to

bottom of excavation. undisturbed soil.

(1) Refer to Figure 2-3 for location of test pits and anomalies.
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3.3.4 Wipe Sampling

On June 30, 1993, HNUS collected four wipe samples from each of the three bunkers: one from the
back inside wall and three from floor areas in each bunker. The purpose of the wipe sampling was to
determine the impact on bunker inside surfaces of materials stored in the bunkers. Refer to Figure 2-3
for wipe sample locations. The wipe samples were analyzed for TCl semi-volatile and pesticide/PCB
organic compounds and TAL inorganic analytes. The analytical results for these samples are presented
and discussed in Section 6.2.
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4.1

4.0 GROUNDWATER PATHWAY

GROUNDWATER PATHWAY DESCRIPTION

This section provides information concerning the characteristics of the groundwater pathway at the

site.

4.1.1 Regional Bedrock Geology

NCBC-Davisville is located within the southern portion of the Narragansett Basin which is underlain

primarily by the Rhode Island formation. The bedrock is folded and metamorphosed. Varying

assemblages of quartz-mica-schist are mapped locally. Outcroppings are scattered in the vicinity of

NCBC.

4.1.2 Regional Surficial Geology

Unconsolidated sediments in the NCBC-Davisville area are glacial in origin, eroded and transported

during the most recent glacial advance filling the existing valleys (Shafer, 1961). Overburden deposits

are comprised of glacial till and outwash, consisting of sand, silt, clay, and gravel.

The till is characteristically poorly sorted, dense, and variable in texture. Outwash deposits from glacia1

meltwaters are composed of sorted sands, silts, and gravels deposited in streams (glaciofluvial

deposits) or lakes (glaciolacustrine deposits). These units are characteristically less dense and more

permeable than till.

Post-glacial deposits, including shore, swamp, and marsh deposits, have also been identified in the

NCBC-Davisville area. The shore deposits are derived from shoreline marine processes and are

composed of sands and gravels. The swamp deposits occur in freshwater swamps and salt water

marshes and generally consist of organic peat and inorganic silt and sand (Shafer, 1961). The NCBC

Davisville area has been extensively altered by construction activities and emplacement of artificial fill

materials.

4.1.3 Site Geology

Surficial materials at Calf Pasture Point include shore deposits consisting of fine grained glaciolacustrine

soils, sand, gravel, and artificial fill. Test pits excavated within Calf Pasture Point confirm published

surficial geologic maps. Bedrock was encountered in the bottom of Test Pits #1 and #5 at

approximately 3.3 feet and 4.0 feet, respectively.

Test pit data indicates that the unconsolidated materials at Calf Pasture Point are comprised of sand

with varying amounts of silt and gravel, to depths of up to approximately 11 feet. A layer of shells

was encountered in Test Pit #2 at 3.5 feet. Cobbles up to 4 inches were also observed in Test Pit #2.

The test pits encountered both uniformly graded (fine-grained) and widely graded (fine- to medium-or

fine- to coarse-grained) sands, and angular to rounded gravel. The soils encountered were layered with

respect to both color and grain size.
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4.1.4 Hydrogeology

Previous investigations (TRC, 1987) have indicated that groundwater movement is from the west

highlands (zones of recharge) to the east low-lying areas (zones of discharge) (i.e., Allen Harbor and

Narragansett Bay).

There are two potential sources of groundwater underlying the Coastal River basin: a lower, bedrock

aquifer, and an upper unconsolidated aquifer. As previously reported, the bedrock beneath the NCBC

Davisville area consists of metamorphosed rock. This type of bedrock unit typically has a negligible

amount of primary porosity and very limited secondary porosity (i.e., joints, fractures, bedding planes).

Therefore, wells finished in the bedrock are not expected to yield large quantities of water

(TRC, 1987).

Based on available geological and hydrogeological data, groundwater within Calf Pasture Point appears

to flow radially from the outcrop area in the west central portion of the site, towards Allen Harbor and

Narragansett Bay (TRC, 1987). The primary aquifer beneath the NCBC-Davisville area consists of

glaciofluvial deposits and locally is the principle source of potable water. Wells with specific capacities

between 5 and 300 gallons per minute per foot of drawdown have been reported (TRC, 1987). The

saturated thickness of the unconsolidated aquifer may be minimal in the area at the time of test pit

excavation. Any soluble wastes disposed of at the site can possibly migrate through both the

unconsolidated and the bedrock aquifers.

The soils at this site are estimated to have a moderate to high hydraulic conductivity, based upon the

characteristics of the soils encountered during test pitting.

Groundwater occurs at the site within approximately 11 feet of the ground surface (observed in Test

Pit #3) and is expected to flow radially toward Allen Harbor and Narragansett Bay. This groundwater

flow direction is supported by groundwater level measurements conducted at Calf Pasture Dump by

TRC (1993b). Groundwater flow is also expected to be influenced by tidal fluctuations.

4.1.5 Water Supply Information

The bunkers at Calf Pasture Point are located in an area with a Rhode Island Department of

Environmental Management (OEM) Class "GB" groundwater classification. "GB" classified groundwater

is primarily located in highly urbanized areas or in the vicinity of disposal sites for solid waste,

hazardous waste or sewage sludge, and may not be appropriate for human consumption without

treatment, due to known or presumed deterioration.

No active groundwater supply wells exist at NCBC-Davisville on Navy property (TRC, 1993a). All

potable water supplies within the NCBC-Davisville area are supplied by groundwater sources. The

nearest public drinking water supply wells are located approximately 2.0 miles north of the NCBC

Davisville area and are operated by the Rhode Island Port Authority and Economic Corporation (RIPA

EC) and by the Water Works Commission of North Kingstown.

Five additional public groundwater supply wells are located near the intersection of U.S. Route 1

(Boston Post Road) and Route 402. These wells are located approximately 3 miles west-northwest

of the site in the Hunt River reservoir. Two of the wells are owned and managed by the Town of North

Kingstown, two of the wells are owned and managed by the Rhode Island Port Authority, and one well

is owned and managed by the Kent County Water Authority.
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The closest known private well to Calf Pasture Point is located approximately 1.1 miles west-northwest

of the site, at the intersection of Quidnessett Road and Fletcher Road. Refer to Figure 2-1 for the

location of the well. Additional private wells are located to the west' on Newcomb Road and Potter

Road and further north on Fletcher Road.

Documented water supply wells are located in apparent upgradient locations from Calf Pasture Point.

Therefore. it is unlikely that groundwater in the vicinity of the supply wells is impacted by site

conditions.

4.2 GROUNDWATER PATHWAY DATA EVALUATION

This section provides an evaluation of the analytical data pertaining to contaminant migration from soils

to groundwater. referred to as the groundwater pathway. The data evaluation tables in this and

subsequent pathway data evaluation sections present only those analytes that were detected in at

least one sample. The tables compare the maximum detected concentration of each analyte to the

maximum background concentration (inorganic analytes only) and a risk-based Soil Screening Level

(SSL). Frequency of detection is then only evaluated for those analytes with maximum detected

concentrations which exceed the maximum background concentration (inorganic analytes only) and

the SSL.

The source of maximum background concentrations in the data evaluation tables is the NCBC Draft

Remedial Investigation Report presented by TRC Environmental Corporation (1993b). The background

samples were collected by TRC from 7 unimpacted areas located as close to NCBC sites as possible.

Identification of unimpacted areas was made on the basis of aerial photographs an evaluation of

organic analytical data.

The groundwater pathway SSL is a chemical concentration in soil which represents a level of

contamination above which there is a potential for migration of the specific compound to groundwater.

A contaminant concentration exceeding the SSL may represent sufficient concern to warrant further

site-specific study. Contaminant concentrations in soil which exceed the screening level would not

necessarily designate a site as contaminated. nor trigger a response action. However. they may

suggest that a further evaluation of potential risks posed by the site may be appropriate. Further

evaluation of SSL exceedances include consideration of the frequency of detection and evaluation of

the magnitude of the specific SSl exceedance.

The source of the SSLs presented in the data evaluation tables is the EPA Draft Soil Screening level

Guidance (September 1993). SSL values proposed by EPA are presented, when available. SSLs for

analytes for which EPA has not proposed an SSl were calculated by applying a partitioning equation

provided in the Draft SSl Guidance to the following groundwater standards. in order of precedence:

non-zero Maximum Contaminant level Goal (MCLG); Maximum Contaminant level (MCl); and an

aqueous concentration corresponding to a 10·a risk for carcinogens or a hazard quotient of 1 for

noncarcinogens. A dilution and attenuation factor (OAF) of 10, which the Draft Guidance suggests

is generally appropriate. was then applied to the calculated SSl value: In certain cases where there

was insufficient data to calculate an SSL for an analyte, data for a chemically similar analyte was used.

The spreadsheet and source documents used to calculate the SSls are presented in Appendix E. This

spreadsheet indicates the source of each SSl used in the data evaluation tables.

The frequency of detection presented in the data evaluation tables was determined by dividing the total

number of positive detections by the total number of sample locations. A positive detection in either

or both samples in a duplicate pair (i.e., samples collected concurrently from the same location) were

counted as one positive detection in one sample. June 1993 sample locations were considered to be

distinct from February 1994 sample locations.
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4.2.1 Surface Soil

Tables 4-1 and 4-2 present an evaluation of the analytical data for the surface soil samples collected
from locations between Magazine Road and the three bunkers.

The maximum concentration of total lead detected in these samples was below the maximum
background concentration. The maximum concentration of TCLP lead detected in these surface soil
samples was below the TCLP regulatory level for lead.

4.2.2 Subsurface Soil

Tables 4-3 and 4-4 present an evaluation of the analytical data for the subsurface soil samples
collected from 12 locations in 6 test pits.

Four volatile organic compounds were detected in soil samples collected from the test pits. Of these,
methylene chloride was the only one which exceeded its respective groundwater SSL. Methylene
chloride was detected in ten of the twelve soil samples, at concentrations ranging from 13 pg/kg to
53 J pg/kg. The SSL for methylene chloride IS 7 pg/kg. There is no record of disposal of methylene
chloride onsite.

Eleven inorganic analytes were detected at concentrations which exceeded the maximum background
concentrations. Of these eleven analytes, four (calcium, iron, magnesium, and potassium) were not
evaluated further because they are essential human nutrients. No groundwater SSL was available for
aluminum. Aluminum was detected in 12 of 12 sample locations. Aluminum is a major constituent
of mineral soils. The maximum detected concentrations of the remaining six analytes (barium,
chromium, cobalt, manganese, mercury, and nickel) were all below the corresponding groundwater
SSLs.
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TABLE 4-'

GROUNDWATER PATHWAY DATA EVALUATION

TOTAL LEAD IN SURFACE SOIL SAMPLES FROM 6 LOCATIONS

CALF PASTURE POINT MUNITIONS BUNKERS

DAVISVILLE. RHODE ISLAND

ANALYTE MAXIMUM MAXIMUM MAXIMUM SSL MAXIMUM FREQUENCY

DETECTED BACKGROUND DETECTED (mglkg) DETECTED OF

CONCENTRATION CONCENTRATION CONCENTRATION CONCENTRATION DETECTION

(mg/kg) (mglkg) > MAXIMUM > SSL7

BACKGROUND?

Lead 38.7 53.8 No NE NE NE

NE Not Evaluated.
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TABLE 4·2
GROUNDWATER PATHWAY DATA EVALUATION

TCLP LEAD IN SURFACE SOIL SAMPLES FROM 6 LOCATIONS
CALF PASTURE POINT MUNITIONS BUNKERS

DAVISVILLE, RHODE ISLAND

ANALYTE MAXIMUM REGULATORY MAXIMUM FREQUENCY OF
DETECTED LEVEL(l) DETECTED DETECTION

CONCENTRATION (mg!lJ CONCENTRATI,ON >
(mgl11 REGULATORY

LEVEL?

TCLP Lead 0.047 5.0 No NE

NE Not Evaluated.

(1] U.S. EPA Toxicity Characteristic Leaching Procedure (TCLPI Regulatory Level. Concentrations exceeding this value
are subject to RCRA hazardous waste requirements (US EPA, 1990).
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TABLE 4-3
GROUNDWATER PATHWAY DATA EVALUATION

ORGANIC COMPOUNDS IN SUBSURFACE SOIL SAMPLES
FROM 12 LOCATIONS IN 6 TEST PITS

CALF PASTURE POINT MUNITIONS BUNKERS
DAVISVILLE, RHODE ISLAND

COMPOUND MAXIMUM SSL MAXIMUM FREQUENCY OF
DETECTED (pglkg) DETECTED DETECTION

CONCENTRATION CONCENTRATION
(pglkg) > SSL?

Acetone 64 J 1,020 No NE

Methylene chloride 53 J 7.0 Yes 10'12

Xylene 1 J 57,000 No NE

Toluene 2 J 3,600 No NE

J Quantitation is approximate.
NE Not Evaluated.
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TABLE 4-4
GROUNDWATER PATHWAY DATA EVALUATION

INORGANIC ANALYTES IN SUBSURFACE SOIL SAMPLES
FROM 12 LOCATIONS IN 6 TEST PITS

CALF PASTURE POINT MUNITIONS BUNKERS
DAVISVILLE, RHODE ISLAND

ANALVTE MAXIMUM MAXIMUM MAXIMUM SSL MAXIMUM FREQUENCV OF
DETECTED BACKGROUND DETECTED (mgJkg) DETECTED DETECTION

CONCENTRATION CONCENTRATION CONCENTRATION CONCENTRATION
(mg/kg) (mglkg} > MAXIMUM > SSU

BACKGROUND?

Aluminum 10,900 8,560 Ves NA NE 12/12

Arsenic 5.2 8.1 No NE NE NE

Barium 33.1 15.5 Ves 543 No NE

Beryllium 0.55 0.66 No NE NE NE

Calcium 4,700 628 Ves NEll) NE NE

Chromium 14.5 9.6 Ves 2,210 No NE

Cobalt 11.3 4.6 Ves 154 No NE

Copper 13.0 15 No NE NE NE

Iron 17,800 12,000 Yes NEill NE NE

Lead 12.9 J 53.8 No NE NE NE

Magnesium 3,890 1,220 Yes NEI'1 NE NE

Manganese 190 150 Yes 261 No NE

Mercury 0.16 0.03 Yes 3.0 No NE

Nickel 9.1 5 Yes 82.0 No NE

Potassium 1,360 728 Yes NEll) NE NE

Vanadium 18.9 24.6 No NE NE NE

Zinc 31.5 172 No NE NE NE

J Quantitation is approximate.
NA Not Available.
NE Not Evaluated.

(1) Analyte is an essential human nutrient.
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5.1

5.0 SURFACE WATER PATHWAY

SURFACE WATER PATHWAY DESCRIPTION

NCBC-Davisville is located within the Potowomut-Wickford drainage basin, which comprises
approximately 60 square miles in the central-south portion of Rhode Island. Streams divide the basin
into several sub-basins. Calf Pasture Point lies within the Coastal River basin which drains from the
highlands to the west and discharges into Narragansett Bay. The site lies within the 1OO-year flood
plain (Ecology and Environment, Inc., 1993).

The site slopes gradually towards Narragansett Bay. The soils are described as well-drained, and the
vegetative cover consists of tall grasses, reeds, and small trees. Over 22.5 acres of wetlands have
been mapped on Calf Pasture Point, including 3.5 acres bordering Narragansett Bay and 2.5 acres
bordering Allen Harbor (Ecology and Environment, Inc., 1993). Fisheries are located in Narragansett
Bay. Shellfishing was closed in Allen Harbor in approximately 1986 due to sediment contamination
near the Allen Harbor landfill.

Annual precipitation in the area has ranged from 24.8 to 66.2 inches, with an average of 42.3 inches.
The frequency of measurable precipitation events (0.01 inch or greater) averages once every three
days and is evenly distributed throughout the year. The average snowfall is almost 40 inches and has
varied from 11.3 to 75.6 inches (TRC, 1993al.

No year-round water bodies or water run-off channels were identified on the site during the SASE
investigation. Surface runoff channels are poorly developed at the site because precipitation rapidly
infiltrates into the relatively high-permeability soils and exits the site primarily through the groundwater
pathway.

5.2 SURFACE WATER PATHWAY DATA EVALUATION

No surface water bodies were noted onsite during SASE field work. In accordance with the work plan,
no surface water or sediment samples were collected during this investigation. Surface water exits
the site primarily through the groundwater path, therefore, minimal risk is posed by the surface water
pathway.
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6.1

6.0 SOIL EXPOSURE PATHWAY

SOIL EXPOSURE PATHWAY DESCRIPTION

The evaluation of the soil exposure pathway data in the following section assumes a residential reuse
scenario for the site.

6.2 SOIL EXPOSURE PATHWAY DATA EVALUATION

This section provides an evaluation of the analytical data pertaining to the soil exposure pathway. This
pathway addresses a scenario which assumes long-term daily exposure via ingestion of soil (U.S. EPA,
1993). The data evaluation tables presented in this section were developed using the approach
discussed in Section 4.2.
The soil exposure pathway SSL is a chemical concentration in soil that represents a level of
contamination above which there may be sufficient concern to warrant further site-specific study.
Contaminant concentrations in soil which exceed the screening level would not necessarily designate
a site as contaminated, nor trigger a response action. However, they may suggest that a further
evaluation of potential risks posed by the site may be appropriate. Further evaluation of SSL·
exceedances includes consideration of the frequency of detection and evaluation of the magnitude of
the specific SSL exceedance.

The source of the SSLs presented in the data evaluation tables is the EPA Draft Soil Screening Level
Guidance (September 1993). SSL values proposed by EPA are presented. when available. SSLs for
analytes for which EPA has not proposed an SSL were calculated by applying an equation provided in
the Draft SSL Guidance to the Oral Slope Factor for carcinogens, or Oral Reference Dose for
noncarcinogens. In certain cases where there was insufficient data to calculate an SSL for an analyte,
data for a chemically similar analyte was used. The spreadsheet and source documents used to
calculate the SSLs are presented in Appendix E. This spreadsheet indicates the source of each SSL
used in the data evaluation tables.

6.2.1 Surface Soil

Table 6-1 presents an evaluation of the analytical data for the surface soil samples collected from six
locations between the three bunkers (#59, 60. 339) and Magazine Road in June 1993 and February
, 994. Refer to Figure 2-3 for the specific sample locations.

The maximum concentration of total lead detected in the surface soil samples was below the maximum
background concentration; therefore, no further evaluation of surface soils as a contaminant pathway
is necessary.

6.2.2 Wipe Samples

Tables 6-2 and 6-3 present an evaluation of the analytical results from wipe sampling conducted in the
bunkers in June 1993. The bunker doors are currently welded shut, however, this evaluation considers
unrestricted access to the bunker interiors.
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TABLE 6-'
SOIL EXPOSURE PATHWAY DATA EVALUATION

LEAD IN SURFACE SOIL SAMPLES FROM 6 LOCATIONS
CALF PASTURE POINT MUNITIONS BUNKERS

DAVISVILLE, RHODE ISLAND

ANALYTE MAXIMUM MAXIMUM MAXIMUM SSL MAXIMUM FREQUENCY
DETECTED BACKGROUND DETECTED (mglkg) CONCENTRATION OF DETECTION

CONCENTRATION CONCENTRATION CONCENTRATION > SSU
(mglkg) (mglkg) > MAXIMUM

BACKGROUND?

I',00 I 38.7

I
53.8

I
No I NE I NE

I
NE I

NE Not Evaluated.
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TABLE 6-2
SOIL EXPOSURE PATHWAY DATA EVALUATION

ORGANIC COMPOUNDS IN WIPE SAMPLES
FROM 12 LOCATIONS IN 3 BUNKERS

CALF PASTURE POINT MUNITIONS BUNKERS
DAVISVILLE, RHODE ISLAND

COMPOUND MAXIMUM DETECTED NEW JERSEY MAXIMUM DETECTED FREQUENCY OF
CONCENTRATION CLEANUP CONCENTRATION > DETECTION

VJg/l00 cm2
) STANDARD(1) NJCS?

VJg/l00 cm')

Naphthalene 4J 0.145 Yes 5/12

2-Methylnaphthalene 1 J 0.726 Yes 1/12

n-Nitrosodiphenylamine 5J 786 No NE

Phenanthrene 0.8 J NA NE 1/12

Di-n-butylphthalate 1 J 3.63 No NE
Auoranthene 0.6 J 1.45 No NE

4,4'-DDT 0.13 J 0.018 Yes 1/12

Methoxychlor 17 J 0.182 Yes 3/12

Endrin aldehyde 0.1 J NA NE 1/12

alpha-Chlordane 0.12 J 0.002 Yes 2/12

gamma-Chlordane 0.11 J 0.002 Yes 2/12

J Quantitation is approximate.
NA Not Available.
NE Not Evaluated.

(1) New Jersey cleanup standard for accessible surfaces of building interiors.
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TABLE 6·3
SOIL EXPOSURE PATHWAY DATA EVALUATION

INORGANIC ANALYTES IN WIPE SAMPLES
FROM 12 LOCATIONS IN 3 BUNKERS

CALF PASTURE POINT MUNITIONS BUNKERS
DAVISVILLE. RHODE ISLAND

ANALYTE MAXIMUM NEW JERSEY MAXIMUM FREQUENCY OF
DETECTED CLEANUP DETECTED DETECTION

CONCENTRAliON STANDARDI31 CONCENTRAliON
tug/100 cm2) tug/l00 cmZ) > NJCS?

Aluminum 10,500 NA NE 4/12

Arsenic 6.3 2.2 Yes 3/12

Barium 71.8 J 2.54 Yes 1/12

Beryllium 0.66 0.182 Yes 1112

Cadmium 5.3 280 No 4112

Calcium 15,600 NE(l) NE NE

Chromium 62.6 36.3 Yes 3112

Cobalt 10.5 0.290 Yes 5112

Copper 346 1.45 Yes 4112

Iron 227.000 NE(1) NE NE

Lead 380 21.5(2) Yes 1112

Magnesium 2,290 NE(l) NE NE

Manganese 851 J 0.182 Yes 7/12

Mercury 0.63 240 No 5/12

Nickel 117 0.726 Yes 7112

Potassium 3,430 NE(l) NE NE

Silver 2.4 0.182 Yes 1112

Vanadium 13.7 0.2.54 Yes 2/12

Zinc 3,060 10.9 Yes 2/12

J Quantitation is approximate.
NA Not Available.
NE Not Evaluated.

(1) Analyte is an essential human nutrient.

(2) Rhode Island Department of Health standard for lead in dust on interior floors.

(3) New Jersey cleanup standard for accessible surfaces of building interiors, unless otherwise specified.
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Since national standards for contamination of building interiors have not been established, the·
maximum concentration of each analyte detected in the 12 wipe samples is compared to a Building
Interior Cleanup Standard proposed by the New Jersey Department of Environmental Protection (1992).
New Jersey's proposed clean-up standards adopt existing regulatory standards, such as the 1990 U.S.
Department of Housing and Urban Development (HUD) clearance criteria for lead abatement projects,
and use models to calculate contaminant-specific clean-up goals.

The cleanup standards for carcinogenic effects are based on a scenario which assumes daily exposure
of an adult, via ingestion, to an 8.9 m2 accessible contaminated surface over a 70-year period. The
cleanup standards for noncarcinogenic effects are based on a scenario which assumes exposure of a
worker, via ingestion, to an 8.9 m 2 accessible contaminated surface for 5 days per week, over a 25
year period. Numerical cleanup standard values proposed by New Jersey are presented, when
available. Cleanup standard values for analytes for which New Jersey has not proposed a numerical
value were calculated using equations provided in the proposed cleanup standard regulations. The
spreadsheet used to calculate the cleanup standard values is presented in Appendix E.

The New Jersey Clean-up Standards have no regulatory impact on sites located in Rhode Island. They
are referenced here only to provide comparative contaminant concentrations for the evaluation of
surficial contamination (primarily dust) inside buildings, where no national or State of Rhode Island
standards exist. The State of Rhode Island has established a "lead-free" standard for building interior
surfaces; this standard is used in the evaluation of lead wipe sample results.

Eleven organic compounds were detected in the wipe samples. Of these eleven compounds, six
(naphthalene; 2-methylnaphthalene; 4,4' -DDT; methoxychlor; alpha-chlordane; and gamma-chlordane)
were detected at concentrations above the applicable New Jersey cleanup standard. Of these,
naphthalene had the highest frequency of detection (5/12); 2-methylnaphthalene; phenanthrene; 4,4'
DDT; and endrin aldehyde had the lowest frequency of detection (1/12). New Jersey cleanup
standards were unavailable for phenanthrene and endrin aldehyde, each of which was detected at a
frequency of 1/1 2.

Nineteen inorganic analytes were detected in the wipe samples. Of these 19 analytes, 12 (arsenic,
barium, beryllium, chromium, cobalt, copper, lead, manganese, nickel, silver, vanadium, and zinc) were
detected at concentrations above the applicable New Jersey cleanup standard. Of these, manganese
and nickel had the highest frequency of detection (7/12); barium, beryllium, lead, and silver had the
lowest frequency of detection (1/12). A New Jersey cleanup standard was unavailable for aluminum,
which was detected at 4 of 12 locations. New Jersey cleanup standards were not evaluated for the
essential human nutrients calcium, iron, magnesium, and potassium. The Rhode Island Department
of Health (1992) standard for lead in dust on interior floors was used in the evaluation of the lead
results. This standard is designed to be protective of children in residential settings.

6.3 ECOLOGICAL RECEPTORS

During September and October 1989, the Rhode Island Department of Environmental Management
Natural Heritage Program (RIDEM NHPl conducted a rare and endangered species survey of the NCBC
facility. The focus of the survey was to identify areas on the base that may have the potential to serve
as habitat for rare and endangered species. According to the RIDEM NHP, no rare species are known
to reside on NCBC property. A species of interest that has maintained a nest site at the base for
several years is the osprey (Pandion haliaetus). No specific recommendations regarding rare species
are applicable to the Allen Harbor area. However, Allen Harbor is an important estuarine system
requiring protection.
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7.1

7.0 AIR PATHWAY

AIR PATHWAY DESCRIPTION

The evaluation of the air exposure pathway data in the following section assumes a residential reuse
scenario for the site.

7.2 AIR PATHWAY DATA EVALUATION

This section provides an evaluation of the analytical data pertaining to the air pathway. This pathway
addresses a scenario which assumes long-term daily inhalation of chemicals present in soil. The data
evaluation tables presented in this section were developed using the approach discussed in Section
4.2.

The air pathway SSL is a chemical concentration in soil that represents a level of contamination above
which there may be sufficient concern to warrant further site-specific study. Contaminant
concentrations in soil which exceed the screening level would not necessarily designate a site as
contaminated, nor trigger a response action. However, they may suggest that a further evaluation of
potential risks posed by the site may be appropriate. Further evaluation of SSL exceedances includes
consideration of the frequency of detection and evaluation of the magnitude of the specific SSL
exceedance.

The source of the SSLs presented in the data evaluation tables is the EPA Draft Soil Screening Level
Guidance (September 1993). SSL values proposed by EPA are presented, when available. SSLs for
analytes for which EPA has not proposed an SSL were calculated by applying an equation provided in
the Draft SSL Guidance to the Inhalation Unit Risk Factor for carcinogens or Inhalation Reference
Concentration for noncarcinogens. In certain cases where there was insufficient data to calculate an
SSL for an analyte, data for a chemically similar analyte was used. The spreadsheet and source
documents used to calculate the SSLs are presented in Appendix E. This spreadsheet indicates the
source of each SSL used in the data evaluation tables.

7.2.1 Surface Soil

Table 7-1 presents an evaluation of the analytical data for the surface soil samples collected from six
locations between the bunkers and Magazine Road in June 1993 and February 1994. Refer to Figure
2-3 for the sample locations. The samples were analyzed for total lead and TCLP lead. The TCLP lead
results are not considered to be relevant to the evaluation of the air pathway at the site. The
maximum concentration of total lead detected in the surface soil samples was below the maximum
background concentration. Therefore, the risk posed by lead as a potential airborne dust contaminant
is within background levels and no further evaluation of the air pathway is necessary.
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TABLE 7-1
AIR PATHWAY DATA EVALUATION

LEAD IN SURFACE SOIL SAMPLES FROM 6 lOCAnONS
CALF PASTURE POINT MUNITIONS BUNKERS

DAVISVillE. RHODE ISLAND

ANALYTE MAXIMUM MAXIMUM MAXIMUM SSL MAXIMUM FREQUENCY
DETECTED BACKGROUND DETECTED (mglkg) DETECTED OF DETECTION

CONCENTRATION CONCENTRATION CONCENTRATION CONCENTRATION
(mglkg) (mglkg) > MAXIMUM :> SSL7

BACKGROUND?

IL"~ I 38.7

I
53.8

I
No I NE I NE

I
NE

I

NE Not Evaluated.
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8.0 SUMMARY AND CONCLUSIONS

The objectives of this Study Area Screening Evaluation were: to assess whether releases of previously
stored materials may have contaminated the interiors of three munitions bunkers on Calf Pasture Point;
to assess whether previously-stored materials could have been released from the bunkers; and to
determine the presence of wastes reportedly buried next to one of the bunkers.

Field activities included: a geophysical survey; a review of the condition of the bunkers and bunker
floor surfaces; test pit excavation; collection of subsurface soil samples from the test pits; collection
of surface soil samples adjacent to the bunkers; and collection of wipe samples from the interior
surfaces of the bunkers.

Four exposure pathways at the site (groundwater, soil, surface water, and air) were characterized and
analytical data pertaining to each pathway was evaluated through comparisons with applicable
standards (maximum background concentrations, Soil Screening Levels (SSLs), and Rhode Island and
New Jersey cleanup standards).

The geophysics survey and subsequent test pit excavations did not indicate the presence of any buried·
containers. Evaluation of the bunker floors determined that the floors were not cracked; however,
several small, lightly-stained areas were noted. Wipe samples were collected from these areas. No
impacts of reported buried wastes were noted during the SASE investigation.

An evaluation of the analytical data pertaining to the groundwater pathway determined the following:
only methylene chloride was detected in subsurface soil samples at a maximum concentration which
exceeded its groundwater pathway SSL; and the maximum concentration of TCLP lead detected in
surface soil samples collected from locations between the three bunkers and Magazine Road was below
the TCLP regulatory level for lead. Risks posed by other site contaminants were within acceptable
limits as established by SSLs.

No year-round water bodies or water run-off channels were identified on the site during the SASE
investigation. In accordance with the work plan, no surface water or sediment samples were collected
during this investigation; therefore, analytical data pertaining to the surface water pathway was not
available for evaluation. However, considering the lack of surface water bodies at the Site, the risk
posed by this route is considered low. .. .

An evaluation of the data pertaining to the bunker interiors determined the following: six organ~.c.
compounds (naphthalene, 2-methylnaphthalene, 4,4' -DDT, methoxychlor, alpha-chlordane, and gamma- .
chlordane) and twelve inorganic analytes (arsenic, barium, beryllium, chromium, cobalt, copper, lead,
manganese, nickel, silver, vanadium, and zinc) were detected in wipe samples from the interior of the '
bunkers at maximum concentrations which exceeded the Rhode Island lead standard or proposed New \
Jersey cleanup standard. ~

An evaluation of the soil exposure pathway for lead indicates that the maxim~m concentration of total
lead detected in surface soil samples collected from locations between the three bunkers and Magazine
Road was below the maximum background concentration, therefore, no risk above background levels
is present in soils sampled during the SASE investigation.
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An evaluation of the data pertaining to the air pathway determined that the maximum concentration
of total lead detected in surface soil samples collected from between the bunkers and Magazine Road
was below the maximum background concentration therefore, no risk above background levels are
posed by lead in soils.
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SURFACE GEOPHYSICAL SURVEYS
STUDY AREA SCREENING EVALUATIONS

NAVAL CONSTRUCTION BATTALION CENTER
DAVISVILLE, RHODE ISLAND

NAVY CLEAN CTO 127

INTRODUCTION

At the request of Haliburton NUS Corporation (HNUS)
reconnaissance electromagnetic (EM), magnetic and ground
penetrating radar (GPR) geophysical surveys were completed at the
Naval Construction Battalion Center (NCBC), Davisville, Rhode
Island. The objectives of these surveys were to identify
geophysical anomalies that may indicate the presence of
subsurface cultural features, including buried vessels, piping,
utility conduits, and construction materials.

Northeast Geophysical Services (NGS) provided all eqUipment,
personnel, mobilization, materials, data reduction,
interpretation and reporting for the surveys. HNUS established
all survey grids and provided all survey control.

The field surveys were completed on June 9, 10 and 11, 1993.
This report describes the equipment and methods used and the
results of the survey. Results are presented as maps of
magnetic, electromagnetic and ground penetrating radar anomalies.
Some statistical data, magnetic baseline data, and magnetic and
electromagnetic profiles of the lines surveyed are also presented
in the appendices.

LOCATION AND SITE CONDITIONS

Three areas were investigated as follows:

Study Area Ql - CED Drum Storage Area: Electromagnetic and
Magnetic Surveys

Study Area 04 - CED Asphalt Disposal Area: Ground
Penetrating Radar Survey

Calf Pasture Point Munitions Bunkers: Electromagnetic
Survey



Locations and site descriptions for each of these areas are
as presented in Section 1 of the request for proposals (HNUS RFP
#1298-93-097). See Appendix A.

GEOPHYSICAL METHODS

Electromagnetic Methods and Instrumentation

Electromagnetic measurements are made by inducing a current
into the ground from a transmitter coil, and recording the
resulting secondary electromagnetic field at a receiver coil a
fixed distance away. The method is based on electromagnetic
induction, and physical contact with the ground is not required.
The strength of the secondary field depends upon the conductivity
of materials in the ground.

For the electromagnetic surveys a Geonics EM-3l was used to .
make measurements of the quadrature and inphase components of the
electromagnetic field. The EM-3l is a one-person device
containing both transmitter and receiver coils on a 3.7-meter
frame. The instrument was used in the vertical dipole mode which
has an effective maximum exploration depth of approximately 18
feet.

The inphase component of the electromagnetic field is
sensitive to the presence of metal objects. When used in this
mode, the EM-31 acts as a metal-detector. Units of measurement
are parts per thousand (ppt) of the total field. Abrupt
deflections (positive and negative) in the inphase measurement
are indicative of metallic conductors.

The quadrature mode of the EM-3l instrument is adjusted to
read directly in units of conductivity called mill i-Siemens per
meter (mS/m). Terrain conductivity may be affected by a number
of factors including moisture content, mineralogy, and soil
thickness. Buried metallic objects can also contribute to the
readings. Lineal conductors such as pipelines or fence lines
will often cause an M-shaped anomaly pattern in the quadrature
readings with negative readings directly over the conductor and
positive readings on either side. In the absence of metallic
objects, large increases in conductivity are likely due to
increased ion concentration in the soil and/or groundwater.

The strength or amplitude of an EM anomaly is mainly a
function of the size of the metallic object and the distance of
that object from the EM-3l instrument. Strong EM anomalies
generally represent larger, near-surface conductors whereas
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weaker anomalies are likely smaller conductive objects or
conductors that are more distant (either laterally or vertically)
from the instrument.

EM-3l measurements were taken at 5-foot intervals along each
survey line at the CED Drum Storage Area Grid and Grids A, S, and
C at the Calf Pasture Point Munitions Bunker Area. Survey lines
were oriented roughly north-south and east-west at each grid.
Profiles of each survey line of both inphase and quadrature
measurements were examined for deflections indicative of metallic
conductors.

At the grid nodes, where the east-west and north-south
survey lines intersect, pairs of EM measurements taken at
different instrument orientations were available for comparison.
Under natural conditions instrument orientation will not
significantly affect the EM measurements. The presence of
localized metal can create an anisotropic effect with differences
in measurements between instrument orientations. EM values at .
the nodes of each survey grid were examined for anisotropy which
might indicate nearby metal.

Magnetic Methods and Instrumentation

Magnetic measurements were made with an E.G. & G. Geometries
G-856 proton precession magnetometer/gradiometer. This
instrument measures the total magnetic field intensity at two
sensors, separated by a fixed vertical distance. From this data
the magnetic field gradient between the two sensors is
calculated. The gradient is expressed in nanoteslas per unit
distance (nanoteslas per foot in this survey).

By using vertical gradient measurements rather than a single
total field measurement, the need to collect base station data
for correction of survey data for diurnal variations and magnetic
storms is eliminated. (Base station data was collected, however,
to meet contract specifications, and as a check on instrument
functioning during the survey.)

In the absence of any ferrous objects or magnetic minerals
(magnetite, pyrrhotite), the total field intensity will be that
of the earth's magnetic field, and the gradient will be near .02
nanoteslas per meter in middle latitudes. Gradient anomalies
produced by the presence of ferrous objects will be proportional
to the amount of magnetic material present, and inversely
proportional to the third or fourth power of distance from the
sensor.
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Readings were taken at 10-foot intervals along each survey
line at the CED Drum Storage Area. Summary statistics were
calculated for the data, and a histogram of gradient values was
constructed. The statistical mode most closely approximates the
natural background conditions in the absence of ferrous metal.
Distance from the mode was used to measure anomaly size.

Ground Penetrating Radar Methods and Instrumentation

Ground penetrating radar utilizes high frequency radio waves
to probe the subsurface. Radio waves are transmitted into the
ground from an antenna which is pulled across the surface. In
the subsurface, radio waves are reflected at interfaces of
materials with contrasting dielectric properties. The returning
signal is intercepted by a receiver and converted to a graphic
image. The horizontal axis of the graphic image is distance
along the traverse. The vertical axis is the two-way travel tim~

of the radar pulses, in nanoseconds (ns).

The instrument used for this survey was an SIR System-3 with
500 and 300 MHz antennas, manufactured by Geophysical Survey
systems, Inc. Tests with both antennas at Study Area 04 showed
the 300 MHz to give the best results, and was used for this
survey.

The antenna was dragged along the ground surface and across
the trench at approximately 2 mph.

Lines traversing the visible trench were extended a
considerable distance to the south in order to determine a
characteristic reflection pattern for the undisturbed subsurface.
The profiles were then examined for areas that had a different
reflection pattern from this "background" pattern.

The GPR profiles were examined in the field as they were
produced. In the office, GPR profiles were examined in more
detail, and anomalous areas noted on the profiles were trans
ferred to a map.

4



SURVEY RESULTS

Study Area 01 - CED Drum Storage Area

Electromagnetic Survey

At the CED Drum Storage Area, EM measurements were taken at
5-foot intervals on a 50 by 50-foot survey grid. A total of
1,332 measurements were taken of the inphase and quadrature
component.s along about 6,500 lineal feet. A summary of the
statistics and a histogram of the EM data is in Appendix B.

A profile of each survey line was plotted and examined for
deflections (anomalies) in theinphase and also quadrature
measurements. A plot map showing the location and relative
amplitude of the EM anomalies is shown in Figure 1. The EM
anomalies were grouped into categories of strong, moderate or
weak, based on their relative amplitude or difference from the
mode. The results, presented in Figure 1, show that most of the
strong EM anomalies are associated with surface metal or known
buried pipelines.

EM measurements taken at the grid nodes (intersections of
the east-west and north-south) survey lines were examined for
anisotropy. In general, the difference between pairs of inphase
measurements was less than 0.25 ppt. Measurements that differed
by more than 0.6 ppt were considered anisotropic, and indicative
of possible nearby metal. The comparisons of grid node data are
shown in Appendix F. These results show that the nodes which
have anisotropic values (greater than 0.6 ppt) are at or within
10 feet of EM anomalies identified on Figure 1.

EM anomalies at the CED Drum Storage Area were field checked
by Northeast Geophysical Services accompanied by Chuck Martin of
HNUS. A Fisher M-Scope TW6 metal detector/pipe locator was used
to locate and confirm the EM anomalies. Those anomalies that
could not be explained by surface metal or known pipelines were
marked in the field for possible further investigation.

Magnetic Gradient Suryev

Results of the magnetic gradient survey are presented on the
Magnetic Gradient Contour Map (Figure 2). Summary statistics and
a histogram' of magnetic data are presented in Appendix C. A
total of 670 magnetic gradient readings were taken over the grid
(approximately 6,50~ lineal feet).
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A base station, located at station 1501., 400N, was monitored
at least once each half-hour throughout the survey period. The
total field and gradient readings for the b~se station are
presented in Appendix D. The gradient data show good
repeatability of gradient readings; the total field data shows
diurnal variations of the earth's magnetic field of approximately
15 nanoteslas, and the absence of magnetic storms.

Gradient values of +/- 8 nanoteslas ~er foot or more were
considered anomalous in this study. This value was selected
based on a number of factors, including our experience with drum
detection in the northeast; examination Of the summary
statistics, histograms and profiles of magnetic data presented in
Appendix C; literature on drum detection; and assumptions we
made regarding burial depth. Anomalous areas are indicated by
the 8 nanoteslas per foot contour line on the Magnetic Gradient
Contour Map, Figure 2.

At the CED Drum Storage Area relatively shallow burial
depths, probably 5 feet or less, are assumed for any possible
buried drums or other ferrous objects. It is likely that buried
drums would produce anomalies significantly larger than 8
nanoteslas per foot.

Magnetic anomalies at the CED Drum Storage Area were field
checked by Northeast Geophysical Service~ accompanied by Chuck
Martin of HNUS. A Fisher M-Scope TW6 metal detector/pipe locator
was used to locate and confirm the magnetic anomalies. Those
anomalies that could not be explained by surface metal or known
pipelines were marked in the field for possible further
investigation. These locations are approximately as follows:

1. the intersection of Lines SOE and SOON
2. 50E, 430N
3. 3S0-370E, 4S0N
4. 300E, 370N.

Coincident Electromagnetic and Magnetic anomalies

Figure 3 shows only those electromagnetic and magnetic
anomalies that are coincident, or nearly so. Coincident metal
detector anomalies are also shown. Most of these coincident
anomalies are associated with the buried pipes, catch basins and
other features shown on the map. Two of these anomalies could
not be explained by any of these featur~s. They are located at
the intersection-of Lines SOE and SOON, and 300E, 370N. These
locations were among the locations marked in the field for
possible further investigation.
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Calf Pasture Point Munitions Bunkers Area

Electromagnetic Survey

Three survey grids were established by HNUS personnel at the
Calf Pasture Point Munitions Bunkers area. Grid A (Figure 4) is
located around Bunker 60. Grid B (Figure 5) is located around
Bunker 339. Grid C (Figure 6) is located around Bunker 59.
Measurements of inphase and quadrature w~re taken at 5-foot
intervals along each survey line at each grid. Collectively, a
total of 599 measurements were taken over 2,825 lineal feet at
the three grids. A summary of the statistics and a histogram of
the EM data for the Calf Pasture Point Munitions Bunkers area is
in Appendix E.

A profile of each survey line was plotted and examined for
deflections (anomalies) in the inphase and also quadrature
measurements (Appendix E). Plot maps of each grid showing the
location and relative amplitude of the EM anomalies is shown in
Figures 4, 5, and 6~ The EM anomalies were grouped into three
categories of strong, moderate, or weak based on their relative
amplitude or difference from the mode. Broad areas of anomalous
EM response are also shown.

EM measurements taken at the grid nodes (intersections of
the east-west and north-south) survey lines were examined for
anisotropy. In general the difference between pairs of inphase
measurements was less than 0.25 ppt. Measurements that differed
by more than 0.6 ppt were considered anisotropic, indicative of
possible nearby metal. The results of the EM comparisons are
shown in appendix F. These results show that the nodes which
have anisotropic values (greater than 0.6 ppt) are at or within
10 feet of EM anomalies identified on Figures 4, 5, and 6.

EM results for the three grids at the Calf Pasture Point
Munitions Bunker Area were reviewed and discussed by Northeast
Geophysical Services and Chuck Martin of SNUS. Most of the
strong EM anomalous zones are located next to and are almost
certainly caused by the Bunkers themselves which are partly made
of corrugated metal. Other EM anomalous zones are located in the
paved areas at the entrances to the Bunkers. These anomalies are
suspected to be caused by metal reinforcement bars that are
likely embedded in the concrete pavement. In Grid A (Figure 4)
there is an anomalous area located to the northeast of Bunker 60
along the east side of the access road. There was no visible
cause for this anomaly and it may represent a buried cable or
pipe. This area and perhaps three other isolated, weak EM

7
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anomalies, as shown on Figures 4, 5 and 6, may war~ant furtler
investigation.

Electromagnetic and Magnetic Survey Limitations

The electromagnetic and magnetic instruments used are useful
tools for detecting buried conductive objects such as metal drums
and pipelines. As with any geophysical instruments, however,
there are limitations to their effectiveness.

At the CED Drum Storage Site and the Calf Pasture Point
Munitions Bunkers Site there are two limitations imposed by
survey conditions which should be mentioned. First, the EM-3l
has a maximum effective search radius of 18 feet. Where single
drums are sought the effective search radius of the magnetometer
is on the order of 10 to 12 feet. Line spacing of these
reconnaissance surveys were generally 40 to 50 feet. This means 
that 15 to 35 percent of the area within each grid is not covered
by this survey. However, it is statistically likely that any
large cache of drums would be detected by either instrument at
these line spacings.

A second limitation to the surveys is in areas of anomalous
response caused by features such as buried pipes and catch
basins. Any buried conductor or ferrous metal located near to
(10 to 15 feet) a surface conductor or ferrous metal object would
likely be masked by the surficial conductor.

Study Area 04 - CED Asphalt Disposal Area

The objectives of the Ground Penetrating Radar survey at
Study Area 04 were to locate anomalous areas on GPR records that
may indicate the former boundaries of a larger trench at this
location, and to look for anomalous reflection patterns that may
indicate possible asphalt seepage from the trench into the
surrounding overburden. To accomplish this a number of lines
were surveyed across the trench and two lines were also surveyed
parallel to the trench along the south and north sides.

Lines were located where indicated by survey stakes
established by HNUS personnel. These were placed south and north
of the trench, at measured distances from the its east end. The
stakes for each line crossing the trench were at variable
distances, ranging from 5 to 12 feet, south and north of the
trench. For purposes of presentation, the stakes on the south
side of the trench are presented on the map as if they are in a

a



straight line, and the stakes are assumed to be 25 feet apart.
The width of the visible trench is approximately 8 feet. It is
approximately 3 feet deep at the deepest part, near the east end.
The ground surface south and north of the trench was very flat.

Radar Signal Penetration

A time range of 90 nanoseconds was used for this survey.
This yields an effective range of 81 ns after page margins are
subtracte.d. Good penetration was achieved throughout that range.

In the absence of any known depths to pipes or other objects
a depth scale on radar profiles can be assumed from estimated
radar velocities for earth materials. Assuming the soils,
sediments and/or fill at the site possess the usual properties of
earth materials, a two-way travel time of 4.5 to 6 nanoseconds
(ns/ft) per foot (an electromagnetic velocity of .44 to .33 feet.
per nanosecond) can be assumed. This translates to an effective
depth of investigation (allowing for page margins) of 13.5 to 18
feet.

Trench Boundary Resylts

A typical radar profile that crossed the trench is presented
in Figure 7. To the south and north of the survey stake
locations that roughly delimit the visible trench, the radar
reflection pattern typical of this area can be seen. It is a
chaotic pattern with wavy and small hyperbolic reflections and
diffractions. The pattern most closely corresponds to the
chaotic reflection configuration of Beres and Haeni (1991), which
is typical of cross-bedded sand and gravel.

Between the stakes, in the area of the trench, wavy but more
continuous reflectors are present, suggesting a different
reflecting medium. Topographic changes of a few feet were
encountered in crossing the trench. The topographic changes
contribute to the waviness of these reflectors. If the profile
were corrected for topographic changes the reflectors in the
trench area would probably appear more strongly horizontal and
continuous. This different reflection pattern was considered
anomalous, compared to the surrounding chaotic non-trench
pattern.

Figures 8 and 9 present radar profiles near the east end of
the trench. On these profiles the anomalous pattern of more
continuous horizontal reflectors clearly extends to the south of
the survey stakes that roughly mark the southern boundary of the

9
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trench. North of the trench the chaotic· pattern is present.
presence of the anomalous pattern to the south of the trench
possible indication that material similar to the material in
trench is buried or has seeped into the ground there. Since
reflections that suggest prior excavation are evident to the
south, seepage is considered more likely than burial. Absence of
reflections, sometimes found in hydrocarbon contamination sites,
is not part of the reflection pattern here.

The Ground Penetrating Radar Survey Map (Figure 10) shows
the areas of each line where the anomalous pattern of reflections
was encountered.

CONCLUSIONS

Under the direction of HNUS, Northeast Geophysical Services
conducted geophysical surveys at three sites at the Naval
Construction Battalion Center in Davisville, Rhode Island.

At Study Area 1, the CED Drum Storage Area, an
electromagnetic (EM-3l ) and magnetic gradient survey was
conducted on a 50 by 50-foot grid. Anomalous magnetic and EM
responses were mapped and correlated. Anomalous areas that were
not caused by surficial metal or by known buried pipelines were
field checked with a metal detector and marked in the field for
possible further investigation.

At the Calf Pasture Point Munitions Bunkers Area, an EM-31
survey was conducted on three grids, labeled A Band C, which
surround Bunkers 60, 339, and 59, respectively. Anomalous EM
responses were mapped on each grid. Upon review it was
determined that most of the EM anomalies were caused by metal in
the bunkers or suspected metal rebar in the concrete adjacent to
the Bunker entrances. Three or four weaker EM anomalies, as
indicated on the EM Anomaly Maps, may warrant further·
investigation.

