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1.0 INTR(:DUCTION

Halliburton NUS Corporation (HNUS) has prepare this SASE report summarizing the investigation
activities that were performed by HNUS at Building 56 (the site) located at the Naval Construction
Battalion Center (NCBC) in Davisville, Rhode Island. This report was prepared at the request of the
United States Navy under Contract Task Order (C70O) Number 127 of the Comprehensive Long-Term
Environmental Action Navy (CLEAN) Contract Nuraber N62472-90-D-1298.

The objective cf the Building 56 investigation was to verify the impact, if any, of the storage of
materials inside Building 56 on the building interiors, soil beneath the building, and an associated

drainage system.

This report includes: a description of the site; a discussion of the site’s regulatory and operational
history; a summary of the SASE sampling program; 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 REGULATORY HISTORY

The following summarizes the site description and history presented in the Study Area Screening
Evaluation Work Plan {TRC, 1993a). Building 56 is located in the northwestern portion of the Main
Center of the NCBC-Davisville. The building was used for a variety of hazardous material mixing and
storage operations. Currently, containerized hazardous materials are temporarily stored in the building
prior to shipment for off-site disposal. - ’

2.1 LOCATION

NCBC-Davisville is located in the northeast portion 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. :

Building 56 is located on the northwest portion of the Main Center of NCBC-Davisville. Residential
property is located less than 1,000 feet northeast of the Building. :

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 presently 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.

Building 56 consists of a one story concrete building containing an office, a locker area, a storage
room, and a garage area (Figure 2-3). The floor is concrete, and no floor drains were observed inside
the building. The storage and garage area is accessed by a large overhead garage door, and contains
a bermed area currently used for the storage of drummed waste.

The topography in the vicinity of the building is flat. The ground surface on three sides of the building
is paved, the rear of the building is a gravel parking area. The area outside the garage door is an open
concrete wash pad pitched to direct drainage to a sanitary sewer connection. A semi-permanent
equipment ramp has been constructed over the central portion of the pad. The ramp is used by fork
liftts and other drum handling equipment used to move wastes into the building. The ramp blocks
access to the drain located within the pad. The drain ties in to a sanitary sewer line approximately 190
feet to the west.

2.2 PREVIOUS INVESTIGATIONS AND REGULATORY HISTORY

An investigation of the NCBC-Davisville 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 in September
1984. The scope of this study was to identify areas on NCBC property where potential contamination
from past waste disposal or handling practices may pose human health or environmental risks. Building
56 was not included in this study (TRC, 1993a), nor was Building 56 included in the Confirmation
Study conducted by TRC in 1987 (TRC, 1987). Building 56 was included, however, in a Federal
Facilities Interagency Agreement (FFA), signed by the Navy, the State of Rhode Island, and the EPA
on March 23, 1992. The FFA was developed, in part, to ensure that environmental impacts associated

2-1
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with past énd present activities at NCBC are thoroughly investigated and remediated, as necessary.
This Study Area Screening Evaluation was conducted to fulfill the requirements of the FFA relating to

Building 56.

On April 7, 1992 TRC personnel inspected the internal and external structure and condition of the
building, wastes located in the building, and the outdoor concrete pad and berm. No violations or
significant problems were observed during the inspection (TRC, 1993a). '
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3.0 OPERATIONAL HISTORY AND SAMPLING PROGRAM

Reportedly, Building 56 was constructed in 1944 and was used to "re-refine oil" (TRC, 1993a). Inthe
early 1950s the building was converted to paint storage, mixing, and spraying. Between 1960 and
September 1984, Building 56 was used as a Pest Control Shop where pesticides were stored and
mixed prior to use on-site. Table 3-1 lists pesticides commonly used at NCBC from 1951 to 1983
(Fred C. Hart, 1984).

In 1982 the Janitorial and Grounds shop was transferred from Building 67 to Building 56 (Fred C. Hart,
1984) and in 1983 the building was refurbished to its present condition, to consolidate pesticide
mixing operations at NCBC-Davisville. The exterior concrete pad was built at this time, and was
reportedly used as a location for rinsing pesticide application tanks after use. Rinsate from washing
operations was routed to a drain in the wash pad which discharged into the sanitary sewer system.
Mr. Richard Sassman, Engineering Technician NCBC-Davisville, reported the building was never used
for the intended purpose of consolidating pesticide operations, however Mr. Sassman did report that
the bermed pad adjacent to the building may have been used to mix pesticides during this timeframe.

Building 56 was classified as a Solid Waste Management Unit (SWMU) in 1980 when the site was
issued a RCRA storage facility permit. Available information indicates that, at present, containerized
hazardous materials at NCBC are temporarily stored {less than 90 days) in Building 56 awaiting off-site
disposal (TRC, 1993a).

3.1 STUDY AREA SCREENING EVALUATION (SASE) SAMPLING PROGRAM

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

3.1.1 Surficial Soil Sampling

On February 15, 1994, HNUS collected surface soil samples from a depth of 0’-1" at four locations at
Building 56. Refer to Figure 2-3 for sample locations. The surface soil samples were analyzed for TCL
organic compounds and TAL inorganic analytes. The results of the surface soil analyses are presented
and discussed for each applicable exposure pathway in Sections 4.2, 6.2, and 7.2.

3.1.2 Subsurface Soil Sampling

On June 22 and 23, 1993, HNUS and subcontractor personnel advanced three soil borings (B-1, B-2,
B-3) inside Building 56, through the concrete floor to a depth of 10 feet. A fourth boring (B-4) was
advanced through the wash pad, southwest of the loading platform. The boring was advanced 81 feet
to refusal. Bedrock was not confirmed. No groundwater monitoring wells were installed
at these soil boring locations and the borings were closed by backfilling with a mixture
of bentonite and sand. Boring locations are depicted on Figure 2-3. Continuous split
barrel samples were collected in borings B-1, B-2, and B-3 within the building to a
maximum of ten feet below ground surface. Continuous split barrel samples were
collected from boring B-4 to the water table then collected every five feet to the top
of bedrock. Soil samples were logged according to the Unified Soil Classification
System. The subsurface soil samples collected from the 2’-4 interval were analyzed

3-1



TABLE 3-1
PESTICIDES (HERBICIDES AND INSECTICIDES) .
COMMONLY USED AT NCBC DAVISVILLE AND NAS QUONSET POINT FROM 1951 TO 1983
! BUILDING &6 . '
DAVISVILLE, RHODE ISLAND

Year Name Active Percent Amount in Storage
1951 Mercury Compounds Unknown : Unknown
1967 2,4,5-T ’ Unknown " Unknown

Dursban 4E Unknown Unknown
Abate 4E Unknown * Unknown
1968 Diesel fuel Unknown Unknown
1970 Aspon Unknown Unknown
Lead arsenate . Unknown ) Unknown
Malathion 50 Unknown
Chlordane 74 Unknown
1971 DOT 0.25 275 gal
Chlordane 5-10 610 Ibs + 225 gals
bDoT 5-15 100 ibs
Kerosene 10 40 gal
Methyl bromide 10 100 Ibs _
Baygon 1-13 ) 8 gal
Malathion 4-57 250 Ib + 90 gals
Naled 15 1 gal
Diazinon 10-17 ’ 10gal + 101b
Kepone 12.5 5ib
Abate 57 90 gal
Pyrethrum 6.6 30 b + 40 gal
Dichlorvas 12.8 5 gal
Fumarin 0.25 250 Ib
Diaphacinone . 0.25 21 1b
Shoxin 0.5 10 bottles
Pival 0.25 15 Ibs
Calcium cyanide 42 2 lbs
Genite 923 50 30 gat
Pentachlorophenol 4 20 gal
Pentagel i 8.8 70 gal
2,4,5T 68 20 gal
2,4-D 49 40 gat
Abate 4E Unknown . Unknown
Sodium arsenite Unknown Unknown
1981 Diazinon 0.5 Unknown |
1982 Pyrethrum 0.5 Unknown !
Anticoagulant-Mice Inbait 0.25 Unknown
1983 Chlordane 1.0 Unknown
Duroban 2€ 0.5 Unknown
OFU Vapo 0.5 Unknown
Malathion 0.5 Unknown
Sevin Unknown Unknown
OFU Urox . 0.5 Unknown
Ficam W 0.5 Unknown
Antiquac 0.25 Unknown
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for TCL organic compounds and TAL inorganic analytes. The results of the subsurfacesoil analyses
are presented and discussed in Section 4.2. Boring logs and soil descriptions are presented in
Appendix B.

The soil sample collected from the 0’-1’ interval of each soil boring is considered to be a surface soil
sample in the evaluation of each applicable exposure pathway in Sections 4.2, 6.2, and 7.2.

3.1.3 Drain_Sampling

On June 29, 1993, HNUS collected a drain sediment sample from a sanitary sewer line approximately
190 feet southwest of Building 56 to evaluate the effect of site activities on the drain system. This
drain was constructed during building renovations conducted in 1982. As previously discussed, the
drain servicing the pad is located under a building service ramp, and is not readily accessible for
sampling. This drain discharges directly to this sewer line; however, the sewer also accepted sanitary
waste from a large base housing complex upgradient from this junction. The housing complex is
currently vacant and pesticide mixing is reportedly no longer conducted at Buiiding 56.

The sediment sample was analyzed for TCL organic compounds and TAL i'norganic analytes. The
results of the analyses are presented and discussed in Section 5.2.

3.1.4 Wipe Sampling’

On June 30, 1993, HNUS collected wipe samples (WS-1 through WS-4) from four discolored areas of
the floor and concrete pad of Building 56. On February 15, 1994, HNUS collected a duplicate wipe
sample (WS-4A) from a location adjacent to location WS-4. Refer to Figure 2-3 for the wipe sample
locations. The wipe samples were analyzed for TCL semivolatile organic compounds, pesticides, PCBs,
and TAL inorganic analytes. The results of these analyses are discussed in Section 6.2.

3-3
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4.0 GROUNDWATER PATHWAY

4.1 GROUNDWATER PATHWAY DESCRIPTION

This section provides information concerning the characteristics of the groundwater pathway at the
site. :

4.1.1 Regional 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.

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 tillis characteristically poorly sorted, dense, and variable in texture. Outwash deposits from glacial

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. .

4.1.2 Site Geology

This section presents the results of the soil and rock boring activities conducted at Building 56 during
the SASE as they relate to the characterization of the site geology.

A review of boring logs indicate that the unconsolidated materials at Building 56 are comprised of sand
with varying amounts of siit and gravel. Both uniformly fine grained sand graded and widely graded
sands are described throughout the boring logs. Silt and gravel lenses were also noted in borings
advanced at the site.

Surficial materials at Building 56 include outwash deposits consisting of fine to coarse sand and silty
sand with thin silt and gravel interbeds. This sequence was observed to extend to a depth of 64 feet

in boring B-4. From this depth, the unit becomes increasingly coarse grained. Refusal was
encountered at 81 feet in a dense sand with numerous boulders.