At Study Area 4, the CED Asphalt Disposal Area a GPR survey
identified two patterns of ground penetrating radar reflections.
A chaotic pattern, characteristic of cross-bedded sand and
gravel, was predominant away from the trench. More continuous,
horizontal or wavy reflectors were present in the immediate
vicinity of the trench. At the east end of the trench the second
pattern of reflectors was found extending to the south of the
trench. This area was recommended for further investigation.
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RFP #1298-93-097

SURFACE GEOPHYSICAL SURVEY
STUDY AREA SCREENING BVALOATIONS

NAVAL CONSTRUCTION BATTALION CENTER
DAVISVILLB, lUIODB ISLAND

HAVY CLEAN CTC 127

1.0 IJI'l'RODOC'l'IOH

HALLIBURTON NUS Corporation (HNUS) is assisting the Northern
Division (NORTH DIV) of the Naval Facilities Engineering Command
(NAVFAC) in coordinating environmental site evaluations at the
Naval Construction Battalion Center (NCBC) in Davisville, Rhode
Island. This work will be performed under Contract task Order
(CTO) 127 and will require the Subcontractor to perform certain
geophysical surveys, and present data in a summary report.

1.1 Objective

A surface geophysical survey will be conducted at NCBC to determine
the presence and location of various active or abandoned subsurface
cultural features. These features inclUde, but are not limited to,
buried vessels, piping, active utility conduits, and construction
materials.

Geophysical
penetrating
surveying.

techniques which will be utilized
radar, magnetic surveying, and

LocatioD 9( Work

include ground
electromagnetic

Geophysical surveys will be accomplished at three sites at NcBe:
the CEO (Construction Equipment Department) Drum Disposal Area: the
CEO Asphalt Disposal Area: and the Munitions Bunkers at Calf
pasture Point (Figures 1-1 and 1-2).

1.3 Sit. Description

The CEO Drum Storage Area consists of an open, level, sparsely
vegetated, 3.7 acre ~rea, located approximately 150 feet north of
Building 224. It is bounded by Battalion Boulevard to the south
and a semi-circular road on the other sides. No buildings are
present onsite. A concrete leach field distribution box (set at
ground surface) and an associated vent pipe, a loading ramp,
several sets of steel/concrete bollards (protective posts) which
surround surface drains, and four test wells are located onsite~
The distribution box and vent pipe are related to an inactive leach
field present on the site.

SPECIFICATION NO. 1 HNUS CORPORATION
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RFP #1298-93-097

The CED Asphalt Disposal Area consists of an open trench which is
approximately 700 feet long, 8 feet wide, and five feet deep. The
long axis of the trench is oriented WSW-ESE, parallel to Battalion
Boulevard. The eastern tenth of the trench is filled with a black,
solid, asphaltic material. There are several small trees and.
boulders (d.iameter greater than 2 feet) in the trench. The
topography in the vicinity of the trench is flat.

SPECIFICATION NO. 2 HNUS CORPORATION
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The Munitions Bunkers at Calf Pasture Point are located along
Magazine Road, a dirt road which leads from Sanford Road onto Calf
Pasture Point. The three bunkers are located approximately 240
feet apart. The bunkers are the only structures on Calf Pasture
Point. The bunkers are constructed of plate metal on concrete
foundations. The area surrounding the bunkers consists primarily
of vacant land overgrown with brush and small trees. The
topography immediately behind the munitions bunkers is dominated by
a north-south oriented bedrock outcrop Which rises to an elevation
of approximately 40 feet above the surrounding terrain.

1.4 Local Geology

This description is provided to familiarize the Subcontractor with
the general subsurface conditions anticipated at the work site.
The description provided is not comprehensive and may not ·be
complete. Subsurface conditions encountered may differ from those
stated in this section. The Subcontractor, and not the HNOS
Representative, is responsible for assessing the subsurface
conditions at the site when scoping , estimating and implementing
the services described in this specification.

Bedrock in the NCBC area consists of a complex syncline of
Pennsylvanian Age metasedimentary rocks. Overburden in the NCBC
area consists of glacial outwash deposits (sand and gravel). The
depth to bedrock is generally greater than 50 feet. The depth to
the water table is generally 20 feet or less. Boring logs for
monitoring wells previously installed by other contractors near the
CED Drum Storage Area, are incluaed in Attachment A. This
information is provided as general information and may not be
representative of geologic conditions at the proposed survey
locations.

1.5 Bcope of Work

The Contractor shall provide all equipment, personnel and materials
to accomplish the objectives stated above, inclUding, mobilization,
demobilization, conducting the ground penetrating radar, magnetic,
and electromagnetic surveys, data reduction, data interpretation,
and data reporting.

Potential Hazardous Exposure.

Information regarding potential hazardous exposures, personal
protective equipment and surveillance is provided in the attachea
Site-Specific Health and Safety Plan.

2.0 TECBllICAL REQOIREHENTS

SPECIFICATION NO. 3 liNUS CO~RATIOH
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STUDY AREA 01 - CED DRUM STORAGE AREA
HISTOGRAM OF ELECTROMAGNETIC DATA

ELECTROMAGNETIC PROFILES
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APPENDIX C

STUDY AREA 01 - CED DRUM STORAGE AREA
HISTOGRAM OF MAGNETIC GRADIENT DATA

MAGNETIC GRADIENT PROFILES
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APPENDIX D

STUDY AREA 01 - CED DRUM STORAGE AREA
MAGNETIC BASE STATION DATA AND PROFILES
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APPENDIX E

CALF PASTURE POINT MUNITIONS BUNKERS
HISTOGRAM OF ELECTROMAGNETIC DATA

ELECTROMAGNETIC PROFILES - GRIDS A, B AND C
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Calf Pastur-e Poin~ Munl=l=rs
~istogram of Electromagletl~

dU:lVer-s A"-ea
( I rlDnase) Data

6/93

(Values analyzed are a~sclu~e value cf the inphase minus the
statistical mode, -0.2; ~rlts are parts per thousand 0+ tne
total fH:ld.)

Linear classes
Class ~ class min

1 0.00
2 1.00
-r .., 00-' -·
4 - 00-'
~ 4 00
~ 5 00
7 6 (;e:

~ 8 ·00
, r, :;> (I()

, 1 (J 00. L

r
~ ~ ~) t)

-.- .1'..,

=; ; ... ~:I (;
~

1 5 - -,. , '- ' .
; a 1 7 ',~)(;

-.., ::: t ·C(:-.., 00--'
25 24 ·0(";

28 27 CO
.,.. .... ,

1 00,~,:, ,~

33 32 00
36 35 0,)
37 36 ·00
43 42 00
44 43 ·00
46 45 ·00

c lass max mean count ;::Jercent cum /, <
1 .00 0 244 498 83. 14 -- ~ · l Ll

2 CO 1 437 31 18 68. - 1-- · .' .
3. (J(J .... 5t8 b 1 .00 69 32"- . . ·Co ::'0 3 493 ",

~.:> 89 6Sv

oJ ._ •. '-.1 4 366 4 (J 67 =t ~:; ~~

6 00 5. 528 4- A 07 9('. 9::3v.
.., (::j 6. 6(;6 r, 17 9: ., '-' . " --q • ~)(l 8 721 ~, (, .50 91 ·~~, - t.1r.) 9 6(14 2 U

.,....,.
q~ :r~- - · J'_'

· , 00 l() .596 (; .5t) 92 <19· .·., , '.~;:) 1 1 37(1 3 ~> • SC) 0: ::lq· - - 12 4:.0 O. 17 9: :t>• . ",' ~/

.",
'.~l :j

.., .830 r, 17 0-:-' '(1--- . ... '-, · . "-'

: 6. /~.JC 15 .536 ..,
;) .-- 0- b6.;.. ..j -' . -_\

'0 :.;t.J 17 .642 (J .;:;,~ 93. 99-r.., r,,", 21 4::9 ::: ' , ~~ 94 .,. ....
'..'\,.- " · -'-

23.':)0 22.619 O. 17 04.49
"'"'=- • (1(; 24 .560 O. ~7 94 .66
- oJ

:8 . (J() 27 .342 2 O. 33 94 .99
-.., .00 31 171 1 O. ~7 95 16_........ .
;;;~ • (JO 32.091 19 3 17 98. 33
36 (;0 35.723 2 o -- 98.66• ..j")

""'"7 • C:O 36.807 0 17 98.83...,' , ·43.00 42. 442 1 O. 1 7 99 .CO
44.00 43.418 1 0 ·17 99. 17
46 ·O(J 45 .728 5 0.83 100 .00

------- --------------- --------
599 1(10 .00



:a1f :::as't~re Point f'1L;"i't':o,",s ='..lnkers
:nst~~men~: Geonics ~M,-31

S~m~ary Statistics of ElectromaQnetic Data

Quadrature :np~ase
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r"1eo:.. a.~

~ mi l ~ ':'S':'emer,s

-~-- ' .

7.20 7

42.7
- ~~ 1 .5

:::. : 0

i;Jar-c.s ;Jer
-:~cusana)
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78. 1

-(). 19

9.~76
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'H I I
~t ~I/ ~~
IlJ--==----...:::::....-=..J,_/_~_,.....:..,..."(----_
JI
-3
-4

-5
-6

-7

-8 I-

-9 ~
- 1D ,-I_-'---l_....J..._-'----l_"'"""-_..L..---J._...l..-_~~_...J....__l_....J..._...J....__l:._..___l

o 20 6D

o mS/m

60

-- inphc:s",

100 120 140

Line 12'JN

~ 0 I I

: ~ I
:t
~L ~- I

4 L
I a--e

3 r I 'S. fr~

2 ~ I "'B' -a.g.-e- to 9-i:l
1 I-

Ol----r------oo::::=-==""'---=""""====---------------i
-1 -

-2 -

-3 -

-4 ~

-5 I-

-6 ,...

-7 I-

-8 I-

-9 ~

_ 1 0 l..--J._....L..._.l.--J._....l-_.l.--.L.-...l---~--'---'------'--~-~-'----'-----'

o 20 40 60 BO 100 1::::0 140

o mS/m -- mpnc:s",



Grid 8 c~ 'I 'ILIV -~\

I,-~ne 1OC~J

, 0 I
I """i

:~ I
I
I

7 L I
\<5 ~

I
I

- I

I::l r \
I

H
I

I I
I I
I ~ I

.' ~ I I

0/ I I
-1 t I I

-2 I I
-3

I

-4 ~
I

I

I
I
I

-5 ~

I
I

I

- I I I-: [ I

I
I

=~ ~
I I
;

_~~ t I i
i

:
i

a 20 .+0 so 80 • 00 120 ,~o

0 mS(m -- inph~e

Grid B E~il-31

iO [

~t
5 I- ~
4-

~

.:s I-

:2 I-

1 I-

0

-1 I-

-2 I-

-3 I-

-4 ,..
-5 I-

-6 I-

-7 I-

-8 I-

-9 I-

-10
0 20

I

4-0

Lir~ O\~

6D ao
I I

'00 120 140

I

160

o mS/m -- inphOM



10 [

9
1

B

7

Gri-d B EM-31
Line 25W

Cl mS/rr. - in;;-hose

Grid B E~A-3, 1
Lii'l'l: 5CtN

--.

40 60 80 1 DO 140 160

o ms/m - inphq:l'e



10 r--r ----------------------------
9 I- I

5~ I

:t
5 ~
4 r- I

:r 1 ~:[ra • =a " e - =,.,-a-~~--g 0 9 <!-fro "'"""'~

Q f-I-t1======::::-===""""",:/::""-__"::'>-::::""""::=::::::=:::=:::=====:=--1
-1 ~ I =::z_~_

-2 t I

-3: !
-ol. I I
-5 ;-

- I I
-':I r- I
-7 L

\-8;- II

-9 i-

_, D <-.1---'I_-'-----:.-~__...:...-_'_...-:.._l--...:.-.....:...___'__L-.-...L...-"---l._.:-_

Q ZCl 60 80 1"C 1 ~a

o mS/m -- il"l~hr.:se



Crid C -~.1 "7 1b't -,) I

I
I

I
~
/

1 /
:a - """l

I
I

\-2G r
i
i
I

~, .. I
--ll",l r

:
I-':'0 'i---l._---'__.:-._~_...i__..J..._....I.. ___:.__i__.:_._...l.__ _:...__'

='J I
I

t Q ~
~o ~ " \

i /;\' II \
30 1- J \

I :'1' 1

I I' II '[

~: ~ I j I \ f'\\.
- ~I_~:s~g~o~a:~:S:3:;;~~=--2::'-::":-'_-'_-+ ~I~_--":\~_-i-'----..-:'..::::'':'''~--_..J

_,: l
- i

i
I

Q -!-o 60 :0 leo

l~rid C
line 2eIN

:: ~
30

:20

10

a

~:: ~
-30

-40
0 20 60 100 .

Cl .....S/m - il'lph~



Grid C EM-31
Lii'\~ 40W

~: ~ I \
I I i

0 1r-+-----\----i[jl:-.--::-' --:L-_...::::=...;;.B....:::EJ -j

~:: t \ I \ /
-30~ Ll LJJ

I
I

I-40 ~--l__.l....-_..l..._-L_--l__L___....:..___L_.....i.._ __l__l..__....:..__~_ __'

o 20 40 60 eo

o mS/m -- Inchase



,-. • I r' C"' .1 ,.~

1~ r- i !~ "_ L !'/ I - --J ,

lCO

--

:06020

, I:::; "-I--------------------------------~
9 ~
" I
'~ r
~ I"') r-
_ i
:l ;

I
4 l-

I I

: i I
-,' 'i'- I l--'Ei--<=l.-.8-i::ju-0-6 -e- 6- -e-s-.s-- ~~ 1--a--aa--a-.....3~_E8j_:: 8 3 8 e-- ~

JI, =

=~ ~ I
-3 r I
-4 r I

- , I-:::I ,- I

.. I I
-'" r I
-7!... I

I I
-8 t- I

\ I
-9 r- I

-1:J ' .

C

G rnS/m -- 'nphose

11J I
3 ~

I
.~ ...

!
:- r
6 r-

I

~~
:5 r

2

1

0

-1

-2
-3
-4

-5
-oS
-7
-8

-9
-10

0 20 40 60 ao 100 120

o mS/m - ;nphase



o 20 4.0 60 80 lDD 1~O 140

o ""S!m - jnohos~

Grid C E~v1-,3 i
Line 90N

5

4

.3

2

18 1,----------------------"---------,
, i

it ~ I

105 r ~.~
15 1 I \
14 r I' ~
~ -:: ~ \,; ~! '~
11 r r, \
lD~ I \\\
9~

: \
\.

\.

°r-t-....:...----------.;~-=:===========_I
-1

o 20 40 60 BO 100 120 140



,-, I .,. 1
[.,'11 -.) I

,r"' r; ,-;
'~ "- "\~

'_:r-,e 1C5N

o mS/m -- ;r,choe



APPENDIX F

ELECTROMAGNETIC DATA AT GRID NODES - ANALISYS OF ANISOTROPY
STUDY AREA 1 - CED DRUM STORAGE SITE

CALF PASTURE POINT MUNITIONS BUNKERS, GRIDS A, B AND C



Ar-ea 1 CEO Dr-um Stor-age Ar-ea EM Anisotropy

N-S or-lenta'tion E-W orlenta'tion mS/m in pha,;e
East Nor'th mS/m :.npnase mS/m inphase delta de 1 ':a

50 E 400 N 1 .7 -0.3 1.7 -0.6 0 0.3
-50 E 450 N -1 .7 -7.5 4 -0.7 5.7 6.8
-50 E 500 N 2.9 -0.3 2.7 -0.6 0.2 0.3

0 E 300 N 2.7 0.6 2.4 0.1 0.3 0.5
:) E 350 N 1 .5 -0.6 1 .5 -0.9 0 ').3
I) E 400 N 1 .8 -0.7 L4 -0.9 1).4 0.2
:) E 450 N 2.4 -1).4 ., .,. -0.7 O. 1 (J.3-.' -"'
i) ~ 5(1) N :;.. 8 -0.4 3.9 -0.5 O. 1 ,) . 1

50 E 250 N 5.3 (J.4 2.7 -0.2 2.6 iJ. b

50 E 300 N 1 .8 -0.4 1 .2 -0.5' 0.6 O. I
50 E 350 N 2.2 -0.1 1 . 7 -').8 0.5 l).7

50 E 4 ()I) N 1 .4 -(). '3 1 .4 -0.4 0 u.l
S(J ~ 450 N 1 . 1 -I) • 1 1 .0 -(J.8 0.5 r).7
50 5 1)0 N S.l -(J.4 4.1 -0.6 I r-' ..,- ,I. _

: :)0 E ISO ill 1 .5 -0.5 1.5 -0.7 0 0.2
.J. .....")(J t:. 20tJ ill 13. 1 ~.5 12.7 6.2 ').4 0.3
10(; E :50 N 1 . 7 -0.4 1.0 -0.7 O. 1 0.3
100 E 3(Jl) ,\J 1 .8 -0.4 1.8 -0.6 0 0.2
1 (JO E 3S0 1\1 2.2 -0.5 1 .6 -0.9 0.6 0.4
100 E 400 N 3.7 0.5 3.4 0.2 0.3 0.3
100 E 450 N 2.5 -0.3 2.2 -0.6 0.3 0.3
100 E SOO til 2.5 -0.5 2;.2 -0.7 0.3 0.2
150 E 101..) N 1 .8 - 1 . 1 2.9 0.3 1 • 1 1 .4
150 E 150 N 2.2 -0.5 ~.2 -0.7 0 0.2
150 200 N ., - -'J.7 ~.5 -0.7 0.2 0- ~.~

:50 E 250 fll
., ., -(J.7 2. 1 -0.8 0.1 \,.). 1.........

150 E 300 N 2.6 0.4 2.8 0.9 0.2 :).5
150 E 350 N 2.4 -0.5 4. 4 -0.7 0 0.2
150 E 400 N 1 .8 -().5 1, .8 -0.5 0 0
150 E 450 N -3 -7.8 0.1 -4.3 3.1 3.5
150 E 500 N 1 .2 -0.6 1.4 -0.8 0.2 0.2
200 E 50 N 1 • 7 -0.8 2 -1 0.3 0.2
200 E 100 N 2.9 -0.3 0.7 -0.8 2.2 0.5
200 E, 150 N 2 -0.6 1 .8 -0.5 0.2 0.1
200 E 200 N 2.1 -0.6 1 .6 -0.8 0.5 0.2
200 E 250 N -9.5 -14 -q.9 -8.7 8.6 5.3
200 E 300 N 1 .5 -0.6 1 .5 -1 0 0.4
200 E 350 N 1.5 -0.7 ~ .5 -1 0 0.3
200 E 400 N 1.4 -0.6 t .3 -0.8 0.1 0.2
200 E 450 N 2.8 0.7 2.3 -0.3 0.5 1

200 E 500 N 1.2 -0.5 t .2 -0.7 0 0.2
250 E 0 N 2.8 -0.8 3.1 -0.8 0.3 0
250 E 50 N 2.6 -0.7 2.7 -1 0.1 0.3
250 E 100 N 2.3 -0.7 2.4 -0.9 0.1 0.2

250 E 150 N 2 -0.8 1 .8 -0.9 0.2 0.1
250 E 200 N 0.6 -2.4 -0.3 -2.7 0.9 0.:-
250 E 250 N 1 .9 -0.4 L.6 -0.7 0.3 0.3

250 E 300 N 1 .4 -0.6 1-5 -0.8 0.1 0.2
250 E 350 N 1.4 -0.5 1 .4 -0.9 0 0.4
250 E 400 N 1.4 -0.5 1 .6 -0.5 0.2 0



[ED Drum S~orage ~rea Ervl Ar,lsotropy

East North
N-S orlentation

mS/m inpnase
E-W orientation

1':'15/m inpnase
mS/m inpnase

del~a jelto

:50 E
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300 E
300 ....
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3(J(J ~

:.:)1:) _

~ )(; 
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.. =.....; -_. ,_._'. -
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Calf ?as-cure Grid A EM Ani.sotropy 6-93

::'ocation N ~ orientation E-W orienta":.ion• -::J

:nS/m inphase
East North mS/m inphase mS/m inpnase delta del'ta

0 0
r, 52 -0 469 0 74 ,", 457 " 22 0 01v -v v

:J 20 0 36 -0 421 r. 64 -0 638 Q 28 0 22v

0 40 ~I 4'~ -:J 349 0 44 r, 397 0 02 0 05_0 - t}

:::J 120 J ~6 -CJ 445 0 E,2 -0 493 r; 84 0 U5v

(I 130 'J ~:8 -0. 156 () 74 -0 4:69 0 06 0 :; 1J

40 195 2 96 -0 65 '", 54 -C! 674 ,.. 1 r, 0 02v .:. ..
, " 160 '-, 24 -(J ~41

r, 04 " 662 0 2 0 12-: '..; _'.)

40 130 l 6 0 096 1 38 -0 40 ~. Q '"' Q 59• .., oJ ...
40 120 4 4 OS2 ", 23

, 312 4: rJ 77- - -
40 40 ~'3 " 24 -0 939 -0 903 1 ~~ 9 1 14'J

, f\ 20 72 - 'J 284 Ci 82 -0 385 r"l 1 0 18'"':'.) .J

40 0 64 _rj 361 c' 73 ''"\ 421 " 4 () :J6-v -
,S :J 40

, ,. - :1 4·31 1 r, ~ -:j 409 C 2 '0 07- ,~ .. .:..u

se 20 ":' r, -i.J 4.:8 3 '-J 0 - ,J 517 C! 4 Q 25-- ~'..J

'38 "" '7 .~ -0 505 04 -0 794 1 4 0 :::9_v -
8 \~': eo 35 -0 6C2 7 1 -(I 342 ". 4 0 24- -'
.~: rJ 95 4 ., -0 565 4 16 -0 686 (, 4 o ., ..,

- u . .l.~



Calf P3.5't·..lr~ Grid C EM Aniso,,:r0PY 6-9:3

Locat.ion N-S orientat.ion E-W or io::n t.a t. i':ln
rn5/m inphase

11010::5 t Nc-rth mS/rn inphase mS/rn inphaso:: delt.a delta

a 40 42.74 36.607 29.62 24.36 13.12 12.25
0 90 18.78 21.53 16.48 10.825 2.3 10.11

20 40 -.31.46 -32.272 35.52 26.973 66.98 59.25
20 90 3.52 1.3 8.059 5.406 4.539 4.11
20 105 2.24 0.168 2.66 0.012 0.42 0.16
60 90 2.12 1.396 1. 96 0.626 0.16 0.77
SO 105 1. 94 0.24 1.76 -0.24 0.18 0.48

100 40 1. 56 1.493 1.52 0.999 0.04 0.49
100 90 1. 32 -0.084 1.78 -0.505 0.46 0.42
100 105 1.96 a 1. ~2 -0.397 0.04 0.40
140 40 1.24 -0.072 1.26 -0.325 0.02 .'0.25
140 90 1. 42 -0.096 1. 42 -0.57,3 0 0.48
1.40 105 1. 54 -0.06 1.5-3 -O.ZSg 0.04 o "', ,-

.<...)



APPENDIX B

TEST PIT SOIL SAMPLE
ANALYTICAL RESULTS



J

U

UJ

R or UR

DATA QUALIFIER DEFINITIONS

Quantitation is approximate due to limitations identified during
data validation.

Result is non-detected at the indicated detection limit/quantitation
limit.

Result is non-detected and the indicated detection limit is
estimated.

Rejected.



snE: CTO 127, NCBC. DAVISVillE, RHODE ISlAND
CALF PASTURE POl'NT MUNInONS BUNKERS TEST PIT RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKlAHOMA

CUENTIO: 4-TP1-S1-062493 4-TP1-S2-062493 4-TP2-S1-062493 4-TP2-S2-062493

LABORATORY 10: 14317.01 14317.02 14317.03 14317.04

TCl VOLATILES SOILS (ug/Kg) CROl MOL

CHLOROMETHANE 10 0.7 11 U 10 U 10 U 10 u

BROMOMETHANE 10 0.7 11 U 10 U 10 U 10 U

VINYL CHLORIDE 10 0.4 11 U 10 U 10 U 10 U

CHlOROETHANE 10 0.4 11 U 10 U 10 U 10 U

METHYLENE CHLORIDE 10 0.7 40 U 37 32 29

ACETONE 10 4.2 62 J 61 J 64 J 28 U

CARBON DISULFIDE 10 0.7 11 U 10 U 10 U 10 U

1,1-DlOllOROE111ENE 10 0.7 11 U 10 U 10 U 10 U

1,1-DlOlLOROETHANE 10 0.5 11 U 10 U 10 U 10 U

1,2-DlOllOROETHENE (TOTAl) 10 1 11 U 10 U 10 U 10 U

CHLOROFORM 10 0.6 11 U 10 U 10 U 10 U

1.2-DlQtLOROETHANE 10 0.8 11 U 10 U 10 U 10 U

2-BUTANONE 10 3.2 11 U 10 U 10 U 10 U

1,1,1-TRlQtLOROETHANE 10 0.5 11 u 10 U 10 U 10 U

CARBON TE"ffiACHLORIDE 10 0.9 11 U 10 U 10 U 10 U

BROMODtCHLOROMETHANE 10 0.8 11 U 10 U 10 U 10 U

1.2-DlQtLOROPROPANE 10 0.7 11 U 10 U 10 U 10 U

CIS-1,3- DlQtLOROPROPENE 10 05 11 U 10 U 10 'U 10 U

TfICHlOROETHENE 10 2.6 11 U 10 U 10 U 10 U

DlBROMOCHlOROMETHANE 10 1.3 11 U 10 U 10 U 10 U

1.1,2-11Ia-1LOROETHANE 10 1.4 11 U 10 U 10 U 10 U

BENZENE 10 0.4 11 U 10 U 10 U 10 U

TllAHS-1,3-D1CHlOROPROPENE 10 0.8 11 U 10 U 10 U 10 U

BROMOFORM 10 1.8 11 U 10 U 10 U 10 U If

4-MElHVL-2-PENTANONE 10 48 11 U 10 U 10 U 10 U

2-HEXMIONE 10 4.1 11 U 10 U 10 U 10 U

TETRACHLOROETHENE 10 0.9 11 U 10 U 10 U 10 U

1,1,2,2-TETRACHLOROETHANE 10 2.7 11 U 10 U 10 U 10 U

TOLUENE 10 0.7 11 U 10 U 10 U 10 U

CHLOROBENZENE 10 1 11 U 10 U 10 U 10 U

ElHYLBENZENE 10 0.7 11 U 10 U 10 U 10 U

STYRENE 10 1.1 11 U 10 U 10 U 10 U

XYLENE (TOTAl.) 10 1.7 11 U 10 U 10 U 10 U

"'SOLIDS:
90.0 98.0 97.0 97.0



SITE: CTa 127. NCBC. DAVISVILLE, RUOOE ISLAND
CALF PASTURE POINT MUNITIONS BUNKERS TEST PIT RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKlAHOMA

CliENTlO: 4-TPJ-Sl-06249J 4-TPJ-SJ-06249J 4-TPJ-S2-06249J 4-TPJ-S4-06249J

LABORATORY 10: 14317.05 14317.07 14317.06 14317.06

FIELD OUPUCATE PAIR FIELD OUPUCATE PAIR

TeL VOLATILES SOILS (ug/Kg) CROL MOL

CHLOROMETHANE 10 07 10 UJ 12 U 11 U 11 U

BROMOMETHANE 10 0.7 10 UJ 12 U 11 U 11 U

VINYlCHLORlOE 10 0.4 10 uJ 12 U 11 U 11 U

CHLOROEll-iANE 10 04 10 UJ 12 U 11 U 11 U

METHYLENE CHLORIDE 10 0.7 16 U 42 33 32

ACETONE 10 42 17. U 48 J 36 U 48 J

CARBON DISULFIDE 10 0.1 10 UJ 12 U 11 U 11 U

1,1-DlafLOROETHENE 10 0.1 10 uJ 12 U 11 U 11 U

1,1-D1afLOROETHANE 10 0.5 10 UJ 12 U 11 U 11 U

1,2-DlafLOROETHENE (TOTAlI 10 1 10 UJ 12 U 11 U 11 U

CHLOROfORM 10 0.6 10 UJ 12 U 11 U 11 U

1,2-DlafLOROETHANE 10 0.8 10 UJ 12 U 11 U 11 U

2-BUTANONE 10 3.2 10 UJ 12 U 11 U 11 U

1.1.1-TRICHLOROETHANE 10 0.5 10 UJ 12 U 11 U 11 U

CARBON TETHACHLORIDE 10 0.9 10 UJ 12 U 11 U 11 U

BROMODICHLOROMETHANE 10 0.8 10 uJ 12 U 11 U 11 U

1,2-DlafLOROPROPANE 10 0.7 10 UJ 12 U 11 U 11 U

CIS-1.3-OlC'HlOROPAOPENE 10 0.5 10 UJ 12 U 11 U 11 U

TRICHlOROETHENE 10 2.6 10 UJ 12 U 11 U 11 U

~BROMOCHLOROMETHANE 10 1.3 10 UJ 12 U 11 U 11 U

1.1,2-TRlaflOROETHANE 10 1.4 10 UJ 12 U 11 U 11 U

BENZENE 10 0.4 10 UJ 12 U 11 U 11 U

TRANS-l,3-DlCHLOROPROPENE 10 0.8 10 UJ 12 U 11 U 11 U

BROMOFORM 10 1.8 10 UJ 12 U 11 U 11 U

4-MElHYl-2-PENTANONE 10 4.8 10 UJ 12 U 11 U 11 U ' I'

2-HEXANONE 10 4.1 10 UJ 12 U 11 U 11 U

TETHAGHLOROElHENE 10 0.9 10 UJ 12 U 11 U 11 U

1.1,2.2-TETRAaflOROETHANE 10 2.7 10 UJ 12 U 11 U 11 U

TOLUENE 10 0.7 10 uJ 12 U 11 U 11 U

CHLOROBENZENE 10 1 10 UJ 12 U 11 U 11 U

ETHYLBENZENE 10 0.7 10 UJ 12 U 11 U 11 U

STYRENE 10 1.1 10 uJ 12 U 11 U 11 U

XYLENE (TOTA~ 10 1.7 10 UJ 12 U 11 U 11 U

"'SOUDS:
97.0 85.0 89.0 87.0



SITE: eTO 127, NCse. DAVISVillE, RHODE ISLANO
CALF PASTURE POINT MUNIT10NS BUNKERS TEST PIT RESULTS
LABORATORY: SOUTHWEST LABORATORY OFOK~OMA

CUB'll 10: 4-TP4-S1-06249J 4-TP4- 53-062493 4- TP4-S2- 062493 4-TP4-S4-062493

LABORATORY 10: 14317.09 14317.11 14317.10 14317.12

RElO OUPUCATE PAIR FIElD OUPUCATE PAIR

lClVOLAl1lESSOIlS lug/Kg) CRQl MOL

CHlOROMErnANE 10 0.7 10 UJ 10 U 10 UJ 11 U

BROMOMETHANE 10 0.7 10 UJ 10 U 10 UJ 11 U

VlNYLCHlOfllDE 10 0.4 10 UJ 10 U 10 UJ 11 U

CHlOROErnANE 10 0.4 10 UJ 10 U 10 UJ 11 U

METHYLENE CHLORIDE 10 0.7 30 J 3J 33 J 25

ACETONE 10 4.2 5Q J J2 U 33 U 28 U

CAR80N DISULFIDE 10 0.7 10 UJ 10 U 10 UJ 11 U

1.1-DlatlOROETl1ENE 10 0.7 10 UJ 10 U 10 UJ 11 U

1.1-111atlOROErnANE 10 0.5 10 UJ 10 U 10 UJ 11 U

1.2-DlQtiLOROElHENE (TOTAL) 10 1 10 UJ 10 U 10 UJ 11 U

CHLOROFORM 10 0.6 10 UJ 10 U 10 UJ 11 U

1,2-DlatLOROErnANE 10 0.8 10 UJ 10 U 10 UJ 11 U

2-8UTANONE 10 3.2 10 UJ 10 U 10 UJ 11 U

1.1.1-TRatlOROETHANE 10 0.5 10 UJ 10 U 10 UJ 11 U

CAR8ONT~HLOfllOE 10 09 10 UJ 10 U 10 UJ 11 U

BROMODICHLOROMETHANE 10 08 10 UJ 10 U 10 UJ 11 U

1.2-111ailOROPROPANE 10 0.7 10 UJ 10 U 10 UJ 11 U

CIS-1.3-111ctiLOROPROPENE 10 05 10 UJ 10 U 10 UJ 11 U

TRlCHlClflOETHENE 10 2.6 10 UJ 10 U 10 UJ 11 U

D1BROMOCHLOROMETHANE 10 1.3 10 UJ 10 U 10 UJ 11 U

1.1.2-TRICHLOROETHANE 10 1.4 10 UJ 10 U 10 UJ 11 U

BENZENE 10 0.4 10 UJ 10 U 10 UJ 11 U

TRANS-1.3-111CHLOROPROPENE 10 0.8 10 UJ 10 U 10 UJ 11 U

BROMOFORM 10 1.8 10 UJ 10 U 10 UJ 11 U

4-MElHYL-2-PENTANONE 10 4.8 10 UJ 10 U 10 UJ 11 U ' ~

2-HEXNlONE 10 4.1 10 UJ 10 U 10 UJ 11 U

T~CHLOROErnENE 10 0.9 10 UJ 10 U 10 UJ 11 U

1.1.2.2-TEffiAQiLOROErnANE 10 2.7 10 UJ 10 U 10 UJ 11 U

lOLU8'4E 10 0.7 10 UJ 10 U 10 UJ 11 U

CHLOR08ENZENE 10 1 10 UJ 10 U 10 UJ 11 U

ETHYLBENZENE 10 0.7 10 UJ 10 U 10 UJ 11 U

STYR8'4E 10 1.1 10 UJ 10 U 10 UJ 11 U

XYLENE (fOTA~ 10 1.7 10 UJ 10 U 10 UJ 1 J

% SOUOS: 97.0 97.0 95.0 93.0



SITE: eTO 127, HCBe, DAVISVillE RHODE ISLAND
CALF PASTURE POINT MUNIT10NS BUNKERS TEST PIT RESULTS
lABORATORY: SOUlHWEST LABORATORY OF OKlAHOMA

CLIENT 10: 4-TP5-S1-06249J 4-TP5- S2- 062493 4-TP6-S1-06259J 4-TP6-S2-062593

LABORATORY 10: 14317.31 14317.32 14345.01 14345.02 RE

TCl VOLAlllESSOILS (uglKgl CROl MOL

CHLOROMETHANE 10 07 11 U 10 U 12 UJ 11 U

BROMOMElHANE 10 0.7 11 U 10 U 12 UJ 11 U

VINYL CHlOIUOE 10 0.4 11 U 10 U 12 UJ 11 U

CHLOROElHANE 10 0.4 11 U 10 U 12 UJ 11 U

METHYLENE CHLOIUOE 10 0.7 20 U 13 42 J 53 J

ACETONE 10 4.2 11 U 17 U 54 U 39 U

CARBON DISULFIDE 10 0.7 11 U 10 U 12 UJ 11 U

1.1-OICHlOROEll'fENE 10 07 11 U 10 U 12 UJ 11 U

1,1-OICHlOROETHANE 10 0.5 11 U 10 U 12 UJ 11 U

1,2- OICHLOROETHENE (TOTAl) 10 1 11 U 10 U 12 UJ 11 U

CHLOROFORM 10 0.6 11 U 10 U 12 U 11. U

1,2-OICHlOROETHANE 10 0.8 11 U 10 U 12 UJ 11 U

2-BUT-'NONE 10 3.2 11 UJ 10 UJ 12 UJ 11 U

1.1,1-TRICHLOROETHANE 10 05 11 U 10 U 12 UJ 11 U

CARBON TElRACHLOIUDE 10 0.9 11 U 10 U 12 UJ 11 U

BIlOMOOlCHlOROMETHANE 10 0.8 11 U 10 U 12 UJ 11 U

1,2-D1CHlOROPROPANE 10 0.7 11 U 10 U 12 UJ 11 U

ClS-1. J-D1CHLOROPROPENE 10 0.5 11 U 10 U 12 UJ 11 U

TflCHlOflOETHENE 10 2.6 11 U 10 U 12 UJ 11 U

DlBROMOCHlOROMETHAHE 10 1.3 11 U 10 U 12 UJ 11 U

1.1.2-TRICHLOROETHANE 10 1.4 11 U 10 U 12 UJ 11 U

BENZENE 10 0.4 11 U 10 U 12 UJ 11 U

TRAN8-1.3- OICHLOROPROPENE 10 0.8 11 U 10 U 12 UJ 11 U

BROMOfORM 10 1.8 11 U 10 U 12 UJ 11 U

4-MEnN1-2-PENTANONE 10 4.8 11 U 10 U 12 UJ 11 U , P

Z-HEXANONE 10 4.1 11 U 10 U 12 UJ 11 U

T~LOROETHENE 10 0.9 11 U 10 U 12 UJ 11 U

1,1.2.2-TElRACHlOROETHANE 10 2.7 11 U 10 u 12 UJ 11 U

TOLUENE 10 0.7 11 U 10 U 12 UJ 2 J

CHlOROBENZENE 10 1 11 U 10 U 12 UJ 11 U

ElHYLBENZENE 10 0.7 11 U 10 U 12 UJ 11 U

STYRENE 10 1.1 11 U 10 U 12 UJ 11 U

XYLENE (TOTAlJ 10 1.7 11 U 10 U 12 UJ 11 U

% SOUOS: 87.0 98.0 85.0 81.0



SITE: eTO 127, NCBC DAVISVILLE, RHODE ISLAND
CALF PASTURE POINT MUNmONS BUNKERS TEST PIT RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKlAHOMA

CUENTID: 4-TP1-S1-06249J 4-TP1- S2-062493 4-TP2- S1-062493 4-TP2-S2-06249J 4-TP3-S1-062493 4-TP3- $3-062493

lABOW.TORY 10: 14317.01 ,14317.02 14317.03 14317.04 14317.05 14317.01
HELD OUPLlCATE PAIR

Tel SEMlVOLATILES SOILS (ug/Kg) CROl MOL

PHENOL 330 36 370 U 3-40 U 3-40 U 340 U 340 U 390 U

mS~-CHlOROETHY~ETHER 330 21 310 U 340 U 340 U 340 U 340 U 390 U

2-CHlOROPHENOl 330 31 310 U 340 U 3-40 U 340 U 340 U 390 U

1,3- DICHLOROBENZENE 330 40 310 U 340 U 340 U 340 U 340 U 390 U

1.4-DICHLOROBENZENE 330 43 310 U 340 U 340 U 340 U 340 U 390 U

1.2-DICHlOROBENZENE 330 41 310 U. 340 U 340 U 340 U 340 U 390 U

2- METHYlPHEHOl 330 41 '310 U 340 U 340 U 340 U 340 U 390 U

mS~-CHLOROISOPROPY~ETHER 330 40 310 U 340 U 340 U 340 U 340 U 390 U

4-METHYlPHENOl 330 41 310 U 340 U 340 U 340 U 340 U 390 ,u
N-NffROSO-D-N-PRO~M~E 330 41 310 U 340 U 340 U 340 U 340 U 390 U

HEXACHLOROETHANE 330 21 310 U 340 U 340 U 340 U 340 U 390 U

NITROBENZENE 330 53 310 U 340 U 340 U 340 U 340 U 390 U

ISOPHORONE 330 40 310 U 340 U 340 U 340 U 340 U 390 U

2-NITROPHENOl 330 33 310 U 340 U 340 U 340 U 340 U 390 U

2.4-DIMETHYlPHENOl 330 11 310 U 340 U 340 U 340 U 340 U 390 U

~4-[HCHlOROPHENOl 330 40 310 U 340 U 340 U 340 U 340 U 390 U

1.2.4-TRlCHlOROBENZENE 330 40 310 U 340 U 340 U 340 U 340 U 390 u

NAPHTHAlENE 330 41 310 U 340 U 340 U 340 U 340 U 390 U

4-CHlOROANIUNE 330 51 370 U 340 U 340 U 340 U 340 U 390 U

BlS~-CHlOROETHOXY)METHANE 330 41 310 U 340 U 340 U 340 U 340 U 390 U

H~HLOROBUTADIENE 330 47 370 U 340 U 340 U 340 U 340 U 390 U

4-CHlORO-3-METHYLPHENOl 330 57 310 U 340 U 340 U 340 U 340 U 390 U

2-METHYlNIIJ'HTHALENE 330 41 310 U 340 U 340 U 340 U 340 U 390 U

H~HlOROCYClOPENTAOIENE 330 110 310 U 340 U 340 U 340 U 340 U 390 U

2,4.&-TRlCHLOROPHENOL 330 53 310 U 340 U 340 U 340 U 340 U 390 U ~ .<1

2,4,5-TRlCHLOROPHENOl 800 80 890 U 820 U 830 U 820 U 820 U 940 U

2-CHLORONAPHntALENE 330 73 310 U 340 U 340 U 340 U 340 U 390 U

2-NITROANIUNE 800 11 890 U 820 U 830 U 820 U 820 U 940 U'

DMETHYl PHTHAlATE 330 83 370 U 340 U 340 U 340 U 340 U 390 U

ACENAPHTHYlENE 330 10 310 U 340 U 340 U 340 U 340 U 390 U

2.6-OlNffROTOLUENE 330 60 370 U 340 U 340 U 340 U 340 U 390 U

3-NITROANIUNE 800 55 890 U 820 U 830 U 820 U 820 U 940 U

ACENAPHTHENE 330 97 310 U 340 U 340 U 340 U 340 U 390 U



SITE: CTO 127, NCBe DAVISVIUE, RHODE ISlAND
CAlf PASTURE POINT MUNmONS BUNKERS TEST PIT RESULTS
lABORATORY: SOUnJWEST lABORATORY OF OKlAHOMA

eUENT 10: 4-TP3-S2-062493 4- TP3- s.4 - 062493 4-TP4-S1-062493 4-TP4-S3-062493 4-TP4- S2-062493 4-TP4-s.4-062493

. lABORATORY 10: 14317.06 14317.08 14317.09 14317.11 14317.10 14317.12

FIELD DUPUCATE PAIR FIELD DUPUCATE PAIR FI,ElO DUPUCATE PAIR

TCl SEMIVOLATILES SOILS (UQlKg) CRQl MOL

PHENOL 330 36 370 U 360 U 340 U 340 U 350 U 350 U

BlS(2-CHlOROETHYl)ETHER 330 27 370 U 360 U 340 U 340 U 350 U 350 U

2-CHlOROPHENOL 330 37 370 U 360 U 340 U 340 U 350 U 350 U

1.3-DICHLOROBENZENE 330 40 370 U 360 U 340 U 340 U 350 U 350 U

1,4- DICHLOROBENZENE 330 43 370 U 360 U 340 U 340 U 350 U 350 u

1,2-DICHLOROBENZENE 330 47 370 U 360 U 340 U 340 U 350 U 350 U

2-METHYLPHENOl 330 47 370 U 380 U 340 U 340 U 350 U 350 U

BlS(2-CHlOROlSQPROPVI.)ETHER 330 40 370 U 360 U 340 U 340 U 350 U 350 U

4-METHYLPHENOl 330 47 370 U 360 U 340 U 340 U 350 U 350 U

N-NITROSO-lJ-N- PROPYLAMINE 330 47 370 U 360 U 340 U 340 U 350 U 350 U

HEXACHLOROETHANE 330 27 370 U 380 U 340 U 340 U 350 U 350 U

NITROBENZENE 330 53 370 U 380 U 340 U 340 U 350 U 350 U

ISOPHORONE 330 . 40 370 U 380 U 340 U 340 U 350 U 350 U

2-NITROPHENOl 330 33 370 U 360 U 340 U 340 U 350 U 350 U

2.4-DIMElliYlPHENOl 330 71 370 U 380 U 340 U 340 U 350 U 350 U

2,4- D1CHlOROPHENOl 330 40 370 U 360 U 340 U 340 U 350 U 350 U

1,2.4-TRlCHlOROBENZENE 330 40 370 U 360 U 340 U 340 U 350 U 350 U

NAPHnJAl..ENE 330 47 370 U 380 U 340 U 340 U 350 U 350 U

4-CHlOROANIUNE 330 57 370 U 360 U 340 U 340 U 350 U 350 Vi

BlS(2-CHLOROETHOXY)METHANE 330 47 370 U 380 U 340 U 340 U 350 U 350 U

HEX.f,CHLOROBUTAOlENE 330 47 370 U 380 U 340 U 340 U 350 U 350 U

4-CHLORO-3-MEnHYLPHENOL 330 57 370 U 360 U 340 U 340 U 350 U 350 U

2-MEnHYLNAPHTHALENE 330 47 370 U 380 U 340 U 340 U 350 U 350 U

H'~LOROCYCLOPENTAOlENE 330 110 370 U 380 U 340 U 340 U 350 U 350 U

2.4.&-TRlCHLOROPHENOl 330 53 370 U 380 U 340 U 340 U 350 U 350 U • ,1

2,4,5-TRlCHLOROPHENOl 800 80 900 U 920 U 830 U 830 U 840 U 860 U

2-CHlORONAPHTHALENE 330 73 370 U 380 U 340 U 340 U 350 U 350 U

2-NITROANIUNE 800 71 900 U 920 U 830 U 830 U 840 U 860 U

lJMETHYl PHTHALATE 330 83 370 U 380 U 340 U 340 U 350 U 350 U

N;ENAPHTlM.ENE 330 70 370 U 380 U 340 U 340 U 350 U 350 U

2,ll-DINrTROTOlUENE 330 60 370 U 380 U 340 U 340 U 350 U 350 U

3-NfTROANIUNE 800 55 900 U 920 U 830 U 830 U 840 U 860 U

N;ENAPHnJENE 330 97 370 U 380 U 340 U 340 U 350 U 350 U



SITE: CTO 127, NCBe DAVISVillE, RHODE ISlAND
CALF PASTURE POINT MUNmONS BUNKERS TEST PIT RESULTS
~ORATORY: SOUlliWESTlABORATORV OF OKLNiOMA

CUENTID: 4-TPS-S1-062493 4-TPS-S2-062493 4-TI'6-81-062593 4-TI'6-S2-062593

~ORATORY10: 14317.31 14317.32 14345.01 14345.02

TeL SEMIVOLATILES SOILS lug/Kg) CROL MOL

PHENOL 330 36 380 U 340 U 390 U 360 U

B1S(2-CHLOROETHYl)ETHER 330 27 380 U 340 U 390 U 360 U

2-CHLOROPHENOL 330 37 380 U 340 U 390 U 360 U

1.3-DICHLOROBENZENE 330 40 380 U 340 U 390 U 360 U

1,4-DICHLOROBENZENE 330 43 380 U 340 U 390 U 360 U

l,2-DICHLOROBENZENE 330 47 380 U 340 U 390 U 360 U

2-METHYlPHENOL 330 47 380 U 340 U 390 U 360 U

BlS(2-CHLOROISOPROPVl)ETHER 330 40 380 U 340 U 390 U 360 U

4-METHYlPHENOL 330 47 380 U 340 U 390 U 360 U

N-NITROSO-Cl-N-PROPYLAMINE 330 47 380 U 340 U 390 U 360 U

HEXACHLOROETHANE 330 27 380 U 340 U 390 U 360 U

NITROBENZENE 330 53 380 U 340 U 390 U 360 U

ISOPHORONE 330 40 '380 U 340 U 390 U 360 U

2-NrTROPHENOL 330 33 380 U 340 U 390 U 360 U

2,4-DIMETHYLPHENOL 330 77 380 U 340 U 390 U 360 U

2,4-0ICHLOROPHENOL 330 40 380 U 340 U 390 U 360 U

1,2.4-TRlCHlOROBENZENE 330 40 380 U 340 U 390 U 360 U

N~E 330 47 380 U 340 U 390 U 360 U

4-CHlOROANlUNE 330 57 380 U 340 U 390 U 380 U

81S(2-CHlOROElltOXY)METHANE 330 47 380 U 340 U 390 U 380 U

HEXACHLOROBUTADlENE 330 47 380 U 340 U 390 U 380 U

4-CHlORO-3-METHYLPHENOl 330 57 380 U 340 U 390 U 360 U

2-METHYlHAPHTHAlENE 330 47 380 U 340 U 390 U 360 U

HEXACHlOROCYClOPENTAClENE 330 110 380 U 340 U 390 U 360 U

2.4.8-TRlCHLOROPHENOl 330 53 380 U 340 U 390 U 360 U .~

2,4,5-TRlCHLOROPHENOL 800 80 920 U 840 U 940 U 880 U

2-CHLORONAPH1HAlENE 330 73 380 U 340 U 390 U 360 U

2-HITROANIUNE 800 77 920 U 840 U 940 U 880 U

ClMETHYL PHlllALATE 330 83 380 U 340 U 390 U 360 U

ACENAPHTHYLENE 330 70 380 U 340 U 390 U 360 U

2.8- DlNrTROTOLUENE 330 60 380 U 340 U 390 U 360 U

3-NITROANI~E 800 55 920 U 840 U 940 U 880 U

ACENAPHTHENE 330 97 380 U 340 U 390 U 380 U



SITE: CTO 127. NCBC DAVISVillE. RHODE ISlAND
CAlf PASTURE POINT MUNffiONS BUNKERS TEST PIT RESULTS
LABORATORY: SOUTI-iWESTlABORATORY OF OKlNiOMA

CUENTID: 4-TP1-Sl-062493 4-TP1-S2-062493 4-TP2-S1-062493 4-TP2-S2-062493 4-TP3-S1-062493 4-TP3-SJ-062493

LABORATORY 10: 14317.01 14317.<)2 14317.03 14317.04 14317.05 14317.07
FIELD DUPlICATE PAIR

TCl SEMIVOLATILES SOilS (ug/Kg) CRQl MOl

2.4- DINITROPHENOL 800 43 890 U 820 U B30 U 820 U 820 U 940 U
4-NITROPHENOl 800 120 890 U 820 U 830 U 820 U 820 U 940 U
[lBENZOFURAN 330 73 370 U 340 U 340 U 340 U 340 U 390 U
2,4- OINITROTOlUENE 330 57 370 U 340 U 340 U 340 U 340 U 390 U
DETHYlPHTHAlATE 330 50 370 U 340 U 340 U 340 U 340 U 390 U
4-CHlOROPHENYl-PHENYlETHER 330 40 370 U 340 U 340 U 340 U 340 U 390 U
FLUORENE 330 37 370 U 340 U 340 U 340 U 340 U 390 U
4-NITROANIUNE 800 43 890 U 820 U B30 U 820 U 820 U 940 U
4.6-OINITRO-2-M'ETHYlPHENOL 800 160 890 U 820 U B30 U 820 U 120 U 940 U
N-NITROSODlPHENYlAMIN(1) 330 33 370 U 340 U 340 U 340 U 340 U 390 U
4-8ROMOPHENYl-PHENYlETHER 330 53 370 U 340 U 340 U 340 U 340 U 390 U
HEXACHlOROBENZENE 330 57 370 U 340 U 340 U 340 U 340 U 390 U
PENTACHLOROPHENOL 800 93 890 U 820 U B30 U 820 U 820 U 940 U
PHENANTHRENE 330 77 370 U 340 U 340 U 340 U 340 U 390 U
ANTHRACENE 330 73 370 U 340 U 340 U 340 U 340 U 390 U
CARBAZOLE 330 47 370 U 340 U 340 U 340 U 340 U 390 U
[l-N-BUlYlPHTHAlATE 330 50 370 U 340 U 340 U 340 U 340 U 390 U
FLUORANTHENE 330 80 370 U 340 U 340 U 340 U 340 U 390 U
PYRENE 330 73 370 U 340 U 340 U 340 U 340 U 390 U
BUTYlBENlYLPHTHAlATE 330 43 370 U 340 U 340 U 340 U 340 U 390 U
3,3'- OCHlOROBENZlDlNE 330 80 370 U 340 U 340 U 340 U 340 U 390 U
BENZO(AjANTHRACENE 330 47 370 U 340 U 340 U 340 U 340 U 390 U
CHRYSENE 330 30 370 U 340 U 340 U 340 U 340 U 390 U
8IS(2- ETHYU-lEXYl) PHTHAlATE 330 57 370 U 340 U 340 U 340 U 340 U 390 U
01- N-ocm PHTHAlATE 330 47 370 U 340 U 340 U 340 U 340 U 390 U ,~

BENZO(B)FLUORANTHENE 330 120 370 U 340 U 340 U 340 U 340 U 390 U

BENZO(I<)FlUORANTHENE 330 150 370 U 340 U 340 U 340 U 340 U 390 U
BENZO(A)PYRENE 330 77 370 U 340 U 340 U 340 U 340 U 390 U
INDENO(1.2,3-CD)PVRENE 330 57 370 U 340 U 340 U 340 U 340 U 390 U
D1BENl(....H)ANTHRACENE 330 67 370 U 340 U 340 U 340 U 340 U 390 U
BENZO(G.H,I)PERVlENE 330 97 370 U 340 U 340 U 340 U 340 U 390 U

"'SOUDS: 90.0 98.0 97.0 97.0 97.0 85.0



SHE: CTa 127. NCaC DAVISVILLE, RHODE ISlAND

CALF PASTURE POINT MUNITiONS BUNKERS TEST PIT RESULTS

lABORATORY: SOUTHWESTlABORAIORYOF OKlN/OMA

CUENTlD:
4-TP3-S2-062493 4- TP3- 54-062493 4-TP4-S1-062493 4-TP4-SJ-062493 4-TP4-S2-062493 4-TP4-54-062493

lABORATORY 10:
14317.06 14317.08 14317.09 14317.11 14317.10 14317.12

FIELD OUPUCATE PAIR FIELD OUPUCATE PAIR FIELD OUPUCATE PAIR

TCL SEMIVOLATILES SOILS (ug/Kg) CROL MI1

2.4-DINITROPHENOl BOO 43 900 U 920 U 830 U 830 U 840 U 860 U

4-NrrROPHENOl BOO 120 900 U 920 U 830 U ll30 U 840 U 860 U

D1BENZOFURAN 330 73 370 U 380 U 340 U 340 U 350 U 350 U

2,4-DINrrROTOLUENE 330 57 370 U 380 U 340 U 340 U 350 U 350 U

D1ETHYl.PHTHALATE 330 50 370 U 380 U 340 U 340 U 350 U 350 u

4-CHLOROPHENYl- PHENYLETHER 330 40 370 U 380 U 340 U 340 U 350 U 350 U

FLUORENE 330 37 370 U 380 U 340 U 340 U 350 U 350 U

4-NrrROANIUNE 800 43 900 U 920 U 830 U ll30 U 840 U 860 U

4.6- OINITRO-2- M'ETHYlPHENOl BOO 160 900 U 920 U 830 U 830 U 840 U 860 U

N-NrrROSODlPHENYlAMIN(1) 330 33 370 U 380 U 340 U 340 U 350 U 350 U

4-BROMOPH~-PHENYlETHER 330 53 370 U 380 U 340 U 340 U 350 U 350 U

HEXACHLOROBENZENE 330 57 370 U 380 U 340 U 340 U 350 U 350 U

PENTACHLOROPHENOL BOO 93 900 U 920 U 830 U 830 U 840 U ll60 U

PHENANTHRENE 330 77 370 U 380 U 340 U 340 U 350 U 350 U

ANTHRACENE 330 73 370 U 380 U 340 U 340 U 350 U 350 U

CARBAZOLE 330 47 370 U 380 U 340 U 340 U 350 U 350 U

[1-N - BUlYlPHTHAlATE 330 50 370 U 380 U 340 U 340 U 350 U 350 U

FLUORANTHENE 330 80 370 U 380 U 340 U 340 U 350 U 350 U

PYRENE 330 73 370 U 380 U 340 U 340 U 350 U 350 U

BUTYl8ENZVLPHTHALATE 330 43 370 U 380 U 340 U 340 U 350 U 350 U

3,3'- D1CHLOROBENZI DINE 330 80 370 U 380 U 340 U 340 U 350 U 350 U

BENZO(A)ANTHRACENE 330 47 370 U 380 U 340 U 340 U 350 U 350 U

CHRYSENE 330 30 370 U 380 U 340 U 340 U 350 U 350 U

lIIS(2-fTHYUiEXYUPHTHALATE 330 57 370 U 380 U 340 U 340 U 350 U 350 U

[I-N-OCm PHTHALATE 330 47 370 U 380 U 340 U 340 U 350 U 350 U

BENlO(B)FLUORANTHENE 330 120 370 U 380 U 340 U 340 U 350 U 350 U
~ ."

BEHlOCK)FLUORANTHENE 330 150 370 U 380 U 340 U 340 U 350 U 350 U

BEHlO(A)PYRENE 330 17 370 U 380 U 340 U 340 U 350 U 350 U

INDENO(1.U-CD)PVRENE 330 57 370 U 380 U 340 U 340 U 350 U 350 U

D1BENZ(A.H)ANTHRACENE 330 67 370 U 380 U 340 U 340 U 350 U 350 U

BENlO(G,H,I)PERYlENE 330 97 370 U 380 U 340 U 340 U 350 U 350 U

,,"SOUDS:
89.0 87.0 97.0 97.0 95.0 93.0



SITE: CTO 127, NCBC DAVISVillE. RHODE ISLAND

CAlF PASTURE POINT MUNITIONS BUNKERS TEST PIT RESULTS

LABORATORY: SOUTllWESTlABORATORY OF OKlAHOMA

CUENT 10:
4-TP5-S1-062493 4-TP5- S2-062493 4-TP6-S1-062593 4-TPfi-S2-062593

LABORATORY 10:
14317.31 14317.32 14345.01 14345.02

TCL SEMIVOLATIL.£S SOILS (ug/Kg) CAOL MOl

2,4- DINITROPHENOL BOO 43 920 U 840 U 940 U 880 U

4-NITROPHENOL BOO 120 920 U 840 U 940 U 880 U

DlBENZOFURAN 330 73 380 U 340 U 390 U 360 U

2,4-01NITROTOLUENE 330 57 380 U 340 U 390 U 360 U

DlETHYlPHTHAlATE 330 50 380 U 340 U 390 U 360 U

4-CHLOAOPHENYl-PHENYlETHER 330 40 380 U 340 U 390 U 360 U

FLUORENE 330 37 380 U 340 U 390 U 360 U

4-NITROANIUNE BOO 43 920 U 840 U 940 U 880 U

4,6-0INITRO-2-METHYLPHENOL BOO 160 920 U 840 U 940 U 880 u

N-NITROSODlPHENVlAMIN(11 330 33 380 U 340 U 390 U 360 U

4-9AOMOPHENYl-PHEN~ER
330 53 380 U 340 U 390 U 360 U

HEXACHLOAOBENZENE 330 57 380 U 340 U 390 U 360 U

PENTACHLOROPHENOL 8oo 93 920 U 840 U 940 U 880 U

PHENANTllRENE 330 77 380 U 340 U 390 U 360 U

ANTHRACENE 330 73 380 U 340 U 390 U 360 U

CARBAZOLE 330 47 380 U 340 U 390 U 360 u

Dl-N-BUlYLPHTllAlATE 330 50 380 U 340 U 390 U 360 U

ftUORANTHENE 330 80 380 U 340 U 390 U 360 U

f'YAENE 330 73 380 U 340 U 390 U 360 U

BUTYlBENZVLPHTllALATE 330 43 380 U 340 U 390 U 360 U

3,3'-DlCHlOROBENZlDlHE 330 80 380 U 340 U 390 U 360 U

BENZO(AjANTHAACENE 330 47 380 U 340 U 390 U 360 U

CHRYSENE 330 30 380 U 340 U 390 U 3fiO U

B1S(2-ETHYlHEXY~PHTHAlATE 330 57 380 U 340 U 390 U 360 u

Dl-N-OCm PHTHAlATE 330 47 380 .u 340 U 390 U 3fiO U
'/'

. BENZO(BIFWOAANTllENE 330 120 380 U 340 U 390 U 360 U

IlENZO(l<lFlUORANTHENE 330 150 380 U .340 U 390 U 3fiO U

BENZO(AjPVRENE 330 77 380 U 340 U 390 U 360 U

INDEN0(1,2,3-CD)PVRENE 330 57 380 U 340 U 390 U 3fiO U

Dl8ENZ(A.HIANTHAACENE 330 67 380 U 340 U 390 U 3fiO U

BENZO(G,H,~PERYlfNE
330 97 380 U 340 U 390 U 360 U

,,"SOUDS:
87.0 96.0 85.0 91.0



SITE: CTO 127. NCBC, DAVISVILLE, RHODE ISLAND
CALF PASTURE PONT MLtlmONS BUNKERS TEST PIT RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLlENTID: 4-TP1-S1-062493 4-TP1-S2-062493 4-TP2-S1-062493 4-TP2-S2-062493
LABORATORY 10: 14317.01 14317.02 14317.03 14317.04

TCL PESTICIDES/PCB SOILS (ug/Kg) CROL MOL

ALPHA-BHC 1.7 0.06 1.9 U 1.7 U 1.8 U 1.8 U
BETA-BHC 1.7 0.12 1.9 U 1.7 U 1.8 U t.8 U
OELTA-BHC 1.7 0.06 1.9 U 1.7 U 1.8 U 1.8 U
GAMMA-BHC (LINDANE) 1.7 0.06 1.9 U 1.7 U 1.8 U 1.8 U
HEPTACHWA 1.7 0.06 1.9 U 1.7 U 1.8 U t.8 U
ALDRIN 1.7 0.03 1.9 U 1.7 U 1.8 U 1.8 U
HEPTACHWR EPOXIDE 1.7 0.03 1.9 U 1.7 U 1.8 U 1.8 U
ENOOSULFAN I 1.7 0.06 1.9 U 1.7 U 1.8 U 1.8 U
DIELDRIN 3.3 0.06 3.7 U 3.4 U 3.4 U 3.4 U
4.4'-00E 3.3 0.06 3.7 U 3.4 U 3.4 U 3.4 U
fNDRIN 3.3 0.15 3.7 U 3.4 U 3.4 U 3.4 U
ENDOSULFAN II 3.3 0.12 3.7 U 3.4 U 3.4 U 3.4 U
4,4'-000 3.3 0.09 3.7 U 3.4 U 3.4 U 3.4 U
ENDOSULFAN SULFATE 3.3 0.12 3.7 U 3.4 U 3.4 U 3.4 U
4.4'-00T 3.3 0.12 3.7 U 3.4 U 3.4 U 3.4 U .~
METHOXYCHWR 17 0.57 19 U 17 U 18 U 18 U
ENORIN KETONE 3.3 0.09 3.7 U 3.4 U 3.4 U 3.4 U
ENDAIN ALDEHYDE 3.3 0.09 3.7 U 3.4 U 3.4 U 3.4 U
ALPHA-CHLORDANE 1.7 0.06 1.9 U 1.7 U 1.8 U 1.8 U
GAMMA-CHLORDANE 1.7 0.09 1.9 U 1.7 U 1.8 U 1.8 U
TOXAPHENE 170 0.9 190 U 170 U 180 U 180 U
AAOClOR-1016 33 0.9 37 U 34 U 34 U 34 U
AAOCLOR-1221 67 0.12 74 U 68 U 69 U 69 U
AROCLOR-1232 33 0.3 37 U 34 U 34 U 34 U
AAOCLOA-1242 33 0.3 37 U 34 U 34 U 34 U
AROCLOA-1248 33 1.2 37 U 34 U 34 U 34 U
AROCLOR-1254 33 1.5 37 U 34 U 34 U 34 U
AROCLOR-1260 33 1.2 37 U 34 U 34 U 34 U

"SOLIDS: 90.0 98.0 97.0 97.0



SITE: CTO 127. NCBC, DAVISVILLE, RHODE ISLAND
CALF PASTURE POINT MUNITIONS BUNKERS TEST PIT RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKlAHOMA

CLIENT 10: 4-TP3-S1-062493 4-TP3-S3-062493 4-TP3-S2-062493 4-TP3-S4-062493
LABORATORY 10: 14317.05 14317.07 14317.06 14317.08

FIELD DUPLICATE PAIR FIELD DUPLICATE PAIR
TCL PESTlClDESfPCS SOILS (ugfKg) CRCIl MOL

ALPHA-BHC 1.7 0.06 1.8 U 2 lJJ 1.9 U 2 lJJ
BETA-SHe 1.7 0.12 1.8 U 2 lJJ 1.9 U 2 lJJ
DELTA-BHC 1.7 0.06 1.8 U 2 lJJ 1.9 U 2 lJJ
GAMMA-BHC (LINDANE) 1.7 0.06 1.8 U 2 lJJ 1.9 U 2 lJJ
HEPTACHLOR 1.7 0.06 1.8 U 2 lJJ 1.9 U 2 lJJ
ALDRIN 1.7 0.03 1.8 U 2 lJJ 1.9 U 2 UJ
HEPTACHLOR EPOXIDE 1.7 0.03 1.8 U 2 lJJ 1.9 U 2 lJJ
ENDOSUlFAN I 1.7 0.06 1.8 U 2 UJ 1.9 U 2 UJ
DIELDRIN 3.3 0.06 3.4 U 3.9 UJ 3.7 U 3.8 UJ
4.4'-DDE 3.3 0.06 3.4 U 3.9 UJ 3.7 U 3.8 UJ
ENORIN 3.3 0.15 3.4 U 3.9 UJ 3.7 U 3.8 UJ
ENDOSULFAN II 3.3 0.12 3.4 U 3.9 UJ 3.7 U 3.8 lJJ
4,4'-000 3.3 0.09 3.4 U 3.9 UJ 3.7 U 3.8 lJJ
ENDOSULFAN SULFATE 3.3 0.12 3.4 U 3.9 UJ 3.7 U 3.8 lJJ
4,4'-ooT 3.3 0.12 3.4 U 3.9 UJ 3.7 U 3.8 lJJ •rMETHOXYCHLOR 17 0.57 18 U 20 lJJ 19 U 20 lJJ
ENDAIN KETONE 3.3 0.09 3.4 U 3.9 UJ 3.7 U 3.8 UJ
ENDRIN ALDEHYDE 3.3 0.09 3.4 U 3.9 lJJ 3.7 U 3.8 lJJ
ALPHA-CHLORDANE 1.7 0.06 1.8 U 2 UJ 1.9 U 2 lJJ
GAMMA-CHLORDANE 1.7 0.09 1.8 U 2 UJ 1.9 U 2 lJJ
TOXAPHENE 170 0.9 180 U 200 UJ 190 U 200 UJ
AFIOCLOR-1016 33 0.9 34 U 39 UJ 37 U 38 UJ
AROCtOA-1221 67 0.12 69 U 79 UJ 75 U n lJJ
AFIOCLOR-1232 33 0.3 34 U 39 UJ 37 U 38 UJ
AROCLOR-1242 33 0.3 34 U 39 UJ 37 U 38 lJJ
AFIOCLOR-1248 33 1.2 34 U 39 UJ 37 U 38 lJJ
AFIOCLOR-1254 33 '1.5 34 U 39 UJ 37 U 38 lJJ
AROCLOR~1260 33 1.2 34 U 39 UJ 37 U 38 lJJ

" SOLIDS: 97.0 85.0 89.0 87.0



SITE: CTO 127, NCBe, DAVISVILLE, RHODE ISLAND

CAlf PASTURE POINT MUNrTlONS BUNKERS TEST PIT RESULTS

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CUENTID: 4-TP4-S1-062493 4-TP4-S3-062493 4-TP4-S2-062493 4-TP4-S4-062493

LABORATORY 10: 14317.09 14317.11 14317.10 14317.12

FIELD DUPLICATE PAIR FIELD DUPUCATE PAIR

TCl PESTICIDES/PCB SOILS (ug/Kg) CAQl MOL

ALPHA-SHC 1.7 0.06 1.8 UJ 1.8 U 1.8 U 1.8 U

BETA-SHe 1.7 0.12 1.8 UJ 1.8 U 1.8 U 1.8 U

DELTA-BHC 1.7 0.06 1.8 UJ 1.8 U 1.8 U 1.8 U

GAMMA-BHC (LINDANE) 1.7 0.06 1.8 UJ 1.8 U 1.8 U 1.8 U

HEPTACHLOR 1.7 0.06 1.8 UJ 1.8 U 1.8 U 1.8 U

ALDRIN 1.7 0.03 1.8 UJ 1.8 U 1.8 U 1.l! U

HEPTACHLOR EPOXIDE 1.7 0.03 1.8 UJ 1.8 U 1.8 U 1.8 U

ENOOSULFAN I 1.7 0.06 1.8 UJ 1.8 U 1.8 U 1.8 U

DIELDRIN 3.3 0.06 3.4 UJ 3.4 U 3.5 U 3.5 U

4,4'-DDE 3.3 0.06 3.4 UJ 3.4 U 3.5 U 3.5 U

ENDRN 3.3 0.15 3.4 UJ 3.4 U 3.5 U 3.5 U

ENDOSULFAN II 3.3 0.12 3.4 UJ 3.4 U 3.5 U 3.5 U

4.4'-DDD 3.3 0.09 3.4 UJ 3.4 U 3.5 U 3.5 U

ENDOSULfAN SULFATE 3.3 0.12 3.4 UJ 3.4 U 3.5 U 3.5 U

4,4'-DDT 3.3 0.12 3.4 UJ 3.4 U 3.5 U 3.5 U '!l

METHOXYCHLDR 17 0.57 18 UJ 18 U 18 U 18 U

ENDRIN KETONE 3.3 0.09 3.4 UJ 3.4 U 3.5 U 3.5 U

ENDRIN ALDEHYDE 3.3 0.09 3.4 UJ 3.4 U 3.5 U 3.5 U

ALPHA-CHLORDANE 1.7 0.06 1.8 UJ 1.8 U 1.8 U 1.8 U

GAMMA-CHLORDANE 1.7 0.09 1.8 UJ 1.8 U 1.8 U 1.8 U

TOXAPHENE 170 0.9 180 UJ 180 U 180 U 180 U

AAOCLOA-1016 33 0.9 34 UJ 34 U 35 U 35 U

AROCLOA-1221 67 0.12 69 UJ 69 U 71 U 72 U

AROCLOA-1232 33 0.3 34 UJ 34 U 35 U 35 U

AAOCLOR-1242 33 0.3 34 UJ 34 U 35 U 35 U

AROCLOR-1248 33 1.2 34 UJ 34 U 35 U 35 U

AROClOA-1254 33 1.5 34 UJ 34 U 35 U 35 U

AROCLOA-1260 33 1.2 34 UJ 34 U 35 U 35 U

"" SOUDS:
97.0 97.0 95.0 93.0



SITE: CTO 127, NCBC, DAVISVILLE, RHODE ISLAND

CALF PASTURE POINT MUNITIONS BUNKERS TEST PIT RESULTS

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CUENTID: 4-TP5-S1 -062493 4-TP5-S2-062493 4-TP6-S1-062593 4-TP6-S2-062593

LABORAlORY 10:
14317.31 14317.32 14345.01 14345.02

Tel PESTICIOES/PCB SOILS (ug/Kg) COOL MOL

ALPHA-BHC 1.7 0.06 2 U 1.8 U 2 UJ 1.9 UJ

BETA-BHC 1.7 0.12 2 U 1.8 U 2 UJ 1.9 UJ

OELTA-Bt«:: 1.7 0.06 2 U 1.8 U 2 UJ f.9 UJ

OAMMA-BHC (lINDANE) 1,.7 0.06 2 U 1.8 U 2 UJ 1.9 UJ

HEPTACHLOR 1.7 0.06 2 U 1.8 U 2 UJ 1.9 UJ

ALDRIN 1.7 0.03 2 U 1.8 U 2 UJ 1.9 UJ

HEPTACHLOR EPOXIDE 1.7 0.03 2 U 18 U 2 UJ 1.9 UJ

ENDOSULFAN I 1.7 0.06 2 U 1.8 U 2 UJ 1.9 UJ

DIELDRIN 3.3 0.06 3.8 U 3.4 U 3.9 UJ 3.6 UJ

4.4'-DDE 3.3 0.06 3.8 U 3.4 U 3.9 UJ 3.6 UJ

ENDRIN 3.3 0.15 3.8 U 3.4 U 3.9 UJ 3,6 UJ

ENDOSULFAN U 3.3 0,12 3.8 U 3.4 U 3.9 UJ 3.6 UJ

4,4'-000 3.3 0.09 3.8 U 3.4 U 3.9 UJ 3,6 UJ

ENOOSULFAN SULFATE 3.3 0,12 3.8 U 3.4 U 3.9 UJ 3.6 UJ

4,4'-ooT 3.3 0.12 3.8 U 3.4 U 3.9 UJ 3.6 UJ ':J1

METHOXYCHLOR 17 0.57 20 U 18 U 20 UJ 19 UJ

ENORlN KETONE 3.3 0.09 3.8 U 3.4 U 3.9 UJ 3.6 UJ

ENDRIN ALDEHYDE 3.3 0.09 3.8 U 3.4 U 3.9 UJ 3.6 UJ

ALPHA-CHLORDANE 1.7 0.06 2 U 1.8 U 2 UJ 1.9 UJ

GAMMA-CHLORDANE 1.7 0.09 2 U 1.8 U 2 UJ 1.9 UJ

TOXAPHENE 170 0.9 200 U 180 U 200 UJ 190 UJ

AROCLOR-l016 33 0.9 38 U 34 U 39 UJ 36 UJ

AROCLOR-1221 67 0.12 77 U 70 U 79 UJ 74 UJ

AROCLOR -1232 33 0.3 38 U 34 U 39 UJ 36 UJ

AROCLOR-1242 33 0.3 38 U 34 U 39 UJ 36 UJ

AROCLOR-1248 33 1.2 38 U 34 U 39 UJ 36 UJ

AROCLOA-1254 33 1.5 38 U 34 U 39 UJ 36 UJ

AROCLOR-l260 33 1.2 38 U 34 U 39 UJ 36 UJ

% SOLIDS:
87.0 96.0 85.0 91.0



SITE: CTO 127, NCBe DAVISVILLE. RHODE ISLAND
CAlf PASTURE POINT MUNITIONS BUNKERS TEST PIT RESULTS
LABORATORY: SOUTHWEST LABORATORYOF OKLAHOMA

CUENTID: 4-TP1-S1-0I'l2493 4-TP1-S2-062493 4-TP2-S1-062493 4-TP2-S2-062493
LABORATORVIO: 14317.01 14311.02 14311.03 14317.04

TAL METAL SOILS (mll/Kgl CROL IDL

ALUMINUM 40 6.8 6020 2840 2410 2410

ANTIMONY 12 3.2 5.8 U 4.7 UJ 4.7 UJ 8.1 U
ARSENIC 2 0.4 1.9 0.86 099 1.1
BARIUM 40 1.8 11.4 5.9 4.2 4.3

BERYlliUM 1 0.2 0.34 0.20 U 0.24 0.28

CADMIUM 1 0.6 0.68 U 0.61 U 0.62 U 0.88 U

CALCIUM 1000 46 324 429 1940 1170
CHROMIUM 2 1.2 6.8 3.9 4 2.7
COBALT 10 1.2 5.3 1.7 2.9 2.8
COPPER 5 0.4 10.2 3.6 3.0 4.4

IRON 20 1.6 9850 5620 6420 5830
LEAD 0.6 0.4 6 J 3.5 J 4.5 J 3.6 J
MAGNESIUM 1000 38.6 1530 873 810 812
MANGANESE 1.8 0.4 140 65.9 76.3 77.2
MERCURY 0.1 0.1 0.11 0.10 U 0.10 U 0.11 U

NICKEL 8 3 4.1 1.4 U 1.4 U 1.9
POTASSIUM 1000 148.6 521 318 321 405
SELENIUM 1 0.2 0.44 U 0.41 U 0.41 U 0.45 U .~
SILVER 2 0.4 1.5 UJ 1.4 UJ 1.4 UJ 1.6 UJ

SODIUM 1000 50.4 119 U 112 U 137 U 161 U

THALUUM 2 0.6 0.22 U 0.20 U 0.21 U 0.23 U
VANADIUM 10 1.2 1.8 4.2 4.2 4.1

ZINC 4 0.4 22.4 12.4 15.3 17.4

'" SOUDS: 91.4 87.8 96.9 88.2



SITE: CTO 127, NCBC DAVISVillE, RHOOEISLAND
CAlf PASTURE POINT MUNITIONS BUNKERS TEST PIT RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10: 4-TPJ-S1-062493 4-TP3-S3-062493 4-TP3-S2-062493 4-TP3-S4-lI62493
LABORATORY 10: 14317.05 14317.07 14317.08 14317.08

FIELD DUPUCATE PAIR FIELD DUPUCATE PAIR
TAL METAL SOILS (mg/Kill CROL IOL

ALUMINUM 40 6.8 6150 3710 10900 11500
ANTIMONY 12 3.2 4.9 UJ 5.8 U 9.8 U 5.7 UJ
ARSENIC 2 0.4 1.4 1 3.7 5.2
BArtU,", 40 1.8 15.6 7.3 33.1 32.8

BERYLLIUM 1 0.2 036 0.25 0.48 0.55
CADMIUM 1 0.6 0.64 U 0.62 U 0.72 U 0.75 U
CALCIUM 1000 46 1070 770 1350 924
CHROMIUM 2 1.2 7.3 5.5 11.3 12.8
COBALT 10 12 35 3.7 7.8 6.4
COPPER 5 0.4 4.2 3.2 8.9 13.0
IRON 20 1.6 9270 8570 15800 17800
LEAD 0.6 0.4 5.5 J 3.9 J 8.2 J 12.8 J
MAGNESIUM . 1000 38.6 1810 1470 3180 3610
MANGANESE 1.8 0.4 109 94.2 190 170
MERCURY 0.1 0.1 0.11 U 0.10 U 0.15 0.12 U
NICKEL 8 3 3.9 3.8 9.1 7.0
POTASSIUM 1000 148.6 432 443 1240 1360
SElENIUM 1 0.2 0.42 U 0.41 U 0.48 U 0.5 U

ill

SILVER 2 0.4 1.5 UJ 1.5 UJ 1.7 UJ 1.7 UJ
SODIUM 1000 504 131 U 130 U 170 U 172 U
THAlUUM 2 0.6 0.21 U 0.21 U 0.24 U 0.25 U
VANAOIUM 10 1.2 8.3 6.9 16.5 16.8
ZINC 4 0.4 21.5 16.9 31.5 31.1

'" SOLIDS; 94.2 96.4 83.2 80.1



SITE: CTO 127, NCBC DAI/ISVlllE, RHODE ISLAND

CALF PASTURE POINT MUNITIONS BUNKERS TEST PIT RESULTS

LABORATORY: SOUTHWEST LABORATORY Of OKLAHOMA

CLIENT 10:
4-TP4-S1-062493 4-TP4-S3-062493 4-TP4-S2-062493 4-TP4-S4-062493

LABORATORY 10:
14317.09 14317.11 14317.10 14317.12

FIELD DUPUCATE PAIR FIELD DUPUCATE PAIR

TAL METAL SOILS (mgIKg) CRDL IDL

ALUMINUM 40 6.8 2770 2330 2860 2660

ANTIMONY 12 3.2 5.1 UJ 4.7 UJ 4.9 UJ 4.8 UJ

ARSENIC 2 0.4 0.84 0.78 0.95 1.2

BAFlUM 40 1.8 5.3 4 5.9 5.7

BERYlliUM 1 0.2 0.25 0.21 U 0.21 U 0.21 U

CADMIUM 1 0.6 0.66 U 0.62 U 064 U 0.62 U

CALCIUM 1000 46 830 666 1370 4700

CHROMIUM 2 1.2 4.7 3.8 4 3.6

COBALT 10 1.2 4.0 2.6 2.5 2.3

COPPER 5 0.4 4.5 3.0 2.1 1.9

IRON 20 1.6 7220 5720 5160 4810

LEAD 0.8 0.4 3.1 J 2.7 J 2.4 J 2 J

MAGNESIUM 1000 38.6 914 786 1080 868

MANGANESE 1.8 0.4 84 66.6 74.4 64.1

MERCURY 0.1 0.1 0.11 U 0.10 U 0.11 U 0.10 U

NICKel 8 3 1.6 1.4 U 1.5 U 1.5 U

POTASSIUM 1000 148.6 328 261 417 384

SELENIUM 1 0.2 0.44 U 0.41 U 0.42 U 0.41 U '/1

SILVER 2 0.4 1.5 UJ 1.4 UJ 1.5 UJ 1.5 UJ

SODIUM 1000 50.4 142 U 133 U 138 U 166 U

THALUUM 2 0.6 0.22 U 0.21 U 0.21 U 0.21 U

VANADIUM 10 1.2 5.3 3.9 5.4 4.1

ZINC 4 0.4 15.9 13.3 11.8 11.1

~SOllOS:
90.7 97.0 94.3 86.5



APPENDIX C

SURFICIAL SOIL SAMPLE
ANALYTICAL RESULTS



J

U

UJ

R or UR

DATA QUALIFIER DEFINITIONS

Quantitation is approximate due to limitations identified during
data validation.

Result is non-detected at the indicated detection limit/quantitation
limit.

Result is non-detected and the indicated detection limit is
estimated.

Rejected.



SITE: CTO , 127, NCBC DAVISVILLE. RHODE ISLAND

SDa NO: 14409

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:

LABORATORY 10;

TAL LEAD SOLIDS (mg/KIlI

CRDI.. IDL

4 - SS1- S1 -63093

14409.12

4-SS2-81-63093
14408.13

4-883-S1-63093

14408.14

LEAD

'" SOLIDS:

0.6 0.4 31.5

96.6

12.1

87.1

0.74

87.1



SITE: eTO "'127. HCBC DAVISVILLE. RHOOEISLAND

SOG NO: 14409

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:

LABORATORY 10:

TCLP LEAD SOliDS (mg/l)

eROl IOL

4-551- 51- 63093

14409.15

4-SS2-S1-63093

14409.16

4-5S3-51-63093

14409.17

LEAD NIl. NIl. 0.047 0.030 0.021

•r



SITE: eTO 127, NCBC DAVISVILLE, RI
CALF PASTURE POINT WNITIONS BUNKERS SURFACE SOIL RESULTS - ROUND 2
LA8ORATORY: SOUTHWEST LABORATORY OF OKlAHOMA

CUENTIO:
LA8ORATORY 10:

% SOlIDS:

TAL METAL SOIlS (MGJKG)

LEAD

CRQL

0.3

MOL

0.1

4-SS1A-S1'{)21494
17590.10

75

34.5 J

4-SS2A-S1-Q21494
17590.11

84

38.7

4-SS3A-S1'{)21494
17590.12

83

9.7 U



SITE: CTO 127, NCBC DAVISVILLE, AI
CALF PASTURE POINT MUNITIONS BUNKERS SURFACE SOIL RE5ULT5
LABORATOAY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
LABORATORY 10:

TClP METALS (UG/L)

LEAD

CRQl

14

MOL

NA

4-SS1A-Sl-021494
17590.22

19.6

4-SS2A-S1-021494
17590.23

40.6

4-SS3A-S1-021494
17590.24

14 U



APPENDIX D

WIPE SAMPLE
ANALYTICAL RESULTS



J

U

UJ

R or UR

DATA QUALIFIER DEFINITIONS

Quantitation is approximate due to limitations identified during
data validation.

Result is non-detected at the indicatAd detection limit/quantitation
limit.

Result is non-detected and the indicated detection limit is
estimated.

Rejected.



SITE: CTO #127, NCBC DAVISVILlE. RHODE ISLAND
CALF PASTURE POINT MUNITIONS BUNKERS WIPE SAMPLE RESULTS
LABORATORY: SOUTHWEST LABORAlORV OF OKlAHOMA

CUENTID: 4-WS1-S1-63J93 4-WS2-S1-63093 4-WSJ-SI-63l93 4-WS4-S1-63093

LABOAATOfl'( 10: 14409.01 14409.02 14409.03 14409.04

TCl SEMIVOLATILE WIPES (ug/wipe)

COOL MDl

PHENOL 10 1.2 10 U 10 U 10 U 10 U

B1S(2-CHLOAOETHY4E1HER 10 0.8 10 U 10 U 10 U 10 U

2-CHlOAOPHENOL 10 0.8 10 U 10 U 10 U 10 U

1,J-DlCHLOROBENZENE 10 0.6 10 U 10 U 10 U 10 U

1,4-DlCHLOROBENZENE 10 0.7 10 U 10 U 10 U 10 U

1,2-DICHLOROBENZENE 10 0.8 10 U 10 U 10 U 10 U

2-METHYlPHENOL 10 0.6 10 U 10 U 10 U 10 U

B1S(2-CHLOROISOPROPV4ETHER 10 0.9 10 U 10 U 10 U 10 U

4-METHYLPt£NOL 10 0.6 10 U 10 U 10 U 10 U

N-r-rrROSO-DI-N- PROPVLAMINE 10 0.7 10 U 10 U 10 U 10 U

HEXACHLOROEtHANE 10 0.8 10 U 10 U 10 U 10 U

NITROBENZENE 10 0.6 10 U 10 U 10 U 10 U

ISOAiOAONE 10 0.5 10 U 10 U 10 U 10 U

2-NlTROPHENOL 10 0.7 10 U 10 U 10 U 10 UJ

2,4-DIMETHYlPHENOL 10 0.7 10 U 10 U 10 U 10 U

2,4-DICHLOROPHENOL 10 0.5 10 U 10 U 10 U 10 U

1,2.4-mlCHLOROBENZENE 10 0.8 10 U 10 U 10 U 10 U

NAPHTHALENE 10 0.7 10 U 10 U 1 J 10 U '"

4-CHLOROANIUNE 10 1 10 U 10 U 10 U 10 U

B1S(2-CHLOROETHOxy)METHANE 10 0.4 10 U 10 U 10 U 10 U

HEXACHLOROBUTPDIENE 10 0.6 10 U 10 U 10 U 10 U

4-CHLOAO-3-ME1HYLPHENOL 10 1 10 U 10 U 10 U 10 U

2-MElHYLNAPHTHALENE 10 0.6 10 U 10 U 10 U 10 U

HEXACHLOROCYCLOPENTPDIENE 10 NA 10 U 10 U 10 U 10 U

2,4,6-TRlCHOOROPHENOL 10 1.5 10 U 10 U 10 U 10 U

2.4,5-TRlCHLOROPHENOL 25 0.8 25 U 25 U 25 U 25 U

2-CHLORONAPHTHALENE 10 I 10 U 10 U 10 U 10 U

2-NITROANIUNE 25 1 25 U 25 U 25 U 25 U

DIMETHYL PHTHALATE 10 0.5 10 U 10 U 10 U 10 U

ACENAPHl'l-tYLENE 10 1.2 10 U 10 U 10 U 10 U

2,6-DINITROlOWENE 10 1.3 10 U 10 U 10 U 10 U

3-NITROANIUNE 25 2.4 25 U 25 U 25 U 25 U

ACENAPHTHENE 10 1.5 10 U 10 U 10 U 10 IJ



SITE: CTO 1127, NCBe DAVISVIU..E, RHODE ISLAND
CAlf PASruRE POINT MUNITIONS BUNKERS WIPE SAMPLE RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CUENTID: "-WS5-S1-~3 4-WS6-S1-~3 4-WS7-S1-~ 4-WS8-S1-~

lABORATORY 10: 14409.00 14409.06 14409.07 14409.08

TCl SEMIVOLATILE WIPES (uglwipe)

CAOl MOL

PHENOL 10 1.2 10 U 10 U 10 U 10 U

B1S(2-CHLOAOETHYL)ETHER 10 0.8 10 U 10 U 10 U 10 U

2-CHLOROPHENOL 10 0.8 10 U 10 U 10 U 10 U

1,3-DlCHLOAOBENZENE 10 0.6 10 U 10 U 10 U 10 U

1,4-0ICHLOAOBENZENE 10 0.7 10 U 10 U 10 U 10 U

1,2-DlCHLOAOBENZENE 10 0.8 10 U 10 U 10 U 10 U

2-METHYl.A-tENOL 10 0.6 10 U 10 U 10 U 10 U

B1S(2-CHLOROISOPAOP'fL)ETHER 10 0.9 10 U 10 U 10 U 10 U

4-MElHYLPHENOL 10 0.6 10 U 10 U 10 U 10 U

N-NITROSO-DI-N-PAOP'fLAMINE 10 0.7 10 U 10 U 10 U 10 U

HEXACHLOROETHANE 10 0.8 10 U 10 U 10 U 10 U

NITROBENZENE 10 0.6 10 U 10 U 10 U 10 U

ISOPHORONE 10 0.5 10 U 10 U 10 U 10 U

2-NITROPHENOL 10 0.7 10 W 10 UJ 10 W 10 W

2,4-01METH't'lPHENOL 10 0.7 10 U 10 U 10 U 10 U

2,4-DlCHLOROPHENOL 10 0.5 10 U 10 U 10 U 10 U

1,2,4-TAlCHlOAOBENZENE 10 0.8 10 U 10 U 10 U 10 U

NAPHlHALENE 10 0.7 10 U 10 U 10 U 10 U ,.
4-CHLOAOANIUNE 10 1 10 U 10 U 10 U 10 U

~S(2-CHLOAQE]HO~METHANE 10 0." 10 U 10 U 10 U 10 U

HEXACHLOROBUTADIENE 10 0.6 10 U 10 U 10 U 10 U

4-CHLOAO-3-METHYLPHENOl 10 1 10 U 10 U 10 U 10 U

2-MElHYLNAPHTHALENE 10 0.6 10 U 10 U 10 U 10 U

HEXACHLOAOCYCLOPENTADIENE 10 NA 10 U 10 U 10 U 10 U

2,4,6-TAICHLOAOPHENOL 10 1.5 10 U 10 U 10 U 10 U

2.4,5-TAICHLOROPHENOL 25 0.8 25 U 25 U 25 U 25 U

2-CHlORONAPHlHALENE 10 1 10 U 10 U 10 U 10 U

2-NITAOANIUNE 25 1 25 U 25 U 25 U 25 U

DIMETHYL PHTHALATE 10 0.5 10 U 10 U 10 U 10 U

ACENAPHll-lYLENE 10 1.2 10 U 10 U 10 U 10 U

2,6-DlNrTROlDLUENE 10 1.3 10 U 10 U 10 U 10 U

3-NfTAOANIUNE 25 2.4 25 U 25 U 25 U 25 U

ACENAPHlHENE 10 1.5 10 U 10 U 10 U 10 U



SITE: CTO #127, NCBC DAVISVIUE, RHODE ISLAND
CAlf PASTIJAE POINT MUNITIONS BUNKERS WIPE SAMPLE RESULTS
LABORATORY: SOUTHWEST LABORAlORY OF OKLAHOMA

CUENTID: 4-WS9-S1-6:J>93 4-WSlO-S1-63093 4-WS1'-S1-63093 4-WSI2-S1-63093

LABORATORV 10: 14409.09 14409.10 14409.11 14409.25

TCl SEMIVOLATllE WIPES (uWwipe)

CAOL MOL

PHENOL 10 1.2 10 U 10 U 10 U 10 U

B1S(2-CHL.OROETl-lY4E1HER 10 0.8 10 U 10 U 10 U 10 U

2-CHLOAOPHENOl 10 0.8 10 U 10 U 10 U 10 U

1.3-DlCHlOROBENZENE 10 0.6 10 U 10 U 10 u 10 U

1...-DlCHlOROBENZENE 10 0.7 10 U 10 U 10 U 10 U

1.2-DlCHlOROBENZENE 10 0.8 10 U 10 U 10 U 10 'U

2-MElHYLPHENOL 10 0.6 10 U 10 U 10 U 10 u
B1S(2-CHLDROISOPAOPV4ETHER 10 0.9 10 U 10 U 10 U 10 U

"-MElHVLPHENOL 10 0.6 10 U 10 U 10 U 10 U

N-NlTROSO-D1-N-PROPVLAMINE 10 0.7 10 U 10 U 10 U 10 U

HEXACHLOROETHANE 10 0.8 10 U 10 U 10 U 10 U

NlTROBENZENE 10 0.6 10 U 10 U 10 U 10 U

ISOP! lClAONE 10 0.5 10 U 10 U 10 U 10 U

2-NITAOPHENOl 10 0.7 10 UJ 10 UJ 10 UJ 10 UJ

2,4-DIMElHVLPHENOl 10 0.7 10 U 10 U 10 U 10 U

2,4-DlCHlOROPHENOL 10 0.5 10 U 10 U 10 U 10 U

1,2,4-TRICHLOA08ENZENE 10 0.8 10 U 10 U 10 U 10 U

NAPHTHALENE 10 0.7 0.9 J 0.5 J 4 J 0.9 J '11

4-CHlOAOANlUNE 10 1 10 U 10 U 10 U 10 U

B1S(2-a-tLOROETHOXY)METHANE 10 0.4 10 U 10 U 10 U 10 U

HEXACHlOROBUTADIENE 10 0.6 10 U 10 U 10 U 10 U

"-CHlORO-3-MElHVLPHENOL 10 1 10 U 10 U 10 U 10 U

2-MEll-IYlNAPHTHALENE 10 0.6 10 U 10 U 1 J 10 U

HEXACHLOROCYCLOPENTADIENE 10 NA 10 U 10 U 10 U 10 U

2....6-TRICHLOROPHENOL 10 1.5 10 U 10 U 10 U 10 U

2,4,5-TRICHLOAOPHENOL 25 0.8 25 U 25 U 25 U 25 U

2-CHLORONAPHTHALENE 10 1 10 U 10 U 10 U 10 U

2-NJTROANIUNE 25 1 25 U 25 U 25 U 25 U

DIMElHVL PHTHALATE 10 0.5 10 U 10 U 10 U 10 U

ACENAPHll-lYLENE 10 1.2 10 U 10 U 10 U 10 U

2,6-DlNITROlOLUENE 10 1.3 10 U 10 U 10 U 10 U

3-NITROANIUNE 25 2.4 25 U 25 U 25 U 25 U

ACENAPHTHENE 10 1.5 10 U 10 U 10 U 10 U



SITE: CTO 1Il127, NCBe DAVISVIUE, RHODE ISLAND
CAlf PASTURE POINT MUNITKJNS BUNKERS WIPE SAMPLE RESULTS
LABORATOR'f: SOlTTl1WEST LABORAlORV OF OKl.AHOMA

CUENTIO: 4-WS1-S1-63093 4-WS2-S1-63093 4-WS3-S1-63093 4-WS4-S1-63J93

LABORATORY 10: 14409.01 14409.a2 14409.03 14409.04

TCl SEMIVOLAllLE WIPES (ug/wipe)

2,4-DINITAOPHENOl 25 1.1 25 U 25 U 25 U 25 U

4-NITROPHENOL 25 2.4 25 U 25 U 25 U 2S U

D1BENZOFURAN 10 1.3 10 U 10 U 10 U 10 U

2,4-DINITROTOWENE 10 1.6 10 U 10 U 10 U 10 U

DIETHYLPHTHALATE 10 1 10 U 10 U 10 U 10 U

4-CHlOAOPHENYl-PHENYLETHER 10 1.1 10 U 10 U 10 U 10 U

FLUORENE 10 1.2 10 U 10 U 10 U 10 U

4-NrrROANIUNE 25 1.4 25 U 25 U 25 U 25 U

4,6-DINITRO-2-METHYLPHENOl 25 2.1 25 U 25 U 25 U 25 U

N-NfTAOSODIPHENYLAMIN(1) 10 1.3 10 U 10 U 10 U 10 U

4-BROMOPHENYl- PHENYLETHER 10 1.8 10 U 10 U 10 U 10 U

HEXACHLOAOBENZENE 10 1.8 10 U 10 U 10 U 10 U

PENTACHLOROPHENOL 25 1.6 25 U 25 U 25 U 25 U

rt !ENANTHRENE 10 3.1 10 U 10 U 0.8 J 10 U

ANTHRAC~E 10 2.1 10 U 10 U 10 U 10 U

CARBAZOLE 10 2.6 10 U 10 U 10 U 10 u

D1-N-BUTYLPHTHALATE 10 2.5 10 U 10 U 10 U 10 U

FUJORANTHENE 10 2.1 10 U 10 U 10 U 10 U

PVRENE 10 1.2 10 U 10 U 10 U 10 U

BUTYLBENlYLPHTHALATE 10 1.5 10 U 10 U 10 U 10 U

3,3'-DICHLDROBENZIDINE 10 0.7 10 U 10 U 10 U 10 U

BENZOlAlANTHAl'CENE 10 1.4 10 U 10 U 10 U 1!J U

CHRYSENE 10 1 10 U 10 U 10 U 10 U

61S(2-ETHYLHEXYl)PHTHALATE 10 1.9 10 U 10 U 10 U 10 U

DI-N-OClYl PHTHALATE 10 1.2 10 U 10 U 10 U 10 U

BENZO(S) FUJORANTHENE 10 2.7 10 U 10 U 10 U 10 U

BENZO(I<)FUJORANTHENE 10 2.6 10 U 10 U 10 U 10 U

BENZO(AIPVRENE 10 1 10 U 10 U 10 U 10 U

INDENO(I,2,3-CD)PVRENE 10 2 10 U 10 U 10 U 10 U

DIBENZ(A,H)ANTHRACENE 10 2.3 10 U 10 U 10 U 10 U

BENZO(G,H,QPEAYLENE 10 2.1 10 U 10 U 10 U 10 U



SITE: CTO #127, NCBC DAVISVIlle, RHODE ISLAND

CAlF PASTURE POINT MUNITIONS BUNKERS WIPE SAMPLE RESULTS

LABORATORY; SOUTHWEST LABORAlORY OF OKlAHOMA

CUENTID:
4-WS5-S1-6~3 4-WS6-S1-6~3 4-WS7-S1-63093 4-WS8-S1-63l93

~RATOR'f10:
14409.05 14409.06 14409.07 14409.08

TCL SEMIVOLATlLE WIPES (uW'MPe)

2,4-D1NITAOPHENOL 25 1.1 25 U 25 U 25 U 25 U

4-NITROPHENOL 25 2.4 25 U 25 U 25 U 25 U

D1BENZOFURAN 10 1.3 10 U 10 U 10 U 10 U

2,4-DINfTROlOWENE 10 1.6 10 U 10 U 10 U 10 U

DIETHYLPtfTI-lALATE 10 1 10 U 10 U 10 U 10 U

4-CHLOROPHENVL- PHENVlETHER 10 1.1 10 U 10 U 10 U 10 U

FWORENE 10 1.2 10 U 10 U 10 U 10 U

4-NITROANIUNE 25 1.4 25 U 25 U 25 U 25 U

4.6-DINITRO-2- METHYLPHENOL 25 2.1 25 U 25 U 25 U 25 U

N-NrTROSODIPHENYlAMIN(I) 10 1.3 10 U 10 U 10 U 10 U

4-BROMOPHENYL-PHENYLElHEA 10 1.8 10 U 10 U 10 U 10 U

HEXACHLOAOBENZENE 10 1.8 10 U 10 U 10 U 10 U

PENTACHLOROPHENOL 25 1.6 25 U 25 U 25 U 25 U

PHENANTHRENE 10 3.1 10 U 10 U 10 U 10 U

ANTHRAC8IlE 10 2.1 10 U 10 U 10 U 10 U

CARBAZOLE 10 2.6 10 U 10 U 10 U 10 U

D1-N-BUTYLPHrnALATE 10 2.5 0.6 J 0.8 J 10 U 10 U

FWORANTHENE 10 2.1 10 U 10 U 10 U 0.6 J

PVRENE 10 1.2 10 U 10 U 10 U 10 U

BUlYLBENZVLPHTHALATE 10 1.5 10 U 10 U 10 U 10 U , .