There is no site-specific bedrock information available at Building 56.

4-1



413 Hydrogeology -

Previous invéstigations, (TRC, 1982) have indicated that groundwater movement is from the western
highlands, zones of recharge to the eastern low-lying areas, zones of discharge (Ailen Harbor and
Narragansett Bay).

Two potential sources of groundwater underlie 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).

The primary aquifer beneath the NCBC-Davisville area consists of glaciofluvial deposits. This
subsurface reservoir is the principal source of potable water in the local area. Wells with specific
capacities between 5 and 300 gallons per minute per foot of drawdown have been reported (TRC,
1987).

The water table at the site was encountered at a depth of 12 feet in borehole B-4. Site soils are
primarily sand with low percentages of silt and are estimated to have a moderate to hlgh hydrauhc
conductnvnty based on visual characteristics.

4.1.4 Water Supply Information

Building 56 is located in an area with a Rhode Island Department of Environmental Management (DEM)
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). Al
potable water supplies within the NCBC area are supplied by groundwater sources. A group of five
public groundwater supply wells is located near the intersection of U.S. Route 1 (Boston Post Road)
and Route 402. These wells are located approximately 0.25 miles north-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.

Other public drinking water supply wells are located approximately 2.0 miles north of the NCBC area
and are operated by the Rhode Island Port Authority and Economic Corporation (RIPA EC) and by the
Water Works Commission of North Kingstown. RIPA obtains its water from a series of three
groundwater supply wells located in the Hunt River Reservoir. The North Kingstown Water Department
provides water to the non-military portion of Davisville and to North Kingstown. This water is
produced by a series of ten groundwater supply wells focated in North Kingstown. The North
Kingstown Water Department indicated that all ten wells are actively used for water supply purposes.
Approximately 30,000 people are served by these groundwater sources (TRC, 1993a).

The closest known private well to Building 56 is located approximately 1.7 miles northeast of the site,

at the intersection of Quidnessett Road and Fletcher Road. Additional private wells are located to the
west on Newcomb Road and Potter Road and further north on Fletcher Road.

4-2
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Documented water supply wells are located in apparent upgradient and cross-gradient locations from
Building 56. Therefore, it is unlikely that groundwater in the vicinity of the supply wells is impacted
by site conditions.

42 - 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 (1 993b). 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 and the review 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 risk for carcinogens or a hazard quotient of 1 for
noncarcinogens. A dilution and attenuation factor (DAF) of 10, which the Draft Guidance suggests
is generally appropriate, was then applied to the calculated SSL value. In certain cases where there
were insufficient data to calculate an SSL for an analyte, data for a chemically similar analyte were
used. The spreadsheet and source documents used to calculate the SSLs are presented in Appendix
C. This spreadsheet indicates the source of each SSL used in the data evaluation tables.

4.2.1 Surface Soil

Tables 4-1 and 4-2 present a summary of the analytical data for the surface soil samples collected from
eight locations at Building 56. Surface soil samples were collected from a depth of less than one foot
below the ground surface, and include the surface sample collected from each soil boring. Sample
locations SS-3A and SS-4A were collected north of the Building in unpaved areas; other surficial soil
samples were collected beneath the building slab or paved areas.

A total of 32 organic compounds and 17 inorganic analytes were detected in surficial soils.

4-3
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TABLE 4-1 .
. GROUNDWATER PATHWAY DATA EVALUATION

o

“,,
SRR,
5

2

%‘Z ; S P T T ORGANIC COMPOUNDS IN SURFACE SOIL SAMPLES
HIENA T ‘ I FROM 8 LOCATIONS
e - ) . BUILDING 66
bE} . DAVISVILLE, RHODE ISLAND
MAXIMUM GROUND- MAXIMUM
DETECTED WATER DETECTED FREQUENCY
‘COMPOUND -] CONCENTRATION SSL .CONCENTRATION OF DETECTION
(wa/kg) wg/kg) > SSL?
Methylene chloride 27 7.0 Yes 5/8
Acetone 27 1,020 No NE
2-Butanone 104 1,600 ~No NE
Tetrachloroethene 4J " 300 No NE
Acenaphthene 64 J 194,200 No NE
2,4-Dinitrotoluene -21J NA NE 1/8
Fluorene 21J 205,400 No NE
Phenanthrene ) 220J 1,060,000 No NE
-Carbazole 224 NA NE 1/8
Anthracene 62 J 2,940,000 No NE
Fluoranthene 540 1,060,000 No NE
Pyrene 430 799,000 No NE
Butylbenzylphthalate : 30J 341,000 No NE
Benzo(a)anthracene 240 1,400 No . NE
Chrysene . 280 400 No . NE
bis(2-Ethylhexyl)phthalate 55 J 1.00E+8 No NE
di-n-Octyl phthalate 1304 5.04E+10 No NE
Benzo(b)fluoranthene 250 3,200 No NE
Benzo{(k)fluoranthene 250 3,200 No NE
Benzo(a)pyrene 200 7.100 No NE
Indeno(1,2,3-cd)pyrene 110 13,800 No NE
Dibenz(a,h)anthracene 36 20,800 No NE
Benzo(g,h,i)perylene 88 1,700 No . NE
di-n-Butylphthalate 100 J 11,900,000 No NE
alpha-BHC 9.2J 1.0 Yes 1/8
Endrin 5.7J 1,070 No NE
4,4'-DDE ’ 8.6 1,910 No NE
Endosulfan |l s5J 1,000 | No NE
4,4'-0DD 53J 1,220 No NE
Endrin aldehyde 7.4J 1,070 No NE
alpha-Chlordane 144 2,000 No NE
gamma-Chlordane 85J 2,000 No NE
Aroclor-1260 140 J 8,200 No NE
J Quantitation is approximate.
NA " Not Available.
NE Not Evaluated.
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TABLE 4-2

GROUNDWATER PATHWAY DATA EVALUATION
INORGANIC ANALYTES IN SURFACE SOIL SAMPLES

DAVISVILLE, RHODE ISLAND

FROM 8 LOCATIONS

BUILDING 66

MAXIMUM B
MAXIMUM MAXIMUM DETECTED GROUND- MAXIMUM
ANALYTE DETECTED BACKGROUND CONCENTRATION WATER DETECTED FREQUENCY
CONCENTRATION CONCENTRATION > MAXIMUM SSL CONCENTRATION OF DETECTION
(mg/kg) {mg/kg) BACKGROUND? (mg/kg) > SSL?

Aluminum 5,780 8,560 No NE NE NE
Arsenic 1.5 8.1 No NE NE NE
Barium 66.3.J 15.8 Yes 543 No NE
Beryllium 0.65 0.66 No NE NE NE
Calcium 4,700 628 Yes NE NE NE
Chromium 13.4 9.6 Yes 2,210 No NE
Cobalt 4.3 4.6 No NE NE / NE
Copper 7.1 15 No NE NE NE
Iron 11,400 12,000 No NE NE NE
Lead 208 53.8 Yes 15.9 Yes 8/8
Magnesium 2,440 1,220 Yes NE® NE NE
Manganese 1565 150 Yes 261 No NE
Nickel 7.3 5 Yes 82.0 No NE
Potassium 1,370 728 Yes NE™ NE NE
Sodium 313 119 Yes NE™ NE NE
Vanadium 13.6 24.6 No NE NE NE
Zinc 224 172 Yes 1,730 No NE

J Quantitation is approximate.

NE Not Evaluated.

(1) Analyte is an essential human nutrient.
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Four volatile organic compounds were detected in surficial soil samples. Methylene chloride and
acetone were both detected at maximum concentrations of 27 ‘micrograms per kilogram (ug/kg) (Table
4-1). Tetrachloroethene was detected at a maximum concentration of 4 ug/kg; and 2-butanone was
detected in one sample at a concentration of 10 J ug/kg. Only methylene chloride exceeded its
groundwater SSL (7.0 ug/kg). :

Nineteen semivolatile organic compounds were detected in site surficial samples. These compounds
included PAHs and phthalate compounds. SSLs are not available for two of these compounds: 2,4-
dinitrotoluene (one detect at a concentration of 21 J ug/kg), and carbazole {one detect at a
concentration of 22 J pg/kg). The other semivolatile organic compounds were detected below their
respective groundwater SSLs.

Eight pesticides were detected in surficial soils at low concentrations: alpha-BHC, endrin, 4,4'-DDE,
endosulfan l1, 4,4°-DDD, endrin aldehyde, alpha-chlordane, and gamma-chlordane. Each was detected
at a frequency of 1/8. All were detected at maximum concentrations below 10 ug/kg. Alpha-BHC
was detected above its groundwater SSL; others were detected below their respective groundwater
SSLs.

A single detect of a PCB, Aroclor-1260 was noted in a surface soil sample at a concentration of 140
J pg/kg. This is also below the PCB groundwater SSL of 8,200 ualkg.

Seventeen inorganic analytes were detected in the surface soil samples (Table 4-2). Of these, ten
were detected at concentrations which exceeded the maximum background concentration. Four of
these analytes, calcium, magnesium, potassium, and sodium, were not evaluated further because they
are considered essential human nutrients.

Of the remaining six analytes, only lead was detected at a concentration which exceeded its
groundwater SSL. Lead was detected at a maximum concentration of 208 mg/kg and a frequency of
8/8. Lead was detected at concentrations above the SSL at a frequency of 4/8 in surficial soils at the
site. ‘

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 four bo;eholes at Building 56.

Of the 32 organic compounds detected in surficial soils, only four were detected in subsurface soils:
methylene chloride, acetone, di-n-octyiphthalate, and di-n-butylphthalate. Methylene chloride was the
only compound in the group which was detected above its groundwater SSL of 7.0 ug/kg. Other
organic compounds, which are primarily strongly hydrophobic compounds, are tied up in surficial soils
and do not typically migrate to subsurface soils.

Sixteen inorganic analytes were detected in subsurface soil samples (Table 4-4). Of these, three were
detected at concentrations which exceeded the maximum background concentration: arsenic, calcium,
and thallium. One of these analytes, calcium, was not evaluated further because it is considered an
essential human nutrient.