3,3' -DICHLDROBENZIDINE 10 0.7 10 U 10 U 10 U 10 U

BENZO(A)ANTHRICENE 10 1.4 10 U 10 U 10 U 10 U

CHRYSENE 10 1 10 U 10 U 10 U 10 U

BlS(2-ETHYUiEXYl) PHTHALATE 10 1.9 10 U 10 U 10 U 10 U

D1-N-OClYL PHTHALATE 10 1.2 10 U 10 U 10 U 10 U

BENZO(B)FWORANTHENE 10 2.7 10 U 10 U 10 U 10 U

BENZO(KlFUJORANTHENE 10 2.6 10 U 10 U 10 U 10 U

BENZO(A)PY'RENE 10 1 10 U 10 U 10 U 10 U

tIDENO(1,2,3- CD) PVAENE 10 2 10 U 10 U 10 U 10 U

DI8ENZ(A,H)ANTHRAC8IlE 10 2.3 10 U 10 U 10 U 10 U

BENZO(G,H,QPERYLENE 10 2.1 10 U 10 U 10 U 10 U



SITE: eTO #127, NCBC DAVISVIllE, RHODE ISLAND
CALF PASnJRE POINT MUNITIONS BUNKERS WIPE SAMPLE RESULTS
LABORATORY": SOUTHWEST LABORAlORY OF OKlAHOMA

CUENTID: 4-WS9-S1-63093 4-WS10-SI-63093 4-WSll-SI-63093 4-WSI2-S1-63093
LABORATOR'l' 10: 14409.lS 14409.10 14409.11 14409.25

TCL SEMIVOLAllLE WIPES (uglwlpel

2,4- DINITROPHENOL 25 1.1 25 U 25 U 25 U 25 U
4-NITROPHENOL 25 2.4 25 U 25 U 25 U 25 U
OIBENZOFURAN 10 1.3 10 U 10 U 10 U 10 U
2,4-0INITROlOWENE 10 1.6 10 U 10 U 10 U 10 U
OIETHYLPHTHALATE 10 1 10 U 10 U 10 U 10 U
4-CHLOROPHENYL-PHENYLETHER 10 1.1 10 U 10 U 10 U 10 U
FWORENE 10 1.2 10 U 10 U 10 U 10 U
4-NITROANIUNE 25 1.4 25 U 25 U 25 U 25 U
4,6-DINITRO-2-MElHYLPHENOL 25 2.1 25 U 25 U 25 U 25 U
N-NITROSODIPHENVLAMIN(1) 10 1.3 10 U 5 J 10 U 10 U
4-SFIOMOPHENYl-PHENYlETHER 10 1.8 10 U 10 U 10 U 10 ·u
HEXACHLOROBENZENE 10 1.8 10 U 10 U 10 U 10 U
PENTACHLOROPHENOL 25 1.6 25 U 25 U 25 U 25 U
PHENANTHRENE 10 3.1 10 U 10 U 10 U 10 U
ANTHRACENE 10 2.1 10 U 10 U 10 U 10 U
CARBAZOLE 10 2.6 10 U 10 U 10 U 10 U
D1-N-BUTYLPHTHALATE 10 2.5 10 U 1 J 10 U 0.6 J
FWORANlHENE 10 2.1 10 U 10 U 10 U 10 U
PVRENE 10 1.2 10 U 10 U 10 U 10 U
BUTYLBENZVlPH11-lALATE 10 1.5 10 U 10 U 10 U 10 U '.,
3,3'-DICHLDROBENZIDINE 10 0.7 10 U 10 U 10 U 10 U
BENZO(A)ANTHRH::ENE 10 1.4 10 U 10 U 10 U 10 U
CHRVSENE 10 1 10 U 10 U 10 U 10 U
B1S(2-ETHYLHEXYl)PHTHALATE 10 1.9 10 U 10 U 10 U 10 U
OI-N-OCTYL PHTl-IALATE 10 1.2 10 U 10 U 10 U 10 U
BENZO(B)FWORANlHENE 10 2.7 10 U 10 U 10 U 10 U
BENZO(KlFWORANlHENE 10 2.6 10 U 10 U 10 U 10 U
BENZO(AIP'fRENE 10 1 10 U 10 U 10 U 10 U
INDENO(I,2,3-CD)P'fAENE 10 2 10 U 10 U 10 U 10 U
DIBENZ(A,H)ANTHRACENE 10 2.3 10 U 10 U 10 U 10 U
BENZO(O.H.~PERYLENE 10 2.1 10 U 10 U 10 U 10 U



SITE: CTO N127, NCBC DAVISVilLE, RHODE ISLAND

CALF PASTURE POINT MUNITIONS BUNKERS WIPE SAMPLE RESULTS

LABORAlORY: SOUTHWEST LABORATORY OF OKlAHOMA

CLIENT 10: 4-WS1-Sl-63093 4-WS2-S1-63093 4-WS3-S1-63093 4-WS4-S1-63093

LABORAlORY 10: 14409.01 14409.02 14409.03 14409.04

TCl PESTICIDES WIPES (UGJWIPE) CAQl MDLJIDL

ALPHA-BHC 0.05 0.002 0.05 UJ 0.05 U 0.05 U 0.05 U

BETA-BHC 0.05 0.004 0.05 UJ 0.05 U 0.05 U 0.05 U

DELTA-BHC 0.05 0.002 '0.05 UJ 0.05 U 0.05 U 0.05 U

GAMMA-BHC (L~DANE) 0.05 0.002 0.05 UJ 0.05 U 0.05 U 0.05 U

HEPTACHLOR 0.05 0.002 0.05 UJ 0.05 U 0.05 U 0.05 U

ALDRIN 0.05 0.001 0.05 UJ 0.05 U 0.05 U 0.05 U

HEPTACHLOR EPOXIDE 0.05 0.001 0.05 UJ 0.05 U 0.05 U 0.05 U

ENOOSULFAN I 0.05 0.002 0.05 UJ 0.05 U 0.05 U 0.05 U

DIELDRIN 0.1 0.002 0.1 W 0.1 U 0.1 U 0.1 U

4,4'-DDE 0.1 0.002 0.1 UJ 0.1 U 0.1 U 0.1 U

ENDRIN 0.1 0.005 0.1 UJ 0.1 U 0.1 U 0.1 U

ENDOSUlFAN II 0.1 0.004 0.1 UJ 0.1 U 0.1 U 0.1 U

4,4'-000 0.1 0.003 0.1 UJ 0.1 U 0.1 U 0.1 U

ENDOSULFAN SULFATE 0.1 0.004 0.1 UJ 0.1 U 0.1 U 0.1 U

4,4'-DDT 0.1 0.004 0.1 UJ 0.1 U 0.1 U 0.1 U

MEn-lOXYCHLOR 0.5 0.019 0.5 UJ 0.5 U 0.5 U 0.5 U

ENDRIN KETONE 0.1 0.003 0.1 UJ 0.1 U 0.1 U 0.1 U

ENORIN ALDEHYDE 0.1 0.003 0.1 UJ 0.1 U 0.1 U 0.1 U

ALPHA-CHLORDANE 0.05 0.002 0.05 UJ 0.05 U 0.05 U 0.05 U • I

GAMMA-CHLORDANE 0.05 0.003 0.05 UJ 0.05 U 0.05 U 0.05 U

TOXAPHENE 5 0.03 5 UJ 5 U 5 U 5 U

AROCL.OR-l016 1 0.03 1 UJ 1 U 1 U 1 U

AROCLOR-1221 2 0.04 2 UJ 2 U 2 U 2 U

AROCLOR-1232 1 0.01 1 UJ 1 U 1 U 1 U

AROCLOR-1242 1 0.01 1 UJ 1 U 1 U 1 U

AROCLOR-1248 1 0.04 1 UJ 1 U 1 U 1 U

AROCLOR-1254 1 0.05 1 UJ 1 U 1 U 1 U

AROCLOR-l260 1 0.04 1 W 1 U 1 U 1 U



SITE: CTO 1127, NCBC DAVISVILLE, RHODE ISLAND
CAlf PASTURE POINT MUNITIONS BUNKERS WIPE SAMPLE RESUl
tABORA1ORY: SOUTHWEST LABORATORY OF OKlAHOMA

CLIENTID: 4-WS5-S1-63093 4-WS6-S1-63093 4-WS7-S1-63093 4-WS8-S1-63093

tABORAlORY 10: 14409.05 14409.06 14409.07 14409.08

TCl PESTICIDES WIPES (UGIWIPE) COOL MDUIDl

ALPHA-SHC 0.05 0.002 0.05 UJ 0.05 UJ 0.05 U 0.05 UJ
BETA-BHC . 0.05 0.004 0.05 UJ 0.05 UJ 0.05 U 0.05 UJ

DElTA-BHC 0.05 0.002 0.05 UJ 0.05 UJ 0.05 U 0.05 UJ
GAMMA-BHC (LINDANE) 0.05 0.002 0.05 UJ 0.05 UJ 0.05 U 0.05 lJJ

HEPTACHLOR 0.05 0.002 0.05 UJ 0.05 UJ 0.05 U 0.05 UJ

ALDRIN 0.05 0.001 0.05 UJ 0.05 UJ 0.05 U \1.05 W
HEPTACHLOR EPOXIDE 0.05 0.001 0.05 UJ 0.05 UJ 0.05 U 0.05 UJ
ENDOSULfAN I 0.05 0.002 0.05 UJ 0.05 UJ 0.05 U 0.05 UJ
DIELDRIN 0.1 0.002 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ
4,4'-DDE 0.1 0.002 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ
ENDRIN 0.1 0.005 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ

ENOOSULFAN " 0.1 0.004 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ
4,4'-000 0.1 0.003 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ
ENOOSUlfAN SULFATE 0.1 0.004 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ

",..'-DDT 0.1 0.004 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ
METHOXYCHLOR 0.5 0.019 0.5 UJ 0.5 UJ 0.5 U 0.5 UJ
ENDRIN KETONE 0.1 0.003 0.1 UJ 0.1 UJ 0.1 U 0.1 UJ
ENDRIN ALDB-iYDE 0.1 0.003 0.1 UJ 0.1 UJ 0.1 U 0.1 J

ALPHA-CHLORDANE 0.05 0.002 0.12 J 0.088 J 0.05 U 0.05 UJ ' ,
GAMMA-CHLORDANE 0.05 0.003 0.11 J 0.07 J 0.05 U 0.05 UJ
TOXAPHENE 5 0.03 5 UJ 5 UJ 5 U 5 UJ
AAOCLOR-l016 1 0.03 1 UJ 1 UJ 1 U 1 UJ
AAOCLOR-1221 2 0.04 2 UJ 2 UJ 2 U 2 UJ
AAOCLOR-1232 1 0.01 1 UJ 1 UJ 1 U 1 UJ
AAOCLOA-1242 1 0.01 1 UJ 1 UJ 1 U 1 UJ
AAOCLOR-1248 1 0.04 1 UJ 1 UJ 1 U 1 UJ

AAOCLOA-' 254 1 0.05 1 UJ 1 UJ 1 U 1 UJ
AROCLOR-l260 1 0.04 1 UJ 1 UJ 1 U 1 UJ



SITE: eTO 1127. NeBe DAVISVIllE. RHODE ISLAND

CALF PASTURE POINT WNITlONS BUNKERS WIPE SAMPLES

LABORATOm': SOUTHWEST LABORATOm' OF OKLAHOMA

eUENTID: -4-WS6-S1-6J093 -4-WS7-S1-6J093 -4-WS8-S1-63093 4-WSQ-SI-63093 4-WS10-S1-63093

LABORATORY 10; 14-409.06 14409.07 1«09.08 14409.09 14409.10

TAL METAL WIPES (uglWipel

eROl 10l

ALUMINUM 40 6.8 5430 1710 U 759 U 887 U 10500

ANTlMON'f 12 3.2 9.5 UJ 1.9 UJ 1.9 UJ 1.9 UJ U UJ

ARSENIC 2 0.4 6.30 1.30 U 0.29 U 0.53 U 4.60

BARIUM -40 1.8 17.7 U 18.7 U 0.8 U 18.4 U 71.8 J

BERYWUM 1 02 0.50 U 0.10 U 0.10 U 0.10 U 0.68

CADMIUM 1 0.6 2.5 0.42 U 0.2 U 0.42 U 5.3

CAlCIUM 1000 48 1610 U 553 U 132 U 2510 U 8080 U

CHROMIUM 2 1.2 51.5 6.10 U 1.3 U 10] U 62.8

COBAlT 10 1.2 10.5 1.9 0.50 UJ O.SO UJ 8.0

COPPER 5 0.4 348 74.7 6.9 U 14.3 U 133

IRON 20 1.8 221000 28400 5250 U -4630 U 24000

LEAD 0.8 0.4 33.9 U 38.4 U 0.55 U 18 U 380

"'AONESIUM 1000 38.8 609 U 272 U 19.7 U 238 U 2290

..ANGANESE 1.8 0.4 851 J 121 19.8 30.3 359

MERCURY 0.1 0.1 0.63 0.28 0.05 0.02 U 0.18

NICKEL 8 3 117 16.7 4.5 2.1 U 12.2

POTASSIUM 1000 148.6 3430 292 U 79.6 U 1101 U 14-40 U

SELENIUM 1 0.2 0.2 U 0.2 U 0.2 U 1>.2 U 0.2 UJ

SILVER 2 0.4 2.4 0.39 U 0.3 U 0.3 U 0.4 U

SODIUM 1000 SO. 4 629 U 306 U 271 U 545 U 418 U

THALLIUM 2 0.6 2 UJ 0.2 UJ 0.2 U 0.2 U 2 U

VANADIUM 10 1.2 13.7 3.1 U 0.6 U 2 U 19.5

ZINC 4 0.4 64.3 U 39.8 U 9.8 U 148 U 3060



SII E CTO 11127. NCBC OAVlSVltlE. RUODE ISLAND

CALF PASTURE POI!'IT MUNITIONS BUNKERS WIPE SAMPLES

LABORII.TOR't': SOUTHWEST LABOAATOIf'I OF OKLAHOMA

CUENTIO:
4-WS11-S1-63093 4-WS12-S1 -6a093

LABOAATOR't' 10:
14409.11 14409.25

TAl. MfTlI.L WIPES (uglwipe)

CROL IOL

ALUMINUM 40 6.8 25 U 1711 U

ANllMONf 12 3.2 1.9 UJ 1.1 UJ

ARSENIC 2 0.4 0.10 U 0.10 U

BAfllJM 40 1.8 0.8 U 1.1 U

BERV'LUUM 1 0.2 0.10 U 0.10 U

CADMIUM 1 0.6 0.20 U 0.20 U

CALCIUM 1000 46 92.3 U 1111 U

CHROMlJM 2 1.2 0.48 U 8.2 U

COBII.LT 10 1.2 0.50 UJ 0.50 UJ

COPPER 5' 0.4 0.97 U 3.1 U

IRON 20 1.8 30.8 U 528 U

LfAD 0.6 0.4 0.33 U 3.8 U

MAQNESlJM 1000 38.8 35.8 U 37.3 U

MI'.'WANESE 1.8 0.4 0.14 28 U

lAt:llC'JRY 0.1 0.1 0.02 U 0.02 U

N1a<.EL 8 3 21 U 2.1 U

POTASSIUM 1000 1488 79.6 U 106 U

SELENlJM 1 0.2 Q.2 U 0.2 U

SILVER 2 0.4 0.3 U 0.3 U

SODIUM 1000 504 2tiS U 319 U

THALLlJM 2 0.8 0.2 U 0.2 U

VANADIUM 10 1.2 0.6 U 0.8 U

ZINC 4 0.4 17.7 U 15.3 U



APPENDIX E

SCREENING CRITERIA CALCULATION SPREADSHEET
AND

SOURCE DOCUMENTATION



SCIlEENING CAlTERA VALUES SPREAOSlIEH

RlOo RlOi SFo SFi t<oc Henry's Consl Vi MW t>i Oai !<as Alpha Vf
. __ ~!",lyIe/Compound {mWl1~ l!!!~ ~d-"'Yl!!! ~d-"'yt!!!~ l~lIL {alm-m3/mo' {cm3/m011 ~_ ~V-:I ~m2/sec1 _lglcm3tlcm21secl l'!'3/klll
I,l-Olchloroelhlne 1.00E-OI 1."3E-Ol =..--= _;;=-=- :!~~~ ".26E-03 7.99EtOl 98.96 8.17E-02 2.59E-02 2.81E-Ol 1.08E-03 3.89Et03
U-DIchklfDllll1elW 1.00E 03 6.00E-Ol I 15E-OI !!~~!~ ~:90~-01 ~P!!! ,------:;~~ 1.38E-02 2.65E-02 5.99EtOO 1.25E-02 6.29Et02
U.l,-T'ichiofoeltBne lOOe=02 -rll6E-OI ---- ----. 152Et02 300E-02 9.74801 133.41 8.19E-ii2 2.32i:-02 4OSE-Ol l__PZE-03 i~E~
!;n.~~Tel""'loroellw>e 3.00E-02 ---- "2"60E-022"59E-02 li8Etii2f-iiiiiE=ii4 1.1SEt02 -167.85 n~~~ 2.12E-ii2 6.60E-03 2.09E-05 2.92E+04
1.1.2-T,k;h\oroeltBne 4ooE-03 ----.. '5 jOE=ii2-560E=ii2 ~~Q~±~! -j~~~ 9.HHQ! =!~B! 819E-02 i3iE=ii2i72E=ii2i3eE=OS 't,37Etii-4
i:1:2:2-TelnIchloroethane . -z:ooe=ifi ---z.ooE=Oi '!,!l!~i~ ~~E-04 ~,15E+02 16785 l.50E=ii2 ~~-02 6.6OE 03 2.09E 052.92£t04
j',2-Oichblobenzene 9.00E-02 S.1IE-02 1.70Et03 r-t~3E-03 1.26E+02 141.01 1.29E-02 2.06E-02 2.33E 03 U7E 08 4.99E+04

l~=::::= 200E-02 2.66E-03 910E 02 -.!:~ l~~;~=iC~;_.:~f~~=::~ :::~~~ :::~=:4;~
i,2-DIchbloDlooane ';!~E-03 ~~-~ ~!!!~!!!! ---!:!!E-03 -J,OOEt02 __p2 99 8.22E-02 232E-02 129E-02 318E-04 7.38Et03
i,2,4-lIichloroblllll_ 1.00E-02 ~~1E-03 __ .. __ !!~~t~__2:!!!E-03 .!.~~!~~~!:~~ i7sE-ii2 1.92E-02 5.13E 04 1.41E 06 1.10EtOs
f~=Qi~!'E<,.<lf>!opene 300E-04 2!!E-!!:! _!~O~:!!!_.JJOE-!!! 480EtOI lJOE-OJ 964EtOl 110.18 H~E~ gEE-~ !j'5sE-~ ~~E-04 '1:~!!~·m
1,4-0ichblobenlene 22!lE-01 2.40E-02 1 70Etoi -il0E=03 1.26E+ii2=147:oi 129E-02 2.06E-02 3.74E-OJ U5E-05 3.93Et04
:!-=oUiilIione 500E-02300E=oi -'----- ----. 17oe-i-oi -2oiiE-05 U4Eiii2'- --12-:1 102E=az '19iE=az 'H1~03 f44E-06 490Hii4
~=2~~~_._.-- -5ooe=oo ----- ---__- =::-'-.' 730Etoi -T03E=05 ._._-- -nii:56 O.OOEtOOOOOEtOO 2i9E=ii-4 o.OOEtOO oooi:-i-Oii
2-H"""none .__.__ 7.50EtOi --153E=ii6'ii8Et02 -'ioo:zrt~=~.].IiE=il2 2.06E=04 i53E=07 j~H~
~~!!!!yll1Illhlha'- 2.00E-02 -.----- -i60E-ii4 142.2 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
~~!!!'Y!~ S:OOE-02 24SEtOi -392E=061ilii.l oooe-i-oo -OOOEtOO 3.28E-04 OOOEtOO O.OOEtOO
2.3,7,B-TCOO 1.50E+OS -'-sOEio5 ~iOEt~f--~1oE=03 2':5S-Et02 3.2:!E+02 '5~~=~ l(Je:~~~~;:Q!!!~H~
2;4-DicnloroPh"noI 3.00E-OJ OOOEtOO OOOE+OO~. ERR ERR OOOEtOO
~~=Dimetl!tlphencl 2.00E-02 9 6OEtOt --,.TOE-05 1222 iiooetoo iiOOEtOO 363E-04 ro:-OOEtOO iiooe-i-oo
~,~:Ol"lrophenol 2.ooE-03 ~==~======__.:. == ~~~t~ ~~~too - Efffi =-~~ ~~H~
2,4.5-TrichiolDllheool 1.00E-Ol OOOEtOO OOOEtOO ERR ERR O.OOEtOO
Uii=lri:hIorQPhtlOOl 1.IOE=02 1.10E-02 - ---- :!~~±~ ii.~~ --ERR~f~~'!IOOEt~
3,3;::-oiChlorobelllldine ~'f5iiE=ii1 OOOEtOO O.OOEtOO ERR ERR OOOEtOO
i-ChklrO-3-meItlylpheno! 2.00EtoO ._ ~Q~--r!~~~E 06 142.6 OOOEioo 'iiOOE-i-OO 1.49E-06 O.OOEtOO 'ii:OOEtOO
4-ChlOloanline ".OOE-OJ S20Et01 1.07E-OS .~~7.6 :[~~t~ ]:OOEt~ ~PE-04 ~.OOEiOO.!~~!~
~:M~I-2-p"ntanone 5.ooE-02 2.00E-02 '-.__ U~~!~~:!~E-05 1.28Et02 100.2 7.50E-02 2.12E-02 ~~5E-04 ~~9E-06 ~:~E!~
~:!~lphenoI :lOOE-OJ 24JEtOl 129E-06 108.1 !!·~~i~ .!!:~!~ j,09E-04 ~~~i~ !!~~i~
4.4'-000 T40E-Ol ---- t?~!!!~~¥OE-08 320 O.OOEtOO O.OOEtOO 5.66E-11 O.OOEtOO OOOEtOO
4.i'-OOE - -- -3:4oE=oi .---. UOEt06 180E-05 318 !~~±~ c!OOEtOO~~-08 ];piiEiiiii .!OOE!~

{4'=fun 5.00E-04 3.~OE-!!! 3~OE-Ol 3.90EtOO 15eE-05 35-4.5 !!:!!Q~±~ .!OOE±!!Q ~:!!E-09 ..!!:OOEtOO ~~l;!!!!!
AOenaphlhene 6:00E-02 . __ •__. 460Et03 --9:10E 05 15-4.~!!~~±~ !':~~t!!!!. 4.06E-05 ~OOEtOO !,.~!!!!!
""elone 1.00E-Ol '3 soe.:Of -'3:43E-05 6.19EtOl 5&.08 U~~!:OOE-02 ~~-01 .!75E-04 .!39Et03
Aldm 3.00E=OS 1.10EtOI -DOE'tOl !~§t!!~~60E-05 365 .!!:~~tOO ~POEtOO 3.42E-07 0.00 t~~~~tOO
~BHC a::iOEtOO -SJOEtOO ~ ~~!!!:! _~OOE-06 291 OOOEtOO O.OOEtOO 3.24E-06 0.00 tOO O.OOEtOO
Ani,,,,, 2.86E 04 --S:7ilE=Oi ---- H!!l;!~! _900E-06 9~~OOE!~ !!!!!!E!00'4.19E=o4 OOOEtiiii~POE±~
~~'!..~,!! ~~E-=-O! !~!!~tQ~ __~~~~ ---f---~!!!:~ !!~~!~ .!!!!!!5!~~.!!~~~~ !!!!!!l;!!!!!
............... 400E-04 121.75 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
~~~~ . c--- - -1?OE!!!!! ~"':"-=:5::iilE+05--260E='032:65E+ii2 --328.4 '497E=ii2 1TliF02 1.01E-OS 2.11E-089.i9EtD5
A_nil: 300E-04 1.15EtOO 1.51EtOl -.----- 74.921:!!1!~!!1!.!!.OOEtOO ~!!..R ERR 1:~E~
Barium 7.00E-02 U3E-04 -- 131.34 OOOEtOO O.OOEtOO ERR ERR O.OOEtOO
Benzene UJE-04 _~!!!!E-02 2.!!!!;-02 ~:50E~-!!! f---S.50E-03 . 9.10EtOl =:~l~ .~~E~ .i-53E-02 . 1.73E-Ol 6."OE=iM 1,:!~~!!!3
Benzoic acid 400EtOO !50Et~~POE-!!!! g~,!~ .!!~E±~ .!!!!!EtOO ..!57E-Q! ~EtOO!!.!!!!~t!!!!
Benz~lanlhrac_ 1:30EtOO~WEtOO ~~~t~~~~~ ~.~~ !~~±~ .!!OOEtOO ..J~E-08 ~~tOO ...!~~!~
~o~PV_ f--'i.30EtOO ~i.jiiEtOO S50Et06 490E-07 252 OOOEtOO OOOEtOO 1.83E-l0 O.OOEtOO O.OOEtOO
Benzo~IOOnInlhene 73iiEtOO =!j~Et~ ~~~±~_122E-05 252.~ ~~~!~~~Et~~~-ii8 ~OOEtOO -o:~±:~
iiMiioiilh-;-lloervlene .!,~;!~ ~~E-O! 216 !!~~!~ O.OOEtOO 1.85E-l0 O.OOE±~ ];OOEtOO
Benzo k IUlnlrthene 1,JOEtOO ~~QEt~ ~.50E!~ 3.S7E-OS 252.3 O.OOE!~. 0.OOEtOO~.o7 O.OOEtOO O.OOEtOO

iii8fYiium S.OOE-OJ 4.JOEtOO 8.40EtOO 9.01 O.OOEtOO if.OOEiiiii I:RR ERR O.OOEtOO
l~ta-8HC 1.80EtOO --tiiiiEtOO 380Et03 4.50E-07 291 OooEtOO O.OOEtOO 2.43E-07 O.OOEtOO O.OO~tOO
Bls12-chloroelhYl elhel 1.101:+00 =f1tiEtiiO T39HOif---f.~5 143 ii1iiiEiiiii OOOEtOO 1.92E-OJ O.OOEtOO 'ii:OOEtiiii
Bls12-ch "lher 4.00E-02 7.00E-02 3.50E-02 6.10EtOl 1.10E-04 171.1 OOOEtOO O.OOEtOO 3.70E-OJ O.ooEtOO O.OOEtOO
Bls12-elh lat. 2.00E-02 UOE-02 2:00Et09 3.00E-07 4.93Et02 390.62 366E-02 1.OJE-02 3.08E 13 4.76E-1e 6.12Et09
llI0m0dichklfomelhane 2.00E-02 e.20E-02 6.10EtOl 2.41E-OJ 8.29Et01 163.63 8.62E-02 2.44E-02 1.1oE-02 2.92E-04 7.73EtOJ

i Bromo_thane UOE-03 1.00E-OJ s9iiEiOii U1E-Ol 4.63EtOl 114.94 1.14E-Ol 3.~ 8.84Et01 2.ME-02 8.!i3Eiiff

t 15-Apr-94
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. __._------ --_._- -~--_._- - - ...

AIDa AlDi SFo SFi
Anatjle/Compound ~~ Img/kg/day] Ikd-daY/m~ {l<d-daY/m~5

TrlCt-loI'oeIhena CI.OOE-03 l.l0E-02 6.0DE-03
V.nadium 7.00E-03
~~.ce1Ble 'OOEtOO 5.11E-02
~iny! chloride 1.0010'+'00 '""3.00E':O!
~1enIls 2.00EtOO~:-02
Zinc 3.00E-OI

SCREENING CAlTERA VAUJES SPREADSHEET

Koc Henry's Const Vi MW [)j Oai Kas Alpha VF
__~.. (atm- m3/mot .E.m3/mOIl la/moll .lcm2/s!!£l Icm2/aee1 cmJ Icm2/oecl ._J!!!~
126Et02 910E-03 1I.36EtOI 131.39 8.34E-02 2.36E-02 U8E-D' 5.1,E-Q4 5.78Et03

5094 . D.OOEtOO!1:00EtOO ERR ERR DOOEtOO
- -- -·----+·---+--==t--;D;~OO~"E-;tOOD.OOEtOO ERA ERR O:ooEioo

!! ~;!QQ _fH;-02 "Iii4E+~ ==.~ ~~ ~ TTIE~ .!:JgE-02 2.04E+~ 2.35E-02~~~!~
!!!~~!~ __6 BZE-03 1.32Et02 106.16 7.37E-02 2.06E-02 1.6IE-02 5.00E-05 1.B9Et04

____L L. L----'65=._=3~7L·..=.O':.=:OO_=-;E=.+;.;OO::;; O.OOE+OO --ERR --ERR O.OOE+~

t '5-Apr-94
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Cw

Kd
Koc
MCL
MCLG
MW
NJCS
RfDi
RfDo
SFi
SFo
SSL
URF
VF

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

, 1 .

NOTES

Concentration in water corresponding to , 0-6 risk for carcinogens or hazard quotient of

1 for noncarcinogens.
Distribution coefficient
Organic Carbon Partitioning Coefficient

Maximum Contaminant Level

Maximum Contaminant Level Goal

Molecular Weight
New Jersey Cleanup Standard

Inhalation Reference Dose
Oral Reference Dose
Inhalation Slope Factor
Oral Slope Factor
Soil Screening Level
Unit Risk Factor
Soil-to-Air Volatilization Factor

Shaded values in the Screening Criteria Values Spreadsheet are values presented in EPA or

state guidance documents specified below. Values which are not shaded were determined

using equations presented in the EPA Draft Soil Screening Level Guidance dated September

1993.

The primary source for the SSLs is the EPA Draft Soil Screening Level Guidance dated

September 1993.

The primary source for the slope factors and reference doses used to calculate the SSLs

presented in the Screening Criteria Values Spreadsheet is the U.S. EPA Region III Risk-Based

Concentration Table. dated January 7, 1994.

In accordance with U.S. EPA Region 1 guidance (' 9891, oral and inhalation slope factors for

benzo(a lpyrene were applied to benzo (a) anthracene. benzo(bIfluoranthene,

benzo(klfluoranthene, chrysene. dibenz(a,hlanthracene, and indeno(1 ,2,3-cdlpyrene.

MCLs and MCLGs were obtained from the EPA publication. "Drinking Water Regulations and

Advisories." dated December 1993.

New Jersey Cleanup Standards are published in • Cleanup Standards for Contaminated Sites. n

Proposed New Rules: NJAC 7:26D. 1992.

Groundwater pathway and air pathway SSLs for naphthalene serve as surrogates for 2-methyl

naphthalene.

SSLs for fluoranthene serve as surrogates for phenanthrene.

SSLs for endosulfan serve as surrogates for endosulfan I. endosulfan II, and endosulfan

sulfate.

SSLs for endrin serve as surrogates for endrin aldehyde.

The groundwater SSL for barium was calculated using the distribution coefficient (Kdl for

strontium (Dragun. '9881.
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12. Rhode Island Department of Health "lead-free" standards (1992) were used as screening
values for lead in soil and wipe samples.

13. Spreadsheet cells containing formulas which cannot be solved due to insufficient data display
the message n need data. n

14. SSLs were rounded using U.S. EPA Contract Laboratory Program rounding rules prior to
insertion into the report tables.
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HALLi8lJRTON NUS
ENVIRm~::n;TAL COf'Cr,l;l.1T~"'N

',', i0,:Uit!Pr~terenee-Pia She
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BACKGROUND

'In June 19, 1991. thc U.S. Envuonmenw ProteCuon Agcncvs
EPA's) Admuustr3lor cn3J'~ed the Office or Solid Waste and
:;me~cncv Rcsoonsc ,OSWER) WIlli conducang a 3O-<1ay
S\UOY 10 oUlllne ODaons tor ac.celer.atlllg tile r:ue ot CIC3llUDS at
"Iaaonai Pnmrv List INPL) Sites. TIle SlUG,! found th:u Inc
cumnt tnvesugaaonn=nedy sclectlon process Ulces over 3
vem 10 complcIC bec:wse e:lCn SIte IS tre:l1Cd as :l UNoue
proDlem. rcquUlI1I the pn:~aon or slte,spcCI1IC n.sk

J.SSe.SSments. cleanup levels. and leCilrucai soluuons. The SIUOY
prolXJlSed thats~g the n:medW pl:1nnlng and n:meav
selecnon process WOUld slinulcanUy n:auce the lune II l:1kcs
[0 stan clc:ulups and WOUld unprove consIStency across U1e
RellonS. One or Ihe ~lJlc proposaas was ior 05WER 10
.eunune the means 10 develop stanaan1s or gwdelines for
:onl.1l1lln:llCO soLis.-

,)n june ~3. 1993. EPA announced the development oi 5011

-:-li,gcr Levels as one or the AdmlnlStr.laVe ImcrovemenlS 10
:he Supertund prolJI2l11. This fJa snet:l pn:senlS Soli
Screenlnl Levels 1551.£) (fonnerlv i:Jlown as m~gCZ' levels) for
':0 cilcmu:ats and ~nlS 05WER's fll"Sl SICp IOwarU
st.:ma:lJ'd1Z1nl me evaiu:1aon and cl=nup oi conr:mll~easoils
iJnGer the . Comprehensive Envtronmenw Response
Compensallon and Liability Act lCERCLA).

\n SSL is a cnenuca! concentr.WOl'l In soil that rcpr=enlS a
level of conwn..l113110n above WhICh th~ lS suffJcieill concern
to Wan2JlI funner slle-spcafic smay. CcrX:allRlIOC1S In soil
Joove lius scrcentnl level woWd nor llUlOmauca1IY dCSllJlW&
a Slte.as -diny: nor mller a n:sponsc acuan. However. they
sUlllestlha1 a funJ1CZ' evaiuaucn of Ihc poteftaal risks !hal may
be posec1 by Site conW1WWlU IS~ Gerter.I11y. L!
conmnllnant concentnOOl1S an sod fall below tile saeemnl
level and the site meetS speaflC n:stdenu:l1 usc conditions. no
fwUler sQldy or acuon IS wm:uucd for that an::a undCZ'
CERCLA (Supe:riandl. However. some Swes nave developed
scrcentrll numDerS lha1 arem~ SD1JllJCI\I lh:In thase presented
In Uus fa:t Sheet. and thCrCiore tun.her smdy may be w:IrDJlted
unaer Sw.e progr:mls.

PURPOse OF SSls

The P"marv PWl'Ose of the SSI..$ IS to a.c:cc1cr.alC Clc.cUI
mating conc~:TUnl contamanated sods. Initial ~plicauons
icxus n:mc:di~ invcsnlaaons bv Climln3WIl! from iunner SI
SIte ar=s ~l 00 nOI Warranl iunncr stuay unacr CERC:
[n foslCnngprompl Idenw-1Qllon of Ihe COnClnllnants
exposure arc:IS of concern. the 5SLs may also help simoni'
JCCeler.1lC ~ baselane nsk .u.sessment and may serve
Prclimllwy .Remed1aDon Goals (PROs) under specL
conc1Jaons. EPA wLil explore OUier por.cnual applicaaons :
proceedS to llfine and eX~d this guiOanee_ Such appllCatl
may lIIc1uc1e. removal n:sponse acuons. Site assessmenlll'
lisang, volunwv c1e3nuos. and R~e ConservatIOn
Recovery Ac;t (RCRA) Com:cave Acaons.

ATTRIBUTES OF SSls

The 30 SSLs presented in lius dcxwnern nave been develc
usmg n:.s1dcnual land usc numan exnosure assumpoons
COnsldenn~ IN= palllwavs ofc~ to lhe cont:lmln;
<see Figure 0:

• Ingesuonof soil

- inilaiau~ of volatiles and fu~tive dum

• mlp2Uon or conwrunarlls throup soil to an underi'
pcnabie aqwier.

Tbese paan....1'1 have proven to be the mast c:cmmon reute
human elPQISurl: to conwnmanu an me n:sJriennai sewn
haDIOous wasre SIteS evailWCd by EPA. Abo. substaJ
cffom IIavebeeft made to modellhese panicWar paUlwa~

Olhc:r routeS/pamways ma, conmbule SIgnificantly to the
posed by exposure to specific: conammants (Col-- del
exposure or ~xpcsureVia food chain conzaminaDon). OSV
WIU conunu~ to seelt consensus on the~ men
rcqutred lOquanafy additionai roaa:::stpIlhways l erter1c.
The rcsWlS' of these erfaru may be mciuQecl in the
gTJld:lnce.
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FIgure 1. Pl11nways addressed by soli screening.

~ Qvervtew of key SSl. .lunbutes Includes:

• SSl.s c:aicuiatr.d fer the Ul@csnon and inlWation pathways
m: based on SW\dan1 ~uauons modified from the HumD1I
Healrh £VallUJlJOII MlJlllU2t (I'art 8 I (U.S. EPA. 1991 t

SSl.s for mlgt'aDon to gmundW3lC' p:tU1wavs arc b3scd on
3 p:Jltluonmg equation COUPled WIUt a dIluDon .llld
3DenuaDon iactor IDAFt

ConSCZ'VaDve default values w~ used to cak:u1ale levels
pror=uve oC -high end' inwV1dua1 exposures.

SSL.s :a:e generally l:JasICd on a l~ risk fa- camn~ens.or
3 IUZ.an1 quoaent of 1 for noncarcUlO@cns: SSL.s for
prolCCuon of groundwater arc oased on nonuro maxunwn
,0nt.amIJWU level gaais (MCl.Gs). or maxunum conwnt
nant levets (MCLs). Ii avaalabLe. or Utcse same nst·based
targets othcr"M5C.

SSLs arc calcu!a1ed fa- individual exposure paUlways.

j The SSLs con~ 10 a l~ risk levei for an:U1O~ensand
-..I a hazan1 quoaent of 1 fa- IlClIICaiLU'lDleDS and the pou:nuai far

: Jdditive effecu hu not been 'built in' to the SSLs through
appDnIOIUI'CIIL For Qn:lIlOICftS. EPA believes tJw scatJI@ a
1000 Nit level Cor individual chcnucais and pamways will
gencn.Uy lead 10 cumWalive nsks wlihin the nsk range (l~
to lcr-l fa- the cambinalions of chenuais tYJIlcaUy founG at
SlSperiunci DIeS.

For nonc;a'CUIOIens.~ is no wlddy a:a:PIC'1 'risk range.'
Thus. tor~I nuana1 numtlcn.. opaons arc Clther t l)
to SClthe nsk k:vei for inc1ivic1&W conllUlUJlants a1 tne 1'Claa1ce

jose IRIDj ex ret~ce ::.:na:ntratlc~ :' :C". ,.~ .. :. _:':"""J..

'Juoaent DC I). C% I~ j to set Cnemlc:.:Ll·soecl(IC coor,:rtr.uoos w

:loporuonlR!f nSl: casco on some :1rnltr.lnJv cnosco trJl:tlon .. '
:ne :lCteot3CIC r".sJ:: leVCI : ':.;•• Jne·Culh or one.tc:lln :'~,e

~'[DIRIC). 7he A~encv ocueves. .lnO Ule SCience AO\\$or.-

r
BO.lt.a agrees IU.S. EPA. i 993b.), tnal nonc:.anc.cr nSltS snO',ml
be added onlY for Inose :nemlt:US IIJIlI\ me same lOll':

enaootnl or mccnamsm oi :lo:tlon. Beause me COmOUlatlOn 01

l--:onL:ll1lUlanlS WI U V3J'V rrom me to Sile. :ne patenDaI (or

3ddJllve eiiccts and tne nceo to apporuon nsit must be a me
,pc:enic detennUlallon.

Pr.Icllc:lily speaxulg. however. Ute live SSLs tisted In Table I
lI\al are baseQ on noncarctnogeruc effccts l'RIDs) all have
differ:nt enapoUtlS ot 10XlClty II.C._ Ulc cnuca.l effects on wmcn
the RIDs are oasea an: diIferenu. Thus nsla for cumlSlatlve
elposUR waWli nOl be additive. F~_ fer Ule
noncarctnogenlC voiawes (e.g.. ell\vlbenzene and toluene,. me
SSL.s based on Ute tniestlOn palnway arc very high. hl!fner
than wnal 1$ pnyslc.a.lly poSSIble. in these cases. It IS nccessaro'
to establtsh a rea5Onaole 'ceLlUle lIm,,- for the amount 01
chenuc:a.l LIt31 may be In the soli maau al Sttes likely to use
tnlS IwdaI1l:e. For tne ,,~of thiS ~d.ance. Utis ·c.ctltn~

limll- is ba.seA1 on tne SOli sanu:won timlt IC...,). noc reIICII'!,

anQ SC'Vcs as tne SSL fa- tIW cncmlca.l. For Utese re:uons.
SlJ'Il~l\t ~otvnent of SSl.s In thIS faa sheet would be
11l2pprt)(nIle.

For the groundwala' pautW2':' anty. SSLs arc pan of a four
tiered ~pmICft to evaiuaune soli contaminants tJw may lCoa'r
to grounc1'nU:r. 'The uen rellea u,crasUtI levels DC Sill

spcafic:itY :lnQ cost but gener.l11y dc:cn:asinl levels c
conservausm. The fIrS[ tlel' SSl.s r:ly hcawy on concena'.lllO:
levels dcnved from m:uncmaaQi models and genco
J.Uum!'lIons. If COnt2mUt3ZU levels al a $lte do not exceed th
flnl UeI' SSL.s ana olller slle ex{X)SUfC ;wnW2yS arc acc:ounte
for In the assumpuons used to acove the SSLs. then the ~
or SIte IS no lon,CI' of concern under CERc..A ~m~
1lSliIOntY. U COOtamlNJ\t levels al a SIte equal or et.ceca tr.

rust ncr 5S1.£. or 0Cber palftW2y5 of cooa:m an: pRSCDL i u
SIte Ulvem~ may be wtialcO or one may CORIIacr hl!!nc
UCf scn:crunl anaiyacs. "The other Utree Den ale cUsunglSlsne
by their~ to evaiu:aanl the soil-lO-pounQwau
p3tftW2y. Tier 2 uses Stte.spcafic values in a paruaonlr
cquaaon. ncr 3 uses a Leach tesl. and TIer 4 inwlves full-sea
Site-specific modelinl.

LlMITAilONS OF SSLs

SSLs do DOC lriner the need fm'response acbcns or defi:
•unllCCepQble- Levels of contamanants in IOiL In addWan. l
lewis aR IlOI necesan1y proulCIive of all blown hum
et.postZre 1J3IiI~ rcucnablc land uses. or eeoloraeal~

SSLs were Dot c1eYetooec1 as naQonwlCic deaa., lenis
swac1ard.s. They arc ~lt·basai levels thIl have IlOI yet bt
modified bucci on theS~n:meQy sdeeDon emma t

m: c1c:si~ to WIer iinal clelm1qJ leveis to sne-spec:
condilions INCP Secaoa 300.430 (3)(2){iXA).
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Table 1. Sucertuna Prooosed Soli Screenl~ Levets·

PlthwI.,.IDeeulc VIIUII lor Grounowl'lr oatnwa., IIYI..
.urtlce 10..1 lmg/kgl 5urtace loll (m!J'lt;)

SSLI
'Nit'" 10 Wit'" 100

Chlmlcal Ingl.lIon Inha'llIon (mC)/lt9,a Unaolustlo OAF'" OAF'"

'!·6HC 0,' ~ • 0 oJ :),1 i2 0.0001 • J.OOl 4 0.01 G

::lnZlnl 22 OJ 2.5 OJ 2.5 OJ 0.001 • 0.01 G 0.1
:I"zcraloyrlnl 0,11 G 13.3 0 0." G 0.71 G i.l 71
:~rt)O" IItracnlOnclll 49 0 ~ 5 .:l ~ ,5 0 0.003 • 0.03 0.3
:hlorcanl 0.49 OJ 0.6 0 0.49 OJ 0.2 " 2 20
:hlorcCI"ZI"1 1.600 I 170 i 170 Q 0.05 0.5 5
:hlorotorm loa G 1.1 " 1.1 0 0.02 0.2 2
:hrvsln. , 10 0 0.8 g 0.8 11 0.04 0.4 4
:JOT 1.9 G 3.9 G 1.9 0 0.23 2.3 23
~ ,4-0ichlOrcol"Zlne 27 G 80 Q 27 G 0.08 • 0.8 8
• ,, ·OichlOrcI,nanl 7.BOO I 450 g 450 8 0.62 6.2 62
. 1.DichlOrcetnlnl 1.' G 0.17 G 0.17 0 0.002 • 0.02 0.2
Ji.loM 0.04 0 5.1 0 0.04 0 0.0001 • 0.001 • 0.01
=:hyIDenzl"1 7.800 I 58 g 58 11 0.33 3.3 33
l,,4lthy1I"1 etIlonol as 0 44 0 44<:1 0.001 • 0.007 • 0.07
~aontnallnl 3.100 I 52 g 52 11 2.5 25 250
::CB·1260 l'

, ,
0.82 8.2 82

~.n,acnll:lrClOnlnol 5.3 G -' -' 0.001 ." a.oog··' 0.0!iI'
7evaenlorceln.n. '2

0 41 G 12 0 0.003 • 0.D3 0.3
-oluI"' 16.000 I 150 G 150 8 0.36 3.6 36
1.2.4.Tr'chlorca'"ZI"' 780 I 93 G 93 11

0.23 • 2.3 23
1.1,1•Tri:::hloraetrlan. 7,000 I 420 11 420 I 0.07 0.7 7
Tricftlcrcltrll". sa 0 '3

0 13 41
0.001 • 0.01 • 0.1

Vinyl cnlcndl 0.34 G 0.02 G 0.02 G 0.0002 • 0.002 • 0.02
Xylen'l (mOlIO) 160,000 I

97 • 97' 5.7 57 570
ArsenIC 0.37 41 2.600 <:I 0.37 41 1.4 1 14' 140'
::admlum 39 I 6.200 0 39' 0.8t 1 lUI 8"
ChromIUm Nil 390 ' 930 G 390 I 1.9 1 19' 190'
"Aercury 23 • 41 I 23 1 0.3 J 3' 3D'
"lldtel 1,600 I 47.000 ;a 1,600 I 8.2' 82 1 820 I

• ser.."tng LIY•• baud on human hlalth emlna O"IV.
= Surface aci SSLs rlDr.I'" thl lOW., OllngllllO" ana'lnnalaUO" vatu•.

OAF • DilutJan an:; attlnuatlOn facIO'.
a CaiculallCl YIJU•• correaoond 10 a cancer rlU. 1IV11 of 1 i" 1.000.000.
• llYI. II at or belOW Convaa L.aDoruory P!'09ram rlDUlrlO ouanlltatlOn limit for Regulai' AnafV'UCal SIMcea eRAS}.

CaiculatlCl valu.. correaoonG 10 a noncanclr nazare aUOlllm Clf 1.
g Soil UlUrClOn concenuatlOn eC.J.
~ No toltlCllV c:nlena aYllliabll for 1tlC rcutl ~ emoaurl.

'" JI,..mm.,., mnediaIion 90~ of , IlJIm ".. been ... for PCBs b.... on GuGanoe on R.",.;iaJ AdIOna f«~
51.. .,ttI PCB ConramnaDClft (U.S. EP.... 1990l and 0" Aglncy-W1Cle Ittona 11) managl PCB camamlnuon.

I SSLa tor DM of e.1.

However. SSLs caD SCfft as PROs in the foUOW1llI cases:

• Whl= site conditions mimic \he model assumpaons
undcriyinl lhc SSLs (i.e.. all paattways of concem al a
glYeft !llll nwctl~ aa:ouna.eci for in Ute SSL.s). or

Whl= Ule IlIe IIWIIICZ' or owner decides not fa incur COSlS
of addiUclrlai $l1ll-specifiC smay 10 amve :1& less
conscrvmve bUl still prtJUlt:DYe levels.

The pnmuy condition for use of the SSLI is dill C1~_ways of conccm anG lilll c:andi.... IIUIIl nwctl tho!

taken uuo ac:caunl by ItIe levelS. Thus. II all aiIa il wU1 t
nec:es:ary to deYeklp • sunpie CXIIK:qIGalailc model to idenW
likely sour= mas.ex~,**,wa,s. and~ RIZlJlO:
to assiSl in delenIUJIinl me eDeIlllD wtIidllhcSSU CIIl SC1'\

as PROs. In~ to~I • c • pmallilll mode



:"1e loiloW1n~ c:;esoons soowa always De CCXlSlaer-..a ev t1'.e

~~lslonmucr oelOn: JDPIY'"~ tne SSw:

"'J'e tnen: oot.enc3I eco~K:ai concerns:

;; there oocemw for lUG II!ic oreer tban reslCieuuai?

.lJ't tnen: oUler likel, buman UllD&un p:.ubwa,.s !n31

... ere nO( ccnsloerea !n QlCyeloomenf OC the 5SLs Ie, ; •• lOC:l1

'-:5n consumouon: r.llSln~ oi beei. ti:urv. or otner UVCS1CCl(J:

"'.Ie !!len: :;nusu3.l site cODditions '=.g... :muslWlv iJrge

':'::.:1 OC ccnumm:l1lon. unusU3.1ly hl~n IU~lDve oUSt levets I?

:f :mv ot these four conQmons ewt. Ihen SSLs C3Ilnot De used

:0 seTten OUI Sites or poruons of suu tmm tunner ev:1luanon.

in aaeuaon. SSLs snouil1 not be Vlewea anoeperlCenuv at elmer

':llUr.u or 3Ilt.tlrOPOienlc b.xi:ground concencrauoos. "lr'here

rl3rur:l1 bad:~nd levelS are nigher uun SSLs. gener:u!v me

SSLs wlil be ot time vaiuc sance It IS lIlapproprwc 10 conauet

:\mner sruav or xnon co addl:ss conr:unuwlls below

03CI:~roona. SinuiatlY. when anthropogenlC Daeltlp'tlUna levelS

exceea tne SSLs. EPA does not cncoUDl!c add.tllolW sway or

lClIon WllJIOUl ii.1St a.u:mpung 10 coonilnate suen action wutl

:ne Jutllonty n:SDOnslole for m:ana~ang the more broaoJv

;onL3JllUlat.eQ JJ"e:L :n either C3.S0e. ttle collecnon at site·

;pcc:lflC: lUI.a IS highly n:c:ommended.

HOW TO USE SSLs

Table I conwns SSLs {or 30 chemlCai.s. The fU'St COlumn to

{he nlill at the chemical name presents yalues based on sod

Ingestion. "The second column presents tne lower oi two

Values l1enveet 10 prot.e.Cl tor either lntw3110n of voraales a

SO~CUla.res. TIle ttun1 CDlumn simplY presentS !he lowest

flumoer at the (lISt IWO columns ana may oeusea as tne ,)SL 

'·or surtace soLis under most, resldenuai cut:umsWlCe:s. Fa

iltes wne~ VJ'O\lnawmr IS a paUlwav oi concern. S~[ YaJues

(or me ml~uon \0 the grounowater p:wJway applY. 7hrec

:!lifcrent SSLs aadress mlgr.won at c:onwnmants 10 grouno·

·.... at.er: tne SClccnOD ot an 3;)propnate. sSt for ttus p3U\way

Jeoenas on sue·specmc conciltions as discussed betow. The

(lISt colwnn of graundwaa.et vaJucs rellects the levels

:3lcul:ated by the parutioning eqwwon Wllh no corrccaon iactCl'

added fa dilution and auenuaDlXl in the subsurtace

I unaalusu:dl. The nat rNO CDtUJnll! ~l1ect me levels aa,usted

bv taelDrs of 10 and 100. rcspccaveiy (10 and 100 OAf). to

~unt (or such dilution anc1 altentJaaon.

As menuoned above. the fd ~ in apP'ying the SSt

gUllianCe IS to dcvel~ a sim~le c:oncqxua1 model of the sue

based on avaU2.ble Site sampling dala. histanc:a1 n:l:ords. acnai

phOlD~and site hydrogCOU2lic inionnaaOlL This mod.e!

'NIU eszabUsh a hypacncsis about the possible eonwrnnant

sour=s. their fau: an<i lr3ftSPOIL pou:nua! CXpos1R paanways.

3tIO human <r c:nvironmCRca1 rccepun. tr dJe.c:ot1Cel'nW

mOde! indicateS UI3l potential exposure pamways and receplOl'!

m: fuUy accounted for in the SSL meU1Odo!ogy. &he SSLs may

be direCt1y appboli 10 she sill:. However. if the maael indicateS

IlW tnc SIte as either Vf!!fl"! wac or l:oml'lC% or U1at tJu::n: ate

e1 posuR pamways NaT 3CCOUJIlI':d for In the SSL

:netnOQoIO!Y. ~Su wul nOI l:le SUIWlle I;) ;:J.l~'{ ev.u~ .::

:ilte. 01ev tan De u.." h
. --- owevcr. In me sIte eva.uauon ~t.\Ce

SSLs.!lave Deen C2c:nvec on a oalnWav.speclt"IC tlaSu. ;ulLl.lnU5

:t WUl omv De nea:ssarv to eValuate l1Iose exoosure D:W\wa..

:n:lt arc noc W'eaay consloerc.a In U\e 5SL met.noe1Olo~y

:ne secona StCD InVOlyes cOJlecun~ a re~nWJve sarnOle se

lor *n e1DOSure 3t'C.3. ,See MeasWUlI Soil Levels (or mar

Jel31jed g1J1l1alJce on S.1Illple numoc:i and IlXalJons.) '"

~:tPO~ure JrQ LS aefl1lea ~ !!l3t geograllnle area In whIch :l.

InOlvldtW may De nooseQ to ccnwnlnaaon rcruiariv. il m:J'

,nvo.lye me enure SIte. pomons oi a SIte. or a Sllnpie reSldenu:.

lot. ~u rn.u.tmue efficIency. am collecuon snould t

=oort11n31cd with Oll\tr e:utv ~p1Jng eifons tllat m:Jv t'

unC1¢naUn 10 gam J beaer Wll1C1'SWIQlnI of basIC SIt

hyaro,eology. ecolo~lcai w=ts. or lt1c ~ua1 fc

appllcauon oi ymous tre:Umcnt tecnnolo~les. Fer exampiC

me deaSl00 may be mad.e e.'U1y on 10 c:otlcct dala ia slIe

speclfte modeling PIIJllOse5 31 a paruc:war sne: m tillS casco III

Site manager soould won: 10 limit lOW mps lD the sue :lS1

minimIze Ine numoer at samples collected and. Ulelr texacon

The Ihin:l step IS 10 compan: sue-specific d3la wllh Ihe SSt

1ft Table 1..~Iltus POlOt. It IS l'e3SOl1ablc to rn,sll tne onlZll1.

conceptual sue mOQCI Wlln lIle X1U3l site data In n:lna :

reconfirm tnelr :lCC~y. Genenliy. Uus comlXln5oo 10",

result in one of three outcOmes:

1. Site-mea:.ureQ values 1ncilca~ UW an area falls well be 10

Jny SSt in lJ\c table_ These areas of the slle c:IIl t

eiimuwcd from further cvaluauon.

., Sile·measured data mdic:3te thal one or more SSLs n:l'

clearlY been exceeaca bv a w1de manm. In mas casc. II

SSl..s have helped co Idenuiy comanunanrs and es-posu.

pamwavs oi concern on WRich to focus funher analysIS

<Ura g:1tneMg efforts.

... ." sne..measured 'Yaiue exceeds one ~wa,!·~llic \'1l.

but nOt Ule others. In this C3Se it 15 reasonable 10 loe

:Jdciitional sllc·soeafJl: data coilcc:aon eifons onlV on Co:

!hal 'Mll r.ela delermme wnetMr tnen: IS lfUiy a r1Sr:. tTC

tNllWllwav 31 the SIte. When an e:xeccac:nc:e 15 mat!lIta.

$1 gnUicanL a closet loot at sn.c.-spccUic conQitions ;l

eltposun:s may result in the IRa beinl eUnunalcd trr

funner study. II !his is the calC for the pmGwa

paUJwa~.a mana,. may choose 10 coUect daIa ~Ifiea

\be nest higher ucr(S).

For an N'PL sile as whic:h SSLs an: exeeecW & quick anah

~ d:=mane wl\e\her the cumuJallft risks~ by the !

exceed the llr risk Ic-vei for can::u)08CftS (or hazarQ indu t i

oC 1 for llOftCIft:ano~ens). wl1ich genen1l., is the Inner

rcmcc1i.a1 acaon tmder Superlunci. Where the basis

response acuon CltlSlS. and elt'jJOSUl'C paUlwa" of concem

addressed by the SSLs. !be SSLs became PRGs as dcfino

the HUInIJ1t H ttJirh .EWliIl/lllDII MIIIUIIM. Pan B (tJ.s. E

1991).



:il accercl3nCe WHll tne Nanonal Conun~ereY Pbn INCPt the

l(':~ISlOnmu:er wul nceQ to carmeler :l vaneIY oi faclOn tn

;ct.ennlrung wnetner :I1IV modJ.(i'~lIon oi the SSLs IPRGsl IS

.lCprconalC 111 ~lttng finai Cle:1nUD leVelS 1~C? Scenon

.:')()A3()(CH:!)(II(AII. Llamatelv. flnat Cle:l1lUp levels :lie set

::'U'Ou~n tne eV:t!U:lllon oi l11e !'iCP's nane cnlena. IJ1cluaInIl

;OSL lon@-Ienn cifecuveness. .llId lmOlemenwnlJlY. :I
froullQwatcr IS tne anvUlg palllwav. even al tlUs lin31 S13lle.

:ne aOtlon e:uslS 1D consl<1er OUIeT SSt tiers 11l1dentliytng f~:t.I

; :e:l1lUD levels.

TECHMCALBACKGROUND

pef\oa at lugn C:'::':lSUi~. ?'«ll';e:l ,iumxr Ot SNQle:s rove

~nown \Il.3l UlaQVencllt"angcsaon ot soli IS commm amonll

.hucln:n age tl and vounger lCalabrese et :11.. 1989: DavIS co:

lL. 1990: Van Wijnen el a.l•• 199m, OERR Set SSLs II

;anccnC":lllons lnat arc protecllve ot 1tI1S anC:n:asa2 exoosun:

Junni cnudhooa bv ensunng lll.U Inc cnroruc Reference Dose

!or RIC) IS not exc:eeacd dW'1ng lius snaner ttl-yearl umc

penod l'E.:llWJOfl I). If !here IS reason 10 ~ilcvc \ll~t

:x~sun:s :u a site mav be slgnlfte:ant over a snon 1'CnO<1 at

time Ic.g.. :XlenS1Ve SOtl excavaDon wo"' In a drv reluonl

depenomg on tne COntaminant. tne SIle manal~ s~uid

:onslacr tne potenaat for :lCUt.e neaJtJ\ eifel:lS as w~l.I.

Sctwenlft9 ~1Ie1 (mQlllV) • 'l'HQ x SW • AT x 365 d/Vr

IIAID. " 10" kgnnV x cF " cO " ,':;

Equatlon 1: ser.enlng Lave. Equation tor

Ing.stlon of Nancan:tno;.n1C

Contaminants in Restdemtat Sol

The models and 3SSum~aons used 10 develop ltIe SSLs

:ansll'Uc:t scenanos n:~ntaave of a "reasonable maximum

:xoosun:' !'RME) In me reslelenuai sealng. U.S. EPA I 1989bl

OUUlneo ltIe Supcrtund prognms :1ppmad1 to c:lieuwlng an

RME. Since uw ame. the EPA ru.s. EPA. 1991) has COined

:l new t.enn~co~nds ID &he deflllition of RME: 'hi,h"

~nd anC11Vldual exDOSure: The Supcriunc1 propwn.s me'UKid
:0 estunau: ll\e hl@h-ena (oul!utcO in U.s. EPA. 1989bi IS 10

:omtllnc an anCltmeue :a'icragc vaiue tor site concenuauon W1Llt

tllgn-end values for tnwce and durauon. 1be esDnwe of high.

en<1 exposure IS lIlen compared to dlcmlCa1-~tficAgencv

laUCllV cntena found in t.he lntqraJeC1 Risk lnfonnauon

5vseem 1lR1S) and Health ECfeas AsSeSSment Summ;ll'y T:lblc:s

<' HEAS1i. The method used to set SSLs combanes I\ilh-end

Jefaull "alues ior lhe tntUc :lIld dutauon p;nme= Wlln

.-\~enc:v lOX1ClIV cntcna to oau-calcuwe 10 a sa=runll level

. tn SOlI. Therefore. anauunenl of SSL:S snould bemwi1ii!ii

based on an anthmetlC avera~e.

Parame,e"Oeflnltlon Iunits)

TH~el hazara Quotient lunltlessl

RrD,/Orai retefence OO&e ImgAtgo(l)

BW~y wel9"' Otg)
AT'aver~U19 t,me IYT)

EF'ellCQsure freQuency (dJYrl

EOIelllQ&ure aurabOn Iyrl

IRIsod inqeStlDn rat. trngld)2

10e••ult

,
Chemlcal·soecltlC

15
~

350
6
200

Although the gcnenc assumpuons are not corwcia'ed overly

consenauve. EPA n:cognw:.s that Slte·Spea{1C conditions may

differ slgrufieantJy from the genene assumptIOnS used in the

mOl1eis. Thereion:. fer the groundwau:r paCltway the

sUDsequent um of the SSLs ailow (or the substltunon at some

ut the genertC fa.t.e and lJ'iUlSPOrt assumpaons WIth Slle·spectfiC

~ta 10 denve 3.lremauve 'Sd'el:nlnglcvels" thai are man: Site·

speafIC. Bear m nona. however. tiIaC one purpose of the SSLs

IS 10 dermc a level in sod below which no funhcr stUdY or

Jetton would be rnqull'Cd. The:retcn. a1=nauve levels USUIg

Sltc.spcafic ~ aitJ10ugh less cansc:rvauve. must sull be

protective of "high-end" individual exposures.

The foUOWlftll sccuons present the equaUons and genenc

3.5IUJJlpuons used to ca.lcu1aae the Sc:rtCIWl8 Levels for each

pamwayevaiu.ucd.

Direct Ingestion

Allerey UlUiry c:nuria fot~enseablish a level of

"daily" exposure Ihal is nac expa:ted to cause dele=tous

effectS over a 1iIcWne ot exposun: (i.e.. 70 years). DcpencWt&

on the COnwnUJanL hoWCYCf. eu:eedin& the RID (i.e.. the

•~le" daily level) fer a.short period. of time may be

cause tor concan. For cumplc. if theIe IS R:UDn to betieYe

lJ1al Qpcmft Ul sm may be hi&bcr at a panJClIlar seqc of an

\nQiv1dual's liieame. one wouki want 10 prorea tor thai Shaner

For carcinogens. both the magnnude and dwauan of exposure

JlC tmponant. OuraDon IS cnueat because: tne IOXJCIIY cnten:

JlC based on -lifetime avera!e daily dose.' Thtftron:." the t~

aose rec%IVed. whether It be over S years or SO years. 1.

:lVer.1It4 ovu a lifeerne of 70 years. To be proteCtlve 0:

exposures to caranOlcns U1 the ICSUicnUal SCUUlI. OERF

focuses on expo$W'C:S &0 Ulciividu:als who may live in the sann

~ for a "high-end" period of time (i.e.. 30 yeanl. A.

mcnuoneG pt'eV1ously. exposlR to sou is higher dunnl

childhoocl and dccreascs wi&h agc. Thus. Equallon 2 uses

ume-welghted average soU ingestion talC tor cl1iJdn:n ;ux

ad&&l&s. The l1erivalion of 1ttis lirne-weiptel1 avenge I

preserued in U.s. EPA (1991).

Inhataticn 01 Volatiles and Fugitive Ousts

Alency toxicity aiv:ria indic:ue chat risb from exposure t

same chenuc.Lls via inttalation far 0III:'Wei1b the nsks VI

tnpsoon: then:tore. the SSLs have bet:ft dcsiped to addre~

this _way. The moGelI ana~ used to calculaI

SSLs far IIIhaWion of Yolaailc::s and fupavc dllSlS are updau

of the equaDDnS pacnted in U.s_ EPA-s HHEM Pan

gllKiancc (U.s. EPA. 1991) and am~ in Eqv.auons



I E~uatlon 1: Scr'llnlno UYII Eau3uon iOr

InglS1lon ot carclncoenlc

Comamlnams In Resldlntial Soli

E.qua'lQn it: ScrHnano uvea EQuauon 10r

Infta&atlOn ot HoncarctnoganiC

CCmamlnams In Raslc:lantlal SOl

s.:r...",Cl L.IWeI '1'1=1 x AT x J6S rJ/'ir

mglll.lll SF•• 10" "9Imq x c;; • ,;;._..,

~Q x AT " 36S dIW

ii" a cO "I I " I

:~"IW'~!t., -

lnrough 7. n. Yolatilizauoa ractor (VFl. soil saturaooD

limit ICgJ, aDO oispusiOQ model ban .u baD rnised.

As esp1ained in PIn B. u.: basic princi~e of the voi.ali\izalion

mocid is appiicabla oniy if the soil COllCCiitlaDon is Il or beAaw

soil samraOOn. 'Ibas. a those cornpouncts far which the SSL

excecas the sod samrarioa limit (C..J. the SSL is ICl U C...

AIlOlhu cnanle from dle Put B mclilodol01Y is the separ.won

of the lItgcmon ana inha.\aDon pa&l\ways. ACenc:y toUCItY

enema for oral ezposura _ ~red as inccnw doses lit

UNtS of mpl-4; wtIeIaI. the inhalaDon criWia _ praent.ed

as conc:ennnom in air (p..,-mJ or mtlmJ) ttw require

eonvemon to an C31inWB of internal ciose to be comparable to

the oral rour.e. EPA's Office of Researcft and DeYeiopmenl

(ORD) now believes Itta1 the con\'a'lion lrom conc:cnnliOft in

air to intanal dole is IlOI always appropriaIe and SUllcsu

evaluaDnll Ihe.se ClIpame roura sepamely.
2"Jf. or 0.02

(HIIY li\ 4\ (41 it

CDIWlIIUX' t.cmr

7.llt 10'.
~ir

~It

O,(PaUl,p,a,
P,-60
1-(~j

'0% Of 0.1

•.7 X 101

Chlmal-soecltlC

D.fault

,
30
350
30
Cham~"DlcdlC

VFlIIolllllliZllllOn tactar ImJAv;)

(OIC\linverse 01 tne mean cone. at the 101.8

center ot • OoS-acrl SQuarl sou~

(gtm;·, Cler Kgfm3,

0. 11I11ac:we adtUSMlY (em2IS1

P.'aIr tillad soli ooroacy (unltllaa'

',llotaItoll ClOtO&llV (una....'

8/1011 tnOlSlura comlnt

(an:·w••rl9-soi l
lSJIoll buk aeMIIY tglCm~) 1.5

P.1tNe lod dens.., ar DMide oenIIIY 2..

(gIl:rn3)

Kg Jsoaloair ouvtion coefficient

(g1OlilcmJ .air)

T/ellDO&Ure Int.nom (.)
0, IdiltulNft'fln u Cc:m2,s'

HlHenr,.. law CIOftIIIarI (aun-m:frncH)

K., ISOll-water l)aIVbDn co.tticient

(an3'1)
Kw x OC

t<.ac laftJ8l\i:: carDon oanitiDn CIDIItficillnl
(c:m}/g) ChamIc:ai-s~.c,1l

OCIC"9lnlC CIIDOn contllnl at sail

(t'*=llDnl

EquatIOn!: Dertvatlan ot tn. ValatUlZatIOn Factor

'-'ramalafiDefinitian (unital

THCttarg1l1 nazare CUOllllnt (Unltl...,

AT/a"'lraglng 'Ime IVr)

EFlexoosure IrIQUlncy (d'

EDI.llZlOsure aura'lOn Ivr)

RfCJinnatallOn reflrlnce concantrauon

(",glm1\

VF/$OIHo-all' YOlaullZauan faClOr

(mJikql
PEF/D&nICUIalI ImlSSlOn taClOr

(mJ~1

IParajne,a"Olfinition lunrts)
iOllault

\ 1~4
Chlmlcal-SCIeIlIC
70
350
1,.

1

EquatIOn 3: sera,mno UVel Equation tor

Inbalatton ~ carcinoQlntc

Comamlnaml 'n Reslc:lemlal Soli

i Sc:t.-wtq L._ ~ " AT " 365 dI'tr.
rm9/k;1 URF " '000 IlG/mll x EF " EO '" : : ~

LW
.
~l

P.rame'lrIOIUnition (unit., Delaun

TRltarget cancar r\SA (unllllUI 10·

URFlinnal&uon UM nSk tacll:lr ChlmlCal-soecdic

(~r'
AT/a~raglr'9 lime tyr) 70

EFluoolurl lrlOulncy (d) 350

EDIIlIDOsurl aurancn (vr) 30

IVF/SOli-to-all' volallhzallOn lactor ChemlClI·sclICrlic

(mJJI(9) 4.51 J ,ca!PEFloaruCUlate ImlSSlOn taclOr

Im1ikq)

IP.r.me'lrIOllinition cunlt.)

!
: 7R1largll cancer rlSi. IUnltlllS1

SF_ .oral S10De l.aor Im9ntg~\'1

ATiaveraglng tlml IVn

EFteKDOsure treoulnc:v (dlyr)

1FlOw.. ' age-a01uSleG soli ..,glltlon

laClor Img-yr~g~l



,eQuation 6: CeflVaUon ot tna Soil Satuna1lOn Limit 1

: ....

7'lle parucwate emission Ir.ror I:'EFi aenved bv \!SinS! me
default vaiues In Equanon i IS approt.lmately 0.1 ult/m". - • ilLS

represents an aMUlU avera~e ertUSSlon ~e esumate trW IS DlK

:lP~cn:u= ior esamaung acute effectS. Over tne nell iew
moolJlS. OSWEll wul be Ulvesugaunl the lmp~t of Jcute
exposure esunwes on tlIe SS~.

2". or 0.02

Chlmlc:aJ-scec:lt1C
1.5
PI' p.
H II .,. wnerl ., IS

a canVIl'llOn laClor
ChlmlCal'loecnlC
P, - 66
10% or 0.1

i _

• u. of M1t..-.1ftlIOMn_ .pfc _

i .... 3EvMia_
• SPIJl'. OAF 0110.100

I A r.... ' sa-wtqa..lep-.;,c__ ·OAF of '0. 100

i ....2~L._

• s.... llIic----r--
• OAF of 10. 100

Migration to Grounawater

The metilodology for aciarcsslnl potenual conwnLnaDOn 01
groundwater irom contanUnarlts iD sou retlectS the comple"
nature at conranunam i3te and aanspon In the subsunxc.
SS~ ior mlgRUon 10 grcundwuu arc based on a lIel'CO
J;lllI'C3Cil (sec figure 2). TIer 1 SSL.s (pmeruecl in Table II
~ ba.sec1 on the tOmmoNY used linear fonn of the Fn:und.licll
palUaotWlg equanen that descnbcs !he ability of Contamtn:U\LS

10 sort» to orgaAIC carbOn tlI so&1 (~Un. 1988). Equaaon ~
l~ !he ltnear Fmmdlich equauon. alone wull :In

adjusunerlt 10 reiat.e sorbed concencrauon in soll to Inc
analyuc:t.lly mcasun:O toW sOil concena:aaon.

PlrlmellrlO.linrtlon lunltll !Olfault

, :; u( SoOn saturatIOn ccnc.mrallon 1\ ..

"'g~gl

, K:~:son.wallr cartnlOn ccllil:'lnt Il.Jltg) Koc x OC
K:: orqanlC ca~n canlllOn cc.n'c••nt Ch.mlcal,sC8C1l1C

l.J1lg,
OC/organlC~n ccnllnt ot SOIl

IlraClIOnl
I C.' uooer'lImn of trle mOlSturl In sod S I 8.,.
I ,mgA.-waterl

1
8 ... lSOIl mOlSturl CDnt.nt

, 'Kg-wallrlkg-soll\ISiS01UOlinv In wallr lmgtL,wlllr'
I6/sol1 bulk alnlnv (k~1

I
p. "Wallr-lllleo solioorcslfY (un..lell'
H'h1.nlV" law censtant lunllleU,

'HlMlnlV" law COnllanllaun-m~/mol\

p. lal/'-liillci soli ooftlallY (unlleUI
81lOu mOlllur. coment

,L-watlllkg soli)
PI !tOtal soliOOrDsltY (UnlltIU) 1 • (~/p.l

P,I1rul 1011 danllY or partICI. a.nsny 2.65
(kgI1.)

Figura 2. Tler8d approach graunawarer pathway.

l'EFfm ~1k91 • ~QIC\ l( 360Qa.1l
0.036 l( 11 -GI l( lU....\J.I· l( F;I'

\\ EQuation 7: Cartvatlan ot tna panteulata Emission
F8Cor

P.ralMt.lrlDeflnltion (unlta)

PEF/can~lat.lrms&lDn faclar
(mJI1cg)

(e.t:lAnV'l'" of the mean cane. as the
clnt.r of a O.5-acr•• lQuant aourol
(gnn-2-. per Kglm),

O.0361reSDUailIl fr-=tlCln (glrnZ·h)
GIIracalCln of veg.caave covw

(uMl..,
U",/mean annual wind SDHd (rtVal
U~ Jeourvallnt threanOld value of wWld

s.,..s at 10 m (mia'
F(x)ltUftCllClft alOlftl2.nr an U".I\J,

C1eriV'1d UIlng CowMId (1985)
(unnt...

Def.un

4.7 x tea
101.8

0.038
o

".5
12.8

0.04&7

EQuation 8~ SOIl screenln; UVel PartitIOning
EquaUontar Mlgrauoa.ID~,
Graundw8ter

&:n.1IftlJ~
In W (~) • C..UK.xl,.l • (I • S/9D)J

~ramel.rJD.flnltlon (unlta) Del.un

C,.IaceeotaDle 9ftlunaw.ter limit MeL
(~l

K.:/onJaNC carDon olUtltionng C~
codicienl (lJIcQ)

f.1tracl1Clft of OnJ&nlC ca.rDOft '" IOiI 0.002
(uftltllql

Q/sOlIoorauv (~'t... 0.5
&fra::ban .It.Ir content (t.-.~ 0.3
BD/1OIi bulk cs_nv 1k9fl..) 1.5

In this cqualion. nonzaa paunclwu:t Ma.o.~ wed :
the~Ie gnJIIIIdwm:t limiu fez' cacD co.anurwu. F·
the 30 SSLs pn:ICDlCIli in chis guidanc:e. &en=ra1ly the noNa



\tCLGs we~ :ne s:une as me MCLs. U nonzero MCLGs wen:

lOt aYaliaDle. ,I,\Cl,.i ....m: uSCG. :lJ\d. If MCLs ·.·e~ !1m

Haliaoie. r'.sK·mc:clrl~ :<lncena-:wons w~ denvco USln~

~I!encv tOXI(;IN cmcn:L a W'~et cancer ns~ of 10.... :.:iQlQr a

1;nCU1cer Maz.'U'O Quouem of I. Defauil v:liucs oownea rrom

:..·.5. EPA's ORD L.1oorato~ In Alhens. (ieargla.:II': usel1 ior

;.Jli porOSIN. mcuon w31Cl' content. and bulk denmv 11.:.5.

~?~. i (85), 7:le SOli or~aBlc QItXln COOlent ValLlC oi 0.00:::

JSCQ for C:ucui31ln~ me SSL.s was selected from IniOrTn:lllOn on

~ne OlS1J10UUon oi thIS pmntelef In C.S. sotls lc..rsel el :u••

:(88), ':1ie value used fa me or~alllc c:u1xln oamtlon,"~

:oeiiicleni t K.",) IS Ihe ¥eometnc mC3tl of measu:ea v:uues

:eponca In lhe Utet:l1un: I from a comprenenSlve literature

>cartn rTru~e. 19921). For magaJUc consolln:nlS. lhe EPA

~IDITEQ2 c:hemlC:.:u speclatlon model was used 10 e:uc:ulate K~

·.. J.lucs. which were then used in Equaaon 8 in plac.e of the K.,.,
\ {"" parameters. j(~ values for meWS an: sl~nulC3tluv

J.ifected by a vanety of soil conditions. the most Sl@NiiC3nl of

·....hlch IS pH. For this reascn. mew K..s values for tnn:e pH

~OllC1lQOnS we~ usel1 to develop the SSLs: 4.9.6.8.:tnG 8.0.

-:-.1ble I conwns SSL.s for morgantcs correspondln@ to a pH of

6.8. Table 2 ::onwns '"0llaNC SSLs corresponQlll@ to pH

',:uucs of 4.9 anl1 8.0. If pH conciiuons al a Site an: not

lenown. tne SSL ~ornsconl11nl! to a pH of 6.8 showd be u~ea.

T3ble : .llso U1cludes SSL.s for penl3Chlorcpncnol (PCP\.

.....nose pamuorung DCbaVIOr IS also hl!!nly pH depenaent.

The partloomn~ equauon ~IaLCS conwnmam conccna-auons U1

;oil adsomed to SOli 0t1aNC ~ to soli le.xnate

conwntnalll COnc:cmr.wcns LIt the unsarur.lled tone.

Conwrunanl mlgr:wcn l.I1rOUgh me UnsalW'3lCd zone to lhc

water table generally reduces lhc sollle:K:tw.e ccncentraoon by

aaenuatlon pnx:csses such as adsorpacn and deif3d.allon.

Grcundw31CI' tr.ulSpon In the s:uur.atcd zone fW'Ulef n:auces

~cncenl1''3llons LnrOugh aa.enuauon and dilution. Generallv.1O

lCCOunt lor those mec~lSms U1 me subsurtxe envlJ'Onmenl.

1 cOITCCaon i:u:tor sllOuld be apphcd to the paruuontng

eauatlon value. Usc of the EPA's Coml)OStte Model fer

iacll3te mlgraoon wlln TransiormaDon ProdlJCtS tE1'ACM'TI')

11..:.5. EPA. 1993a) has Identified ;s OAF of 10 3S an

1pprocnatc corn:ctlon 13/,;~r to De aDPlleQ to :'"l.e pan.;llO:lInll

Value U1 most ca,sC$. However. Ulcn: an: s!Jl:ClflC Cl%'Cwnsum::~

..noer wnlct! use ot a OAF is not ree:ommenaed. socn as U\

:l!'CS oi verY stlaliow ptlunawater or Utst tOClO~nv.

:"a..ew!SC. mere~ OUler c~umsW\ces m wnlcll a hillner OAF

mav De aopropn:ue. runner WSCUSSlOn of mesc sll~ns :IS

..·ell :IS aewis on me EPAC~m mOQet ~ InCIUdcQ on me

~ext p31e oi thlS i:u:t sneet.

7he lSSumpuons f3Cto~Q lnto the Tier I levelS :It:

":onserYauve. ~ncicnn@ lne 5SL.s fairly S'l1'UIgCftL U sile

:onccntr'3Uons do nOl exceed me SSL.s mtiluplled by Ihe

;jprtlpnate OAF. then U\C patnway IS excluQcc1 from tunner

wesu~auon. However. Ii Site c:onc.enl1'2Ucns do exceed the

7ier 1 SSLs. they may be used as PROs (when ~tel.

or a Tier 2. 3. or 4 mvemgauon may be conduc1cd. Eal:h ocr

requIreS man: Site-spc:cuic iniormaaon but may Iea4 to a less

sllUlgent •sc:rccftlng- ccnc.entrauon.

The Tier :2 levels ~;JrCsent 3 mmimaJ incn:asctn me·

S?CQflCitv and perTIa!:IS iess ccnserv:ll1ve S~nml Levels.

The paruuontng equaoon used in the Tier I cakulallOCl

(EquaQon 8) remams as the base ior the Tser 2 levels a!onr

W1U\ the s:tme OAF (elmer I. 10. or lOO)' However. S1\e·

measun:d values oi oqanlC. e::ucon. soil pomsJty. bxuon walel

ContcnL and soil bWk densItY aR: subSUasted into lI1e equauor

to ~tilale Sa=ntng Levels man: tai.klr1:Q tel Sit(

::tur'aetensocs. If silC concentr'3Qcns do nor eKCCCd the Tier .

SSLs. then the pamway IS eXcluded tram funftc:r'invesag3U01

or conccm. The r:wonale behind this decisicln is ciw. bcClus

Tier 2 irLUptJllIlCS $l1C-S1JCCiDc initmlalClll. UIe \nels ar

man: represcntaUve of acaw $l1C conditions lhan Tiel' L :

sue conc:entranons exceed the Tier 2 SSLs. the: user has U1

0"0011 of rondur:nng a TIer ,) a .. mvesapllon. R:&lizing lh

Il1C'C:ISC Ul sllc-spc:clfscity and COSt 3SSOCw.eQ wim collccun

addicional Site daIa.

The TIer 3 invesQ~aaon mvolves conducunl a~c IQt

teSL Ihe Synl.l1eUl: P'reclpnaoon LQ::hanl Pra:edure ,SPL!

\U.S. EPA. 19921;). U the leacn tesl R:Stil1S c1iYided by II

Tat)ll 2. Proposed Grounawat.r Pathway SSLs tor tnorganlCs and Pemac11loropneno..

as a Function of pH-

ProDOMCI Groundwater Datnw-v SSL. l~;)

Chemical

AlMnlC

CadmIum
Chramrum (VI)

~ercury

Nidt.1

Pentaenlorocnenol

pH ,U 8.0

1.2 1.6

0.006 10.0

3.1 1..

0.00Cl2 0.42

0.32 15.7

0.017 a.~

With 10 DA" Wlltl100 aue
4.51 8.0 4.1 1.0

12.5 15.7 125 157

0.08 100 0.11 1,001

31.. 13.6 31. 131

0.002 4.2 0.02 4Z.Z

3.2 157 31.7 U73

0.17 O.oove 1.7 0.01

~Nn9Lav." Dauci on human nedh em.". anI'(.
DOAF • Oilulian:ananuaan tac=t.
c.....vet as or DelDW Conuact Labotmory PTcl9ram raau\fllo auanllWlQn limit for Ragulal Analytal s.rw:- cRA$\.



J'AF of 10 elcc.eQ the a.cr:e~ltatlle yooru]l/oIalU IImll (e.g..

.:lonzero MCLG. Met.. 10'" nsk·basca VaJuesl. mcn funner
Investl~al10n would be wamanted. l11c S?LP may nO( De

.lCPUQOIC 10 all conwnlnale4 SOIlS le.g•. OIiV rypes oi waSLe
":0 nOI vleiQ SUIL:lolc resUILSI. Thel'Ctore llIe user IS aavlseo 10
'J5e Qlscreuon wncn applymg thc SPLP. AQdiuonai ~waance

.In Inc use aNi IamlWlOns oi the SPLP wul be provlaed IlIIl1C
:-:n:u gUlaaJlCC.

7ier J represenlS the higheSt Icvel oi slte·soccmc:ity III
ev:uuaWtg the mtp211Cl1 tn groundwater patllwav. In tlus
tnvcstlli!acon. slte.speclfic am are collected anll USCQ m a i:ue
lnQ lr.IItspon model to conrirm the lhrQt 10 groundwuer and

iunncr aetemune Sltc·spectfic clc:ll1up goais as woull11YPIcally
be dOne ior the remc:Qial investlgallOn/felLS10ilaty study (RIIFSl.
~ OAF is nOI used in this m:r because the model would
~ccount for fate and mmspcxt mcctlanasms In the subsun:ace.
The :lCVam3ge of INs~h tS thai. It accounts for Site
l'tydrogcolOglC. cumamkJgIC. 3J1d COIlWnlllant source
;harxtet'lSDCS and may resull In iully proteeDve but less
itnngenl mnedJalJOn goaiS. However. the additiorW COSI of
;oUecD.ng the data reqwn=d to apply the model should be

f:lClOrea tRtO me decISIOn 10 conciuc:l a Tier 4 Invesupuon.
-vi ewuaaon of 10 fate ana nnspon models for potenaat use
In Ine Tier 4 cY2luauon will be w:tuda1 In the lCCIU\u:ai
bac.l:ground document for this facl Sheel schcdUiec1tO be ISSuet1
by OERR by January of 1994.

The tiered framewcn: for mlp2lJOft to gmunciwllle:r represenlS
:1 sliding scale of inaeaang suc.specificity and decrc:wng
conse:rvausm. The assumpaons facmrcci intO me TIcr I SSLs
JR ccnsuvauve anci therefore resu1t In fairly slnnjJent levets
that mav nO( bea~ an all SltWWans. However. Ule
muncworx iliows die u.sa' die llCitbdity 10 move away from
tIllS cOlUCl"V31Jve level by Incoqxnung lIu:rcasUlg levels of Site
empancal cWa. In this way. sne rnan3@cnorownersofsmall.
~I:lOYeIY ItnCOmplieated sues may benefit from the Tier 1
levels by bYlJlSSUlR the additional casu assacwed Wlth
~ol1ecD.n!J additional daI3 10 conclua funhu tnvesugallOns.
However. It IS likdy to be Ul the INCRSI of site managers or
owners of Large and complex SIteS 10 conduct a m~ Site·
SlJeCUIc Invesupoon to develop rcmcdiaDon gaW !hat arc
more taWm:d 10 Slte-spc:dflC conc1itians.

DETERMINING THE DILUTION!
ATTENUATION FACTOR

For wures dispoKd ol 011I land.. the leachinl of conaminanlS
inlD lbe sutllurial.zanc1 subseq1at mtpman iNa ana through
grouR:1waset typa11y CQIIIUIUII: • very sipificam lWbway for
humm and en¥U'Qlllnallal exposure. As caruamllWllS move
LhrDUgll lbe 1011 anG gruunci_. they are subjec:uld 10 a
number of pIIysieIL chemicaL and biological pnx:t:S1Cii tbal
affeCl me ew:nma1~C~ 1cYe11l rcceptar
pons. Thac 1*(1 C inc1ude. but are nat limited to.
;Jt.eRuaDOft c1ue 10 saqDDa of c:oawninanU ontO soil anA
aquifer pas. chemical tnIIItonnaaan (Col-- hydrolysis. ram
rca::aons. preaPIlliDn). biaiop:a1 cIqndI&iaD. anA dilution
due 10 mWDl of tha~ &om the~ UNl wilD

JmDlcnl grcunawlUCr. The conwnuW'll t:.J:1c.e'ltr:1U0I. :"·~Wtn·

:It a receotor COIllIIS Utereiore generally lowl:!' UW\ L..e on~tR;.

:Onl.iUTllnant COllCCntraUon In tile le.a.c:nar.e lcaY1njJ Ute site.

l11c l"eQuctlon U\ concenlr3UOn an be elpr=se4 Sua:lnCUv r
,ne OAF. delinca as Ute r.wo of ongmalleacn.ate concentr.lIlC
to tile l"eCI:OtOr point concena-auon. 1llC lowcll possable valLi
of OAF is tIIereiore 1. com:sponding to me SlU,WlOn WIleI

lhere IS no dJluuon or auenuauon of a conwnUW\I at all: I.e
the concemnnon 11 tile receptOr POUlI IS Ihe same as UIa1 :
lhe le.acnate as II leavcs the waste Site. Hiltt OAF values c
the oUter nana correspond 10 a hllh de!!= of diluaon ar
:lttenuaaon of the conwrllnant irom the leachate 10 Ihe rcccptt
poanL

The Agencr has developed subsuriace iase and tr2nspo

mocicls to assess the tnlplICl on graunQwaICr quabty QUC
mtpmon of concunuwus from wams on land. Specificall
these models prcdia the OAF for a pxawa1 si~ of a Gomesl:
drinking waler receptor wcU. which may W1lhQraw warer fror
the salW'2teO zone uneier. or doW11p:adlent of. a conwnln:ue
.uca. 11le model u.scci to c1evelop OAFs for Ihis guacianc:e
the EPAC!rfI'P. wl\ich CORSISIS at three ftWIl modules:

1. An uns:aaur.u.cd zone flow anci conCltl'lUWlt f.:lte :1r

tr:JnSPOn module

:. A sawrated zone groundwllle:r flow and ccnwnuwu f:l
and ttanspOn module

3. A Mon~ Carlo driwr modulc. wlUch gencnteS mod
pammc:ras from naUonW1d,e probability cUslribuUons.

TIle unsatWillCd anc1 sawrated zoac modules Simulate tl

migrauon of concurunanlS from lbe bile of a lanG~ un
to a dOW1l~t receplOl' well. 1be Agency bas CJ.tenSlve.
venflCd both me WISIlW'IlClli anci saIIII'aUlli zone modulI
.:lIllILU ClCtlet avulable ana.IYQcal anc1 numc:nc:a1 models
ensure accur.acy anci eff1Ciency. Roch the IIIII3I1nIed zone aI

liae samraJ.Cl1 zone modules of dle EPACMIP. useG for t

ca.Il:uIaDon of OAFs for me SSLs. haw been nmewed by I

EPA Science Advisory Boan1 anA found to be suitable f
gcnenc 3ppUcaoons sucb u the dI:IivaDon of nauonwa,
OAFs.

Modeling F'ro'cedure

For naDalwide Monte CaIto model appIiclrinnI. the input
the mode.l is in the form of protlability ctisIributionI ot each
tha mocicl inllUt Pll'l"'eun. 'The DaIpal fn:Im the moe
cansiIa of the proCabiJiry distribaIioa of DAF vaJut
,el*esenDnS the Iikdibood 1ba lIlY sp:cific DAF value
czczeded

For eadI maQc1 inllUl panmcIa'. a pababi1ity c:tisIribuUOn
pnMded. dela'i1:liJl1 1he naIionwide liblihaod that .
pmarnelICI' haS. ccrain value. !be pwauacn ...divided il
roar rrwn poops:



Soun:c·spc:cuic panmcterS. e.g.• JrCa of the waste ulUt.

:nfUtr.1Qon rate

• ChemlCal·stlCCulc ll:lr.Uneters. e.~ .• hyarolvsls C:JnSUfIlS.

Jr~:uuc CJlOOn panluon cocriicient

•. L:'nsatur.1ted tOne·spectfic p:lr.Imeters. e.g.. de;ll.n lC waler

:;Jble. sol.! hydraullc: COndUCQVll)'

J. S:uuntc4 tOne·spec:liic panmeu:rs. e.g.. sawRteQ zone

tnlcKness. Jrnblenr groundwater 110w r.:llC. locallon oi

nearest rueptor well

Dunn~ !he Monte Cmo SlmuiaDon. va!ucs for e.1CR model

pJr.Uneter are randomly drawn ircm thear r=pecuve prooabwly

.llsmbullons. In Ih: ClJcuWion ot the OAFs for the SSl.s. Site

data from over l.J00 sia were used CO c1cftn= parameter

r.IJ\~es and dislnhuuons. Ea:h c:ombinaaon of ranaomly drawn

paramelel' vaillC3 ~IS one au' of a Pf3C11c:aJ1y IIUinite

universe of possible wasre SItes. The faa ana b"3n$pOrt

mooutes an: execulClli for the SPCCUtc SCl of model panmelCl'S.

Yleldinl aC~I OAF vatue. This proceQlR IS

repcateeL ryplcally on lite CJl"dcr of seva1U thousand Q,mes. 10

~nsun: thal lhe cn~ wuversc of possible p3r.lmel£f

;ombtnal1Qns I 'Nasm SItes. IS adcquar.cly sampled. Al lhe

conclusIOn of the analysIS. a c:umulauvc frequency d.r.sG1buuon

oi OAF va111C$ IS conmucmG anci piOued.

The Agency performed a number of sensitivity 3IWVses

conslSlml of fuinl one par.tme«er 31 a lime to~~ lhe

parameWlS) tIW nave the pau:sl impacl on OAFs. The

resuJlS of lhe sensitivicy anaI~ inciicale that &he ctim:uc iner

pn:clpiwwnl. sou types. and size of the canwnmatcd azu

have &he grwesl effect on &he OAFs: The Agency feels Ihal

lhe SIZe of the conwmnafed an:a lends iu:eu most readily 10

pracucai applicauon of me SSLs.

To c:t.lcwa.le lhe OAF for the SSl.s. the <1rinIanl walei' well

was loc.au:G 2S feet doWn~c:zn of the ~Ie of lhe

;ontal1llnatcd .ua. and !he locaaon of the mtake pomr

I l'eCCl'(0I' well sc:rt:lCft1 wa assumed to v:Jry wunin lhe

bounaanes of I~ ana 300 feet wuhin the aquifer {these values

3te basett on empu1cal dala ret1ecanl a rtaDonai sample

oi1smbuuon of depth of~uaidnnIan~ water' wells). The

senstDVlty ana!yses Indieau:tl1 lhal the placement of the weil 2S

feet downgndient of !be contamllWl:G :ua IS more

conservauve tha aUowinl &he weU to be loatee1 d.irca1y

benealn tile contallWllled m:a. The loc:auon of me mlab

pouu allows for mainl wilhia the aquifer. OSWER believes

OW Ws IS a~Ie assumption becIuse then: 1I'11l always

be some dilutlan aanbutetl to thI: punqMl of warer for

resuienaat use irom an aquifer. lbe piacement of the well wu

JSSW'I1ed 10 vary wuiarmty ."thin the boundary of the plWIIC.

Filure 3 shows a schema of the compliance pouu loc:auon.

From lheX anaiysa.1hc _est a.UowabllC an:as coolI=sponwq

10 DAFs of 10 and 100 Il the 90th pcra:miIc pocccuon level

~~ 10 II1d 1 aat:. tap:CUvely. ~fore. for

mM ot up to 10 ICICI. a OAF of 10 shoWd be applied to me
unalijusa:4 SSL.s. MUle far sItes at or beicw l acre. a DAF at
100 shouic1 be appiiai to me unadjusl.eC& SSLs. If a 9~lh

pen:enu1e pttXCCIlvcnesl le"let is usa1. a OAF of 10 is

____-::=~j;iJ~!;.t~,'~'J~'§~.!~fl=-----I-

i ce:::=: t}
I I Sola. ~. y

\Q~
fiS:z,(;P'fjl,il'l

w..
:J:lcaDl-1-

..:: "
I

I

I
v-. rallle I

:' cau'•••
. P-...

sau.. lJ:/tl. I

Par.met.,.:

• X (elianca trom sourca to wltti! • 25 ft

• v (tra_rse well lcx:auo", • Mom. Carlo Wllnl"

wldlft at alum.
• Z l'ftll It'llMe ClaII'II below .a"r taGle•• Moma

Cado. ran;. 15 - 300 II
• Rall...ali. Mom. Carlo
• SOIl~•• Mom. Carlo

• Oa'*'l0 lGUlia, • Mom. C.no
• Auum.. umnit. aaurca larm

Flaunt 3. Soli to oroundWlller pathWlly
cateulaUn; the DAF.

prot.CC:u-ve for an:a! under In acre anci a OAF ot Ie
prorcc:u-ve for m:as less lhan 1/10 aac. OSWEF

consuiennl whether the 90th or 9~th per=nale pn:ecuvr

level shaDid be used in the fmal ~uiQanc.e. '-Nhen SIte:

toc::arcd 111 areas ot unusuaUy sha!low wa&CI' table• ."ulln :

of surface. lhe WWijusu:d SSu shouid be U3a1. :n

sccnano. CcnCUlunauon IS loc::ated in or cW=:dy abovt

satUrated zone: th~cre. my dilution and aacnu

proc;csses WlUUn the unsaauated zone wou.Id be ne1ligit:

MEASURING SOIL LEVELS

As desc:nbed in u.s. EPA (1992bl. ex~._~o

COCIQInUWUS over a Ion! (chronic) pe:riaci of lim! IS

tepesentec1 by an anmmeuc avcrap c:oaceall'lliau~then

alllinmenr of Ibe SSLs shouJd be bUetion the lDdUnCuc

cODCCftInUQD u mil. The: issue &hen iiCCiiI1Ies die numr

samples requiJed to adequatdy esrimaIe me IMm anci lh

over which the sampte concentrabDIIS shaWd be ave:

Stueiies by EPA's &pos,- A rznent Group 111

indiar.e dW 20 CO 30 SlIIIll'- per ex1XJl'R area.-c nee

calcl'l.aIe an upper eaniidena:: limit (1JC.,,} on Ihe ana
meu dw is Vr!:rf cloe to the trUe man CU.s. EPA. 1
Le_ ro 8dcquII.ety esrinWe me trUe ....witbaaI~

,nlIL An appopWll~ ua can ,



~.':. :.:oc:n(111\~ on Site-SPCCU"IC C0l\Q1110nS, ....1some ~:!~. ~_s

~aY De tne enarc SIIe: :11 Cine:!. UllS mav De onlV a lXlnlon oi
',e SIte. ::or Ule ourooses oi UlIS glllaancc. me A~encv

~ueves mat mc su.e 01 a tvplC3! n:sloentw lot (1/4 acn:1 IS an
~:t'fCprute 3VC~U\g 3l'C:Ilor tIIC most conservaavc C:lSe (I.C••

~SlOenl13! lanC1 use I. For larlje SItes tnat could be QlVlcied InID
~;lIlV MQS CQUIVaient IC tne su.e at a teSlaenua.l IOL tnc
- umoer ai samPles nee0e4 to ch:1ractenze me Site Del:emes
;~Jlte nl~n. 'This. COUPled wnh the COSts ot :llWvllC3i scrvtccs
':r :.:lcn s.:llTlClC. could mate the S3mDUnlj COSts onerous.
-:-:::n:IOI":. OERR rt:Commenas ioUowlnlj gU1Q3Z\Ce (or
~~asW"Ul1j sou conwnmanl levelS :II NPL SIteS.

SamolS Panern

.:.. goa D31tem SueR as a C'13nljwar cr square/~un!!ulargnd
; reccmmenocl1 to establish sample locauons ior e.acn
~:toosure :trC3 (U.s. EPA. 1987), Biased samphng must also
::le usea m areas ci su~ conwnUWlOR or SU1nec1 sous
l11Q must De eva!uateQ sep:tr.llely from tne samples oownee by
;YSlCmauC sampling.

'Jumoer of Samoles

.-..s menconed. II IS necessary to balanc:e the nceQ to xnteve
5t;1l1SCca! confidence In aetemllNng a mearun~ul anthmccc
mean conc:entr3DOn of conwnmants In CICtl ellposure:trt:a With
me COSI of cbwmng Ute 20 to 30 samples rcc:ommenl1eQ by
ORC. Composll1n!! cf discm.e s:unptes ts an opocn stllCe EPA
IS Ul~ Ul dClCmllmng lhe anlhmClJl: mean of the
conwntnanl concena:auonu). TwenlY~te samples an be
ccmpos1teG down to four or five ComPOSite samples. while
maJncwlIng conftdenc:e tha1 the :trt:a average IS nOl grossly
uno~ted. ComPOSIlUl!! may ma conl2mlRanI levels
:na.t ~ slilJhlly tugher than the SSL bUl an:as' of nigh
;onwnUlaDon will sull be detected.. CompossDn!! IS both a
~na.t:lle approacn allC an efficienl use of resources. s1I1Ce
5upcnunc IS an~ lR average exposure over ome.
:-10WevCf. none of the ccm\XlSlIC samPICS snoutci Cllc:ccd Ihe
pn::sc:nDCC1 SSL Cor ally conwntnaIU. For votaaJe Cf!!anlC
;omoounas eVOCs).com~!! ISnlX~ IU.S. EPA.
1989a. 199'2a)' Thcn:iCft. OERa advOC3lCS !hal 10 discrae
s.arntlte:s snould be taken per Cllposw'C ara for VQCs. and no
s.arntlle c.:UI ellceel1 the SaccnUlg L.cveltsl. Boda the d.isc:n:l:e
VOC sampics ana !he camposues mllSl be ana1yzec1 by
Connet Ubor.ar.ory PropuI Ca.J') (or eqUlvaicnll rnetholU.
INOTE: Seven of die 30 c:artlll1\lIIInt SSLs for the
mJWViwater fNPJOft~ IIa DAF of 10are beiow CLP
RAS or CI2~vaienl delecuon limits. Far thea:
contamtnants. special analylical sc:mccs shouicl be rcqucaed
ior rccaI.itnDon of the msnments. For eumple. to measlR
low Icveil of VOCs.lhe ps dJnXIWopapMnass S4'tC'UWilCICI'

IGCJMS) can be rccabbdIcG U) dctecl at 1.2.3. 10. and 25
ppb.

Use of Field Methods

Where av:Wable and appmpnate. field methods (soil gas
surwys. unmunaassays. X-ray flUOR:XC:lllZI can be used.

J ~aJn. for comoounas clner tnan \lOCs. c.cmtlOSll1n~;,;.ro.•"::0;

IS accctlt3Dle as lonlJ as It IS COftStster\l ""'th tnc field
rnclnoaolOlJY· II anv samtllC c:onc:ntnuOn elceel1s an SSL
IUMer site SIUOY IS n:autreQ. In aadluon. IO~ to 2O~ of ficld
SolmDles must be sent 10 a Cl.Jl (or ecWY31enu labor:alorv lor
:oruinnalCrv analYSIS IU.S. EPA. 1992aL Please nOIC tn:1t

field metnods must be C:lll3tlle of a.cnteV1Rg a+lpropnate
Jctee:ncn IU'tIlts ior mOSt @:1'ounOW31Cf SSLs.

Deotn

When me.asunng sod lcvels at the suriace for the UlhaWtal
;md anicsuon paulwavs. S3mllles snowd be taken at a de","" 01
6 Ulches. Addiaonai sampling bcyawi 6 inches may be
Jppropnar.e. clepencung on the conamtnant's mobibcy. to

JCCounl for geographic differences In consaucuon pr3CllCes
where sou dWumanccs arc reasonably ellpccLcd. For ellample.
IR the NonnC3S1. the ground may be ellcav.u.ed to IS feet
bef~ 12ymg me foundauon and consll1lCUng the basemenl of
:I home. E:tc:avatel1 OVenluroen IS commonly usel1 as fLll
m:ae:nal arounl1 the~ so UW COfttamUWllS thai were .:u
depOt arc now near the sun¥:. Thus. il is important 10 be
coglUz:uu of conmucuon pracaces In the area.

For the P"OWIdwazrz pathwav. the:nun: soli column. limn Ule

surUce lD the tol' of the aawier. snOWd be sampled. For IRe

evaiuaoon of veruaJ samfic:auon. samples should nm be
Jvc:ntgca over dcpIh (i.e.. the sou con: should not be
composllcd over dcpUl).' but r.alher individual sam"tcs snould
be evaiWll.el:1 ata~ted.epUl inten'21s. One soil con: per
Cllposure :IrQ may be sufficient. However. w~ dense
n~ueous phase liqwds IDNAPl..s) :ft saspcacd. sou con::s
ollay be taken men:: Irequcnl1y.

Sampling for Background Contamination

\For metals. b:lckground samplinl.! IS ne:a:.ssazy to be c:erwn tn:tt
OSWER is not defining leveil below bac:lt!!ltU'11 as oi
n::psatOrV corv:em. [C a smml':,,1 com~of bradtgrouna
COtlCala:atXlll and Site samples lJlCi.icateI !hal bacltpuuno
mCl31s COncefta:&l1ClnS arc slgnu-u:anl1y above the 5S1.5. usc oi
the SSLs Will be cf limited value. as discuucd earlier.

Additional Samoling Needed for
GroundWater TIer 2

To use gnlWIl1wa= ner 2. $i.z-speciiic D1 c::hanaI:nsUcs
mllSl be delammai by sam.l. Paameas U) IMISlft

inc.Iude blLlk cknslIY. poIUDty. orpu: artaaa COIIlICIll. and
wa2I' COfta:nt.

Geostatistics

For larp an::u wha'e the dara am nell widely scaae=:L
gCCllSQDStlCat approaches. sucft as laipta. C3Il be mal to
emnw.c sample conoentraDon U'Cftds acma the Cltposure ar=
(U.s. EPA. 1989a).
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UNITED STATES aMRONMBlTAL PROTEcnON AGENCY
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841 Chestnut Street
Philadelphia Pennsylvania 19107

January 7, 1994

Risk-Based Concentration Table, First Quaner 1994 I~

Roy L. Smith. Ph.D.. Senior Toxicologist a~~
Technical Suppa" Section (3HW13) f"-'
RB:: Table mailing list

Attached is the EPA Region In risk-based concentration table, which we have
distributed quanerly to all interested panies since 1991. If you are not currently on the
mailing list. but would like to be. please contact Anna Poulton (phone: 215-597-3179, fax:
:15-597-9890) and give her your name. address. and phone and fax numbers.

The table contains reference doses and carcinogenic potency slopes (obtained from
IRIS through January 1, 1994, HEAST through July 1993, OHEA.-Cincinnati, and other EPA
sources) for nearly 600 chemicals. These toxicity constants have been combined with·
"standard" exposure scenarios to calculate chemical concentrations cOI"I'C:sponding to fiJ:cd
leveis of risk (i.e.. a hazard quotient of 1, or lifetime cancer risk of lQ"6, whichever occurs at
a lower concentration) in water. air. fish tissue. and soil.

The Region III toxicologists use this table as a risk-based screen for Superfund sites,
and as a desk reference for emergencies and requests for immediate information. The table
also provides a useful benchmark for evaluating site investigation data and preliminary
remediation goals. The table has no official statuS as either regulation or guidance, and
shouid be used only as a predictor of generic single-contaminant health risk estimates. The
table is spec~ficaliv lli2! inrended as (1) a sland-alone decision-making 100~ (2) a subsrizwe for
EPA guidance ;orpreparing baseline risk assessmentS. (3) a sourre ofsite-specific cleanup levels,
or (4) a rule to detennine if a waste is hazardous under ReM. In general, chemical
concentrations above the levels in the table suggest a need for a closer look by a toxicologist,
but should not be used as the sale basis for taking any action.

The toxicity information in the table has been assembled by hand. and (despite
extensive checking and years of use) may contain errors. It's advisable to cross-check before
relying on any numbers in the table. If you find any errors, please send me a note.

This issue of the table is printed in a new format, which was developed because it fits
more information on each page, while (hopefully) retaining legibility. The table now
includes the CAS number of each contaminant, which should reduce confusion about multi
named compounds. Also, each risk-based concentration is now accompanied by a fOOUlote
indicating its basis, whether carcinogenic or non-carcinogenic effects. Finally, all newly
revised risk-based concentrations have been placed in shaded boxes for quick recognition,
rather than summarized here.
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I'd like to express my appreciation to all the users of the RBC Table who have
contributed suggestions for improvements over the last three years. I hope your continued
interest will help us make the table even better in the future. Have a great 19941

Attachment
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Risk-Based Concentration Table
Backgrmmd Information

3

GenCI3.l: Separate carcinogenic and non-carcinogenic risk-based concentrations were
calculated for each compound for each pathway. The concentration in the table is the lower
of the two. rotmded to two significant figures. The following terms and values were used in
the calculations:

EXposure wriables.:. Value Namc~·.··.:···

I·Gencral:

Carcinogcnic potency slope oral (kg-<1/mg): " CPSo

Carcinogenic notencv slope inhaled (kg-<1lmg): I • , CPSi

Reference dose oral (mgtxgJd): I • RfDo

Reference dose mhaled (mglkgJd): I • I RfDi

Targct CUlcer risk: I le..()6 1m
Targct hazarc1 quoticnt: 1 rna
Bocty weight. adult (kg): 70 BW.

Bodv weight. agc 1-6 (kg): 15 BWe

Avenging time carcinogens (d): :SSSO ATe:

Avenging time non-carc:mogens Id): ED"36S ATD

Inhalation. adult (m3/d): 20 IRAa

Inhalation. child (m3/d): I 12 I IRAc:

Inhalauon iaaor. agc-adiusted (m3-vik~-d): I 11.66 I IFAadj

Ta~ Wilter ingestion. adult (Ud); I 2 I IRWa

Tap Wiltcr ingestion. age 1-6 (Ud): 1 I IRWc

Tap water ingestion faaor. age.adjusted (L-y/xg-<1): 1.09 I IFWadj

Fish ingestion (gJd): 54 IRF

Soil ingestion. adult (mgld): I 100 IRsa

Soil ingestion. age 1-6 (mgld): 200 IRSe:

Soil ingestion factor. agc adjusted (mg-Y/Kg-d): 114.29 IFSadj

I
2-Residcntlal: I

Extlosure frCC!ucncv (dty): I 350 EFr

;..~sure durauon. total (y): 30 EDtot
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Excosurc"Vllriab1cs~' Value.: Namo:;~"

~ure duratioD. age 1-6 (y): 6 EDe:

Volatilization maar (L'm3): 0.5 VF

I
3.Qccupational:

Exposure frequency (tVy): 250 EFo

~ure duration (y): 25 EDo

• = Contammant·spectfie: toxicity parameters

The prioritY among sources oi toxicological constants was as follows: (1) IRIS. (2) HEAST,
(3) HEAST alternative method. (4) ECAO-Cincinnati. (5) withdrawn from IRIS. (6)
withdrawn from HEAST. and (7) other EPA documents. Each source was used only if
numbers from higher-prioritY sources were unavailable.

Algorithms:

1. Age-adjusted factors: Because contact ratcs with tap water, ambient air, and residential
soil are different for children and adults. carcinogenic risks during the first 30 years of life
were calculated using age-adjusted factors. These factors approximatcd the integrated
exposure from binh until age 30 by combining contact rates, body weights. and exposure
durations for two age groups - small children and adults. The age-adjusted factor for soil
was obtained from RAGS IB; the others were developed by analogy.

a. Air inhalation «(ml
• yl/[kg' d)):

IFAadj =
EDc . IRAe

BWe
(EDrOl -EDe)' IRAa

+ ---B=WI~a---

b. Tap water ingestion ([L' yjl[kg· dJ):

l'rrr~ d' EDe' IRWe (EDrDl-EDe)' IRWa
r ",,0 J = +

BWe BWa

c. Soil ingestion ([mg' y}l[kg' dJ):

IFSadj = EDe . IRSe + (EDrot -EDe)' IRSa
BWe BWa



EPA Region III Risk-Based C01lCt:1tl1'IZlJD1U: R.1- Smith (lflI94) 5

2. Residential water use (~gIL). Volatilization terms were calculated only for compounds
with ....... in the ''VOC' column. Compounds having a Henry's Law constant greater than
HtS were considered volatile. The list may be incomplete. but is unlikely to include false
positives. The equations and the volatilization factor (VF, above) were obtained from
RAGS IB. Oral potency slopes and reference doses were used for both oral and inhaled
exposures for volatile compounds lacking inhalation values. Inhaled potency slopes were
substituted for unavailable oral potency slopes only for volatile compounds; inhaled RIDs
were substituted for unavailable oral RIDs for both volatile and non-volatile compounds.

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR • ATe • l000~..
EFT • ([VF . IFAadj . CPSzl ... {IFWadj • CPSo])

b. Non-carcinogens: Calculations were based on adult exposure.

11IQ . BWa . ADz . l000~..
EFT . EDror . (VF . IRAa ... IRWa)

RfDi RfDo

3. Air (~glm.l). Oral potency slopes and references were used where inhalation values were
not available.

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR . ATe . l000~..,
EFT . IFAadj . CPSi

b. Nan-carcinogens: Calculations were based on adult exposure.

11IQ . RfDi . BWa . ATh . lOOO.=!..
EFT . ED/ot . IRAa

4. Fish (mglkg):

a. Carcinogens: Calculations were based on adult exposure.

TR . BWa 'ATe
IREEF, . EDrm . _ . CPSo

lOOO!..
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b. Non-earcmogens: Calculations were based on adult exposure.

TIIQ . RfDo . BWa • ATh

IRFEFr . £Drot • _
1ooo.!..,

6

5. Soil commercialfmdustIial (mglkg): The default exposure assumption that only 50% of
incidental soil ingestion occurs at work has been omitted. Calculations were based on adult
occupational exposure.

a. Carcinogens:
TR· BWa'ATe

EFo' £Do . IRSa . CPSo
10' :!

"I.

b. Non-carcinogens:
71IQ . RfDo . BWa . ATh

IRSaEFo • £Do ._
10' ::!..

6. Soil residential (mglkg):

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR . ATe

EFr • IFSadj . CPSo
10' :!

"I

b. Non-carcinogens: Calculations were based on childhood exposure only.

11lQ . RfDo . BWe . ATh

IRSc
EFr·EDe·-

10' :!.,
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Ihnm..,ml ... ' 'Ic 16119992 t--_Z;;..;;.OO:.;;I!;;..-~02~' -=----:-:-__f -'1~J~0~"--~:.;7]~,,---c.;;2""'..;;,, ..;;zooro:.....~,,____=I.:..600_'"-f
r.J-iiiiLiJ,;ne· -. _. --- .--- 106990 '-IOe-OI' .. 0011 • 0.0064.

I-liUJIn.. "'''1 1OOI!-OI' 3100" 310" 140" I()(J(D)" 7800,
~u~ tent}! rhth...1C 1'6lI11_-:2;.;00=e_-;;0:1:..:' I..-_..;7.;.;JOO~"~_~7.;.;JO;;..".:...- _ ____'2:.:1O~"_.....;;;20~O.;..IIJ""G....;"__.;.;16OlII~"_'i'"
Bul)4lle 2C0'41~ ~(lOE-nl, illOO" 110.. 611" 51000" 3900,
sec -OUlyll-cnn::ne 11~w.a 1Dill! -02. ... " " )7" 14" 10llID It 7110 ,
lell- Bu' "r=nc~ ,'--_"I~04_•..;...~.____'I.:..c....;IE;;..-_lI2;.:.~.____ _ -a -='c:.I..:;,,'--__..:J:.;.1..:;":..-__...;1:.;4...;" ....I' " 7.;.:1IO~,
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.).....,n I-'~'S Il~"~' • ~1I':A~I~a._. a !!t.Q~"OI !H'~..1. ";1) !"R.'".ur !~l"" -',G40 o.OIMr ErA delQ. Va!! "I ROC: (' ....,..;......nt- ..«ft·h _D· "'....... IIl.....nc !n....·u. -
V Ambient Induslrial Relidential

lUll.. IWli crsu CI'Si 0 Tal! waler air I'bh 501 sol

--!!!~gf.i -
..-_.--<-

-k.·dhn•
-~_. -.- - ..iii--- ;lI\Dl -niIA(I-

nWii m&1L
CUl\uminall1 ~- ~&l!- Iur°dhnll c

Bul}tphlhllyl butylBlyc:dale 1~101 ,.ooe+oo 1 )1010 .. )100 .. '.j(XJ 0 lOOIdlO .. 11010 ..

("":leod)! ic: aei.1 1~6fl'; '.xll:-01 " 1100 110 4 I .. 1100 0 no"

D!~!!!illm !nd "'.IIJIlI\.~.. 1HIIH9 ~ 'Mil: -114 1 6 Jill: I'M•• II .. UlUJJ9 " ""I " ~'O " ." "
-------- .-- ---- --"-~--

-------- --_ .. _- .

Caprolac:lam 10~60! ~ OOE-OI' 11000 .. 1800 .. 610 " 51l111lO " 19000 "

Capllrd !4l~1 !OOI!-OII I 60C-OJ " 11 c 0.1] " 0)7" )lO .. 74.

£!I!lan
1l.11l'i! _!~.:~!! '-SOE-O) " I' • II. u9. 1l0" 110.

----
Carbll')f 61252 IOOI!-OI, )100 " )70" 140 " ooסס10 " 1800"

Carbazole 16148 zaMJI:-Ol h 3.4 " 0.31 " 0.16 .. '40 " TIc

Ca,horutan -!~~~~ SIMII;' III I 180 .. II .. fll" SIOO .. J90 "

cart,on disulrlde
--------- ._._--- -_.- ---- _.- ----_.

m~ I ooE-OI , 2I6E-0)/I
.. 21 " '0 " 140 " looroo .. 1800 ..

Ca,ron 'elr.chloride S621S 100E-Ot 1 5711!- 04. l.lOE-OII S 2.~E-0! 1 •• 0'6 .. 012 .. OOH .. 12 .. 4.9 c

Ca,bo51Uan SSlSSI4S -~.~g=~!._.-
370 " )1" !! _"__HoM" 180 "_._-

C.rbolin 52J4684 I OOE-OI' 1700 " 110 " 140 .. 101010 .. lSoo "

Chloral 15116 lOOE-OI. 7] .. 7.) " 2.1 .. 211I10 " 160 "

diloulllhcn IH'Al4 , 5UE-Ol, SSO " SS .. 20 " 15(11) .. IlOO"

ad~ranil
-~._----

_..- ----
'IllS! 4.01E-01" 0.11 • 0.016 " 011I111 " 7.1 " 1.6.

dllordanc S1149 6101:-IIS I 1.301!+00 r 1.29EtlJlll o.OSl D O.lJ049 " 0.0I1l4 .. 2.2 " 11.49,

g~~rhDurun -clhy! 9091lJ14 lool!-02, 7lO " 1) " 21 " 201lIJ " 1600 ~

--
OIIorine dioxide IlI049044 5.1IE-05 , 2.1 " 021 "

Chloroacelaldch)\lc '01200 t>91l1!-OI" ZSO " 25 " 91" 11111 .. S"O ,.

dlloroacetic acid 19I1S 2.ooE-OJ" lJ" 1.]" 2.7 II 2000 " 160 n

2 -Ciioroacetophcnone

---
SJl114 1.518-06 , OJI II O.OOt"

.. - C1.oroanline 106411 elMII! - II} I ISO " 15" 54" 411M' " 1III ,

Ollorubenlcne 11I8'101 2 OOE-O! , S111!-01 h
.. 39 " 21 II 21n ooסס2 " 1600 "

d1Iorobenrlale :l101~ 2001!-1n , UOI!-OI" 2.1OE-Ot h 025. 0.1n) • 0.011 • 11. 2.4 <

P-CI.orlll~nzoic: acid Hill 2 OOE-OJ /I 7100 " no" no .. 21NNOO " 16IJ1IJ"

.. - n.ull,J>enzolnOuor ~c 9~\106 2 'fir: -II! II 110 " 7)" n .. 2fll1I " 1600 •

j=i1.OW-'=-j)-buladiene
----- ---

1~'.fJllR 2IMIE-II! " 2.P'E-II.' /I
.. 14 " n" nIl lfUO" '6l1O ,

1- I"I.UIII/'"1311C: 10'111'11 4"11:-111 "
.0

HlIO " I~ICI .. ~.o " 411.... " lllllll n

( 'hl"IC.....IIUOfCIlllc thanc 1~1'" I 41< llli 1
.. 1I1IM.I .. ~1I.11 ..

--------- -- ---
l.ldoroelhane 1~IM[l lmE-II!. U6EtOO,

.. 110 " IllMII" Un 2euO" IMIlI ,

2-CI.oruelhyl vin>, c:lher JlII-r;1 BClf:-02 0
.. I~" 91 " )C" 26l11J " ZOllO ,

(''hlllr"romi ~ _!~=!!!!. '.IOf-Ol, 10m-Vl!~ ___V.!!" uu18. o SZ. 4'70 • 100 ~

Odoromelhanc 14111 l.lOE-1n " 6.)OE-OJ" •• 1.4. 0.99 • IU4 " no. 49 c

4-CNoro-2,2-melhyianiine hydrochloride 116'l9lJ 4 601!-01" 0.15. 0.014 " 00069 • 6.2 • 1.4 <

!::.9!0ro-2-methyllniline 9S69l HOI!-OI" 012. 0011. 00054. 4.' " Il!

bell -OIloron.phlhal ene 91SS1 lOOI!-In' 2900,. 290" 1'0,. 12ln1" 6lOO ,

o-(l1Ioronitrobenzenc IUJI J.SUE-Ill h
.. 041. 0.25. 0.1l D 110. 26 <

e-a.oronilrobenzene 121m 1.I0B-OZ" .. o.St • us. 0.11. 160 .. 35<

Z-rnorophenol 95511 5.ool!-00 , 110 " II,. 6.1,. 51110 " 390.

2-a.oropropanc 1~!96 1.168-02/1
.. 110 " 100"

Otlort'.lh31Clnl 1191U6 I ~1I1! -lII, /.10£-02 " 6.1 • 0.57 • 029 " 21>0" sa.
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I IHIS /I-IIt::JU,.. "US,. d • - ";tv toni 'HIS ya lI'lJ 6..m IIL-Ur < ~ "rA -£0\0 a-OIlier ErA~IU'l"tt ~ ~ - .. ---- -v Ambient Industrial ReI~enti..
Rnltl Rmi crso Crsi o ~waler air Fish sol sol

Conlaminanl CAS --m&l1tI!J -;~l1d . k.·dlm.l hOdhnll £ "ill ..1Ihn3 I1lllJ1c1 mlJ\lI nWtL-
2 - Eth01lyelhanol lalate tttt!lll lOOE-OIII ttlllD " I lOll " 410" ]10000 " 210c0 ,
2- F.lh0ll}elhanol 111llll1~ 4~IE-011I ~1I[-02' t~nmn ZIOn ~tO 10 41lQ1O 10 JIIIO,

!:~}!~~Ic "1J88~ 4.I0E-01 " 14 " 0.1l. U066. 60. !!.~------
EPTC (S - Elb)t dipropylthiocarbamlte) 7~9IJ44 BOE-01 , 91010 tin 1410 26000 .. 2000 ,

Eth)1 elher 60297 2111lE-OI, .. nOOn nOn 27010 200000 10 160c0 ,
Elbyl nlethacryale 976'1 IJOOE -01" ))00" J)O " 12010 9200010 7000 ,-----
Elbti Ice late 141786 9OOE-Ot' J]OOO .. noo" 120010 920000 " 70000 ,
Elbylhen2ene IOOH4 I roE-ol , 2&6E-OI' .. nOOn 1000 " 14010 IIllQlO " 7800
Elbylene eyanohydrl1 1011184 ] ooE-OI" 11000 10 1100" 41010 )10000 10 HllOO,---_.
Elbyfene diamine I071~] 2 OOE-02 " no" nil Un 2lJlJl11" 1600 r

Edlyfene glycol 101111 2 OOE.OO, 7JOOO 10 7100 " 2700 10 100lIllJ0 " 160000 r

g!!!rl~~ c1rcol. mondJutyl elher I! 116~ 5.1IE-01ll 210 .. 21 ..
Elbylene oxide H1IS 1.00B+00 .. HOE-OIII 0066. 0011. 0(11)1 • 2.' " 06) •

Edlylene lhiourca (EnJ) 964q • 11.t:-OS, 6.00E-01" Ott " DOt" 00051" 48 • 1.1 •
F.lhrl l!- nilrophe'9" phenylphusphorothioale 2104645 1.00£-05, Onn 0.0)1 10 0.01410 1010 0.78 "•Eth)4nitrmourea 7~lIn9 1.40£+02 ... 0.00041 .. O.OllOU .. O.llOlDlJ .. om. 0.0046 c

Elbyfflhthalyl edl)tglycolalc 84120 1 ...£.111 , 11~1lO 10 1100010 4100 10 Il1IllIlOO .. 2l00nD ,

~ss 10120 BOllE-D) , 2110 10 29 .. II .. 1211010 610 ,

Fenamil'hos 21224926 2!\OE-CH , 9.1 .. 0.91 .. 0.l4 .. 260 10 20,
f1 unnlC! IUfOll 2164112 I ,IIE-02 , no .. 41 .. IS .. 1l0c0 .. tllllO ,
l1ucmJe 718Z414 6~'E-Ol , 2200 10 22010 1110 61001" 4700 ,

iluo,iJone ~91~CH 8111E-021 2900 .. 2110 .. 110 .. IZIIO .. 6'00 r

1-1Urprimidd ~642.~91l 2~IE-021 1)010 Un 1710 20000 " 1600 "
AUIoI:mil 6611l96~ _!~IE-1l2 , 2200 .. 220 .. II .. 6!1ID .. 47no"
Ruvalina'e 6941199~~ 1.00E-01 , no .. nil 1410 IlJlJlII .. 7S0,

I:clpel IBm] l~lE-OI , J.!\OE-Ol' 19. 1.1 " 09 .. 820. ISO ,.

I~""rufcn 1l1780!0 1.911E-011 Ol5 .. DOll .. 0017. ".. J.4 c

I:unofos 9~4U9 2.uIIE-0) , nil 'U .. 2.110 2000 10 160 r

I=mm:lldc:hyde ~0I1" 2111E-01' 4.~~E-01 , 7.loo .. 014. 27010 2lmlll~ 16rro ,
I:unnic Acid UIIl6 2 IM'F. tlll\" 1,rlO 10 ?loO 10 HlllI .. 1~1"1lI" 1611110,--
t=mc:I)4 -.1 19148!4S ]~IEtOO , IlllllO .. III..... 4100 .. IlllllllO .. 2111l0,

I=uran 1I0lCl9 I~IE-O) , U .. J.7 .. 1.4 .. til" 10 7S

Furazi. idunc 674~ UOlhoo" OU.... 00016 .. O.IIMIlI. 0.7$ .. O!~

FUrfural ,son ].OOE-O) , 1.41E-01 " 110 .. $2" ..... 3100 .. 2JO,

Furium SlIlll. SOOe.OIIl OOOU. o.OOOIl .. 0.00lX16) • 0.051 .. OOIJ c

Funnecyclol 605680~0 J.OOB-02 , 2.2 .. 0.21 .. 0.11 • 9$ .. 11 c

(iu(osiftate-ammonilD I.s.. 0.$4 It
.-

n11lZ822 4.00E-CH , IS .. 410 II JI"
(Jycidaldehyde 165144 4.00£-04 , U61!-04 .. IS" In 0.54 " 41010 JI "
(iYllhoSite 1071816 1.002-01 , 3700 10 no .. 140 " 100000 .. 7800 n

Ifaloryfop-meth)t "S0540Z $OOB-OS, I.' " 0.11 .. 0.068 .. 51 .. 3.' n

IIlrmony mm7] l.lOl!-02 , 470 .. 47 " II .. nooo 10 tOOO ,

lien (a1ph.} ]19646 6.]08+00' '.llJI!+OO , 0.011 .. 000Utt .. 01l1ll!S • 0.45 .. 0.1 c
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- - - - - -, v Ambient . , Industrial; Rcsidentilli
nn)'l Rfili crso CrSi 0 ~waler lir Fish ' sol" !ol

..-._-----
·~Rt.:lld . Iur odlml nWt•ClllllalDinaol CAS m&!kgld k.·dIaI. c jlflL jim] nirAc. mrAc.

Dialinon 1))415 9.00E-04 " U" :U" U .. 920 .. 70,.

1.4 -l>llflIlJlohc:nzc:nc: 106176 lOOE -O! , .. " " 11 " 14 " 1lI0m " 710 r

()i\lromochloromelhanc: 124481 ZOOE-O! , 1401!-Ol, .. ___O!!" 007S" 00]11 " 14 " ,., ,_._"----
1.2- Dilromo- :'I-cljofoproplne 96IU HIE-OS, 1.401!HIO " 6.9OE-07 ".' 0.048 • 0.21 " 0.002J • 2. 0.46 <

1.2 -1l1.,omoC:lhallc 106914 S7IE-OS" I SoefO'" '.10E-OJ r •• o OIllJ1S " 001l81. 00011111 II 0034 " 0.OU1S <

~!I! phlhalulc __11~~ IIMIIl-III' 1100 " 170 " 140 " 10Il000 " 11110 ,
.- --

Dieamba 1918lO9 lOOe-O! , 1100 " 110" 41 " Jloro" 2J1lO n

1.2- Dichlorohc:nzc:ne 9SS01 900E-O!, 571E-0! " ..
J70 " 210 " 120 " 9lOlll " 1000 r

1.3- Dichlorobenzene 541131 190E-OZ" .. S40 " 120 " 120 " "OCO" 1000 "
i:4- Oichlorobenzene

-_._-- -- -
106467 2.29E-OI' 2.40B-OZ " .. 0.44. 0.26. O.ll " 120 " 21 <

:'1.]'- Dichlorol.cnzidinc: 91941 4.50E-0I, OIS .. 0014 II 0.001 " 6.4 .. 1.4 <

1.4 - Dichlnro-2-bulenc ~!!!~ \I.10E t lKl !!:: ~!!-" 0.01l061 " ..~-- -

i)k:Norodiluoromelhane 1S7JI 2.0111!-01' 5.7IE-02 " .. 190 " 210 " 270" ZOIMIIO " 161MO .,

1.1 - Oichlnroelh ane nIH I/XIE-OI" I HE-Olll ..
110 " 520 .. 140 " 100lII0 " 7100 •.

!d:Uichloroelhane ( U )C) 10711\2 286E-OJ. 9101!-02 , 9.IlJI!-Ulr •• 11.12 II 0069 " uO]S II II II ,~

----
1.1-Dicilloroelhylene 7nSf 9OIE-OI, 6.lIOE-01 , USE-OI, •• 0.044 " 0.016. 0.0051. 4.1. \.I~

1.2 - Uichloroelll)'lc:ne (Lis) IS6S9Z 100E-0211 .. 61" ]7 " 14 " IInO" 780~

1.2-Uicl'oroelll)'lene flrans) _I5660S ZOOI!-02 I .. .___I!!! " u" 21" 20110 " 1600 ,-_._--- ._---
1,2-0ichloroelh)'lene (milhlfe) 540S90 9.1lOE-0] ~ ..

"" U" 12 " 9200" 700 ~

2.4 - Dichlorophcnol 12002 'OOE-OJ r 110" 11" 4.1" ]100 " no,

M-Dichlorophenolya,cli, Add (2.4-0) 94751 lIlOE-02 I 00

61 " n" 14" IIlOm" 7110 ~-._--- -_.~ -
4-(2,4- Diehlorophenol)')butyric Acid 94826 100E-OJ, 290 " 2' " II" 821lO " lilO.
1.2-Ih:hl nropropanc 78875 U41!-OJ, UOI!-02" .. 01' • 0.092. 004' • 42 " 9.4.'

~J=picl.oropropanol --!!lli! l ...."-OJ I 110" 11" 4.1" 1100 " 230 ~

1.3 - Oichloropropene 5427Sli J.OOE-04 , '.7IE-Ol' UOI!-OI" \.l01!-01 ,," 0017 • 0.048 • 0.011. 141. 1.S ~

. Uicliorws 621Jr 5.00e---04", 1:901!-1)1 , iJ.21 " &.022. ao1l. - -9~. 22.
DieolOi IIHll 4.401!-01 .. 015. 0014. DOlIn. 6.S. Uc

Oic~lopenlldiene 177" lonE-ol ~ '.7tE-05" .. 042 " G.ZI" 41 II 310c0 " 2:tOO •
Diddrin 6M71 ~.OIIE-O~ , UOa;.OI' 1.6IE.0I, o Oll4Z • O.OOlA' • O.IM02 • 0.111. 0.04 c

l)ic~1 ClIIiSUlilS I Ht:-1l11 ~2 II S2 "
Dielh~ pbthlille

----
1f66! 1I0nE-OI' 29OCO II 2900" IlIlO .. 821..10 " 6111U.

Oielh)t"ne glycol, monobul)4 ether I1ms 571E-Oh 210 " 21 "
Die!!!l!~rlycol, monoedl)'! ether I!!~ 21lnEtlllJ ~ 7JOlII " 7JOO " 27110 " IIMM!XIO .. 16'UIO ,.

DiedJ)tforamide 611&45 1.I01!-02 " 400 " 4011 1511 1I1Jl11" lI60 r

Di(l-eth}1hel)l )adipale 10ml 6001!-0I' 120B-OJ, 'II • S.2 • 2.11 • 2400 • '10 ~

Dielhl!sllbestrol 565]1 4.708+0' " OllOWI4 • 1.l01!-06 • 6.70E-07. 0.00061 • O.~'4c

Difenzoqull (Avense) 0222416 .001!-OZ, 290011 290" liD" 8211Ol1" 'JIlO •
DiDuhenrulul 'SJ61J8S 200I!-OZ , '7]0 " 71" 27 " ZOOOl " 1600 ,

DiboDloo\1 med'~llhoSDhoollC(DIMP) 14m" .001!-OZ , 2900" 290" 110" IZIIOlI " 6]00 •

Dimethipin SU90641 2.00B-OZ' 1)4'" 71" 27 " 2000l " 1600 •

Dimclhoale 60SIS 2001!-04, 7.1 II 01)" 021 " 200 " I' .
3.3'- Dimelhoxrbcnlidine 119904 1.40E-01 " u. D.4S • 021. 200 • 46 <
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5.Jurru I-IRIS .-IIE1Uf .aIlEASf.....W,vtomIHlS f. W,V tOllll1EAST r-ErA -EOIO o-Or"'r ErA~. Balo 01 RBC: r ..urrlnollrnc rtr«1S n-nonc.-c/norrrnt rflccb.

V Ambient IndlBtrill Resilentill
HI! I" Hnli CPS" __ CPSi 0 ~wa1l:r air rish so, ,01

"~~R!r 'mlnclld- -Itl edlm;-
.~ uiiL- uiim3 -"'IneR -~;;ji~ --mBi!Ll:ontaminant CAS kR"dlm.. £

Dimethyl phthilite UUIl t.OOE~OI II J100J0 " 370m" 140lD " 100000o " 780000 •
IJimethyl terephthllate 1206t6 I roe-oil 3100 n 370 " 140 n tooroo " 7800 •

~imc !!!l!amine 11~~ S111!-1l6 .. UZI" 0011"_ .. ----2.4-Dincth)tlniine hydrochloride ZI4)6964 UOE-OI/l 011. 0.011. 0.0054 .. 4.9 .. 1.1 <

2.4- Oinelh)4lnline 9~681 HOE-OI/l 009 • 0.0ll&) • 0.0ll4Z • u. 011' <

N-N-Dimelhylaniine 111697 2.ooe-Ol' nIl 7.3 " 2.1 " 1lXll)" 160.

3,3'- Dimeth)Cbenzidilc 1199J7 9.20E+00 /I O.oon • 0.000iS1. 0.oom4. OJI • 0069 <

N.N- DimcI'lylformamkJe 68 III Illll!-1I1 II 8HE-03 r 3700 " 311I 140 " ""00 " 7800 •
!~I- ()ineth~hfl!razine '1!47 Z.611l! tOO II 1 SOlitOO" 0.026. uroll. UlIOIZ • 1.1 .. U.IS <

1.2- Dineth)'fhyduzine $407)8 3.'102+01 .. 3.'IOE+01. 0.0011. 0.00011. 0.00lll85. Dan. 0.011 <

2.4 - Dinelh)'fphend IOS619 2001!-01 I 7JO" 1l" 17" 20000 " 1600 ,

2.6.=Qine!!!}!phend 576261 6ooe-041 22" 2.Z" o'! " 6tO" 47.
3.4-Dinelh)1phend 9S6S11 I.roE-Ol I ]1" 3.7 " 1.4 " 1000 " 78.
1.2- [)ilitrobcnzene 5182')0 4001!-M h IS" 1.5 " II.S4 " 410 " JI ,
1.3-1 JitilrollCnzene 996SO _'001!-04 !.. l.1 " 0.]7 " 0.14 " 100 " 1.8,
i:4=DhilrollCnzene 100lS4 4.00e-04 h 15 " 1.5" 0.'4 " 410 .. 31 ,

4.6 - Dililro-o -cydohel)4 phend lltll'lS 1 roe-OJ, n .. 1.J" 2.1 " 2000 " 160,
2.4- Dililrophenol SI18S 2 roe-ol r 13 .. 7.]" 2.1 " 2000 .. '6l!!
Dinitrololuene mixture UOE-OII 0.099 • 0.00'J1. 0.0046 • 4.1. 0.94 <

2.4- [)initrolduene 12 lin 1Illl!-1I) , nIl 7.]" 2.7 " 21110 " 160,

2.6 - Dililrolduene 606lOZ I roe-OJ h ]7" 3.7 " 14" 1000" 711 •

Din~eb
------

.11851 lroe-ol I ]7" U" 1.4" 1000 " 71.
di-n-Ocl}f phthalate 11711-t0 2rol!-OH no" 7) " 27 " 2001D " 1600 ,

!,4-IJiJune 1m!! -_. 1.I01!-011 6.1. on. 029 .. 260 .. SS.
Diphenamid 957511 lllll!-ull 1100" 110" 41 " 31000 " 2JOO •
Diphenylamine !l2J'14 1.soe-011 910" 91" 14 " 26000 " 2000 •
! ~2 - nphen)4 hydralinc 111667 '.OOE-OII 1101~-ot I OOS4. OOtJllI .. 0.0039 • ).6. 0.11 ~---_.
[)i'lual 1~1IJ1 HOE-OJ I 80"

,,,
3" 22lJO " 170.

Dircc:ll~ack :18 191nn UOl!tlJllll OOtI1ll • 0110013 .. 01u1l7 .. 0.]) • 0014 <

Dirccl "ue 6 2602462 1.I01!+00 /I 0.000 • 000077 • 0.lIlID9. 0.35. 0.079 <

Direct brown 95 16071866 'JOE+OO/l 0.0072 • 0.00067. 0.oom4. UI. 0.069 <

DisIU.Jton 298044 4 film-oS I I.S" 0.15" 0.054 " 41 " 3.1,

!,!.:!!ill!!IJIIC SO~!?! _!~~.:~! no" ]7" 1411 10000 " 7110,

Uiuron ))0541 2 MI!-Ol , nIl U" 2.1 " :zooo " 160 •

Dodne 1419101 4 ooe-Ill , ISO " 15" S.4 " 4100 " liD.
End~u1r.n 115197 6roe-ol ft UO" U" U" "00" 410.

Endothlll I4sn) 2.00B-01 , no " nIt 21" :zoom " 1600 •

Endrin 122M lroB-04 , II" I.... 0.41 II 310 " 2],

Epidllorohydrin 106898 2roB-0l ft 1.868-041 UOE-OJI 410E-OJ, 6.' • 1 " Ul. 298 • ,,<

1.2-EpoI)'bulane 106..7 UI!-Ol , ;110 " ZIII
EdJephon "-ch/oroclh)l phosphonic Idd) 16671810 Sroll-OJ I 180" II .. 6.' " 5100 .. 390,

EthiclO $61122 'OOI!-04 , IS .. I.' " 0.68" "
]f,---
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. aII . ulRIIC~ EPA oJ"'iV * 'HlS WI} 6 11M' U'A £C40I 'HIS h IIE,oU, liMn t's".utl:n . . .. • .. OQ' r a "m .. ~_!.: - 0-0 , 0<11. .a : ~-=CMf"lIO!acnc e «'IS nZ:lJOlr.ciogten ~ tr:b

v Ambient Industrial ReliJentili
Rfl)o Rmi CPSn CPSi o fuwillcr air Fish soi sol

Contaminanl CAS ~~l&- 'liJ;hl/d . ~,,·dlm. k.·dhn" c ..Ill. ulAn3 nil/lei mdl! mll!/ll&.-
l-Elhoxyethanol aeet.1e IIm9 3.00E-011I 1I0lJ)" 1100" 4tO" 310000 " :nen> ,

2- ElllOx)'c Ihlnol lIONI~ 400E-OIII ~ 7IE-OZ, 1~1I1J " 110" ~.o " 41011J0 " J IlXO ,

!:~}!~:!Ie l'IJ8lI~ 4.I0E-0211 14 " O.lJ " U066 " 60. lJc

EPTC (5 - Ethyl diplOpylthioc:arb~mate) 7~9944 2.~E-02 , 910 " 'I" 34 " 26000 " 2tlOO ,

EIh)i ether 60Z91 2 OOE-Ot' ..
1200 " 130 " Z70 " zoomo " 16en> ,

~th~ nlclha,1)l ale 91Ul ~ OOE-Ollt )JOO" )JO" IZO" 9ZOlJ) " 7000 ,

Ethyl .eelate 141786 900E-01, 3]0lJ) " )JOO" 1200 " 920000 " 700m,

Ethylltenzenc loom I OOE-OI' 21161'-011 ..
13DO " 1000 " 140 " loomo " 7800 ,