Of the remaining two analytes, only arsenic was detected at a concentration which exceeded its
groundwater SSL. Arsenic was detected at a concentration of 31.7 mg/kg in a sample collected 2-4
feet below ground surface at borehole B-4. The SSL is 14 mg/kg. This was the.only positive detection
of arsenic at the site.
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TABLE 4-3

FROM 4 LOCATIONS
BUILDING 56
DAVISVILLE, RHODE ISLAND

GROUNDWATER PATHWAY DATA EVALUATION
ORGANIC COMPOUNDS IN SUBSURFACE SOIL SAMPLES

MAXIMUM GROUND- MAXIMUM
DETECTED WATER DETECTED FREQUENCY
COMPOUND CONCENTRATION SSL CONCENTRATION OF DETECTION
{wg/kg) (ug/kg) > SsL?
Methylene chloride 35 7.0 Yes 2/4
Acetone 64 J 1,020 No NE
di-n-Octyiphthalate 150 5.04E+10 No NE
di-n-Butylphthalate 100 J 11,900,000 No NE
Quantitation is approximate.
Not Evaluated.
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TABLE 4-4
GROUNDWATER PATHWAY DATA EVALUATION
INORGANIC ANALYTES IN SUBSURFACE SOIL SAMPLES
FROM 4 LOCATIONS
BUILDING 56
DAVISVILLE, RHODE ISLAND

_ MAXIMUM
. MAXIMUM MAXIMUM DETECTED GROUND- MAXIMUM
ANALYTE ) DETECTED BACKGROUND CONCENTRATION WATER DETECTED FREQUENCY
CONCENTRATION CONCENTRATION > MAXIMUM SSL CONCENTRATION OF DETECTION
(mg/kg) (mg/kg) BACKGROUND? (mg/kg) > SSL?

Aluminum 2,900 8,560 No . NE NE NE
Arsenic 31.7 8.1 Yes 14.0 Yes 1/4
Barium 8.2 158 No NE NE NE
Beryllium 0.42 0.66 No NE . NE NE
Calcium 2,180 628 Yes NE™ NE NE
Chromium 39 9.6 No NE No NE
Cobalt 2.3 4.6 No NE NE NE
Copper 2.6 15 No NE NE NE
lron 5,070 12,000 No NE NE NE
Lead 3.2J 53.8 . No NE NE NE
Magnesium 588 1,220 No - NE NE NE
Manganese 89 150 No : NE NE NE
Potassium 475 728 No ) NE NE NE
Thallium 13.6 ND Yes 300 No NE
Vanadium 3.3 24.6 No NE NE NE
Zinc 23.1 172 No NE NE NE

J Quantitation is approximate.

NA Not Available.

ND Not Detected.

NE Not Evaluated.

(1) Analyte is an essential human nutrient.
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No site-specific groundwater data are available.

Organic contaminants generally do not migrate from surface to subsurface soils in concentrations
above groundwater SSLs. The only inorganic contaminant detected in subsurface soil samples at a
concentration exceeding its groundwater SSL was arsenic, which was detected at one subsurface soil
sample location (B4-S2). Arsenic was not detected in the associated surface soil sample (B4-S1).
Lead concentrations in all of the subsurface soil samples were below the maximum background
concentration and SSL. Based on this evaluation, the potential for the migration of contaminants to
groundwater at the site is low. ' .
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5.0 SURFACE WATER PATHWAY

5.1 SURFACE WATER PATHWAY DESCRIPTION

NCBC-Davisville is located within the Potowomut-Wickford drainage basin, which coiaprises
approximately 60 square miles in the central-south portion of Rhode Island. Streams divide the basin
into several sub-basins. Building 56 lies within the Coastal River basin which drains from the highlands
to the west and discharges into Narragansett Bay.

The topography in the vicinity of the building is flat. The area around the building is paved with
bituminous concrete and packed gravels. The open concrete wash pad on the southeast corner of the
building is pitched to direct runoff into a sanitary sewer line which discharges at the Rhode Island Port
Authority wastewater treatment plant at Quonset Point.

Runoff from the other areas of the site is directed into the storm sewer system which discharges into
Mill Creek located east of Building 56. Mill Creek flows through culverts for approximately 0.4 miles
and then flows through a system of man-made channels before draining into Mill Cove (TRC, 1987).

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 aimost 40 inches and has
varied from 11.3 to 75.6 inches {TRC, 1993a). ‘

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. Water not entering the storm water culvert system
will therefore exit the site through the groundwater pathway.

Shellfishing in Allen Harbor, @n arm of Narragansett Bay, has been closed since approximately 1986
due to the presence of contaminants in the sediment in proximity to Calf Pasture Point landfill. Various
species and varieties of finfish, squid, and lobster are caught in Narragansett Bay (RIDEM, 1989).

5.2 SURFA.CE WATER PATHWAY DATA EVALUATION

This section provides an evaluation of the analytical results from a drain sediment sample collected
from a sanitary sewer line approximately 190 feet southwest of Building 56. The analytical results are
presented in Tables 5-1 and 5-2. In accordance with the work plan, no surface water or sediment
samples were collected from the storm water system.

Five pesticide-related compounds which were associated with past pesticide mixing and storage
activities at Building 56 were detected in the drain sediment sample (Table 5-1). These five
compounds (1,4-dichlorobenzene, endrin, endrin aldehyde, alpha-chlordane, and gamma-chlordane) are
used as pesticides and fumigants. The concentrations of compounds detected in the drain sediment
may be diluted by inflow of additional sediment from the housing complex. The sewer is a sanitary
sewer, and reportedly, sediment is not readily introduced into the system except through the Building
56 drain. The quantity of sediment accumulated in the drain did not cover the bottom surface of the
drain.
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TABLE 5-1
SURFACE WATER PATHWAY DATA EVALUATION
ORGANIC COMPOUNDS IN A DRAIN SEDIMENT SAMPLE
‘ BUILDING 56
DAVISVILLE, RHODE ISLAND

%
SRR

DETECTED
COMPOUND CONCENTRATION
. (ug/kg)

1,4-Dichlorobenzene 69 J
Phenanthrene ’ 600 J
Anthracene ' 140 J
Carbazole 924
Fluoranthene 1,600 J
Pyrene 760 J
Butylbenzylphthalate 160 J
di-n-Butylphthalate 74 J
Benzo(a)anthracene 760
Chrysene : 860
Benzo(b)fluoranthene 880
Benzol(k)fluoranthene 620
Benzo(a)pyrene . 720
Indeno(1,2,3-cd)pyrene 660
Dibenz(a,h)anthracene 230 J
Benzol(g,h,i)perylene 480
Endrin 11J
Endrin aldehyde 32 J
alpha-Chlordane 46
gamma-Chlordane 50

J Quantitation is approximate.
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TABLE 5-2
SURFACE WATER PATHWAY DATA EVALUATION
INORGANIC ANALYTES IN A DRAIN SEDIMENT SAMPLE
BUILDING 56

,
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DAVISVILLE, RHODE ISLAND

' DETECTED
ANALYTE CONCENTRATION (mg/kg)
Aluminum | 3,760
Arsenic 3.1
Barium 61.5J
Calcium 2,000 J
Chromium 10.2 J
Cobalt 3.3
Copper 589
Iron . 15,300
Lead 391 J
Magnesium 1,310 J
Manganese 131
Mercury 2.2
Nickel 7.8
Potassium 721 J
Silver 198
Sodium 1,170 J
Vanadium 7.8J
Zinc 1,460

Quantitation is approximate.
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A total of fifteen other organic compounds were detected at relatively low conce
from 74 Hglkg (di-n-butylphthalate) to 1,600 Ha/kg (ﬂuoranthene). These compounds

PAHs, and phthalates. The pavement surrounding Building 56 is a potential sor
detected in the sediment sample. :

No PCBs were detected in the sediment sample,
Eighteen metals were detected in the drain sample (Table 5-2). Several of 1

components of various pesticides. Copper was detected at 589 milligrams per k
mercury was present at 2.2 mg/kg; arsenic was detected at 3.1 mg/kg; lead was



6.0 SOIL EXPOSURE PATHWAY

6.1 SOIL EXPOSURE PATHWAY DESCRIPTION

The evaluation of the soil exposure pathway data in the following section assumes a residential reuse
scenario for Building 56.

Access to the site is currently. restricted by a barbed wire and chain link fence; however, this
evaluation considers that there is unrestricted access to the site and to the building interior. Building
56 is currently locked when not occupied. The area around Building 56 is paved and the soils which
are evaluated at the site are mostly covered by pavement and the Building slab. This evaluation is
conducted, however, assuming unrestricted access to soils at 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 C. This spreadsheet indicates the source of each SSL
used in the data evaluation tables.

6.2.1 Surface Soil

Tables 6-1 and 6-2 present an evaluation of the analytical data for the surface soil samples collected
from eight locations at Building 56. Surface soil samples are considered to be soil samples collected
at a depth of less than one foot from the ground surface, including the top sampie collected from each
soil boring.

A total of 32 organic compounds and 17 inorganic analytes were detected in surficial soils.

Four volatile organic compounds-were detected in surficial soil samples. Methylene chloride, acetone,
tetrachloroethene, and 2-butanone were detected at low concentrations below their compound
specific soil exposure SSL (Table 6-1).
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TABLE 6-1
SOIL EXPOSURE PATHWAY DATA EVALUATION
ORGANIC COMPOUNDS IN SURFACE SOIL SAMPLES
FROM 8 LOCATIONS
BUILDING 56
DAVISVILLE, RHODE ISLAND

MAXIMUM SOIL MAXIMUM
DETECTED EXPOSURE DETECTED FREQUENCY
COMPOUND CONCENTRATION SSL CONCENTRATION - | OF DETECTION
(wg/kg) (wa/kg) > SSL?

Methylene chloride 27 85,000 No NE
Acetone 27 7,820,000 No NE
2-butanone - 10J 3,910,000 No NE
Tetrachloroethene 44 12,000 No NE
Acenaphthene 64 J 4,690,000 No ° NE
2,4-Dinitrotoluene 21J NA NE 1/8
Fluorene 21J 3,130,000 No NE
Phenanthrene 220 J 3,130,000 No NE
Carbazole 22J NA NE - 1/8
Anthracene 62 J 23,500,000 No NE
Fluoranthene 540 3,130,000 No NE
Pyrene 490 2,350,000 No - NE
Butylbenzylphthalate 30J 15,600,000 No NE
Benzo(a)anthracene 240 9.0 Yes 3/8
Chrysene 280 110,000 No NE
bis(2-Ethylhexyl)phthalate 55 J 4,570 No NE
di-n-Octyl phthalate 130 J 1,560,000 No . NE
Benzo(b)fluoranthene 250 9.0 Yes 3/8
Benzo(k)fluoranthene 250 9.0 Yes 3/8
Benzo(a)pyrene - 200 110 Yes 3/8
Indeno(1,2,3-cd)pyrene 110 9.0 Yes 3/8
Dibenz(a,h)anthracene 36 9.0 Yes 2/8
Benzo(g,h,i)perylene 88 NA No NE
di-n-Butylphthalate 100 J 7,820,000 No NE
alpha-BHC 8.2J 100 No NE
Endrin 5.7J 23,500 No NE
4,4'-DDE 8.6 188 No i NE
Endosuifan [I s5J 469,000 No NE
4,4'-DDD 83 J 267 No NE
Endrin aldehyde 7.4J 23,500 No NE
alpha-Chiordane 144 430 No NE
gamma-Chlordane 8.5J 480 No NE
Aroclor-1260 140 J 1,000 No NE ]

J Quantitation is approximate.

NA Not Available.

NE Not Evaluated.




¢ TABLE 6-2 t
SOIL EXPOSURE PATHWAY DATA EVALUATION
INORGANIC ANALYTES IN SURFACE SOIL SAMPLES
FROM 8 LOCATIONS
BUILDING 56
DAVISVILLE, RHODE ISLAND

(1)

Analyte is an essential human nutrient.

6-3

: MAXIMUM MAXIMUM
MAXIMUM BACKGROUND DETECTED SOIL MAXIMUM
ANALYTE DETECTED CONCENTRATION CONCENTRATION EXPOSURE DETECTED FREQUENCY
CONCENTRATION, (mg/kg) > MAXIMUM SSL CONCENTRATION | OF DETECTION
(mg/kg) BACKGROUND? - (mg/kg) > SsL?
Aluminum 5,780 8,560 No NE NE NE
Arsenic 1.5 8.1 : No NE NE NE
Barium 66.3 J 15.5 Yes 5,470 No NE
Beryllium 0.65 0.66 " No NE NE NE
Calcium 4,700 628 Yes NE NE NE
Chromium 13.4 9.6 Yes 78,200 No NE
Cobalt 4.3 4.6 No NE NE NE
Copper 7.1 15 No NE NE NE
Iron 11,400 12,000 No NE NE - NE
Lead 208 53.8 Yes 1509 Yes 8/8
Magnesium 2,440 1,220 Yes NEM NE NE
Manganese 165 150 Yes 391 No NE
Nickel 7.3 5 Yes 1,600 No NE
Potassium 1,370 728 Yes NE™ NE NE
Sodium 313 119 Yes NE™ NE NE
Vanadium 13.6 24.6 No NE NE NE
Zinc 224 172 Yes 23,500 No NE
J Quantitation is approximate.
NA Not Available.
" NE Not Evaluated.




Nineteen semi-volatile organic compounds were detected in site surficial samples. These compounds
included PAHs and phthalate compounds. SSLs are not availabie for two of these compounds, 2,4-
dinitrotoluene (one detect at a concentration of 21 J), and carbazole (one detect at a concentration

of 22 J).

Six PAHs were detected in the surface soil samples at concentrations which exceeded their soil
exposure SSLs: benzo(a)anthracene; benzo(b)fluoranthene; benzolk)fluoranthene; benzo(a)pyrene;
indeno(1,2,3-cd)pyrene; and dibenz(a,h)anthracene. Exceedances of SSL concentrations occurred in
three of the eight surficial samples collected. The pavement surrounding Building 56 is a potential
source of the PAHs detected in the surface soil samples. Based on the observed distribution of PAHSs,

additional evaluation of the occurrence of PAHs may be warranted at the site.

Eight pesticides were detected in surficial soils at low concentrations; each at a frequency of detection’

of 1/8. Alpha-BHC, endrin, 4,4’-DDE, endosuifan i, 4,4’-DDD, endrin aldehyde, and alpha- and
gamma-chiordane were detected at max:mum concentrattons below 10 ug/kg, and.below their

respective soil exposure SSLs.

A single detect of a PCB, Aroclor-1260, was noted in a surface soil sample at a concentrat:on of 140
J pg/kg. This is also below the soil exposure SSL.

Seventeen inorganic analytes were detected in surface soil samples (Table 6-2).

above the soil exposure SSL in only one surficial soil sample collected at the site. The occurrence of
lead above soil exposure SSLs appears to be very limited at the site.

1)
3

Of these, ten were -
detected at a concentration which exceeded the maximum respective background concentration. Four
of these analytes, calcium, magnesium, potassium, and sodium, were not evaluated further because
they are considered essential human nutrients.Of the remaining analytes, only lead was detected at
concentrations which exceeded its soil exposure SSL of 150 mg/kg. Lead was detected at a maximum
concentration of 208 mg/kg and a frequency of 8/8. However, lead was detected in concentrations

The Rhode Island Department of Health (1992) "lead-free” standard for soil was used in the evaluation
of the lead results. This standard, 150 mg/kg, is designed to be protective of children in residential
settings. Lead was detected over the "lead-free” standard in only one surface soil sample {(SS-4A).
This singular occurrence of lead above a regulatory level may pose a minimal risk at the site.

6.2.2 Wipe Samples

Tables 6-3 and 6-4 present an evaluation of the analytical results from wipe sampling conducted in
Building 56 in June 1993 and February 1994. This evaluation considers unrestricted access to the

interior of Building 56.
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Since national standards for contamination of building interiors have not been established, the
maximum concentration of each analyte detected in wipe samples from five locations inside Building
56 is compared to a Building Interior Cleanup Standard proposed by the New Jersey Department of
Environmental Protection (1932). 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. '
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NA
NE

(1)

TABLE 6-3

SOIL EXPOSURE PATHWAY DATA EVALUATION
ORGANIC COMPOUNDS IN WIPE SAMPLES

" FROM 6 LOCATIONS
BUILDING 66

- DAVISVILLE, RHODE ISLAND

MAXIMUM NEW JERSEY :
DETECTED CLEANUP MAXIMUM DETECTED | FREQUENCY OF
COMPOUND CONCENTRATION STANDARD"™ CONCENTRATION > DETECTION
{pg/100 cm?) (zg/100 cm?) NJCS?
Acenaphthene 6J 2.2 Yes 1/5
Dibenzofuran 8J NA NE 1/5
Fluorene 8J 1.5 Yes 1/5
Phenanthrene 27 NA : NE 2/5
Anthracene 6J 10.9 Yes 1/5
Carbazole 2J NA NE 2/5
di-n-Butylphthalate 2J 3.6 Yes 5/5
Fluoranthene 34 1.8 Yes 3/5
Pyrene 25 1.1 Yes 2/5
Butylbenzylphthalate 1J 7.3 Yes 1/5
Benzo{a)anthracene 2J 0.53 Yes 2/5
Chrysene 5J 0.53 Yes 2/5
di-n-Octylphthalate 3J 0.73 Yes 4/5
Benzo(b)fluoranthene 2J 0.83 Yes 2/5
Benzo{k)fluoranthene 1J 0.53 Yes 2/5
Benzo(a)pyrene 0.8J 0.53 Yes 1/5
Heptachlor 0.083 J 0.018 Yes 1/5
Dieldrin 0.21J 0.002 Yes 2/5
4,4'-DDE 0.18 11.3 No NE
Endrin aldehyde 0.7J NA NE 2/5

Quantitation is approximate.

Not Available.
Not Evaluated.

New Jersey cleanup standard for accessible surfaces of building interiors.
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NA
NE

(1)

(2)

(3)

(4)

TABLE 64

SOIL EXPOSURE PATHWAY DATA EVALUATION
INORGANIC ANALYTES IN WIPE SAMPLES

FROM 6 LOCATIONS
BUILDING 56

DAVISVILLE, RHODE ISLAND

MAXIMUM NEW JERSEY MAXIMUM
DETECTED CLEANUP DETECTED FREQUENCY OF
ANALYTE CONCENTRATION STANDARD® CONCENTRATION DETECTION
(zg/100 cm?) {(#g/100 cm?) > NJCS? )
Aluminum 1,020 NA NE 5/5
Arsenic 1.1 2.2 No NE
Barium 16.6 2.54 Yes 5/5
Calcium 2,200 NEW NE NE
Chromium 4.9 36.3 No NE
Cobalt 2.1 0.290 Yes 3/5
Copper 16.7 1.45 Yes 3/5
Iron 4,030 NE™ NE .NE
Lead 122 21.52 Yes 5/5
Magnesium 336 NE" NE NE
Manganese 45.2 0.182 Yes 5/5
Mercury 0.48 240 No NE
Potassium 291 NE" NE NE
Sodium 258 NE™ NE NE
Vanadium 2.6 0.254 Yes 2/5
Zinc 100 10.9 Yes 5/5
Cyanide 1.3 0.726 Yes mne

Quantitation is approximate.

Not Available.

Not Evaluated.

Analyte is an essential human nutrient.

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

New Jersey cleanup standard for accessible surfaces of building interiors, unless otherwise specified.

Only the duplicate wipe sample collected in February 1994 was analyzed for cyanide.




The cleanup standards for carcinogenic effects are based on a scenario which assumes daily exposure
of an adult, via ingestion, to an 8.9 m? 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? accessible contaminated surface for 5 days per week, over a 25-
vear 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 C.

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.

Twenty organic compounds were detected in the wipe samples. New Jersey cleanup standards were
unavailable for four of these compounds: dibenzofuran, phenanthrene, carbazole, and endrin aldehyde.
Of the remaining 16 compounds, all (except 4,4’-DDE) were detected at concentrations above the
applicable New Jersey cleanup standard, Of these, di-n-butylphthalate had the highest frequency of
detection (5/5); acenaphthene, fluorene, anthracene, butylbenzylphthalate, benzo(a)pyrene, and
heptachlor had the lowest frequencies of detection {(1/5).

Seventeen inorganic analytes were detected in the wipe samples. A New Jersey cleanup standard was
unavailable for aluminum, which was detected at 5 of 5 locations. New Jersey cleanup standards
were not evaluated for the essential human nutrients calcium, iron, magnesium, potassium, and
sodium. Of the remaining 11 analytes, 8 (barium, cobalt, copper, lead, manganese, vanadium, zinc,
and cyanide) were detected at concentrations above the applicable New Jersey cleanup standard. 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 NHP) 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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7.0 AIR PATHWAY

7.1 AIR PATHWAY DESCRIPTION

Site soils are, for the most part, overlain by impermeable covers such as pavement and building slab.
The evaluation of the air exposure pathway data in the following section, however, assumes
unrestricted access to site soils in a residential reuse scenario.

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 C. This spreadsheet indicates the
source of each SSL used in the data evaluation tables.

Based on available file information, no air sampling activities have been conducted at the NCBC
Building 56 site.

7.2.1 Surface Soil

Tables 7-1 and 7-2 present an evaluation of the analytical data for the surface soil samples collected
from eight locations at Building 56. Surface soil samples are considered to be samples collected at a
depth of less than one foot from the ground surface, including the top sample collected from each soil
boring.

Thirty-two organic compounds were detected in the surface soil samples. Air pathway SSLs were
available for 12 of these compounds; none exceeded their respective SSL.