~~~enc cyanohydrin 109784 _~~!" __1!0lJ) " liDO" 4!~!0000" ZJen> "-
Elhylene diamint 1071H 2 DOl! - 00 .. no" n" 27" 20000 " 1600 ,

Edlylene Blycol lonll 2 OOEtOO, BOlJ)" 7JOO " 2700 " 100000o " 160000 "
g!!!l1~!!! Slycol. mondJutyl c Iller 1!176! S.711!-OJ II 210 " ZI"
Elhylenc oxide 7ms ImE+ClO .. 1.50E-011I 0066. Doll" 0.1101I " 2.1. 116) •

Edl)4cnc Ihiourea (EnJ) 96H7 1 lXIii-OS , 6.00E-01" 011 c 0.01 c OOOSl" 4.1. 1.1 <

Edl)'! p- nilrophe.-,.t phCh}'lphosphorothioale 21046H I.OOE-OS, 0)1 " 0.031 " 0.014 " 10 " 0.71 "•ElhylnilrosoulCl 7~97J9 1.40£+02 .. O.oootl" 0.000045. o.oomu" 0.02 • 0.0046 e

Elhylphlhalyl edayl g1yclllate IU20 J IIIEttJO' IllXlIO " 11000" 4100 " loomoo " 2Joono "
Elpress 10120 I.OOE-OJ' 290 " 29" II" 121Xl " 610 ,

Fenamil'hos 22224916 2~E-04 , 9.1 " 0." " 0.34 " 21\0 " ZO"
RUnRlcluron Z164172 , WE-II!' 470 " 47" IS" Hen> " 11100,

UUlIrkJe 771Z414 6lXIE-IIZ' 2200 " 210" II" 61en> " 4700 "
iiuorkJone ~97~ 101lE-02 , 2900 " 290" 110" 12010 " 6100 ,

Hurprimidd ~4Z.~91] ZOIIE-IIZ' 7JO" 7)" Zl" 20ll0" 16lXl "
AULolanii 661\!96~ _!OIIE-II! , 1100 " 220" II" 6100J " 4700,

Auvalinalc ,,4U99H 100E-00 , ]70 " 31" 14" 10000 " 1S0,

r.'pCI 111lJ1] I OIIE-OI' HOE-03 , 19. u. II' " 120 .. ISO ."
r:c"lIcufcn 71178010 1.90E-01, o.H .. OJll) " 0.017. IS" 3.4 e

I:"oofos 'U!!9 VilE-OJ' 7)" 7.J" 2.1" 2000 " 160 "
I:orm:lldc:hyde ~1lI.1l 201IE-01' H~E-II1 , 1.100 " 1Il4" 270 " 2llfllm ~ 16101 "
I:"nnic Aciel 6Ult6 2 IIIF. 'Illl" . Him" 13nO" 27110 " 1001I1Xl" 1601.0"

~~-al
-----

3914S!4S 3 OIlE tOO, 110l1lO " 111m" 4100 " IlXXIn) " Z14UO"

Furan 1Il11119 1.011£-01 , 31" ].7 " 1.4 " llXO " 71,

Furazl filJone 6W8 1.lOlhOO Il 0011 " 00016. O.OIXII) " 0.7' .. II n..!:
FUrfur" 'SOli 3.00E-OJ' 1.0E-02 .. 110" n" 4.1" ]100 " 2)0"

Furium S311flS S.OOE!+OIIl ooon. o.ooon" 0.000061 • o.on .. oon e

Funnccvdol 6O'6S0~0 ).008-02 , 2.2 .. 02.. 0.11. 'S" 2!~

(]u(osinate-ImmonilWll 77Ullln 4.001!-04 , IS" 1.5" o.5. " .,0 " JI

Glycidaldehydc 76'l44 4.00E-04 , 2.86E-04 /I IS .. 1 " 0.'... 410" JI,

Gl",hoslte 1071136 I.OOE-OI' J100 " )10" 140 " 100000 " 7800.

Ihloxyfop-mcth)t 69105402 SOlIE-OS' U" 0.11" 0.06111 SI" ].9 "

lIal11lonr mm71 I.JOE-02 , 470" 47" "" UOOO " 1000 "
IICII (alpha) 319146 6.JOE+OO , 6.JOe .. oo I 0011 " 000U9t • OlXlllS • 0.4' • o.le



EPA AeglonIII Alsk-BasedConcenlrlltions: AL Smith IOl-Jlln-941
t4

.sUUffU: '.'R'S Ilcl1£AST .·11",.51·... •• W/V 'on I HIS r- w,t, '0.. llEAST ~·fr", -EC40 a-Okr £,'" don. a.& oIl18C: c""".,d_~,.j;etlce:tJ n-nonr~'_~nj, ~««".

V Ambient Industrial Resitentill

nnlo Rmi CPSo CPSi o ~watcr air fish sol sol

Conlamioaol CAS -ni""rJkRld -m"ii1Jd . k.-dhu kI-dlrn. c .;~ Jlllhn] nllllle. mIl'" roRJlL

HCHebe'a) 319851 UOhOO, tIOE.OO , O.Oll " O.DOlS" 0.0011 " 1.6 " O.lS.

lIell (1Imnll) l..ildlne 588'» ) 1M II: - 04 / DOE HIO /I 00S2 " 00048 " OOOlA " 22" 049 <

lIell-lcehniclll IoOSUI UOEtOO , l.nEHJU I 00)1 " 0.00)$ • 000111 " 1.6" OH.

iieptachlor 16448 SOOE-lH I 4.S0EtOO , 4.5Se.00, •• 0.00Zl. 00014. 00007 • 0.64. 0.14,

Ilepllallor epu.ide IOHS7J Doe-OS I 9.IOEtOO , 9.10E tOO, •• 0.0012 • 0.00069. O.00lD5. 0.]1. 001,

IlellbrOOlobenune 111821 _200E-OJ,
.. 12 n 7.]" 2.1 " ZOOO " 160,

i Icne" orobenzene l1li141 1l0000-lH , 1.60etOO , 1.61EtOO' •• 0.0066 • O.~. 0.002 • 1.1. 0.4.

IlcueU orobuladiene S16U 2001!-04/1 7.I0E-UZ , 1.10E-02 / •• 0.14 " O.OSI" 0.114 " 31" 12.

!~~!d' oroc:ydopentadicllc 1141. 1 Ill.E -OJ I 2 oot! -Dill
.. o IS" 001... 9.5 " noo" S~,

-'-- --------
Ifelle"orodibenro-p-dioli'l mialUrc 194011141 6.200tO) , 4.SSEtO) , 0.000011 " 1.40£-06 • 5.IOE-01 " 0.000f6 • 00001 ,

flclld. oroelhanc 6lnl IIMIE-OJI 1.4OE-OZ , 1.400-02 , •• O.lS" OU. OU" 200 " 46 <

H~~~~~ orophene
10)04 } OOE-04 , ___II" 1.1 " 0.41 " }I!_,,___n~

Ilclihydro-l.:1,5-lrinilro-1 ~l.S -triazine 121824 ]OO£-O} , HOR-OI , 0.61. OOSI " 0.OZ9 " 26. S.I <

n-lleune 1l0S41 6 ()I1l!-OI /I S.lJO-OZ , .. 150 II ZlO II III II 61lfil " 41110,

tleuzilone SIHS04Z llIlE-OZ , 1200 II 120" 0" ]4(J{D II 2600 ,

";drazine. hydnzine 5~rale
------

)02011 ].ooetOO , l.lIEtOl, 0.022 • 0.000l1. 0.0011 " 0.95 " 021',

lIydrogcn chloride 1641010 2000-0) , 7)" 1.) "

HIdrocen s~ fllle l111D64 )OOO-OJ' 251e-04 , 110" 094 " U" 3100" BO.