Seventeen inorganic analytes were detected in the surface soil samples (Table 7-2). Of these, nine
were detected at a concentration which exceeded the maximum respective background concentration.
Four of these analytes, calcium, magnesium, potassium, and sodium, were not evaluated further
because they are considered essential human nutrients. .
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TABLE 7-1

AIR PATHWAY DATA EVALUATION

ORGANIC COMPOUNDS IN SURFACE SOIL SAMPLES

FROM 8 LOCATIONS

BUILDING 66
DAVISVILLE, RHODE ISLAND
MAXIMUM AIR MAXIMUM
DETECTED PATHWAY DETECTED FREQUENCY
COMPOUND CONCENTRATION SsL CONCENTRATION OF DETECTION
(walkg) (wa/kg) .> SSL?
Methylene chloride 27 44,000 ‘No NE
Acetone 27 NA NE 5/8
2-butanone 10J 53,600,000 No NE
Tetrachloroethene 4J 41,000 No NE
Acenaphthene 64 J NA NE 2/8
2,4-Dinitrotoluene 21 J NA NE 1/8
Fluorene 214 NA NE 1/8
Phenanthrene 220J NA NE 3/8
Carbazole 224 NA NE 1/8
Anthracene 62J NA NE 1/8
Fluoranthene 540 NA NE 3/8
Pyrene 490 NA NE 3/8
Butylbenzylphthalate 30J NA NE 2/8 .
Benzo(a)anthracene 240 1,020 No NE
Chrysene 280 800 No NE
bis(2-Ethylhexyl)phthalate 55 J NA NE 1/8
di-n-Octyl phthalate 130 J NA NE 1/8
Benzo(b)fluoranthene 250 1,020 No - NE
Benzo(k)fluoranthene 250 1,020 No NE
Benzo(a)pyrene 200 13,300 No NE
Indeno(1,2,3-cd)pyrene 110 630,000 No NE
Dibenz(a,h}anthracene 36 630,000 No NE
Benzo(g,h,i)peryiene 88 NA NE 3/8
di-n-Butylphthalate 100 J NA NE 3/8
alpha-BHC 9.2J 1,000 No NE
Endrin 5.7J NA NE 1/8
4,4'-DDE 8.6 NA NE 1/8
Endosulfan it 54 NA NE 1/8
4,4’-DDD 53J NA NE 1/8
Endrin aldehyde 7.4J NA NE 1/8
alpha-Chiordane 144 600 No 1/8
gamma-Chlordane 85J 600 No 1/8
~ Aroclor-1260 140 NA NE 1/8

J
NA
NE

Quantitation is approximate;
Not Available.
Not Evaluated.
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TABLE 7-2 -

AIR PATHWAY DATA EVALUATION

INORGANIC ANALYTES IN SURFACE SOIL SAMPLES
FROM 8 LOCATIONS

DAVISVILLE, RHODE ISLAND

BUILDING 656

: MAXIMUM
MAXIMUM MAXIMUM DETECTED AIR MAXIMUM
DETECTED BACKGROUND CONCENTRATION PATHWAY DETECTED FREQUENCY
ANALYTE CONCENTRATION CONCENTRATION > MAXIMUM SSL CONCENTRATION OF DETECTION
(mg/kg) (mg/kg) BACKGROUND? (ma/kg) . > SSsL?

Aluminum 5,780 8,660 No NE NE NE
Arsenic 1.5 8.1 No NE NE NE
Barium 66.3 J 15.5 Yes 235,000 No NE
Beryllium 0.65 0.66 No NE NE NE
Calcium 4,700 628 Yes NE™ NE NE
Chromium 13.4° 9.6 Yes 940 No NE
Cobalt 4.3 4.6 No NE NE NE
Copper 7.1 15 No NE NE NE
Iron 11,400 12,000 No NE! NE NE
Lead 208 53.8 Yes 150% Yes 8/8
Magnesium 2,440 1,220 Yes NE™ NE NE
Manganese 155 150 Yes 23,500 No NE
Nickel 7.3 5 Yes 47,000 No NE
Potassium 1,370 728 Yes NE™ NE NE
Sodium 313 119 Yes NEM™ NE NE
Vanadium 13.6 24.6 No NE NE NE
Zinc 224 172 Yes NA NE 8/8

J Quantitation is approximate.

NA Not Available.

NE Not Evaluated.

(1) Analyte is an essential human nutrient.

(2) Rhode Island Department of Health "lead-free" standard for soil.

7-3




Of the remaining analytes, only lead was detected at concentrations which exceeded its air pathway
SSL of 150 mg/kg. Lead was detected at a maximum concentration of 208 mg/kg and a frequency
of 8/8. However, lead was detected in concentrations above the air pathway SSL in only one surficial
soil sample collected at the site. The occurrence of lead above the air pathway SSL therefore appears
to be very limited at the site.

The Rhode Island Department of Health (1992) "lead-free" standard for soil was used in the evaluation
of the lead results. This standard, 150 mg/kg, is designed to be protective of children in residential
settings. Lead was detected over the "lead-free” standard in only one surface soil sample (SS-4A).
This singular occurrence of lead above a regulatory level may pose a minimal risk at the site.

Air pathway SSLs are generally unavailable for organic contaminants present in surficial soils at the
site. Organic contaminants detected at the site are detected in relatively low concentrations, and are
detected at relatively low frequencies. Currently, most of the site surficial soils are overlain by
impermeable cover; and the possibility of airborne transport of soils is minimal. However, upon
removal of the site pavement and/or building slab, the possibility of airborne transport of site soils and
associated contaminants will increase. Potential receptors include the residential area north of the site,
Allen Harbor, and wetlands adjacent to the Harbor.



8.0 SUMMARY AND CONCLUSIONS

The objective this Study Area Screening Evaluation at Building 56 was to verify the impact, if any, of
the storage of materials inside Building 56 on the building interiors, soil beneath the building, and an
associated drainage system. The site, as currently defined, is limited to the building and an exterior
concrete pad.

Field activities included the advancement of three soil borings to ten feet beneath the building concrete
floor and one soil boring through the wash pad to the top of bedrock, collection of wipe samples, and
the collection of a drain sediment sample at one location. Surficial soil samples in locations proximate
to building access ways were also collected.

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

An evaluation of the analytical data pertaining to the groundwater pathway determined that methylene
chloride, alpha-BHC, and lead were detected in surface soil samples at concentrations which exceeded
their groundwater SSLs. Methylene chloride and arsenic were detected in subsurface soil samples at
concentrations which exceeded their groundwater SSLs. Organic contaminants generally do not
migrate from surface to subsurface soils in concentrations above groundwater SSLs. Lead was
detected at one surface soil sample location at a concentration which exceeded its groundwater SSL;
however, lead was not detected in any subsurface soil samples at concentrations above its
groundwater SSL. The only inorganic contaminant detected in subsurface soils at a concentration
which exceeded its groundwater SSL was arsenic, which was detected at one subsurface soil sample
location. Based on this evaluation, the potential for the migration of contaminants to groundwater
at the site is low.

An evaluation of the analytical data pertaining to the surface water pathway determined that several
contaminants were detected in a drain sediment sample collected from a sanitary sewer line
approximately 190 feet southwest of Building 56. These contaminants included five pesticide-related
compounds (1,4-dichlorobenzene, endrin, endrin aldehyde, alpha-chlordane, and gamma-chlordane)
which were associated with past pesticide mixing and storage activities at Building 56. Building 56
facilities are no longer used in conjunction with pesticide mixing operations. There is no human
contact with the small quantities of sediment retained in the drain. The sediment will eventually be
discharged to the wastewater treatment plant.

An evaluation of the analytical data pertaining to the soil exposure pathway determined that several
contaminants were detected in surface soil samples at concentrations which exceeded their soil
exposure SSLs. These contaminants include lead and five PAHs: (benzol(a)anthracene,
benzo(b)fluoranthene, benzol(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-cd)pyrene, and
dibenz{a,h)anthracene. The pavement surrounding Building 56 is a potential source of the PAHs
detected in the surface soil samples. Fifteen organic compounds and eight inorganic analytes were
detected in wipe samples at concentrations which exceeded the applicable Rhode island or New Jersey
standard.

Air pathway SSLs are generally unavailable for organic contaminants detected in surficial soils at the

site. Organic contaminants detected at the site were detected in relatively low concentrations, and
were detected at relatively low frequencies. Where an SSL was available, the detected concentration
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did not exceed it. Lead was detected in one surface soil sample at a concentration which exceeded
its air pathway SSL. Currently, most of the site surficial soils are overlain by impermeable cover; and
the possibility of airborne transport of soils is minimal. However, upon removal of the site pavement
and/or building slab, the possibility of airborne transport of site soils and associated contaminants will
increase. Potential receptors include the residential area north of the site, Allen Harbor, and wetlands
adjacent to the Harbor.
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ANALYTICAL RESULTS



DATA QUALIFIER DEFINITIONS

J - Quantitation is approximate due to limitations identified during data validation.
u - - Result is non-detected at the indicated detection limit/quantitation limit.
uJ - Resuilt is non-detqcted and the indicated detection limit is estimated.

R or UR - Rejected.



SITE: CTO 127, NCBC, DAVISVILLE, RHODE ISLAND

BUILDING 56 SOIL BORING RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:

03-B1-S1-062393

03-B1-52-062393

03-B2-51-062393

03-B2-52-062393

LABORATORY ID: 14317.15 14317.16 14317.17 14317.18

TCL VOLATILES SOILS (ug/Kg) CRQL MDL Y
CHLOROMETHANE 10 0.7 10 U 10 U 11 U 1M u
BROMOMETHANE 10 0.7 10 U 0 U 1 U 1M v
VINYL CHLORIDE 10 04 10 U 10 U 1" U 1" u
CHLOROETHANE 10 0.4 10 U 10 U 11 v 1 U
METHYLENE CHLORIDE 10 0.7 21 a5 27 18 U
ACETONE 10 42 16 U 30 U s U 64 J
CARBON DISULFIDE 10 07 10 U 10 U 1M1 U 1" U
1,1-DICHLOROETHENE 10 0.7 10 U 10 U 11 U 11 U
1.1-DICHLOROETHANE 10 0.5 10 U 10 U 1M U 1M U
1.2-DICHLOROETHENE (TOTAL) 10 1 10 U 1 U 1" U 11 U
CHLOROFORM 10 0.6 10 U 10 U 11 U 11 U
1,2—DICHLOROETHANE 10 0.8 10 U 10 U 11 U 11 U
2-BUTANONE 10 32 10 U 10 U 11 U 1w
1.1,1 -TRICHLOROETHANE 10 05 10 U 10 U 11 U 1"n u
CARBON TETRACHLORIDE 10 09 10 U 10 U 1" U " u
BROMODICHLOROMETHANE 10 08 10 U 10 U 1" U 1M U
1,2-DICHLOROPROPANE 10 0.7 10 U 10 U 1 u 11 U
CIS—1,3—-DICHLOROPROPENE 10 05 10 U 10 U 11 U 1M U
TRICHLOROETHENE 10 26 100 U 100 U 11 U " u
DIBROMOCHLOROMETHANE 10 13 10 U 10 U 11 U 1" U
1,1,2- TRICHLOROETHANE 10 1.4 0 U 10 U 11 U "M U
BENZENE 10 0.4 10 U 10 U 11 U 11 U
TRANS—1,3-DICHLOROPROPENE 10 0.8 10 U 100 U 11 U 1M U
BROMOFORM 10 1.8 10 U 10 U 1M U 1" U
4-METHYL-2-PENTANONE 10 48 10 U 10 U 11 U " v
2-HEXANONE 10 41 10 U 10 U 11 U 1M1 U
TETRACHLOROETHENE 10 0.9 1 J 10 U 11 U 1 u
1,1,2,2- TETRACHLOROETHANE 10 27 10 U 10 U 11 U "M U
TOLUENE 10 0.7 10 U 10 U 1M U 1" u
CHLOROBENZENE 10 1 10 U 10 U 1 u 11 U
ETHYLBENZENE 10 07 10 U 10 U 1 v 11 U
STYRENE 10 1.1 10 U 10 U 11 U 11 U
XYLENE (TOTAL) 10 1.7 10 U 10 U 1 U 1 U
% SOLIDS: 97.0 97.0 93.0 90.0