Ilydroquinone IU119 400E-OZ It I~" I!IO " 1I4" 41/l(J) " lillO,

Imalall ).~~~410 !JoE-02 I 410" 41" III .. l.lC~D " 10l1O ,

!muaquin IIJJ~J11 BUE-OI, 9100 " 910 .. 140 " 261.... " 11llKD,

Iprodione 161)4191 4.ooE-02 , ISIlO " I!IO " 54 " 41/l(J) .. }IOO

lsobulanol 11111 }oo£-OI ,
.. 11100 " 1100" 410 " JIOlllO " 2300J,

lsophorone l11S9I 2 OOR-OI , 9.SOR-04 , 71 " 6.6 " l.} • lOOO " 610 c

lsopropal in
)18205}0 I.SOl!-02 , SSG " 55" 20" IsaD " 1200 ,

Isopropt1 melhyl phosphonic aeid 18}2-~48 I ooe-Ol' 1700 .. no" 140 .. 100(0) " 1800 I

lsoul-c:n 12~~~01 5 ooe-Ol' 1IlOO " 1110" 68 .. 51/l(J) " }9OO ,

Kepone IO~ UOEtOI. 0.00)1. 0.oom5. 0.001111. 0." • D.OlS <

l..aclllfen 11~O1614 2IKIE-0) , n" 11" 2.7" ZOOO .. 160 n

!~!~IIClmlh)1)
7801l! IIIOE-Ol , IIIKI11 " 11I~.Dl " II lull4 " 0.1 " 11110111

---- -
lilurcn )1O~~2 2.00E-0) , n" 1.)" 2.1" 211110 " 160 ,

l.ilhium 141'»12 200E-OZe no" 7J" 21 " 200lG .. 1600 ,

Inndal n056996 _~Olll!-Ol , lJOO II 110" 270 " 200l1l0 " 16000 ,

Malalbien 1211SS 2.00E-OZ , no" nIl 21 " zoom " 1600 n

Maleic anhydride IOSll6 100E-01' 1100 " 110 " 140 .. 100lIl0" 1800 ,

Maleic hydrazide 121m S OOE-OI , 1110lIl " 11100 " 610 n Slomo" 39000

Malononiric 109111 200e-05 It o.n" 0.013 " 0.027 " 20" 1.6,

Mlncmeb 8018111 J OOE-OZIt 1100 " 110" 41 " 110m" 2JUO n

Mlneb IZ4ZlllZ 5.ooE-OJ , 1110 " II. 6.1 " 5100 " 190 n

MInlaneso aDd compounds 7419965 SOOE-O] , 1.4Je-05 , 1110 II"~ :t,':'.:f ....S2 " 'I" 5100 " ]90 n

Meph{]lrdan 950101 9.00E-M /I :U " 0.13 " 0.12 " 92" 1n

MepiquI ide 24107264 ) onE-III, 11110 .. 110" 41" ) II I)lJO ,
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5vurru: '-IRIS h-llEASI' .-IIFASTd .•~ w/v tOlll 'IUS r~ ";V tOlll UFA5T ,,-EPA -EC40 o-OII1e, EI'A Jcu. a_.. of RBC: c:...,.,.,',.,."ni: "flO::I» "-none.d,••,,"" .. fleeb.
;.; : .:' V .... :......... :~itDt,. \')~il·W;·· ~::rr: ResUentili

Rnll) RID! CPSo CPSI 0 Tapwa1.er " air •. ; soil':
Contaminanl CAS -m-~Rld- m~iid klodhul hodhnl C ullL .' ulhD3 md••• mdl n1di-
Mercury (mr,IDie) 7419976 ).00£-04 " 1.57£-05 II II" 0.)1 " 0.41 " 310 " 23,

Mercllt)' (melh)1) Z2961926 JOOI!-04/ II" 1.1" 041 " liD" 1Jn
~~reh(Js___.__ ISII"llS J OOI!-OS I 1.1 " 011,. 0.041 " J! " 2.J,----_. --_.-
Merphos oaide 784M JlUE-OS I 1.1" 0.11 " 0041 " )1 " ZJ,

Melalaq4 Sl8J7191 600P.-021 2200 " 220" II" 61000" 41110

~~lhiICr)1 "nilrle 126981 1001!-04, 200E-0411 3.7 " 1).73 " 014 " 100" 7.1,

MelhlRlidophos 10265926 lOOI!-05 I I.' " 0.1' " 0.06'" 51 " :U,
MelhanlJl 67~61 500£-01 I 181l1l " 1800 " 6110 " 510000 ,. J9Ol1O ,

MelhiJ8dliUl1 9~0118 lOOI!-OJI ]7" :U" 1.4 " 1000 " 71

;;;;lhorn)t
.~--

1.7Sl715 ZSOE-021 910 " 91 " ]4 " 26000 " 2000
Melhmychlor 12m S OOE-OJ I 180" 18" 6.1 " 5100 " 390

2-MethoMlh8nol aeelale IIlm6 _ZOOI!-OJlt n" 1.1 " 27,. ZOllO " 160 -
2-Methol}'elhlnol 109864 100£-OJ II HIE-OJ' )1" 21n 1.4" IllU" 71,

2-Melhol)'-5-nilrnanline 99592 4.605-0211 !.S .. 0.1t .. o or.' .. 62 .. If.

M~~ acclalC 79209 1IMII!tlllJ " l7tl10" l700 " 1400" IOOIlJOO " 781100 ,

Melh)f Icryille 96lD 1.OOB-OZII 1100 " 110" 41 " 31000 " 2300,

2-Melbylanline hydrochloridc 616215 I SOe-OIIl 1111 " 00J5 a o 1II1 a 16 a 3.5 e
2-Melhyllnline 955J4 HOB-OIIII O.ZI .. 0026 " 0.01l .. 12 .. 2! ~

Melb)t chloroelrbonalc 19221 I.00E+OO .. ]1OlIJ " J700 " 1400 " 100000o " 7l10m,

4-(2-Melh)f -4-ehlorophcnol}') butyric 8cid 941lS I.OOB-OZI )10 ,. ]1" 14 " loom " 1110 I

~=Melh>! -4-dilorophenoxyleetic acid 94746 500£-04 I II" 1,1 " 068 " 510 " 39 I-----
2-(2-Melh)f -14-chlorophenoxy)propionic acid 9J6Sl I.OOE-OJ 1 ]1" U" 1.4 " 1000 " 71,

Melhllcydoheullc 108172 1.578-01 III 311m" llOO"

M~~cnebromide 749Sl lillie-ill" .. 61" 37" 14" !IUD ,. 780,

Mcth)lene chloride 7m2 '.008-OZ , 1.S7E-GIIt 'U08-0l , U4B-OJ I·· u. I.'. 0.41. :JIO • 1'.
4.4·-Mclh)1cne bis(Z-ddoroaniinc) 101144 700E-04 III DOE-OIII "'0£-01 III O.~! " 0041 .. 0.024 " U .. 4.9.
!:!.:M~~enehisl1Cnzcnc3mine 101m HOE-OIIl D.!? D.OZ' • Don. II" 26e.
4.4'-Mclhflcnc bis(N.N·-diRlcdlfi )3nl inc 101611 4.60E-02 , U .. 0.14 • 006' • 62. 14~

4.4'-Mclhflcncdirhcnyl i!;ocyan81e 101688 5.1Ie-or. II .. O(/l' " DOli ..

M!!!!!.!lhJ! kclnne 7S911 61.11:-1111 2.161:-011 UIlIl " 1000" SID" .JUI'.' ,. 41110,

Melh)f hydrazinc 6OJ4I 1.I0Et-OO III 0.061 • 0.0057 • 0.0029 • Z.•• O.~

Melh)4 kobu1)t J[elonc 108101 '.IJE-02 II 2.29E-02 " 1800 " 14 " 61 " 511lO " J900 ,

Mclh!! melhacn!11C 80624 1.005-02 III 2900 " 290" 110 " IZOlIJ " 6JOO
2-MelhyJ - S-nilrOlnilinc 99S5lI UOH-OZ" Z. 0.19. 0.09' • 87. I'
Melh)t plladuon 291000 2 SOE-04, 91 " 0.91 " 0.34 " 2l1O " 20.

2-Mclh)iphenol to-cresol) 9S481 SOOE-lY2 1 1800 .. 110" 61" Slim" 19O1I ,

3-Meth)tphenol (m-emd) 101J94 500£-OZ , 1100 " 110" 61" '1000 " 1900 ,

4-Mcth)tphenol (p-cresol) 106445 , 00£-0'" 1110 " II" 6.1 " '100" 190 •

Mcth~ .t¥rene (mature) 2501l154 600E-OJ II J.J4E-1I2 /l .. lIO" 42 .. 1.1" '100 .. no •
Melli" .lJrene (a1pbl) ,.139 '.OOE-OZIII .. 4." HO" '5 " 720l1J" SSOO ,

Melh)lle,tbutyl clhct (MTBE) 16J4044 , OOE-OJ. I.SlE-OI' o. 110" 3100" 6.1 " 5100" J9IJ ,

MeldldorlDuBl" 5IZ114$2 I.SOE-OII 5~" sse... 200 " ISOOOlI " 120l1J ,



EPA Region III Risk-Based Concenlrabons: R l Smllh (07 -Jan -94)
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SoUIIX>: I-IRIS It-IlEASf .-,,""STd .- W.V tOll1 IRIS y- W.f""111 """~T .. -£r.t -EG40 o-OIMI ErA doni. Sa.. 01 RBC: C'-CMt"I!!OI..nc df«/:f n-norr...i ........nt ..((«b.

v Ambient Industrial RC5i1cDtilll

IUllo Rnli Cl'So CrSi 0 TaeW8lcl lir Fish 501 sol

Contaminanl CAS - n1r1lll1.C ~llkll1d ".-dlm_ h-dhn. c --..an:.- ,,11m3 mlltR nllIif - nJ2,f11:

Melrbuzin 3UIlJ7649 BOE-Ol , '10 .. 91" J4 " 36000 .. 2000 T

Mir~J[
2JII~~~ 20nE-04 , UOlltOO " 110)1. o .~"~. OIMIIS " 1.6. OJ, c

Mc.. inale 2212611 2 onE-OJ' " .. 1.1 " 2.7 " 2.110 .. 160 "

Mdyhdenum 1419981 SOlIE-D) , 1110" II" ,.• " 5100" 190 ,

Monodtloramine 10~9990J I OOE-OI' 3700 " no" \40" looroo " 7800 ,

Naled 3007M 1 OOE-O) , n .. 7.] " 2.7 " 2000 II 160--
Nlpropamide 15199997 I.OOE-OI' 3100 .. 3'10 " 140 " loomo .. 71100 ,

Nickd ref"ery dusl
1I.401l-01' 0.007' •

Nick!! (5duUe sailS) lHllllU 21~11! -Ill'
1J0 .. n .. 27 .. 21Ul) .. 16110 •

Nickd subsulfde 120~722
l.l0Etoo , o.oon.

Nilrllpyrin 1929824 15ul!-OJ .. 55 .. 5.5 " 2" 1500 " 120.

Nilrale 14197558 160etOO , sauro .. 5800 " 2200 " 10ll00ll0 .. UCltlX) •

Nilric OJide 10101419 100E-01, 3700 " 310 " 140 .. IlIO(JJ) " 7800 ,

Nilrile 14197650 1 ooE-OI , 3100 " no" HO" 10llllJ0 .. 1800 •

2-Nill'oauiine 88144 6 ooE-O~ .. ~lJE-OS " 2.2 .. 0.11 .. \I 0111 " 61 .. 4.7 n

j=Nibo3niil1c "1m J ••IE-O). 110 .. II .. 4.1 .. )100 .. nOn

4 - Nibo3nl ine IIV1UI6 .1 C8IE-tI1 0 110 " II .. 41 .. JIlIO .. 210.

Niuohenlcne 9811'" ~ IIIE-D4 , ~.11a;-04 "
.. 34 .. 2.1 .. o.lllI .. ~IO " ), ~

Nilrofuranloin 612t» 7.00e-021t 2600 " 260 .. " .. nOlO" 5500 •

Nilrorurunne 598~ 1.S0etOO It 9.40etOO " 0.0450 0.00061. o (Ial • 1.90 0.0 c

Ni!rogcn dioxide 1010l4-1O I IMlI! t IXI I
)70l0 .. )'100 II 1400 " 1011.1110 II 181100 ,

-'---
Nilrolulniline 5568117 I.OOE-OI' J100 .. 310 .. \40 " lOOl1JO .. 7800 ,

4-NitrlJphend IOOOZ1 620e-Olo 2)00 " 210" 114 " 6JOlO .. 4800,

!=!:!itroptopane 79469 HIIl-O] , 9.401!tllJ " 210 " 0.0:1061.

N-Nilrosodi-n-bl!l)1lmine 92416) S.401!+00 , 5.6OBtOOI 0012. 0.0011 • O./lOOS1I • U.S3. 0.12,

1'1- Niltosodiclhandamine 11I6.~41 2.80BtOO , 0024 • 00022. 0.0011 " I " O.ll c

~=~ilrosodielh}tlmine
S51a.~

UOEt01 , I.SIEtlll, OOlJ04' • O.OOID4I. D.OOlDlI • 0.019. 000·41 <

N- Nilrasodinelhyllmine 621:'9 '.IOEtOI, UOBtOl1 0.001l • 0.0001l. 0.000062. 0.056 • 0.01l <

1'1-Nilrosod~hen)t amine 861111 4.90B-0) , 14. 1.3 " 0.64 " SlIO. 130<

N-NilrOSO tli-n-prop)tamine 621647 7.00etOO , 0.0096 • DOI~II' • OU004S. 0.41. D09L~

N-NilrOlO-N-medl"elhylamine 1059S'~
UOetOI , O.OOJI • D.OOlR8 • 0.00014. 0.1l • 0.029 <

N- Nilrosopynolidine 9JOm 2.IOetOO , UJl!tOO , O.Oll • 0.00l9 • 0.0015. 1.4. OJ <

m-Niltolduene 99081 I llUl!-U2"
.. 61 .. )7" 14 " 101m .. 180 •

0- Nilrololume 88m 1.00e-02 "
.. 61 .. 37 .. 14 .. IlJOlIJ " 180,

p- Nitrololuene 99990 I OOI!-Ol"
.. 61 " )7" 14 .. IlJOlIJ " 180,

Nor.urazon 27)141)2 400e-0l, ISOD n ISO .. S4 .. 410r0 .. 3100

NuSl1f 1fsiiiiii 700E-04 , 26" :U .. us .. 720 " 55.

Oc:Ilbromodipbenyi elher 325J6520 lODE-OJ , 110 .. 1111 4.1" 3100 .. 230

Oclahwdro-13'7-1c......llIo-13~7- Jelrazocme 2691410 'OOE-01 , 1100 .. 110 .. 61 .. Siom " 3900 ,

Oclneth)lpyrophosphorlnlide ml69 200E-OJ" n .. 1,] " 1.7 " 2000 .. 160 r

Orytalin
19(4488) 5001!-02 , 1800 " ISO" '8 " 'Ioro .. 3900 r

Oudiall 19666)09 HlUe-OJ, 180 " II .. 6.1 .. .. 190 ,



Illsk - UaStJd COncl!l1llallol1s, III. Smull lUI - .I,m 94) 11

.-. --- . ---- - ---- - - - -- -- - -, ' . ---
V Ambienl Induslrial Residenli..

IIIl l" Hf1>i CPS" Cl'Si 0 Ta~ walcr air HJI so, so,
-ni"giig;"'mii;JJ- ita-dim!

._----- --,iiii.-- "iAn) ni'llIk2 '-;~L.~g_C"lllamillanl CAS h·dhnll c
Olllm)t 2JIlS220 2.~0p.-rn I 910 .. 91 .. 34 .. 26Cll0 .. 2lJOO ,.

(hyBIIC.IfC:11 428740n J '.11: - 0) I 110 .. II .. •.1 .. JIOO .. no
l'adot>ulra:a,1 16718620 I JOF.- 02 I 410 .. 41 .. 18 .. IlOOO .. !~~
Par.;jual

- .._--
19IOfU 4 ~E-O) / 160 .. 16 .. 6.1 .. 4600 " J~"

Paralhion ~6J&l 6 OOF.-OJ ~ 220 .. U .. 81" 6100" 470,

Petd~le 1114112 ~ OOP. -- OZ It 1800 " 180" 61 " 51000 " J900 •------
PendimeIhalin 40481421 4ooe-02 / 1500 " 150" 54 " 41om" 3100 •
Pen13IJromo-6-chloro cyclohnane 81541 2.30B-02 " 2,9 " 0,21 " 014" 120 " 28 c

Pe!!~bromoJiphen)t elher JHJtSI9 1 tAIl! . ill I 7) " 1,) " 2.7 " 1000 " 160.------- ---, ----.-- -
Penlachlorobenzene 6OIl9J5 800e-04 / ..

4,' " 2,' " 1.1" 820 " 6) "
Penbcliloronilrooenztllt 8l6M ]ooE-OJ/ l.6DI!-OI"

_.
OIMI " 0024 " 01111 " II" !.~ ,

Pentachlorophenol 81865 _l!!!~:fg ! l20e-OI/ 0,56 " 0051 " 0026 " ~!_"----~! ~
Pennelhrin 5264SSJI S 00P.-02 / 1800 " 180 .. 6S" Slim" :)0)00 ,

Phenmedipham 1J68t6H 2 SOE-OI , 91110 .. '10 " HO .. 260l1X1 .. 20000 •

Phend 10895Z 600E-OII 220m .. 2200 .. SID n 61(1(110 .. 471.0,----.. -------
m- Phenylenediamine 108451 6 OOE-OJ , 220 " 12" IU .. 6100 " 470 "
o -I'I.cn)fenedbmile 95~.5 600E-OJ1l 220 .. 22 " 8,1 .. 6100 .. 410,

~"llcnJ!enediamne Ill6~1J 1901! -01 It 6'00 " 690" 21>0" 1110000 .. I~OOO ,-----
Phen}4mereuric aeetale 623M • OOB-05 I 2,9 " 0,29 " 0.11 " 82 " 6,] r

2- Phen)l phend 90tl7 U4E-OJ " J~ " J.2 " 1.6" 1500 " J30 c

Pho>rale 2980.!2 21.1L!-IH~ 7,3 " 0,73 " 027 .. 200 " !! ~
Phosmel 1HII6 2.008-02 / 730" 73 .. 27 " 21lOl11 " 1600 ,

Phosphine 1803S12 300B-04 / 8~71!-ll6 " II" OOll .. 041 " ]10 " 2Jr

Phosphorus (while) 7nJUD 200I!-05/ ___01!" OOH .. O,Ol1 " 20 !!___ 1.6 •----p-Ph thai ic acid 100210 100B~00 " )1OOJ " 3700" 1400 " IlllDDJ" 7811n r

l'h,fJalic anhydriJe 8~U9 2 ooE4oo / 30E-01 It 7\(1(1) " 1.100" 2700 " 10lml0 " 160l1l0,
l'iLfllram 19!!~! 71.'E-1I1/ 1610 " 260" 9~ " nliO .. SSOO ~-----
l'irilliphos-mClh)f 2921l1/11 1••'E-02 / 1"'" 11" 14 .. 1(1(10" 7110.

I'ol)im>millaled bipllen)ls 11111:-116 " 89OE+110 It 011015 .. 01"11" o••• llS " Oll" oon c

t!~r~!!!~~~~~~ ~~ent1~ l~!!~} 111"1,, I 7.70EtOO / 1111187 " 11.111111 " 0111141 " 037" OIIllJ.------ -_._-_._- ---- --
I\rod.lf 11/16 12614112 7,IIIIi-OS / 26 " 026 " 009$ " 72" S,S,

l'oIychlorinaleJ IC'l,hcnyls (I'Ch) OOI.!Hlh OlliS" 011114" O.ln"" 06•• 0,14 c

PolY.!!!!~~~!!!!!!!!~~rt>urbcllls ,- --
AccnapfJlfJene SJJ29 UIOI!-02 , 22111" 220" 81 .. 61om " 4700,

Anlhr3cene 120121 ]OOE-OI , 110m" 1100" 410 " 310l1l0 .. 210m

~~Ip)'lcne 'Ji0128 7.JOt! ~ III / UOI!~1Il " 0lllJ92 • 0.001. 0,00013 • 0.39. 0,088 c

Benzolh18 uoranlhene 205992 7.JOE-DI. '-IOE-OI. 0,092 • 0.01. D,OlHl • U. 0,88 c

Benzolkll uoranlhene 2011119 1.J08-02 • '108-02. 092 • 0,1. O,04J. 39. a,8 c

J!~!lanlhrllCenc S6m 7.JOe-01. 6.IOB-01. 0,092 • 0,01. 0,000 • J,t. 0,88.

Cluysene 218019 7.JOB-OJ • uoe-oJ. 9.2. I. 0.4:1 • 390 • H.
Dihenzlah )anduacene H10J 1.)ol!tOO. 6 lOB tOO. olll1Yl • 01101 • ollOIMJ • 0,J9. ou88 c

Auor:.nlhcne lllli"n ".'E-lIl, 1:tOO " I~" 54 .. 41000 " ]100 ,
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Suurccs: '=IIlIS h-UEASJ • =lIfASI ••. •• M'lV t ...lh/lUS r= 141,1) flo/IIUM.).,. c= EPA -EOlD o-Oher EPA cfoa. Bah o( ROC.. c-.:udnt»eni: c(fa:1J n-nonnn/rJOiIcnJ: c((n.. lJ.

, V Ambient Industrial ResKienti;j

Rnlo RIDi crso CrSi 0 Tall waler air H~ 501 sol

Conlaminanl CAS "'mBltRlJ-- mll/k2Jd k.·dhD. kI'dhnl c "IlL "11m3 lOlita me,·l'i ~lf1iL

Auorene 86TIl 4.IlOE-02 , ISOII " ISO" 54 " 41000 " 3100 "

Indenoll,2.:l- cd)pyrene 1911'J5 1.301i - 01. 6 lUI: III. 1I1191 • 001. o Illl·n c 1.9. U88 c

Naphlhjene 91Zm 411UE-lIZ .. ISIlO " ISO" 54 " 411l0" J100 "

-
Pyrene 129000 3.00E-02 , 1100 " liD .. 41 .. 31000 " 2300 •

l'Jodlloraz 61141ll1J~ 9OOE-OJ , HOE-OI, U4S a 0.042 • 0021. 19. 4.3.

P,olur;jin 26)99160 611llE-Oh 210 " U .. U" 6100 " 410 !'

-----
Pronlelon 1610180 150E-02 , 550 " 55 .. 20 " I~" 1200 n

P,omelryn nS1l96 4ooE-Ol , 150 " IS .. 5.4 " 4100 .. 110.

t,on3IDide Z19<.o~8S l~lIE-Oll
2100 .. 210" 1110 .. 11000 .. 5900 •

I'ropachlof 1918161 POE-02 , 410 .. 41 .. 18 .. . 1J000 .. 1000 ,

P,opanl 10')988 5 OlIE-OJ' IBO .. 18 " 68 .. ~IOO .. 190 •

!1!!~!&llc -l!Em _2~~.:~!
no" 1)" 27 " !OMJ " 1600 .,

----
Propa'l}t a1cohd 107197 20llE-03 , 1) .. 1.3 .. 2.7 .. 1000 .. 160 n

Propazine 1J9tOl 2 OlJP.-OZ , 1]0 .. 1) " 21 " ooסס2 " 1600 ,

r!ophBm -!~
2 OlJE-02 , 110 .. 11 .. 21 " 211000 .. 1600,

------ ------ ---_._------- -

Propioona2Dle 60201901 I Jol!-02 , 410 .. 41 .. IS .. 1)000 " 1000 n

P,opylene g1~ol 51~'6 200EtOI h
1311000 .. 711100 .. 210m .. 1ll0OOOO " UlJlnlO "

Propyle~ s!yool. monoelh~ elher Sll2.~~]8 1 Olll!-OJ " 26Oll1 n 2600 .. 950 .. 12OlIJO .. S~O'1l n

Propylene Blycol.lOooometh)l ether 101982 1.ooE-OI" 5.1IE-01' 26Oll1 " 2100" 950 " noooo .. 5SlWil n

Propylene oxide 15569 8.S1E-O) , HOE-OI, 1.29E-OZ , 0.28 c II 49. 0011 a 12. 2.1.·

Pursuit allHl1~ ZSOl!-IlI' 9100 " 910 .. l'O .. 261llrlO .. 21K.0 n

Pydrin SI6.11~81 2~£-OZ , 910" ,. .. J4 .. 26Oll1 " Z••lO "

I"yriLIine 1l0ll61 IOOE-01 , 11 .. 1.1 .. 1.4" 10l1O .. 18,

Q!!ina1pho$ lIS9l0]! 500E-04 , 18 " 1.8 .. 0.6S .. 510 .. n ..
~.'_._-

_.

Quinoline 912~ UOIHOI" 0.0056 • 0.000S2 • 0.000l6. 0.24 • 0051 c

Resmcdnin IlH6l868 ) 'llli-Ill' 1100" 110 .. 41 .. )1000 .. 2300 ,

Ronnd 2998·0 500£-02/1 1800 .. ISO .. 68 .. SIOlIl .. J911O~

iitllrn..ne
-----

11179-1 4 'liE -01, I~" IS" S.4 " 4100 " JIO,

SJwy 111<11711<0 2 ~IlE-O!'
910" 91 .. :U .. 26M) .. 2000 r

Stl(,I1I'~" I\,.J 7111,.111 S 'KIE -111 , 1110 .. 18 .. 6.11 .. 5100 .. )110 •

_..----------- .. --- -_._._---
Stlrnilftn 1111!W! S 'I'E-Ol' 180 " 18 .. 611" 5100 .. J90 ,

Sclcnt'urc a 6101()4 ~ tIlE-OJ /I 1110 .. 18 .. 611 " 5100 .. )90 ,

~~!~!9'~!~ __ .- HOS!!!!! 'OlIE-Ol, )300 " ))0" 120 .. 92000 " 1000 ,

SiYl"' 1I~ C'''I('''unJ. 144fa24 5 OOE-O) , ISO .. III .. 6.11 .. S100" 390 ,

SitnUf1c 121\49 500E-OJ, 1.20E-OIII OS6. o.on. 0.026. U. S.3 c

SndlJm "Ilk 1662:8ZZ8 4 DOE-D), ISO .. 15 .. 5.4 " 4100" )10

s;;Jiim ;j~"~dllh,,-,(."'.m.w
.- -

HSIIIS ) 001!-02, 11OE-01" 015 • 0.02J • 0.012. II. 2.4c

Sndllm 'u"f1'lI«lal~ 6Jl~ 200I!-OS, on" G.on" 0.021 " 20 " ., .
s<x.llIm mClavanad.le 11711161 IIlIP. -OJ" 17 .. 3.1 " 1.4 " 1000 " 78 "

--
Slr'fllium. Ibhlc ""eM •mr -fli , 111.'0 • 2100 .. SID" 6l0m0 • 41'10 "

Sl~t'hnir
4·:_ 1.1'" -1>4, II. 1.1 " 1141" :t10 .. 2] •

~~~
,••...c 4 I,." -"I. J,..r· - I..... 1'1111 .. no .. 21 . IM ..O,-_._-_.. --'. .- -_ ... - -_ .._--
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5<,............ '~IRIS 1I-1I1iAS) .-IIEA51 ... .- WIV tomllUS r- W,fJ tom IIUSf ...EPA -EOlD o-Ok, EPA lien. S.1s 01 RBC: ....,.,.,,_..nJ: ..fl«ts "-oortel«l"",,..nJ: dr«lJ.

V Ambient '.:-:" Industrial Rcaidentill
IU\l,) Rmi crso CPSi 0 Tap waler .ir Fish .. Sol· sol

ContalDioaol CAS -m-riklJd- mdlAl u-dInIlr h·dhnlr £ IIlIIl.. . um3 • mlV'kll! mlV'kll! mlltlZ-
Systh.ne 18671190 2.50e-02 , 910 .. ,... 34 .. 26000 .. 2000 (.

2.:t.7.a-TCDD (diolil) 17~tJOI6 I.SUE'OS" I.Sell: ,liS" 4SUI:-07. 42111!-08 • 2.IOI!-0lI .. 01100019 .. 4 JIlI!-06 c

l'cl."tJlimon UOI4IS. J IklE -Ill' 2600 " 264)" n" 72000 " SSOO n

Temephos
-----

US»68 ZOOe-02" 730" 73" 27 " ZOOOO " 1600 n

Te'bad ~90!.~n lloe-02 , 410 .. 47 " II" 1)000" 1000 n

Terbufos U071799 ZSOE-05 " 0.'1" 0.091 " 00)4 .. 26 " 2,

Terbulryn 186!iOO 1.00e-OJ' n" u. 1.4. 1000 " 71 n

1.2.4.S - Telr'3chlorobenzene 9590 JIJOI!-04 , ..
'.1 " II" 041 " liD" 2] "

1.I.U-Telrachloroeth.ne 6JD~ ] 1J01!-02' 2.601l-02 I 2S9E-D2' .. 0.41. 0.24. O.U. 110 .. 2S,

U:U:Telradlloroelhane 6J02DIS 2.008-01. 2.OJe-01' •• O.OSl. O.OJl • 0.016. 14. J.l <

TclracNo,"elh)fene (PCE) 127184 IIMIIl-lIl, S20e-Ol. ZOJE-OI ••• 1.1 .. J.I .. 0061 .. S5. 12 ,

~~~,6 - TelrJchlorOilhellol S89ll! _J~! 11110" 110" 41 " JllXD " nOOn

p...... - TelracHorololuene S2162SI 2.001!+01" .. O.OOOSJ • o.oOlln .. 0.00016. 0.14. 0.032 ~

Telnrehl orovinphos 96111 S J IMIIl-lll , 2.4Oe-02 " 21" 0.26 .. O.U" 120 " 27 <

1·elraelbltdilhiopyrupllOsl·halc J619245 500£-04 , 18 .. 1.8" 068 " SIO" llIn

Thallic oxide Inozs 7.00£-0511 2.6 " 026. 0."'5 " nIl S.5 n

1l1a1lium
1hallium acclale 56J688 9 UUIl-us, J.) " D.]} " Oil" 91 " 7.

Thallium c.rbonate
--6Slm, .001l-OS, 2.9 .. 029" 0.11" 82" 6.J ~

thallium chloride 7791120 81J01!-OS, Z.9 " OZ9 " 011" 82" 6.],

'Iballium nilrlle IOIOl4S1 'OOIl-OS' ]J" Oll" 0.11" 92 " 1"
thallium selenite

--
120»520 900£-OS. H" O.ll .. O.IZ" 92" 7~

1l1a1lium sulfate 7446186 IfIlJI!-OS' 2.9 .. 0.Z9 .. 0.11 .. 12 .. 6J '0
Ibid'encarb 28249176 1.1J01l-01, J70 " ]1" 14 " IIkXXl " 180
Z-(Thioc:yanomcth)tlhio)-bcnzothiazole 21564170 ]OOe-02 " 1100" 110" 41" ]10lIl" 2JOO,

Thic.fanol J9196114 JIJOIl-04 " II" 1.1 .. 0.41" lIO" 2] n

l1Ii(J>h.nalc -mclh>1 Zl~O~1 I 001!-02' 2900 .. Z90 .. 110 .. 81000 " 6l00~

Thiram Until ~OOE-OJ I 1110 " II .. 6.1. ~IOO • J90,

lin and cnmpoum)s 6f1lIE-f1I" Zl000 .. 2200 " liD" 6lfllm" 41000,

Toluene IIlII 8IIJ ZfIlIE-OI, I.HE-OI. .. 7~)" 420 .. Z10 .. ZOfllUI" 16010 ,

Toluene- 2.4-diamine '~8fI1 J.lOE+()(J It 0021. 0002 • 000099. 089. 02 <

Toluenc-Z.'-diamine 'HIlS 61JOE-OI" UOOO " 2200. 810 " 610000 • 41010 n

Toluene-2.6-diamine 12J405 2Ill1e-01" 7JOO " 7lO " Z10 " ZOOOOO • 16000 t

p-Tduidilc 106490 UOB-Ollt US. 0.0]]. 0.017 " 15. '.4 <

Toxaphene 1000IJSl 1.108+00. 1.12E+00 , 0.061 • 0.0056. 0.00l!!J • 2.6. 0.511 <

Tralomethrin 66841256 7.50I!-OJ' 270 .. 27" 10 " 77110 " 590 t

Triall.te 2101175 UOE-OZ' 411.. 47" II" nom" 1000 ~

TrisuUuron 1Z09750S 1001!-02 , ]10 .. 11" 14 .. lInD" '780~

1.Z,4-'fribromobenzcne 6IsStJ SOOE-O] , .. 10" 11. '.1 " 5100" J90 ,

Tmul)ltin odele (lBTO) 56]~ Jooe-os , 1.1 .. o.n" 0.041 " ]1 " 2.] t

2.4.6-Trichloroaniine h~rQl;Horidc ]]66]502 U08-02 " 2.J" on. 0.11 • 99. 22.

2.4,6-Triehloro.nline 6J49JS ].408-02 III z. 0.11 " O.Of) " 84. 19 ..
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. '.
v·:: Ambient .,. ,.,.. $' IndUl~" Resitentill

ItfDlI RIDI CPSo CPSi 0 'ran waler air Fish 'sol"; 501'

.;.:C.;.:;m:..:l;la:=.I",D:=ill;..;a:=lI~t .t __<':~·A~S. ··mgJ1tgl<i-- -mRnilld --'-k·.;;.~d:=hn;';;;lI-r-I-~k~.'·d~1m1 c --;;i/i.~ -;ihn~ n1lrAlIl mda --;;a;iL

1.2.4-Trichlorobenzcne 1201121 l.ooE-02 1 2.nE-Ol" •• II n '.4 n 14 n Il1010 n "180.

1,1.t-Ttichloroethane 71~~ 9OOE-02 .. 216E-0'" •• nOOn ullO" 1Z0n 92000n 7000.

\'U-Tricl.oroethlne 790ll'l 4111£-0) 1 nOB-tnl HUE-Ol," 019" 0.11.. OO~~.. foO.. II.

t~n:··::dt~'I~or':"oe:=Ih7-)t7"en~e~(T~C:E~)---------t---:7::9~Ot6 6.00E-Ole I.IOB-OZ.. 6.IlOE-Ol.·· U. I. 0.29. 260.. 51 <

TridtloroDuoromethane 7~694 1 OOE-OI 1 2.00E-01" •• UOO" 1l0" 410.. ltlUlO" 2l11OO,

!.4's-Trichlorophcnol 9~954 I OOE-OI 1
3700" J1D" 140" 10lUI0" 71OO!

2:"::.4':::;/J"---::T~r~ic'='h1~o~ro;;Jp'-:h;;';;e';;n.:c.:oI~------
---t--8";'1I-;';062I-~~~~------I-.10-B---01-'--I-.lI9-E=---tn-,-I--"

'-":'6"";.I"";.'------'0:';'.57~.---0.;....29-",,-~"-:-26O'7".----:-
SIl.

2.4,S-lrichlorophenoxyaceticacid 917l\~ IOUl!-02. 110" )1" 14.. IlUIO" 7110,

~2""-'1::(2:..:.~4.~S~-~T::r;:-=.;;h1:.;;o;.:.to:;JpL.:h::.;c:n=o;;,ZY.....}<.I;p.:..rop~io;;,n~i;;;.c~a....;ci;;;d'-- __ I._~9..;;17.~211__'.;...00:..:..::E....;-..:.0::..1~/. + __..:::z90.:..;;...''"--__...;:z;;;9...;'';...___....;;�;.1~..__....;.:c:2....;00:;...;;:.."__~6=]0.

1.1.2-Trichloropropane 598116 5.00H-Ol, •• ]0" .1" 6.1" !11m" ]90 Ii

1.23-Trkhloropropane 961M 6.00e-OJ' •• ]7" 21 II 1.1 " 6100 It 410"

!>.;.2,~.3~_-_·.;r.:::c;:,r,.:8::s~c:;:a::;rc::i.:.:;no:::Jg=a:e:::.II:._ +-..:.::96!!:!, --=1:;..:.1:;:0=£...:.+.::;00:;.=... 0_0.~--.::;0.::OO:::19~.:.--..:0:;:0ll'2l=:..:..:.--..:0::.:.OO=I:z~.:.---_I:;..I:-::...----==lJ=24 !

1.2.3-Trichloropropene 96t9S sooe-o) h o. ]0" I'.. 6.1" 5100" ]90.

1.1.2-Trichloro-1,2.2-ltiluorocthanc 76111 lOOI!+Oll I.S71!+OO/l '0 591100" llllOOn 41010 .. loooom .. looUOOO,

l'riJipballc J!~~ _-,-)_~I)(_,~e_-,,-OJ:-/_____________
___ 110.. II " 4.1 n 3100 n 2JO.

Tlietb" amine 12 t441 2oo£-Oll 7J .. 1.J"

l"Jilluraiin 1~12091 UOI!-Ol. 1.101!-01l 11.. 081.. 041 c )70 Q 8) •

1·~..~ti:.:"':..:e..;;lI~nlL;:plh7osp~lh;;;;a.;.;le~ -i_--.::S:..:I=2~1. ..:;J~.1O.;;;1!;:.-_02::="~ t_--I:;.I~.--_o;;;.~n;..;.;...---0;;:..DI=5...;. ...;.l1.o....;.. ~n •

ljj:l:t:::::=:=H' I~~ ::=~: .: : ~1 ~i:i:J:I; :1 ~t.. :::: : • ::: ~ ~~ ~

1~1.~J=j_-...;T:..::r.;in.:;it::.rob=e:;n::ze:::n:::.e:.-_.,- I_~9~91;.;.;54, __S;.:.00=B....;-..:0.:.S:...I t =--I..:.8...;.,,__~O'..:..II~,,__.:.0.;;,06:.;;11...;";.-.__-'$..;;.1..;;"'--__1=.9,

Trinilrophen)tmclbylnitramine 4794511 1001!-02 " )10 " ]7" 14 " ooסס1 " 180 n

1.4.6-Trinitrotaucne 111961 5001!-04. J.OOE-OZI 2.2.. 021. Oil.. 95. 21e

!!!aniulIl (sduble salts I 7UMH 1 ooe -OJ ! I__..;I ~10'_'''''__ I,;I~"'____..;;4.~I.;;,,__...;1..1.;;.!lO~~n__-=-ll:..:.0cr

Vanadin" 1UlIIU 7OOE-OJ" 260 " 26" '.5 " noo" sso r

V:m3diJm 1":n.,lli.Jc 11 1-lIi2 I 9 III" -011 no n )]" 12" 9200 " 700.

VlIf13t1i.lln sulfale 16'J(J14?1 _~_II_IE:~::.h
.I---..:.7~JO~,,---..:.7.;.J...;.,,---..:2~1..:;,,~_..:2;;.001::.:11~ ..:.___ __=.1::..;600:.;;

VC!m~m 1929171 I mE-OJ 1
11" .J.' " 1.4 " 10111 " 78 ,

Vindollllin ~1l41IH8 2 ~IE-/l? I
910" 91" J4" 26010" 21100 r

~!~~ 8Cl'131C IIIllll"l4 1111E ttl(J" ~.1IE-n2 I 1__.;;)....;11)(;;.;.0;;...;;";...___=--2:I~O;..;,,~_ __=1;..;41;..;1()....;""----..:I;..;I.:...;.;..;..:...;IlI;...;;...__..:.711;;.;.1Jl=1lI.

Vinyt brmlidc ~¥l6l12 1.~'E-04' •• ~.2 " J.I"

Vinyl chloride HOl4 1.90E+OO" llllE-OI"'O 0 01' • 0021.. 0.0011 c U.. 014 •

Wadaril. 1__ 11112 _l~~:...,
-...:I:~I_,n:___...;I:;...I~",,___O.;;.._"41.~"__~J~tO~,, _=:ZJ,

;;:xik~c IDllH :ZOOl!tOO" 2001!-01. •• 1400" no" 2700" ItlOO)(J()" 160100 r

0- X)4cne 9~476 :zool!. 00 " 2.00E-01 • •• 1400 " 7]0" 2100 " ItlOO)(J() " 160010 n

Ip- X"'ene Ill6U1 1.51E-02. '0 520" JIO"
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APPENDIX 0

NEW JERSEY PROPOSED SOIL CLEANUP STANDARDS

"lIPUBS\PROJECT'SIS06OO11i\S1C.APA
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noPOw.s
"Sail" maMI &be u"C""'Qlid·wt IIIiIlcni uG orpIIic III&Uet 011

the suriaaI d. chc canta dill au beca subjecrai to uG. iD1hIc nc:cci
b)' JCOkIpC IDl1 otbcr emil William fIcran.

'"StcaGy JCII&n maas UIe idaictemeat of UJDIfIIDIic amWDiD.ull
amccmra~ ill poaad... de 'DlJ""1'IIId br I first cmier decar
me emve (\bI1 is. ciccRaIc ill CODU'milll· COClD&lI:ImIDaa lMI' lillie"
the k7wer limil of wIUda is IUblDnrj,lly 1iJIar.
-S~ rDif'" !Dam die "'iaan Uwa tiO fiCi bdiiW paM

lQid camel.... ~wa.uci 10 tbe,.!'P..!!..the"'I!'!!!.IIf-~~
~cab& . . • ~ . •.
\. "'SlIrfaW...... lDCaDI dIa lOP CWO .. ai IllIl bURr....
~ izu\Aacricat*e 1lICDI "1bIt.. from-aD' 'caliDccriDl

pmpecave.OO demoDmmc1~ nUabIc~ CIA
adainc I dCUUf' SlIDdIId. IX' dill it iI~ imprxric:aD1Il to
adIine I deu~ staDIWd (for IIlIIIIpie. the CCIlQmjnl_ is UDder
a~"..-_.__.-

'ToW -cra'cum~m_mo. aweriaIa which CIA
be~ from sampic IIIIIrica witII freaa 113 baYiq chcmx:al
c:lwae:w'lZlDllD wilich aJIaw puap of the aDXI lbraap a silic:a
id caNmD ..th c1cteeIlaa 112370 CIII,j ~ 150 WlM aumber usiDI
eilber a ftlld w..e Icaldl CD' ICIDIIiDC wm:leDiUa iDInreQ deteeror.
PetroltNm lIyGrDC:art1oDs lIlIY &110 be ciwIaerizcci by ps dIrDmoto
~ finltf1l"!l1 aD&lyaL -_
~ocaI orJIIIic caaQmmlltlr" meaas thase aaaiyIa dClermiacd
~ me suJllJll&DDa. of all aaaiyIes ad frmD Ibcir respecIift caa·
celUrUIOGIo II dclermmcd from all penizwll orpIIiC IIIaIylica1
rne!"Odoklll-~ .•... _ ..•

!'Total w'IIiIe orpJIiI: gmgprirp...... IIICUII uajyIa whale VIpai'

Pralln • >l~-Il amDU lemperamrc .(2D dccraa, C) aaG
pralln loal laD_ &lid lIlIY lie IUIIl*d by snac&lid dy!wDjc heated
aDd &mIIicDl ~mre !lqGspMI &IIIiyIiI. cIirecI iIajec:rioD. &lid
thamal~ of tile umpIc or IIIIqliiq mcdiI.~ b)'
cit.bcr J*ktd or ClpUIarr coliuIms ad aaaiyzcd by spllCific dcteetan
(SIIdl U HalL I'ID. FID. TCD. or Fl'O) or a~ deteeror (suc:b

u • awl ~tr)'). -
eUIIit ril&ta=r'" mcaaa &lie fac:larwilidi iaats me CI:IDCIC1ltratioa

of .a Cl:lllWIIIIIIIl ita air 10 aha 1dc!!ri""11 life=. C&IIIZI' risk •
follGwl: - _ .••• "'-'-'._-- .
• air ~1nDaa (UJ,IIII3l x (UDil risk {a=r (UIfmI))" 

Iddirim.1 lifetime C&IIIZI' risk.---
A unit ruk faaar is cok'DI"ed for • CIOIlIIJIIiDuI tor wtlich a risk
usesuDellt IS bascci 011 c:azaoop~ cffCClS fnlm UlhaIatiOll.

·Waler ,aIIlcn meaDS tile SCUOIIaJty hip leftl iD die samrated
zmJC II ..1IJda mc hyaralliil: pressure: is cqual 10 aUllospllenc

p~ ...•.. ---- ---.-...... -
'"We.t oi C\'ideDCe for blDlWl~ meaDS Ihc daaIi-

fic:abOD crt a CODc.amizwlt. fer me~ a( ris1: anrmnmr. a.a:ord.
. co tile aliena dcscnbed in die UA "OuicfeliDeI for Risk
':!. 11K" (51 Fed. ReI- JJ~ 1986). iAlO 0IlC a( the.~~!1~1
ClJ&IVf1CE

Grau1' .~ Hu.mu ~-Iufficieal mdeDCli flolD humaa
cpiQclllJOiop:U slUdiec .

GnMl il: Proba.ble bWCWl C2Z'CiDD!CIl

GrouCl 131: limitcd CYICIcDcz from bu_
. cpidelllJOiop:U scudicc

Grou l~ suff"1CiaI1 CYlCiC1lCll from IJIimaI studies and inadc·
I' qualc or DO claca from lIumaa CPldCllllCllogia! studies:

Groue .;; possible tJUlII&II ardn0Kea-limitcd evidcDClI:\ of
c:ar=oScm=y from IIlIIDII slUdies III tile alJscDClI:\ of
hUIDID lUll:

Group D: Not d rpjfi'b11 • to IaUIIlIII c:arc:ixJpo+ itt-1aIde
quare D1IJIIIIIl _1IIiIIIal cftdaa far carrinopNdlY
IX' DO ctara availIIlIe; _

Group E: EYidcDca ai~ aiUlp fm h....-No
I¥idaa far c:arrift"'"ir"itJ iIlll Ie.- lWD adeqaaIa
,11_ epidemi...,. aDd 1IIimal1ftldi&.

'"WcD hcaa prClllliCCioD _It~ aha __ IDli .-naca
area IlUIIJUDdizII a pabIiG water IlJppiJ wdl IX' wWIdd.~
0110I or more weiis. throap wiIic:Il eM"_rnn.. l.....oly Iikdr
to caavc ctIftId &lid rac:D suca weB or weiI&IId.

'"WeU IcsaicrioD area" DlCUI die IUdI&la IIId prJnrfw ana die
DcpanmCDl de1jDelCCI witbiDwbidI tbc Dc:pllaDCdl__pnliIibiIa
or remicts the CODIUuaiaA &lid lIIII of weilL

7:261).1.8 IJbeni CUDI1IDCl:ioa
lbeIc ndcI. bciDI DClCIIIIU'Y to pramoce the paiItic haldI. safel"f

aDd wellarc. &lid cbc prorec:aaa of the aJYiftlameaIo 1haIl.Jibcnl11
coamued ill order to aIIatr die CommiJlinMr aDd die Dcpanmcal
to effccmare cbe purposes of the ....

7:261).1.9 Sevenbili"
If lIlY scaXlD. I\IbsecDm:1 pravisiaa. c:iIDIe or 1lQIIiaa of this
~ is ldiudced izmlid or UDCDIIIDtuDoaal by • caan of CIOCIIJlO
t411l~ cbc remaiDd.cr of the clIapu:r shall oat be a4ccccc1.

StJBCHAPJ'ER~ BUILDING IN'IElUOR. a.EANUP
SfANDAR.DS

7:261).~1 Scape
TIIJI subdIapcer preseBll the c:IeamIp SWIIiardI far InaiIdiDI iDe

ceriorL •

7:151).%,% 'dcDtificarioaai IluiIdlq ia&eriarclcaaup""'"
(a) BuiIdiD& iDtcrior cIcuwp IRDdarda am • faUaws:
1. lbe cIeIIIup IIIIDdud tor a CXIIll'mjum~ dIIa lead. aD

buiJdiq incaiar IJUfaca lilt to liz feet a.btM cha fIaCII' (·crnPbl •
uaa_ is presatted ill Tabla 2·1 bekRr:

%. 1bc dcaIuqt IlIDdud for a CXIIll'mjn- other tIIIa lead. aD
baildiDC incaiar suriaca area mans thu iii feel aheM cha IGor
(in lrt'eS1Jb \e area) is praated in Tabla 2·1;

3. For a coagmillam, oUter lJ1&II ICid ... merauy. withoul a
appiic:a.ble cicIIlup Il&IIIiaIa ill Table 1·1. the Dqanmem may
deft.. a cI.euuqt IWIdard pumwct CIO 7:25D-6:

4. lbc cIcaDlqI s&&IIdani for Ica4 OD~ -us. wiDdatt aillI.
aDd all other IJUfICIlI is peauwO in Tahla 2·% bekRt;

S. lbc dC&Dll1' seudan1 for maauy III buiIdiDa iAwior air is
pracDted iD Table 2·] below: ami

6. lbe DepanmCDl may require the usc of illlcimtioaal aIDtnlls

plll'SU&lll to NJ.A.C. 7:260-1 wIleD Ilccasuy 10 protea hllllWl
hcalcb &lid the cnvUollmal&.

(b) AlJ'f pcnoa may iDicWe thc pnlCCll. puI'S1I&II& CD NJ.A.C.
7:2.6D.7, for III a1W1W& buildiD& iDwiDr dcaa1rp SWIdard. or for
I dcfcrnl at a buildiDl iDrenor dcaDu1' SWIdard.

7:260.2.3 Com1'liaDce
(a) Thc PCCSllD fCS1'ODSlOle for amdUCSiDC the remedialioD shall

lXlDdUCl sampiiDC to clcccrmmc compliuoc WIth d1is IIIildaap1er ill
the arca of COIIClI:\ID dewmmed ill aa:DnIIIICIC with caeratIY Ie·
CClJlCd practices or u approved by thc Depanmca&. Wq,c ~Ia.
dJip samples &lid air SIDI1'11IS collSiltCDI WIth ICllcnJIJ aOl:CllCCd
SIDIl'iiDC proczdurcs. sudl u those dccailcO ill the mea RCCDl
n:visioD of mc DCJ*UDCD1'S "Ficld SampiiDC Proczdwa: Mum"
!baWd be used. u appiicablL

, ........... U"'WI ".n
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PJlOPOSALS ENYmONMDlTAL ROIIC'IION

i. Be IIIClII= IUiqczIt Wla adcaDup IWI&Wd praealed eis&Whcn
ill Ibis ca.- for me IIIIIC gmqminam; _

ii. 1DdDde..., i1Isri.......... CItIIIII'OiL punaa1 to NJ.A.C. 7:260-1,

lIOClCIIU1 10 acIequaI.e1y prarecl seasiIM ecaJoP::U RCC1*JrL

(1)>) /Urf penDIl mar iIlmar& tile procza. pumwII to NJ.A.C.

7:26D-1, lor uuicenwc~ deaDup sWldani or far a

defani at m ccoIoI)'obaal dwnap staIIAua.

stJBCHAJ'TElt 6. DERIVATION OF ADOmONAL
NUMElUC a.EAN1JP STANDARDS

7:26006.1 Sc:opa
Ca) 'IbillUbcIrapter "'i1"j""n the OqwauClIl'S pnxedures to

dcYdop.DlDIICnC~ IIIIIdards for COII'lmilllDg:

L W1Ucb IrC me dririq fonD for me ft'IDf'diltioD of I am

rtminarat site aDd
2. Not otbenrise iDduded ill this~.

(1)>) For SOllIe CO!I"mmlDg widl UIIiqIIc~ CCIISidet

&Doa wM::Ia RqIIiN that tJlc USlIII:Ipr:ioas ud IppmacIIa for c1crm

tioD of hWllall hcaltb-basca cmen. differ from the. provided ill

thiss~.me DcpartmCllllIUIY dcmop a.Itenwe approadln

lar develoDmalt of h1mllD bealIb-bucd criteria as ucccswy 10

pmecl bum. bea.l1h.

7:260-6.: OcrivatioD PftlCCII
'Ibe Dumcnc dC&llllP stllllilN for a CCluWZIiDml sbail be the

bcaiIJl-bueG c:riWiaIl c1aMd punuaIII 10 NJ.A.C. 7:260-6.3

dWap U: IUIiaI tile (aams praczllcG ill N.J.A.C. 7:260-6.10

~ izl a .... ewc:eaauilIII. ill wbicll c:uc tJlc uwaenc~
SIaDdud is clc'lClopcO pIIIIIIUllO tile facran ill NJ.A.C. 7:260-6.10.

1:260-63' ~fof~~~deveiopmad
l (a) 1be IqlpftI8dI far dciiil_ althe bcalth-buccl criteria for

uc:a anIgmmlDr shall be dacnDlllcd br.
1. lIS~ of cwidcDcIc tar blUlWl cardDopaicily;

2. 1&1 chemx:a.I-spcc:ific lCIicftJ flClGr (CU'CIlJOPII paccuc:y tac:ror.
WIil risk ta=lr. rdemacc dose. or refcmxz CODCCDnliml);

~no apmure ....lXa pi willi -ttiii)i'I~~ui
4: The cquaQoas~ ill t.biI~. ,

(1)>) ThewctPt of nicicIICIc for blUlWl c:an:iIIoIC~as cIescnbed.

ill ebe EPA MGWdelirles for Risk A!S"!IIICnr" (51 Fed. ReI- J3992,

1985) sbail be applicO as CoJIawI:
1. For I CClIItlllWWlr daDi6cd ill G~ A or Group B. the

tnlllWl bealtll-buccl cucnaa IS c:a.k:uLued from Ibe potency flCUll'

or WIll nst W:2Dr based aD III acld.it:iollli liCetillle eaDCIU nsk ot

1 x lQ4;
2. For a CClDWI1iJwlI dusiDcd ill Group C. the heaieb·bucd

aitenan s.tIa.II be denveei as foUc:IW'S:
i. U a c!IrmIx: refereu= dose IS available tram the soura:s listed

ill NJ.A.C. 7:160-6.5. thc bea.lth-ba.scct crilenou IS derived bued

on ebe DOD~~eDlC effCdS aud is calcWated by inCOrparlWl'

au adGit:io1lli lIIIcetWIllY facror of 10: this is ac;;hicvcci by dividiDl

\he du'g1llC reference dose or rctereuce CDDCCDllIuoa by 10: or

ii. If no reference dasc IS avula.ble frcm the soun:s Qted ill

NJ.A.C. 7:16O-6.5(a). the bea.leb·blSel1 c:menon is derived from the

caraDoprIIC effCdS IlId is caic:uIa= fn= &be po,cuc,' fae:tar or UDiI

risk ra=r bued 011 aD IddUiouai liCelime eaDCIU risk of

I x 10''';
3. For a CClIIWDinlllt classified ill Grau~ 0 or Group E. the

bUDWl l1ea.1&b-bucd cntenon Iila.Il be c:alculawi from lbe chrtJlllc

referenoc dose or cllroaic: referelllZ CODCCDtnDOll: aud
4. Wben tile wcipl of evidence for bumlll ca=olJCDlcirv. poten

r::r fa.c:zar. or reference dose d.if[cn for ant aud illhataQOlI routes

af aposuc: . '
i. ne ant wormaDaD IS uscG Cor devclapllll CODWllIIWlI-

specmc hWlllll hcatth·baseci etitenaD-for inlenor bwlc1iJJ3 surlaca.

cii.reCI CODma WIth suriaa: sotL IIId groumi water: aud .
ii. lbe iDiWaDOn iDfolllWlClll is used for dcwlOlIlD1 I CODwm

lWd~ bWlllll oca&lb based c:rir.enclII tor inIlaIauon of a COD

WIIIIIU' tnIID suriaa: SOli or III ill bwlcIiq:L

C. .. - -. ~ .
...!~-==shaU use the foUawiDl assumpciorls 10 de

veloo lbe bWlllll heaith-tJaseci artCnatJ.

1. Body.. (BWA) 01 u IdlIIllUle • 70 tiIopamI <tI);
2. 1IodJ ftiP& at • dIiId far risk 'TIl .... _ pocaq

bctor (BWCJ • 16 q;
3. 80dJ -.as01. c:bid Car - ..... I b..a _ refcracc

dIM (BWe.,) • IU q;
4. I...cqIA fill • lif8dIDe (U.) • '7O,an:
5. NliIIIOu fill ,...... a& ... rid Drial pt'OpeI'I1 (NRl') •

25 yean;
6. NWDba of ,an spall It a tcsidcDIial pt'llpCftJ (IP) • 30

yean:
7. NOiH ."Driellime--(Nll'I'P). Is the fncsiaa 01_ada

year spall. a iIlIIHClid Dsill prapc:tlY (NRP): (5f1 daylt )C (49151...... · G.6"T.1;
L a.... a- lKIIIr (RTf). w!lida is the faI::IimI or eada

year speal •• mjr!ensill PfOl*IY (RP) • l.D;

9. Soil m.-.. rue far • driid (SIC) - 2lXJ lIIilIipaIs (1DI)f

day, &SIlIII*l to 0ClCIII' betftaa cu ytlIIlI .. sis ,... or ap;

10. Soil~ rue foe aD ICIaIt (SIAl • 1011 IDIfdar.
11. DritUilc ...~ lila (Owe) - zIitcnId-r.
12. Source caaltlbtl!Dl faaIor (SCF) for driDkirt& ... is mcO

for i1eakb..... criIeria ... oa~ dccII and is

\he Iractioa fill die lOI8l dIiJ)' dalle at CDIUll.lIIiIWU wtlidt CDIIIeI from

driDtiDI wua: U
13. MUll dierIrr inllt& (Mel). is the~ 10 • CDllwniu.ud

via diet wiIi:* is tUa into KallIlll ia the~ of surW:c

soil sWIdMII IDd illtaiar InUIdiDa surUal sWIIdatda for lICID'

c:an:IIIOI'CID -- ir4uriiiidi&a is I¥IiIabIe freD .. followiq

saan:a::
i. Food &lid Drq AdmiDiaruloIl ToAl Diet Stadia: aDd
i. AprIer for TalIit: Sghpa.... IDd D__ RqiIay (AlSDR)

TOIi:ity PftdIc
14. fna:illl at ... buiIdiq IlIlface CODllmlOlr! • wbit:h re

sWlS in~ 10 aD iDdiwitIu! • 0.5;
lS. Aczz::nHe of a ftlllIII (AS). up 10 sis feet abave

lIIe tloar. - U ar: ...
16. la of a - (IS). hiPcr tIwI liE feet

abtM Ooar. • (1.11 ..-
7:26D45 DIla__ baIdllalic:ilyr--

(I) III cktclopaD& annamiIlaI:II i1caida-oa-d crireriL the
0epanmeJIl JDa.I1 _ iafDnIwIDD Itom Ihe ICIlIlCCI iiIIai bclaw lD

order of' pneril:y'. tar UIIiI:itr 1IlfarmmtJD iDctudial. wiIbotu timita

tioa. the 'M!Ipl of evidaa far bUllllD c:udtIapIuI::ir. refcraec

dOICI (RiD}, refernca CXXICICIlll'IDO (RfC). pcIWIC1 tacran (PP).

IlICI gail ti:sl: Dcran (URPl:
1. 1Jlfa......... wllidl fonas the basil for cIriDkiq...SWlCianis

adopted by' me 0cpu1mcru putIIIIIlI to the~Safe DdIatiItI Water

fA#.. -N.J.5.A,.58:12A-1 et Ieq., at tfJ.A.C:7:10;· ..._·:

2. 'I'bc t:1DDd S&ltes EsMnlIImnw ProteaiaD Arcac1's (EPA)

lnt.e1fa1Cd Risk 1DlonurioD SysIelII (IRIS) datablse: uG

3. Thc EPA's Hcaleb Mcen hun.eDI SUIllIIW)' Tables

(HEASn (ScptcmbcI' 1990).
(b) For I CDlIWlIirwd wbidl isllOlacIdrcncG ill Ibc sourc:a cited

ill (a) abtM. tbC Dcpanman shall dcMriop iOIicRf facran bascO

00 a lftin crf penmeet daIL

\:261).6.6 BmDu ....ltV~' Ii~b';ictilll~
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LI1iI sa:riaa III d~ caDWIIIIIalIl-SpccJ61: hllllWl heaith-bucG'

crit.eria far baildiDI intenar surWa IlId for air ia buildiq iIltman.

(b) A lllDDlll beaJdl-bueQ c:riterioa for a CODWIIiaau Oil a build·

U11 int.eriar SlIIfIoc UW1 be denloped u fallowl:
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PA~T B

COMPREHENSIVE ENVIRONMENTAL LEAD INSPECTIONS, ENVIRONMENTAL LEAD

STANDARDS; METHODS OF MEASUREMENT, AND REPORTING REQUIREMENTS'

B.1 COMPREHENSIVE ENVIRONMENTAL LEAD INSPECTIONS

B. t .1 9,meral Requirement. (a) A Comprehensive Environmental Lead Inspection shall be required for

determining lead-safe or lead-free status. Comprehensive Environmental Lead Inspections shall be

conducted only by an Environmental Lead Inspector or Environmental Lead Inspector Technician certified

pursuant to Subpart 0.3 of these regulations.

(1) Meaning of Lead-Free. A condition or state requiring no lead hazard reduction because either

there is no lead present or there is lead present in amounts less than the' standards established in

Subpart B.2 of these regulations. The identification of a surface. object. material. substance or

medium (e.g. water. soil. dust) as being lead-free (i.e. as having an acceptable lead level) indic~tes

that. at the time of inspection/evaluation, it does not contain sufficient available lead to contribute

in a meaningful or significant way to lead poisoning for a child who might potentially be exposed

to it. A lead-free condition would be expected to persist (i.e. remain lead-free) indefinitelv unless

additional lead is added to the surface, object, material. substance, or medium. A dwelling, dwelling

unit, or premises shall only be fully lead-free if all of the surfaces, objects. materials, substances,

and media within or an it are lead-free.

(2) Meaning of lead-Safe. A condition or state posing no significant environmental lead exposure

hazard to occupants or other persons, despite the presence of materials, surfaces or substances

with lead concentrations above acceptable lead levels, as a result of actions and/or conditions

established in Subpart B.2 of these regulations. The identification of a surface, object. material.

substance. or medium (e.g. water. soil, dust) as being lead-safe indicates that. at the time of

inspection/evaluation. it is in a condition that prevents inherently-contained lead from being

accessible to a child in sufficient amounts to contribute in a meaningful or significant way to lead

poisoning for a child exposed to it. A lead-safe condition persists (Le. remains lead-safe) onlv for

as long as the conditions or factors providing protection from the inherently-contained lead remain

intact and effective. A dwelling. dwelling unit. or premises shall only be fully lead-safe if a\l of the

surfaces. objects. materials. substances, and media within or on it are lead-safe.

(b) Notwithstanding the provisions of Paragraph B.1.1 (a) of these regulations. the notification and

reporting requirements specified by Subpart B.5 of these regulations. as well as any recommendations to

owners or occupants regarding lead hazard reduction. shall only be performed by an Environmental lead

Inspector certified pursuant to Subpart D.3 of these regulations.

(c) Applicability and Scope. Comprehensive Environmental Lead Inspections shall be performed to

identify:
.

(1) Significant environmental lead hazards. as defined in these regulations. which are required to

undergo lead hazard reduction activities in accordance with Part C of these regulations; and

(2) Potential lead exposure hazards which are reQuired to be addr~ssed by an Environmental Lead

Management Plan. as specified in Section B.1 7 of these regulations.

(dl A Comprehensive Environmental.Lead Inspection shall be conducted for a dwelling. dwelling unit.

or premises as follows:

(1) The Department shall conduct Comprehensive Environmental Lead Inspections of the homes of

significantly lead poisoned children as part of treatment and follow-up;

(2) The Department shall conduct Comprehensive Environmental Lead Inspections of all licens~d

child care facilities in the State. including licensed preschools, day-cares. nurse~y sch~ols, public

and private elementary schools. playgrounds, and shelters and faster homes serving children under

seventy-two (72) months of age;

8-7
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(b) Prevent infants from contacting floors and carpets by placing them on blankets. sheets

or other washable coverings; and

(~ Control excessive ingestion of dust by children under seventy-two (72) months of age.

(ii) Five hundred (500) ppm to one thousand ('000) ppm if the Environmental Lead Management

Plan includes requirements to:

(~

(d)

Control dust generation and abrasion of lead-containing paint: and

Prevent infants from contacting floors and carpets by placing them on blankets sheett

or other washable coverings; and •

Control excessive ingestion of dust by children under seventy-two (72l months of ege;

and

Prevent dust accumulation.

(3l Unacceptpble Levels. Lead levels that are in excess of one thousand (1000l ppm in interior dus'

shall be considered significant lead hazards (unacceptable) and shall require lead hazard reductior

in accordance with Part C of these regulations.

(c) Wipe Samples. The standards for wipe samples shall be defined as follows:

(1) The permissible standard for lead in interior dust (standard for lead-safe) shall be less than tWI

hundred micrograms per square foot (200 ug/fe) on floors, andlor less than five hundred (500

ug/ftz on window sills. and/or less than eight hundred (800) ug/fe in window wells. if thE

Environmental Lead Management Plan includes requirements to:

(i) Control dust generation and abrasion of lead-containing paint; and

(ii) Control excessive ingestion of dust by children under seventy-two (72l months of age; anr

(iii) Prevent dust accumulation: and

(iv) Cover floors of the area(s) where children spend most of their time playing with throw rugs

washable spreads or other coverings which can be thoroughly cleaned.

(2) Unacceptable Levels. Lead levels in interior dust that are in excess of two hundred (200) ug/ft

on floors. and/or in excess of five hundred (500) ug/fe on window sills. and/or in excess of eigh

hundred (800) ug/ft2 in window wells shall be considered significant lead hazards (unacceptable

and shall require lead hazard reduction in accordance with Part C of these regulations.

(3) Composite Samples. In the case of composite samples from window sills and window wells

criteria for window sills (i.e. less than five hundred (500) ug/ft") shall be used.

B.2.4 Lead in Soil and Exterior Dust. (a) The acceptable. permissible and unacceptable concentrations 0

lead in soil and in extenor dust shall be determined by the technique used to collect the sample and. fc

wipe samples. the area which is sampled.

(b) Vacuum Samples. The standards for vacuum samples shall be defined as follows:

(1) The acceptable standard for lead in soil and in exterior dust (standard for lead-free) shall be les

than one hundred and fifty (150) ppm.

(2) The permissible standard for lead in soil and in exterior dust (standard for lead-safe) shall bE

(i) One hundred and fifty (1501 ppm to five hundred (5001 ppm if the Environmental Lea,

Management Plan Includes requirements to prevent:

8·70
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TABLE2-2 :

SUMMARY OF BACKGROUND DATA FOR INORGANICS IN SURFACE SOIL

NCBC - DAVISVILLE.

Range of l;oncentrations Range of l;oncentrations
at NCBC at Eastem U.S.

Background Locations (a) Background locations (b)
(malka) (me/ka)

INORGANICS
Aluminum 1,170-12,600 7-100,000

Antimony NO·3 ND-8.8

Arsenic 0.59-8.1 NO-73

Barium 5.6-19.8 10-1,500

Beryllium NO-O.n ND-7

Cadmium ND-O.46 NA

Calcium 62.7·628 100-280,000

Chromium No.11 1-1,000

Cobalt No.4.6 NO-70

Copper NO-15 NO-700

Cyanide ND-0.17 NA

Iron 3,810-13.200 100-100,000

Lead 3.4-55.9 NO-300

Magnesium 325-1,220 50-50,000

Manganese 21.8·150 NO-7,OOO

Mercury NO-O.Oe No.3.4

NicJcel No.7.5 NO-700

Potassium NO-728 50-37,000

Selenium No.O.n No.3.9

Silver NO-O.22 NA

Sodium NO-139 NO-50,OOO

Thallium NO-0,24 NA

Vanadium 3.3-24.6 NO·300

Zinc 10.3-172 NO-2,900

NA. not available
NO. not detected
(a) Collected from unimpacted areas at Siles 02.07.09. and 10, and wooded areas east of

Siles 06,11, and 13
(b) U.S.G.S (1984)



Tygon11l tubing was obtained for use in the peristaltic pumps instead of the

approved silicon tubing. This was not detected until after TRC bad mobilized

into the field. A decision was made to proceed with ground water sampling using

the TygonDl tubing in the peristaltic pumps. Silicon tubing was ordered and the

ground water sampling proceeded. The silicon tubing anived at the end of the

first week of ground water sampling and was used exclusively during the second

week of ground water sampling.

Upon receipt of SVOC ground water data the following trend was noted. AD.

gn:nmd water samples collected using the TygonDl tubing in the peristaltic pump

detected bis(2-ethylhexyl)phtha1atc. TRC believes that bis(2-ethy1hexyl}Phth3late

leached from the TygonDl tubing. The low flow ground water sampling technique

used requUcd that the outflow from the peristaltic pump be throttled down to

<500 mUminute. The low flow caused the TygonDl tubing in the peri.sta.ltic

pump to heat up. The increased heat of the tubing along with longer contact time

with the ground water allowed high concentrations of bis(2-ethylhexyl)phthaJate

to leach into the ground water samples.

The presence of bis(2-ethylhexyl)phthalate in the ground water is attnbuted to

sampling contamination rather than physical contamination of the aquifer.

10) A total of 22 background soil samples WCIC collected during Phase n (see

Figure 2-3). Background samples were collected in unimpacted areas located as

close to the NCBC sites as possible. Identification of areas at or near each site

that have not been impacted by NCBC activities was made on the basis of

historical aerial photographs. For Sites 02, 07, 09, and 10, unimpaeted areas

were identif1ed on-site. For Sites 06, 11, and 13, background locations were

identified in wooded areas located east of these sites. The concentrations of

inorganics in the NCBC background samples are used as a screening method to

evaluate whether these constituents in site surface soils are naturally occutring or

of anthropogenic origin. Constituents of anthropogenic origin (i.e., present as a

result of human activities) mayor may not be site-related. An inorganic is

excluded from the HHRA if 95 % or more of the detected concentrations fall

below the maximum background concentration reponed for the NCBC facility for

that constituent. Table 2-2 provides the range of concentrations for each

inorganic constituent at NCBC Davisville. For comparison, the ranges for

background levels in eastern U.S. soils are also provided. As shown, the

maximum detected background concentrations at NCBC consistently fall below

those reponed for eastern u.S. soils. Organic constituents present in background.

samples are not considered naturally occurring and are not used to evaluate the

presence and concentration of organics in site samples (EPA, 1992b).

Background ground water data for the NCBC facility or nationalJregional data are

unavailable.

NCBC DAVISvn.LE 2-11 HUMAN HEALTII RISK ASSESSMENT
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'Abbreviatjons column descriPtjons are:

MClG·

.t:riill .

Maximum Contaminant Level Goal. A non-enforceable

concentration of a drinking water contaminant that is protective of

adverse human health effects and allows an adequate margin of

safety.

Maximum Contaminant Level. Maximum permissible level of a

contaminant in water which is delivered to any user of a public

water system.

Reference Dose. An estimate of a daily exposure to the human

population that is likelV to be without appreciable risk of deleterious

effects over a lifetime.

Drinking Water Equivalent Level. A lifetime exposure concentration

protective of adverse. non-cancer health effects. that assumes all

of the exposure to a contaminant is from a drinking water source.

(.) The codes for the Status Reg and Status HA columns are as follows:

E
Q
l..
E
I

final
draft
listed for regulation
proposed
tentative

Other codes found in the table include the following:

••

• • •

not applicable
performance standard 0.5 NTU . 1.0 NTU

treatment technique

No more than 5% of the samples per month may be positive. For

systems collectlOg fewer than 40 samples/month. no more than 1

sample per month may be positive .

guidance

Large discrepancies between Lifetime and Longer-term HA values may occur

because of the Agency's conservative policies. especiallv with regard to

carcinogenicity, relative source contribution, and less than lifetime

exposures in chromc 'tOxicity testing. These factors can result in a

cumulative UF (uncertalOty factor) of 10 to 1000 when calculating a

Lifetime HA.
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SIMdde
HMIdI Adwhodet

Ch.....lc...
'O..'C....

70~.Adult c....

51..u. MCUJ MCl SI.Ius
areuP

R-a. Imollt Ima"l HA
Long4lf' Long..' 'liD

On~., Ten-iiay term term lmolll"
DWn Ute.... mIllet 10'"

Imoll) Imlll) Imalll Imglll dayt emaIl I fmtl'J Cenc:er ftltk

ORGANICS

Acenaphthene

0.06

Acitluorlen
T zero F 2 2 01 0.4 0.013 0.4 · 0.1 B2

Acrylallude F zero n F 0.2 0.2 D.OJ 0.04 O.OOJ 0.D4 · 0.001 82

Acrylonitflle T zero 0 · · · . · · 0.006 81"

Adipate Idlethylhe-yll F 0.4 0.4 - 20 20 20 ~O 0.6 20 0.4 3 C

Macl110r F zero 0.002 F 0.1 0.1 · · 0.01 D... · 0.04 82

Aldicarb D 0.007 0.007 D . · 0.001 0.036 0.001 D

Aldietrb sullon. 0 0.007 0.007 0 · 0.001 0.036 0.007 · D

Aldicarb sullolCide 0 0.007 0.007 0 - · 0.001 0.035 0.007 · 0

Aldrin
. 0 0.0003 d.0003 0.0003 0.0003 0.00003 0.001 · 0.0002 82

Ametryn
F 9 9 0.9 3 0.009 0.3 0.06 · D

Ammonium sul'amato
F 20 20 20 kiD 0.28 8 2 0

Anthracene IPAHI
· · 0.3 · 0

A,rnine F 0.003 0003 f 0.1 0.1 0.05 0.2 0.035 0.2· 0.003" e

Baygoll
. F 0.04 0.04 0.04 01 0.00" 0.1 0.003 C

Bent,IM
T 0.02 F 0.3 0.3 0.3 0.9 0.0025 0.09 0.02 0

Bentlalanthracene IfAHI P zero 0.0001 .
82

Benzene
F zero 0005 f 0.2 02

0.1 A

BeOJol.lpy,ene JPAUI F ze'o 00002 · · · B2"

BeOJolbllluorarl\hene IfAHI
p ze,o 0.0002 . · · · · 82

Benzolo.h.ilperyiene (pAHI

D

8enlolk\lluoranlhen. IPAHI p zero 0.0002 · · · 82

bls.2.Chloroisopropyl ether
. F .. 4 4 13 0.04 1 0.3 · 0

Bromlci!
L

F 5 6 3 9 0.13 5 0.09 · C

8,omobenzene l
0 . · ~ · · .

LI

v

l/
v
v

• Unde' review.

'lDTE: Anthracene and BenlOlg.h.ilperylene - n'!t p,oposed in Phase V.

NOTE: Changes hom the las I version Ire noted in Italic and Bold Face print.
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5t_erdl
He"'" AdvJlorIn

Ch.mlcel.
10"0 ChlId 70-111 Adult Cine...

Stlltul MeLG MeL Stetu,
Group

Reta· Imllill Imgll' HA
Lona-r· Lon.., RID

Onl-it.., Tln-dey lerm linn Imalkat own Ute'lme mgn .. 'O~

Imon! 'mant Imall' Imalll dey, 1m", Imll'" Cine" RIt.

omochloroacetonitlile L D . · · · · · .

'omoctlloromelhane · F 60 1 1 5 0013 0.5 0.09 - .

'omodichloromelhane ITHMI T zero 0.1' 1- D 7 7 4 13 0.02 0.7 · 0.06 82

romolorm ITHMI T lero 0.1 • + D 5 2 2 6 0.02 0.1 - 0.4 82

romomelhane T F 0.1 0.1 a.' 0.5 0.001 0.04 0.01 · 0

utvl benzyl phlhalale WAEI P zero 0.1 - · - 0.2 6 · C

uWI"le
f 2 2 , 4 0.05 2 0.35 D

utylbemelle n·
0 · · ·

utylbenzelll sec·
D

ulylbenzene telt· · 0 · · · ·

:arbllrvl
F , 1 1 1 0.1 4 0.7 0

:lIbolUfall F 0.04 0.04 F 0.05 0.05 0.05 0.2 0.005 0.2 0.04 · E

:arbon let.achlollde F zero 0.005 F 4 0.2 0.07 0.3 0.0007 0.03 · 0.03 82

:.rbOllln - · F 1 1 1 4 0.1 • 0.7 · 0

:hloral hvdrale T 006 D 7 14 0.2 06 00002 0.07 0.06 C

:hlorlmben · F 3 3 0.2 0.6 0.015 0.6 0.1 · D

:hloldalle F lero 0002 F 006 006 0.00006 0.002 0.003 82

:tllorodibromomelhane ITHM' T zero 0.1· + D 7 7 2 8 0.02 07 0.06 C

:hloroethane L 0

Chlorolorm lTIiMI T lero O. ,. t 0 4 4 0.1 0.4 001 0.4 0.6 82

Chloromelhane l F 9 0.• 0.4 1 0004 0.1 0.003 C

Chlorophenol 12·1
0 0.05 0.05 0.05 02 0.005 0.2 0.04 - D

p·Chloroptlenyl methyl
sultide/sullooelsullox1de

.. 0

Chloloplcrin
l · . · · · · -

Chlolothalo",1
F 02 02 0.2 0.5 0.015 as 0.15 82

Ch'orotoluene o· L f 2 2 2 7 0.02 0.7 0., · 0

Chlo,ololuene p- L F 2 2 2 7 002 0.7 0.1 - 0

Chlo,pyrltos - F 0.03 0.03 0.03 0.1 0.003 0.1 0.02 0

Chfysene IPAHI P lero 0.0002 · · · · . · 82

C.,anezlo. T 0.001 · D 0.1 0.1 0.02 0.01 0.002 0.01 0.001 · C

. ..__ ••••~_.......,.••" (t, f fDr _, THMS NOTE: Chl,sene was proposed In second option.
......... ':,.1 .....
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Peg. 3

Sl.......
H...IhAdvI......

ChemIcal.
10"'11 Child '"11 Adult C_eer

St-'u. MeLO MeL Sltlu.
Group

Reg. ""gill lmaftl HA
Lon",,· LOrtler- 1110

One-dey Ten-day tMft tenn Ima"I' DWEL lifetime mgI1et 10'"

Img/l, Imlll1 Img/ll Imglll day' ImgIIJ ""till Cine. fthk

Cyanogen chlollde L · - · · ·

Cymenll p'
D · · - -

2.4·0
F 0.01 007 F • 0.3 0.' 0.4 0.01 0.4 0,07 · D

OCPA IOaclhal1 l F 80 80 5 120 0.5 20 4 - 0

O.Iapon f ' 02 02 f 3 3 0.3 09 0.026 0.9 0.2 - D

Dil2-elhylhllllyl\adipale F 0.4 0.4 20 20 20 ~O 0.8 20 0.4 3 C

Diarlnon
F 0.02 0.02 0.005 0.02 0.00009 0.003 0.0006 E

1/ Dibenzla.hlanlhlacene !pAHI P zelo 00003 - - - · - · 82

Oibromoacelonilrlle l 0 2 2 2 8 0.02 0.8 0.02 C

OibromochloroplOp8nll 10BePI F rero 00002 F 0,2 0.05 · - · · 0.003 82

Oibromomelhane L

0

Dibutyl phlhalate IPAEI · . · · - 0.1 4 - 0

Dicamba L - F 03 0.3 0.3 1 0.03 1 0,2 0

Dichlo,oaclllaldehvde L · 0 - · · · - · - -

DichiOloacelic acid T zero 0 , • • 4 0.04 D.• · B2

Dichloroacelonilrilll L 0 • 1 0.8 3 0.008 0.3 0,006 · C

./ Dichlorobenzene 0' (\,2 II, ) F 06 0.6 F 9 9 9 pO 0.09 3 0.6 · 0

D1chlOlobenzenll m· • ( \ )OJ ) F 0.6 0.6 F 9 9 9 ~O 0.09 3 0.6 · 0

Ii OichlolObenzene p- (\.4 - ') F 0.075 0075 F .0 10 10 140 0.1 4 0.015 C

Dichlorodifluoromelhanll L F 40 40 9 ~O 0.2 5 1 0

,/ Dichloloelhane (1,1,1 L 0
-

\..0 Dichloroe.hane 1'.2-\ F zero 0.005 F 0.1 0.1 0.7 2,6 · · · 0.04 B2

v DichloroelhVlene 11,1'1 f 0,007 0,001 F 2 1 1 4 0.009 0.4 0.007 C
I

v Dichloroethylene (cis·1.2·1 F 007 0.07 F 4 3 3 11 0.01 0.4 0.07 0

Dichloroethylene Itrans·l.2·1 F 0.1 0.1 F 20 2 2 6 0.02 0.6 0.1 D

V Dlchlo,omethane F zero 0.006 f 10 2 · · 0.06 2 · 0.5 82

DlchlolOphenol 12.4"
0 0.03 0.03 0,03 0.' 0.003 0.1 0.02 D

Olchloroproplne 11. 1-1
D - · · · · · ·

V Oichloloploplne II ,2·\ f zelo O.OOS f - 0.09 · · · · O.OS ~l

Dtchlolopropane 11.3·1 L · . D · · · - · · · .

• The values 'or m-dichlolobenlcne are based on dltl lor o·dichlolobenzene.
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••.•_...,~~~........ , .. ;,.c"f'I,.I..n' rt~tll: I ·Oiltablse Deficiency Report- has been published.

Stenderdl HHlthA........

Ch.mlcDI.
'O~I CIlId '"IAdI* Cencer

SIItUI MCLO MCl 511""
CIfoup

All- ,mll"l Imall) HA
Longer- Lon...• RID

Onl-dIY Ten-dIY term term Img/lcgl DWEL Ufedml mgll .. 10'"

,mo'" Imllil lmolll Ima"l dlyl Imglll "'alll CIM" .U.II

Jichloropropane 12,2'1 L · D . . · . -
JichIoropropene 11, 1-1 l · 0 · · . -
'Jichloropropene 11,3 I T zero F 0.03 0.03 0.03 D.D' 0.0003 0.01 · 0.02 82

Dieldrin
F 0.0005 0.0005 0.0005 0.002 0.00005 0.002 - 0.0002 82

Dielhyl phlhalate IPAEI D - 08 30 6 0

Dieltlylene glycol diOltrat.
.. · - · · .

Oiettlyltlexyl phlhalate IPAEI F zero 0006 0 002 0.7 0.3 82·

Oilsopropyl methylphosphonatc F 8 8 8 ~O 0.08 3 0.8 · 0

Dimethrin
F 10 10 10 140 03 10 2 0

Dimethyl mothylphosphOnale F 2 2 2 6 0.2 7 0.1 0.1 C

Oimelhyl phthalate IPAEI
- · · · 0

',3-Dinltrobenzene . F 0.04 0.04 0.04 0.'. 0.0001 0.005 0.001 · 0

Dinilrotoluene 12.4'1 L F 0.50 0.50 0.30 1 0.002 0.1 ·
Dinitrotoluene 12,6·1 L · F 0.40 0.40 0.40 I 0.001 0.04 · - .

tg 2.6 & 2,4 dinllrotoluene
... . · · 0.005 82

Oinoseb F 0.007 0.001 F 0.3 0.3 0.01 0.04 0001 0.04 0.001 · D

Oiollane p. - F 4 0.4 · · · 0.7 82

Olphtnamid - F 0.3 0.3 0.3 1 0.03 1 0.2 · D

IDiphenylamine
F 1 1 0.3 1 0.03 1 0.2 D

Oiquat F 0.02 0.02 - · · 0.0022 0.08 0.02 - 0

Oisulloton
. F 0.01 0.01 0.003 0.009 0.00004 0.001 0.0003 · E

Dlllliane 11,4'1
. F 0.4 0.4 0.4 , 0.0' 0.4 0.08 · 0

Diuron
F , 1 0.3 0.9 0.002 0.07 0.01 0

Endothall F 0.1 D.' F 0.8 0.8 0.2 0.2 0.02 0.7 0.1 · 0

Endrin F 0.002 0.002 F 0.02 0.02 0.003 0.01 0.0003 0.01 0.002 - 0

Eplchlorohydrin F zero TT F 0.1 0.1 0.01 0.07 0.002 0.07 - 0.4 82

Ethylbenzene F 0.7 0.7 F 30 3 1 3 0.1 3 0.1 - 0

Ethylene dibfomide IEOBI F zero 0.00006 F 0.008 0.008 · · · - - 0.00004 82

Ethylene glycol
. · F 20 6 6 ~O 2 40 7 · D

ETU l - · F 0.3 0.3 0.1 0.4 OO8סס.0 '0.003 - 0.03 82

Fenamiphos
. . · F 0.009 0.009 0.006 0.02 0.00025 0.001 0.002 · D
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5Iend..-ef. H.""" A""''''' ..

Chemlcel,
'O~II CtIId

7o..c,AIUI Cenc.,

St.rul MClG MCl Stlltul
Oroup

Rea· Imllill Imlllll HA Lon...• Lon.....• RID

On.-4ay Tan-4ay Iwnt 'Inn 1m,"" DWEL LIIadma mil"" 10"

Imglll ,molll Img"1 Imlllli deyJ 'mgll) ""11M' Cll'lctt IUtk

Fluometron
· F 2 2 2 6 0.013 0.4 0.09 D

Fluorene tpAHI

004 · · D

Fluolotrichloromethane l F 1 7 3 10 0.3 10 2 · D

FOQ Oil
D · · · ·

Fonotos
- F 0.02 0.02 0.02 0.07 0.002 0.07 0.Q1 - 0

Formaldehyde
0 10 Ii 5 ~O 0.15 5 1 81

GlsoHne. unleaded Ibenzenel · 0 · - · · 0.006 · .

Glyp"0Silte F 0.7 07 F 20 20 1 1 o 1 4 0.7 E

Heptachlor F zero 0.0004 F 0.01 0.01 0.005 0.005 0.0005 0.02 0.0008 82

Heptachlor epolllde F zero 0.0002 F 0.01 - 0.0001 00001 '£-5 0.0004 0.0004 82

, Hexlchlorobenzene F zero 0.001 F 0.05 0.06 0.05 0.2 0.0008 0.03 · 0.002 82

Hellichiorobuudiene T 0.001 F 0.3 0.3 0.1 0.4 0.002 0.07 0.001 C

Hellichiorocyclopentadiene F 0.05 0.05 - . · · . 0.007 0.2 · D

Hexachloloethane l f 5 5 0.1 0.5 0.001 0.04 0.001 C

Hell,ne In·1
F 10 4 4 10 · · · · D

Hell,zinone
F 3 3 3 9 0.033 1 0.2 D

HMX
F 5 5 5 20 0.05 2 0.4 · 0

Indenoll.2.3.c.dlpyrene WAHl P zero 0.0004 0 - · · · 82

Isophorone
l F 15 15 15 15 0.2 1 0.1 4 C

Isopropyl melhyiphosphonaie
0 30 30 30 100 0.1 4.0 0.1 · D

Isopropylbenzene · 0 · · · ·

lindane
F 0.0002 0.0002 F 1 1 0.03 0.1 00003 0.01 0.0002 · C

Malathion
- · · f 0.2 0.2 0.2 0.8 0.02 0.8 0.2 · D

Maleic hydrazide
F 10 10 5 ~O 05 20 4 D

MCPA
- F 0.1 0.1 0.1 0.4 0.0015 0.05 0-01 · E

F 0.3 0.3 0.3 0.3 0.025 0.9 0.2
. D

Methomyl
L

·

Metholtychlor F 0.04 0.04 F 0.05 0.05 0.06 0.2 0.005 0.2 0.04 D.

Methyl ethyl kelone · F · · · ·
.

Methyl parathion
F 0.3 0.3 0.03 0.1 0.00025 0.009 0.002 . D

Under reView.

/

/
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5t.......
Hellth AdvII.....

Chemic",
10~.CNd

1M,Mull· C..cer

51INI MClO Mel 51.IUI
Group

Reg. fmglll Imglll HA
L......• long_· RID

One-d.y Tln-d.y term term Imglllg' DWEl utlttme mIllet 10'"

(mglll (mglll Imglll (mglll diy' fmtlll ''''1ft) CIne., "111e

~elhy' ten bUlyl elhe, L 0
, 3 3 0.5 2 0.005 0.2 O.O~ 00

~elo'achIOl
L F 2 2 2 5 0.15 5 0.1 - C

"etribuzin
L F 5 5 0.3 0.9 0.025 0.9 0.2 0

Aonocll'olOacellc acid L - D . - 0
0

0 · 0 ·

AonochiolObenzene F 01 01 F 2 2 2 1 002 0.1 0.1 0

~aphthale"e

F 05 0.5 0.4 1 0.004 0.1 0.02 0

~i"ocellulrJse Inon'loMlcl
F

·

~il'oguanidine
F 10 10 10 40 01 4 0.1 0

-fll'ophenol p.
F 0.8 0.8 0.8 3 0.008 0.3 0.06 D

)lCamyl IVvdalel F 0.2 0.2 F 0.2 0.2 0.2 0.9 0.02& 0.9 0.2 - E

'arlquat
. F 0.1 0.1 0.05 0.2 0.0045 0.2 0.03 E

'entlChloroelhane - 0 0
. 0

. 0 · 0 ·

'enllclllorophenol F ZelO 0.001 F 1 0.3 0.3 1 0.03 1 0.03 82

Phenanlhrene IPAHI
. · - . . . 0

. 0 · 0 ·

P'Ilenoi
0 6 6 6 ~O 0.6 20 4 0

P1c1oram F 0.6 0.5 F 20 20 0.7 2 0.07 2 0.5 0 0

PolychlOflnaled biphenyls WCBs\ F zero 0.0005 p - 00005 82

Promelon
L · F 0.2 0.2 0.2 0.5 0.015" 0.5" 0.1" · 0

Pronamide
F 0.8 0.8 0.8 3 0.015 3 0.05 C

Proplchlor
· F 0.5 0.5 0.1 0.5 0.013 0.5 0.09 · D

.Proplzine
F 1 1 0.5 2 002 0.7 0.01 · C

Propham
F 5 5 5 ~O 0.02 0.8 0.1 0 0

Propylbenzene n-
O . · ·

Pyreoe IPAH\
- 0.03 - 0

RDX
F 01 0.1 0.1 0.4 0.003 0.1 0.002 0.03 C

SlmlllOe
F 0.004 0.004 F 0.01 0.01 0.01 0.07 0.00& 0.2 ilOO4 0 C

Sty'ene
F 0.1 0.1 F 20 2 2 7 0.2 7 0.1 · C

2,4.6-T L - 0 F 0.8 0.8 0.8 1 0.01 0.35 0.07 · 0

2,3.7.8.TCDO IDioxinl F zero 3E·08 F 1Eo06 lE-07 'E·08 4E·08 lE·09 4E.()8 · 2E-08 82

Unde1 review. NOTE: Phenlnlhrene - nol proposed.
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Stenetent.
H...... A........

Chemical.
10-JI1 ChId 70-111 Adult C8nCef

St.tUI MCLO MCL SI.luI
Otou;

I'-a. lmgllt lmglll HA
Longer· Long,,· I"D

DIM", Tln-dIY term 'llfm lmgllgl DWEL lIf.tIme nagll 81104

Imall1 Imlllll Imglll Imglll .'ey, ImgIII lmall1 ClIICet "1111

Tebuthiu,on
F 3 3 0.1 2 0.07 2 0.6 0 D

Terbacll
F 0.3 0.3 0.3 0.9 0.013 0.4 0.09 · E

Terbulos
F 0.005 0.005 0.001 0.005 000013 0.005 0.0009 0

Tetrachloroethane 11. " 1,2·1 L . F 2 2 0.9 3 0.03 1 0.07 0.1 C

Te"achloroethane 11.1.2.2·1 L 0
·

1/ Telrachlo,oethylene F zero 0.005 F 2 2 1 5 0.01 0.& 0.07

Te'ranitromethane
. 0

.. 0 ·

/ Toluene F 1 1 f 20 2 2 1 0.2 1 t 0

V TOllaphene F zero 0.003 F 0.5 0.04 . 0 O. , 0.0035 - 0.003 82

2.4,5·TP F 0.06 0.05 F 0.2 0.2 0.07 0.3 0.0075 0.3 0.05 · D

1.1,2·Trichloro·l,2.2·
trilluoroelhane

· 0

TticNoroaclllic aCId T 0.1 D .. .. 4 13 0.' ".D D.3 · C

Trichlo,oa,celoni"ile L · 0 0.05 0.05 - 0
0 ·

Trlchlorobenzene 11.2.4·, F 0.07 0.07 F 0.1 0.1 0.1 0.5 0.01 0.4 0.07 · 0

Trichlorobenzene 11.3.51
F 0.6 0.6 0.6 2 0006 0.2 0.04 D

" Trichloroethane 11,1,1-1 f 0.2 0.2 F 100 40 40 100 0.036 1 0.2 0

v Trichloroelllane II. 1,2-' F 0.003 0.005 F 0.6 0.4 0.4 I 0.004 0.1 0.003 C

Trichloroetllanol 12.2,2" L · . . · - 0 · ·

v Trichlo,oethvlene F ze,o 0.005 F
0.3 0.3 82

TrichlolOphenol 12,4,6·1 L · 0 . · . . · 0
0 0.3 82

T,itllioropropane 11.1.1-1 · 0 . 0 0
· 0 ·

Trichlorop,opane 11.2.3-1 L · F 0.6 0.8 0.6 2 0.008 0.2 0.04 · B2

Triflu,alin L F 0.08 0.08 0.08 0.3 0.0075 0.3 0.005 0.5 C

Trimethylbenzene 11.2.4" - 0
0 - · 0 · 0 · 0 ·

Trimethylbenzene 11.3.5-'
0

Trlni,roglycerol
F 0.005 0.005 0.005 0.005 · 0.005 0 ·

T,inilro,oluene
F 0.02 0.02 0.02 0.02 0.0005 0 ..02 0.002 0.1 C

V Vinyl chloride F Illro 0.002 F 3 3 0.01 0.0& · · . 0.001& A

V Xylenes
f 10 . 10 F 40 40 40 100 2 80 10 - 0

• A HA will not be dlveloped due to If\luffic,lnl dill; I '0111 l.elJiflc:leocy-Repon ha. been
I
/
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Stendlld.
"...m.clvl......

Chemical.
10.... CNIcI 7.... MIlt Cencet

Stetul Mel-O Mel 5t_tUI
Ofoup

Reg. Img~1 (mgll) H.
Lon...• Longer· RID

On~.y TlI1-dlY tenn t.nn ImgJlrgl Dwn Uf.tlm. ",II~ at 10"

'mlllll lmglll Imllll) Imllll) dey' ImtJII 'mu"t ClIICtI Rit.

INORGANICS

Aluminum l 0

Ammonia
. .. D · · · · 30 · D

Antimony
f 0.006 0006 f 0.01 0.0' 0.0' 0.015 0.0004 0.0' 0.003 D

Arsenic
. . 005 D · · · · 0.002 A

A5beslos I"bcrsll > 1DJ/m F 7 MFl 7 MFL
700 MFL A

lenothl
Barium

F 2 2 F · · 0.07 2 2 0

Beryl1'um
F 0.004 0.004 0 30 30 4 'a 0.005 0.2 · 0.0008 B2

Boron
L 0 4 0.9 0.9 3 0.09 3 0.6 • 0

Cadmium F 0005 ODDS F 004 0.04 0.005 0.02 00005 002 0.005 D

Chloramine T 4 · 0 1 1 1 1 0.1 3.3 2.6

Chlorate L D · ·

Chlorine T 4 0
O.Oll

0

Chlorine diOXide T 0.08 0
0003 0.1 0.08 0

Chlorile
L . · D · · · · · · · 0

Chromium Iloiall F o 1 0.1 F 1 1 0.2 0.8 0.005 0.2 0.1 0

t~PPllr
F 1.3 n·· . · · · · · · 0

Cyanide
p 0.2 0.2 F 0.2 0.2 0.2 0.8 0022 0.8 0.2 D

Fluoride· F 4 4 · · · · 0.12 · ·

Hypochlollie T 4
· ·

Hypochlorous acid T 4
·

· .

Lead lal tapl
f zero n·· · ·

82

Manganese
l · D · · 0.14/ · ·

0.005

Mercury (inorganicl F 0002 0002 F
0.002 0.0003 0.01 0.002 0

Molybdenum
l D 0.08 0.01 0.05 0.005 0.2 0.04 · 0

Nickel
F 0.1 0.1 F 1 1 0.5 1.7 0.02 0.6 0.1 · 0

Nitrate (itS HI F 10 10 F · 10· · · 1.6 · · - .

• Under review.



Chemical.

10·kg Child
I. . ,lIlJ1l ;.f

51.lu, MClO MCl SI_luI

Group

R'II· ImllllJ Imll"l HA
Longer- longer- RID ,

One-d.y T.n-d.y term term Imalllgi OWEL ' LIf.tIm. ma"et 10~,

Imglll Imam Imalll lmalll d.yl •",,11I Imglll CIM.. "II•

NIlfile las NI
F , 1 F

,. 0 0.16· 0 - 0

.
N,uale + NIIIlle lbolh as HI F 10 ,0 f 0

. . . - - - .

Selel1l,,,n
F 005 005 0

0.006

Silve,
0 0.2 0.2 0.2 0.2 0.005 0.2 0.1 - 0

SodIum
0

20··· -

Stronlium
L

0 25 26 26 SO 0.6 90 17 - 0

SulCalll
p .. .. 0

- - 0

ThalllOfn
F 0.0005 0002 f 0.007 0.007 0.007 0.02 0.00007 0.002 0.0004

Vanadium
l

0
0

. . 0

While phosphorous
. F - 0.00002 0.0006 0.0001 D

Zinc
l

F 6 6 3 12 03 11 2 0

Zinc chlu'"lle (measured as Zincl l
F 6 6 3 12 0.3 11 2 0

RADIONUCLIDES

Bela parllcle and phOlon

aCllvitv lforme,l.,
man-made ,adtonuclldesl

p ~e'o 4 m'em
.

4 mrem/., A

Gross alpha pa,lIcle activity
p ze,o 15 pCill

15 pCill A

Radium 226
p zero 20 pCill

0

0
20 pCill A

Radium 228
p Zero 20 pCill

20 pCill A

Radon
p zero 300 pCill 0

0
0

. - 160 pCill A

Uranium
p uro 20 pgll - 0.003 . . 70 pgll A

• Under review.

, • Delelled .

•• Guidance
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Chemicals Status SMCLs (mgll)

Aluminum F 0.05 to 0.2

Chloride F 250

Color F 15 color units

Copper F 1.0

Corrosivity F non-corrosive

Fluoride • F 2.0

Foaming agents F 0.5

Iron F 0.3

Manganese F 0.05

Odor F 3 threshold odor numbers

pH F 6.5 - 8.5

Silver F 0.1

Sulfate F 250

Total dissolved solids nOSt F 500

Zinc F 5

Status Codes: P - proposed. F - final

• Under review.

f'



s••tus MClG MCl

Cryptosporidiurn l . .

Giardia lamblia F zero IT

Leg;onella t=J zero IT

Standard Plato Count t=J NA TT

TOlal Coli forms (afler 12/31/90t F zero ••

Turbidily (after 12/31/90t F NA PS

Viruses fI lero TT

Key: PS. n. F. defined as previously staled.

, Final for syslems using surface waler; also being considered for

regulation under groundwater disinfection rule.
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