SITE: CTO 127, NCBC, DAVISVILLE, RHODE ISLAND

BUILDING 56 SOIL BORING RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

03-B4-52-062293

CLIENT ID: 03-B3-S1-062393 03-B3-52-062393 03-B4—S1-062293
LABORATORY ID: 14317.19 14317.20 14267.11 114267.12
TCL VOLATILES SOILS (ug/Kg) CRAL MDL
CHLOROMETHANE 10 07 10 U 1 U 10 U "n u
BROMOMETHANE 10 0.7 10 U 11 U 10 U 1M1 U
VINYL CHLORIDE 10 04 10 U 11 U 10 - U 11 U
CHLOROETHANE 10 04 100 U 1M v 100 U 11 U
METHYLENE CHLORIDE 10 0.7 11U 14 U 10 U 13
ACETONE 10 42 13 U 23 U 100 U 14 U
CARBON DISULFIDE 10 0.7 10 U 11 U 10 U " U
1,1-DICHLOROETHENE 10 07 10 U "M U 10 U 11 U
1,1-DICHLOROETHANE 10 05 100 U 1M1 U 10 U 11 U
1,2- DICHLOROETHENE (TOTAL) 10 1 10 U 1" u 100 U 1 U
CHLOROFORM 10 06 10 U 1M U 100 U 11 U
1,2-DICHLOROETHANE 10 08 10 U 1" U 10 U 1 U
2—-BUTANONE 10 32 10 W 1"noow 10 U 1" U
11,1 —~TRICHLOROETHANE 10 05 10 U 1M U 10 U 1" U
CARBON TETRACHLORIDE 10 0.9 10 U "M U 10 U "M U
BROMODICHLOROMETHANE 10 08 0 U 1M U ‘10 U 1" U
1,2-DICHLOROPROPANE 10 07 10 U "M U 100 U " U
CiS—1,3~DICHLOROPROPENE 10 05 10 u 11 U 10 U T
TRICHLOROETHENE 10 26 10 U 1M U 10 U " U
DIBROMOCHLOROMETHANE 10 1.3 100 .U 1" U 10 U 11 U
1.1,2—TRIGHLOROETHANE 10 1.4 10 U 1" 10 U 11 U
BENZENE 10 0.4 10 U 1" U 10 U 11 U
TRANS-1,3-DICHLOROPROPENE 10 08 10 U "M U 1 U 1M U
BROMOFORM 10 1.8 100 U 1M U 10 U 1M U
4—METHYL-2—PENTANONE 10 48 10 U "M u 10 U 1M U
2-HEXANONE 10 41 10 U 1 u 10 U T
TETRACHLOROETHENE 10 0.9 10 U 1 u 0 U 11 U
1,1,2,2-TETRACHLOROETHANE 10 27 10 U 1 U 10 U 1M1 U
TOLUENE 10 0.7 10 U 1M U 10 U 1 u
CHLOROBENZENE 10 1 10 U "M U 10 U " U
ETHYLBENZENE 10 0.7 10 U " U 10 U 1M U
STYRENE 10 1.1 10 U " U 10 U 11 U
XYLENE (TOTAL) 10 1.7 10 U 1 U 10 U 1M U
98.0 91.0 98.6 929

% SOLIDS:



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56 SOIL BORING RESULTS

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:
LABORATORY ID:

TCL SEMIVOLATILES SOILS (ug/Kg)

PHENOL
BIS(2—CHLOROETHYL)ETHER
2-CHLOROPHENOL
1,3—-DICHLOROBENZENE
1,4—-DICHLOROBENZENE
1,2-DICHLOROBENZENE
2—-METHYLPHENOL
BIS(2—-CHLOROISOPROPYL)ETHER
4-METHYLPHENOL
N-NITROSO-DI-N—-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

ISOPHORONE

2—-NITROPHENOL

2,4— DIMETHYLPHENOL
2,4-DICHLOROPHENOL .
1.2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
BIS(2—CHLOROETHOXY)METHANE
HEXACHLOROBUTADIENE
4-CHLORO-3—-METHYLPHENOL
2—-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6—TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2—-NITROANILINE

DIMETHYL PHTHALATE
ACENAPHTHYLENE

2,6 —DINITROTOLUENE
3—-NITROANILINE
ACENAPHTHENE

CRQL

330

330

330

- 330

330

330
330
330

MOL

36
27
37
40
43
47
47
40
47
47
27
53
40
a3
7
40
40
47
57
47
47
57
47
110
53
80
73
77
83
70
60
55
97

03-B1-51-062393

14317.15

340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
820
340
820
340
340
340
820
340

cccccccccccecCcCccccccgcccccccccQcecccc

03-B1-52-062393

14317.16

340
340
340
340
340
340

340
340

340
340
340
340
340
340
340
340
340

340
340
340
340
340
820
340
820
340
340
340
820
340

cccCcececccccccececocoCccecCcccoccccccccccocc

03-B2-S1-062393 03-B2-52-062393

1431717

360
360
860
360

ccccgcccccccccgcccccocccoccoccoccccccccccC

14317.18

370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
370
830
370

370
370
370
890
370

cccCcgCcccctcCcoccccccceoceccgcccccccccccccc



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56 SOIL BORING RESULTS

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

03-B1-52-062393 03-B2-S1-062393 03-B2-52-062393

CLIENT ID: 03-B1-S51-062393

LABORATORY ID: 14317.15 14317.16 1431747 14317.18

TCL SEMIVOLATILES SOILS (ug/Kg) CRaQL MDL

2,4-DINITROPHENOL 800 43 820 U g0 U 860 U g0 U
4-NITROPHENOL 800 120 820 U 820 U 80 U 8%0 U
DIBENZOFURAN 330 73 340 U 0 U 360 U o U
2,4-DINITROTOLUENE 330 57 340 U 30 U 360 U 7o U
DIETHYLPHTHALATE 330 50 340 U 30 U 30 U 70 U
4-CHLOROPHENYL— PHENYLETHER 330 40 340 U 30 U 360 U a0 U
FLUORENE 330 37 340 U a0 U 360 U a0 U
4—NITROANILINE 800 43 820 U 820 U 80 U 8% U
4,6 - DINITRO-2—METHYLPHENOL 800 160 820 U 20 U 80 U g8%0 U
N -NITROSODIPHENYLAMIN(1) 330 33 340 U 340 U 360 U aTo U
4-BROMOPHENYL-PHENYLETHER 330 53 0 U 40 U 360 U 70 U
HEXACHLOROBENZENE 330 57 340 U 0 U 360 U 7o U
PENTACHLOROPHENOL 800 93 820 U 820 U 860 U 8% U
PHENANTHRENE 330 77 340 U 340 U 360 U a0 U
ANTHRACENE 330 73 a0 U 340 U 360 U 7o U
CARBAZOLE 330 47 350 U 0 U 360 U 7o U
DI-N—BUTYLPHTHALATE 330 50 30 U 340 U a0 U 70 U
FLUORANTHENE 330 80 30 U 340 U s U a7z0 U
PYRENE 330 73 340 U 340 U 30 U 7o U
BUTYLBENZYLPHTHALATE 330 43 340 U 340 U 30 U 3’0 U
3,3’~DICHLOROBENZIDINE 330 80 340 U 40 U 360 U o U
BENZO(R)ANTHRACENE 330 47 340 U 340 U 30 U a?l0 U
CHRYSENE 330 30 340 U 340 U 30 U o U
BIS (2—ETHYLHEXYL)PHTHALATE 330 57 7o U 340 U 360 U azo U
DI~N-OCTYL PHTHALATE 330 a7 340 U 340 U 360 U a0 U
BENZO(B)FLUORANTHENE 330 120 340 U 340 U 360 U a0 U
BENZO(K) FLUORANTHENE 330 150 340 U 40 U 360 U a0 U
BENZO(A)PYRENE 330 77 340 U a0 U 0 U ato U
INDENO(1,2,3-CD)PYRENE 330 57 340 U 350 U 30 U 7o U
DIBENZ (A,H)ANTHRACENE 330 67 340 U 30 U 30 U ato U
BENZO(G.H,)PERYLENE 330 97 340 U a0 U 0 U atlo U
% SOLIDS: 97.0 97.0 93.0 0.0



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56 SOIL BORING RESULTS

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:
LABORATORY ID:

TCL SEMIVOLATILES SOILS (ug/Kg)

PHENOL
BIS(2—CHLOROETHYL)ETHER
2-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,2—DICHLOROBENZENE
2-METHYLPHENOL
BIS(2—CHLOROISOPROPYL)ETHER
4—-METHYLPHENOL
N—NITROSO—DI-N~PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

ISOPHORONE

2-NITROPHENOL

2,4- DIMETHYLPHENOL

2,4- DICHLOROPHENOL
1,2,4—TRICHLOROBENZENE
NAPHTHALENE
4—CHLOROANILINE
BIS(2—~CHLOROETHOXY)METHANE
HEXACHLOROBUTADIENE
4—CHLORO-3-METHYLPHENOL
2—-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2.4,6- TRICHLOROPHENOL

2,4,5- TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE

DIMETHYL PHTHALATE
ACENAPHTHYLENE
2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE

CRQL

330
330
330
330
330
330

- 330

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
800
330
800
330
330
330
800
330

MDL

36
27
37
40
43
47
47
40
47
47
27
53
40
33
77
40
40
47
57
47
47
57
47
110
53
80
73
77
83
70
60
55
97

03-B83-51-062393

14317.189

340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
340
810
340
810
340
340
340
810
340

cCccCcccccccccoccccccoccoceocccccocccccccc

03-B3-52-062393

14317.20

360
360
880
360

ccccCcCcCcCcCcCcgCccccccccocccccccococcccccccCc

03-B4-51-062293

14267.11

810
330
810
330
330
330
810
330

CCcccccccccccccCCcCccCCccCccccecccccccEce

03-B4-52-062293

14267.12

350
350
350
350
350
350
350

350
350
350
350

350

350
350
350
350
350
350
350
350
350
350
850
350
850
350
350
350
850
350

cCcCcCCcCcCcCcCCcCcCcCcCccCccCctccCccccocccccccccccc



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56 SOIL BORING RESULTS

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID: 03-B3-51-062393 03-B3-52-062393 03-B4-S1-062293 03-B4-52-062293
LABORATORY ID: 14317.19 14317.20 14267.11 14267.12

~
TCL SEMIVOLATILES SOILS (ug/Kg) CRaL MDL
2,4—-DINITROPHENOL 800 43 810 U 880 U 810 U 850 U
4-NITROPHENOL 800 120 810 U 880 U 810 U 850 U
DIBENZOFURAN 330 73 330 U 30 U 330 U 30 U
2,4—DINITROTOLUENE 330 57 3490 U 30 U 330 U as0 U
DIETHYLPHTHALATE a3o 50 30 U 30 U 330 U 350 U
4—CHLOROPHENYL - PHENYLETHER 330 40 340 U 360 U a3 U 30 U
FLUORENE 330 ar 300 U 0 U 330 U as0 U
4—NITROANILINE 800 43 810 U 880 U 810 U 850 U
4,6-DINITRO—2—~METHYLPHENOL 800 160 810 U 880 U 810 U 850 U
N-NITROSODIPHENYLAMIN(1) 330 a3 3490 U 30 U 330 U s U
4-BROMOPHENYL-PHENYLETHER 330 53 390 U 360 U a3 U 350 U
HEXACHLOROBENZENE 330 57 30 U 30 U 330 U ase U
PENTACHLOROPHENOL 800 93 810 U 880 U 810 U 80 U
PHENANTHRENE 330 77 30 U s U 330 U s U
ANTHRACENE 330 73 a0 U 30 U 330 U as0 U
CARBAZOLE 330 47 340 U 30 U a3 U 30 U
DI—~N—BUTYLPHTHALATE 330 50 340 U 30 U 65 J 100 J
FLUORANTHENE 330 80 a0 U 0 U a3l U 350 U
PYRENE 330 73 s U 380 U 330 U aso U
BUTYLBENZYLPHTHALATE 330 43 340 U 80 U 330 U as0 U
3,3'—DICHLOROBENZIDINE 330 80 30 U O U 33 U 30 U
BENZO(A)ANTHRACENE 330 47 30 U 0 U 330 U 3/ U
CHRYSENE 330 30 30 U 30 U 330 U 30 U
BIS (2 - ETHYLHEXYL) PHTHALATE 330 57 30 U 30 U 55 J 350 U
DI-N—OCTYL PHTHALATE 330 47 340 U 360 U 13 J 150 J
BENZO(B) FLUORANTHENE 30 120 340 U 360 U 330 U 30 U
BENZO(K)FLUORANTHENE 330 150 340 U 30 U 330 U 350 U
BENZO(A)PYRENE 330 77 30 U 360 U 330 U s U
INDENO(1,2,3~CD)PYRENE 330 57 340 U 30 U 33 U 30 U
DIBENZ(A,H)ANTHRACENE 330 67 340 U 3O U 33 U as0 U
BENZO(G H,)PERYLENE a30 97 30 U s U a3 U 30 U
% SOLIDS: 98.0 91.0 98.6 92.9



SITE: CTO 127, NCBC, DAVISVILLE, RHODE ISLAND

BUILDING 56 SOIL BORING RESULTS

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

03—-B1-S1-062393

03-B1-52-062393

03-B2-51-062393

03-B2-S2-062393

CLIENT ID:
LABORATORY ID: 14317.15 14317.16 14317.17 14317.18
TCL PESTICIDES/PCB SOILS (ug/Kg) CRQL MDL
ALPHA—BHC 1.7 0.06 18 W 18 U 18 U 19 U
BETA-BHC 1.7 0.12 18 W 18 U 18 U 19 U
DELTA-BHC 17 0.06 18 W 18 U 18 U 19 U
GAMMA —BHC (LINDANE) 17 0.06 18 W 18 U 18 U 19 U
HEPTACHLOR 1.7 0.06 18 W 18 U 18 U 19 U
ALDRIN 1.7 0.03 18 W 18 U 18 U 19 U
HEPTACHLOR EPOXIDE 1.7 0.03 18 W 18 U 18 U 19 U
ENDOSULFAN | 1.7 0.06 18 W 18 U 18 U 19 U
DIELDRIN 33 0.06 34 U 34 U as u 37 U
44'-DDE 33 0.06 34 W 34 U 35 U a7z U
ENDRIN 33 0.15 34  UJ 34 U a5 U 37 U
ENDOSULFAN Il 33 0.12 34 W asg u 35 U 37 U
4,4'-DDD ' 33 0.09 34 W 34 U 35 U 37 U
ENDOSULFAN SULFATE 33 0.12 34 UJ 34 U a5 U 37 U
4,4'-DDT 33 0.12 34 U 34 U 35 U 37 U
METHOXYCHLOR 17 0.57 18 U 18 U 18 U 19 U
ENDRIN KETONE 33 0.09 34 W 4 U 35 U 37 U
ENDRIN ALDEHYDE 33 0.09 34 uwl 34 U a5 U 37 U
ALPHA-CHLORDANE 1.7 0.06 1.8 UJ 18 U 18 U 18 U
GAMMA -CHLORDANE 1.7 0.09 18 U 18 U 18 U 19 U
TOXAPHENE 170 09 180 W 180 U 180 U 190 U
AROCLOR—1016 33 0.9 34 ul 4 U 3 U 37 U
AROCLOR—1221 67 0.12 69 UJ 63 U 72 U 74 U
AROCLOR-1232 33 0.3 34 W 4 U 35 U 37 U
AROCLOR-1242 33 03 34 W ‘34 U 35 U a7 U
AROCLOR-1248 33 12 4w 34 U 33 U 7 U
AROCLOR-1254 33 15 34 W 4 U s U 37 U
AROCLOR-1260 33 1.2 34 W 34 U 3 U 37 U
97.0 97.0 93.0 90.0

% SOLIDS:



SITE: CTO 127, NCBC, DAVISVILLE, RHODE ISLAND
BUILDING 56 SOIL BORING RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

03-B4-S52-062293

CLIENT ID: 03-B3-S1-062393 03-B3-52-062393 03-B4--S1-062293

LABORATORY ID: 14317.19 14317.20 14267.11 14267.12

TCL PESTICIDES/PCB SOILS (ug/Kg) CRQL MDL

ALPHA-BHC 1.7 0.06 1.7 U 1.9 uJ 17 u 18 U
BETA-BHC 1.7 0.12 1.7 U 1.9 uJ 1.7 U 1.8 u
DELTA-BHC 1.7 0.06 1.7 u 1.9 uJ 1.7 U 18 U
GAMMA —BHC (LINDANE) 1.7 0.06 1.7 U 1.9 uJ 1.7 u 1.8 u
HEPTACHLOR 1.7 0.06 1.7 U 1.9 uJ 1.7 u 1.8 u
ALDRIN 1.7 0.03 1.7 U 1.9 uJ 1.7 U 1.8 U
HEPTACHLOR EPOXIDE 1.7 0.03 1.7 U 1.9 uJd 1.7 u 1.8 U
ENDOSULFAN| 1.7 0.06 1.7 U 1.9 uJ 1.7 u 1.8 )
DIELDRIN 3.3 0.06 34 U 3.6 uJ 33 u 35 u
4,4'-DDE 3.3 0.06 34 u 3.6 uJ 33 u 35 U
ENDRIN 33 0.15 34 u 36 uJ 33 V) 35 V)
ENDOSULFANII 33 0.12 34 U 36 uJ 33 u 35 u
4,4'-DDD 33 0.09 34 U 36 w 33 U 35 U
ENDOSULFAN SULFATE 33 0.12 34 u 36 uJd 33 U 35 U
4,4'-DOT 33 0.12 34 U 36 uJ 33 u 35 U
METHOXYCHLOR 17 057 17 uU 19 uJ 17 U 18 U
ENDRIN KETONE 33 0.09 34 u 36 uJ 33 U 35 U
ENDRIN ALDEHYDE 33 0.08 34 V) 36 ud 33 U 35 V)
ALPHA-CHLORDANE 1.7 0.06 1.7 u 1.9 uJ 1.7 U 1.8 U
GAMMA -CHLORDANE 1.7 0.09 1.7 U 1.9 uJ 1.7 u 18 u
TOXAPHENE 170 09 170 U 190 uJ 170 U 180 U
AROCLOR~-1016 33 0.9 34 U 36 uJ 33 U 35 U
AROCLOR-1221 67 0.12 68 u 74 w 68 U n u
AROCLOR-1232 33 03 34 u 36 uJ 33 u. 35 U
AROCLOR-1242 33 03 34 U 36 [IX] 33 u 35 u
AROCLOR-~1248 33 1.2 34 U 36 uJ a3 u 35 u
AROCLOR-1254 33 1.5 34 U 36 uJ a3 u 35 u
AROCLOR~-1260 33 1.2 34 U 36 uJ 33 U 35 V)
% SOLIDS: 98.0 91.0 88.6 929



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56 SOIL BORING RESULTS

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

03-B2-S1-062393

03-B2-52-062393

CLIENT 1D: 03-B1-S1-062393 03-B1-S2-062393

LABORATORY ID: 14317.15 14317.16 1431717 14317.18

TAL METAL SOILS (mg/Kg) CRDL iDL

ALUMINUM 40 6.8 5290 2900 1790 2030
ANTIMONY 12 . 32 47 W 47 W 5.0 w 5.1 uJ
ARSENIC 2 04 0.76 062 U 066 U 067 U
BARIUM 40 1.8 1.8 8.2 53 6
BERYLLIUM 1 0.2 0.63 039 0.32 0.35
CADMIUM 1 06 0.61 U 062 U 0.66 u 067 U
CALCIUM 1000 46 607 2180 1230 888
CHROMIUM 2 1.2 48 39 1.7 28
COBALT 10 1.2 43 18 29 23
COPPER 5 04 58 22 18 26
IRON 20 - 1.6 9490 5070 4650 4680
LEAD 0.6 04 a7 ) 32 J 2.1 J 25 J
MAGNESIUM 1000 386 1190 588 267 450
MANGANESE 1.8 0.4 151 89 78.6 837
MERCURY 0.1 0.1 010 U 010 U 0.1 u 0.1 u
NICKEL 8 3 35 14 U 15 U 16 U
POTASSIUM 1000 1486 709 475 275 326
SELENIUM 1 02 0.41 u 0.41 u 0.44 u 045 U
SILVER 2 0.4 1.4 uJ 1.4 uJ 1.5 uJ 1.6 w
SODIUM 1000 50.4 173 u 217 U 192 U 156 U
THALUUM 2 06 020 U o1 u 0.2 u 022 U
VANADIUM 10 1.2 6.1 28 33 33

ZINC 4 04 30.6 19.7 395 23.1

9% SOLIDS: 97.8 96.9 91.5 89.7



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56 SOIL BORING RESULTS

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

03-B4-52-062293

CLIENT ID: 03-B3-S1-062393 03-B3-52-062393 03-B4-S1-062293

LABORATORY ID: 1431719 14317.20 14267.11 14267.12

TAL METAL SOILS (mg/Kg) CRDL iDL

ALUMINUM 40 6.8 4630 1980 2480 J 2760 J
ANTIMONY 12 3.2 46 w 50 W 56 U 50 UR
ARSENIC 2 04 061 u 066 U 0.61 U 317
BARIUM 40 1.8 13.8 6.1 7.2 6.6
BERYLLIUM 1 02 0.65 0.33 0.41 042
CADMIUM 1 0.6 0.61 u 066 U 0.61 u 065 U
CALCIUM 1000 46 495 1040 412 U 1280
CHROMIUM 2 1.2 5 1.4 1.5 u 1.6 u
COBALT 10 1.2 38 2.1 12 U 1.5
COPPER 5 0.4 71 16 1.8 u 18 U
IRON 20 1.6 9600 3800 4270 J 4320 J
LEAD - 0.6 04 57 J 24 J 8.4 25
MAGNESIUM 1000 386 1520 394 303 504
MANGANESE . 1.8 0.4 154 76.4 83 J 79.1 J
MERCURY 0.1 0.1 0.10 u 0.11 u 010 U 0.11 u
NICKEL . 8 3 35 15 U 1.4 u 20 U
POTASSIUM 1000 148.6 822 323 492 351 u
SELENIUM 1 0.2 04 u 0.44 u 0.41 u 1.7 U
SILVER 2 0.4 1.4 (N} 15 W 1.4 uJ 15 W
SODIUM 1000 50.4 168 u 169 U 540 U 469 U
THALUUM 2 0.6 0.20 u 022 U 020 U 13.60
VANADIUM 10 1.2 5 28 28 U 45 U
2INC 4 0.4 34 127 249 J 169 J
% SOLIDS: 99.1 91.5 98.6 92.9



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56 DRAIN SAMPLE RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID: 3-DS1-51-62993
LABORATORY ID: 14394.35

TCL VOLATILES SOILS (ug/Kg) cRaL MDL

CHLOROMETHANE 10 07 U
BROMOMETHANE 10 07 "n u
VINYL CHLORIDE 10 0.4 "n v
CHLOROETHANE 10 0.4 1 U
METHYLENE CHLORIDE 10 07 19 U
ACETONE 10 42 "n v
CARBON DISULFIDE 10 07 " v
1,1-DICHLOROETHENE 10 07 U
1,1-DICHLOROETHANE 10 05 " u
1,2- DICHLOROETHENE (TOTAL) 10 1 "M u
CHLOROFORM 10 06 " ou
1,2— DICHLOROETHANE 10 08 1nou
2-BUTANONE 10 32 1M u
1,1,1-TRICHLOROETHANE 10 05 1" U
CARBON TETRACHLORIDE 10 09 " u
BROMODICHLOROMETHANE 10 08 " u
1,2—DICHLOROPROPANE 10 07 " U
CIS—1,3-DICHLOROPROPENE 10 05 1 u
TRICHLOROETHENE 10 26 " u
DIBROMOCHLOROMETHANE 10 1.3 " u
1,1,2—-TRICHLOROETHANE 10 1.4 1M U
BENZENE 10 0.4 "Hn v
TRANS—1,3—DICHLOROPROPENE 10 0.8 " u
BROMOFORM ' 10 1.8 " U
4—METHYL-2-PENTANONE 10 48 " U
2-HEXANONE 10 41 1 u
TETRACHLOROETHENE 10 0.9 1" U
1,1,2,2-TETRACHLOROETHANE 10 27 1M u
TOLUENE 10 07 1M U
CHLOROBENZENE 10 1 "n u
ETHYLBENZENE 10 07 " U
STYRENE 10 1.1 " U
XYLENE (TOTAL) 10 1.7 " U
% SOLIDS: 87.0



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56 DRAIN SAMPLE RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:

LABORATORY ID:

TCL SEMIVOLATILES SOILS  {ug/Kg) CRQL MOL
PHENOL 330 36
BIS(2—-CHLOROETHYL)ETHER 330 27
2-CHLOROPHENOL 330 a7
1,3-DICHLOROBENZENE 330 40
1,4-DICHLOROBENZENE 330 43
1,2-DICHLOROBENZENE - 330 47
2-METHYLPHENOL 330 47
BIS(2—-CHLOROISOPROPYL)ETHER 330 40
4-METHYLPHENOL 330 47
N—NITROSO-DI-N-PROPYLAMINE 330 47
HEXACHLOROETHANE 330 27
NITROBENZENE 330 53
ISOPHORONE 330 40
2—-NITROPHENOL 330 33
2,4-DIMETHYLPHENOL 330 77
2,4-DICHLOROPHENOL 330 40
1,2,4-TRICHLOROBENZENE 330 40
NAPHTHALENE 330 47
4-CHLOROANILINE 330 57
BIS(2-CHLOROETHOXY)METHANE 330 47
HEXACHLOROBUTADIENE 330 47
4-CHLORO-3-METHYLPHENOL 330 57
2-METHYLNAPHTHALENE 330 47
HEXACHLOROCYCLOPENTADIENE 330 110
2,4,6-TRICHLOROPHENOL 330 53
2,4,5-TRICHLOROPHENOL 800 80
2-CHLORONAPHTHALENE 330 73
2—-NITROANILINE 800 77
DIMETHYL PHTHALATE 330 83 .
ACENAPHTHYLENE 330 70
2,6—DINITROTOLUENE 330 60
3-NITROANILINE 800 55

ACENAPHTHENE 330 97

3-DS1-~S51-62993
14394.35

380
380
380

69
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
380
920
380
920
380
110
380
920
380

ccceCcCcCcCcccccccCcCcaocgocgcCcocccccccce-~CccCccCcc



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56 DRAIN SAMPLE RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID: 3-DS1-S1-62993
LABORATORY ID: 14394.35
TCL SEMIVOLATILES SOILS (ug/Kg) CRQL MDL
2,4-DINITROPHENOL 800 43 920 U
4~NITROPHENOL 800 120 920 U
DIBENZOFURAN 330 73 380 U
2,4-DINITROTOLUENE 330 57 380 U
DIETHYLPHTHALATE 330 50 380 U
4-CHLOROPHENYL-PHENYLETHER ’ 330 40 380 U
FLUORENE 330 37 380 U
4—NITROANILINE - 800 43 920 U
4,6—DINITRO—2-METHYLPHENOL 800 160 920 U
N-NITROSODIPHENYLAMIN(1) 330 33 380 U
4-BROMOPHENYL—~PHENYLETHER 330 53 380 U
HEXACHLOROBENZENE 330 57 3860 U
PENTACHLOROPHENOL 800 93 920 U
PHENANTHRENE 330 77 600 J
ANTHRACENE 330 73 1490 J
CARBAZOLE 330 47 92 J
Di-N-BUTYLPHTHALATE : 330 50 4 J
FLUORANTHENE 330 80 1600 J
PYRENE 330 73 760 J
"BUTYLBENZYLPHTHALATE 330 43 160 J
3,3'~DICHLOROBENZIDINE 330 80 380 U
BENZO(A)ANTHRACENE 330 47 760
CHRYSENE 330 30 860
BIS(2—-ETHYLHEXYL)PHTHALATE 330 57 380 U
DI-N-OCTYL PHTHALATE 330 47 380 U
BENZO(B)FLUORANTHENE 330 120 880
BENZO(K)FLUORANTHENE 330 150 620
BENZO(A)PYRENE 330 77 720
INDENO(1,2,3-CD)PYRENE 330 57 660
DIBENZ (A, H)ANTHRACENE 330 67 230 J
BENZO(G,H,)PERYLENE 330 97 480
% SOLIDS: 87.0



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56 DRAIN SAMPLE RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID: 3-DS1-S1-62993
LABORATORY ID: 14394.35
TCL PESTICIDES/PCB SOILS  (ug/Kg) CRQL MDL

ALPHA—BHC 1.7 0.06 39
BETA—BHC 17 0.12 39
DELTA-BHC 1.7 0.06 39
GAMMA —BHC (LINDANE) 1.7 0.06 39
HEPTACHLOR BRI 0.06 39
ALDRIN 17 0.03 39
HEPTACHLOR EPOXIDE 1.7 0.03 39
ENDOSULFAN | 17 0.06 39
DIELDRIN 33 0.06 76
44'-DDE 33 0.06 76
ENDRIN 33 0.15 1"
ENDOSULFAN il 33 0.12 76
4,4'-DDD 33 0.09 76
ENDOSULFAN SULFATE 33 0.12 76
4,4'-DDT a3 0.12 76
METHOXYCHLOR 17 057 39
ENDRIN KETONE 33 0.09 76
ENDRIN ALDEHYDE 33 0.09 32
ALPHA-CHLORDANE 1.7 0.06 46
GAMMA —CHLORDANE 1.7 0.09 50
TOXAPHENE 170 0.9 390 -
AROCLOR-1016 a3 0.9 76
AROCLOR-1221 67 0.12 150
AROCLOR-1232 33 0.3 76
AROCLOR-1242 a3 0.3 76
AROCLOR-1248 33 1.2 76
AROCLOR-1254 33 15 76
AROCLOR-1260 a3 12 76

ccCcccocceCccCcccceccccc

cccccccc

% SOLIDS: 87.0



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56 DRAIN SAMPLE RESULTS

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID: 3-DS1-S1-62993
LABORATORY ID: 14394.35

TAL METAL SOILS (mg/Kg) CRDL IoL

ALUMINUM 40 6.8 3760
ANTIMONY 12 3.2 43 UR
ARSENIC . 2 0.4 31
BARIUM 40 18 615 J
BERYLLIUM 1 0.2 023 U
CADMIUM 1 0.6 17 U
CALCIUM 1000° 46 2000 J
CHROMIUM 2 1.2 102 J
COBALT 10 12 33
COPPER 5 0.4 589
IRON 20 16 15300
LEAD 06 0.4 g J
MAGNESIUM 1000 386 1310 J
MANGANESE 18 0.4 131
MERCURY 0.1 0.1 2.2
NICKEL 8 3 7.8
POTASSIUM 1000 1486 721 J
SELENIUM 1 0.2 045 U
SILVER 2 0.4 198
SODIUM 1000 504 "o J
THALLIUM 2 0.6 08 U
VANADIUM 10 12 78 J
ZINC 4 0.4 1460
%SOLIDS: 88.2



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56 WIPE SAMPLE RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CUENT-ID:
LABORATORY ID:

TCL SEMIVOLATILE WIPES (ug/wipe)

cRaL
PHENOL 10
BIS(2—- CHLOROETHYL)ETHER 10
2-CHLOROPHENOL . 10
1,3— DICHLOROBENZENE 10
1,4— DICHLOROBENZENE 10
1,2- DICHLOROBENZENE 10
2-METHYLPHENOL 10
BIS(2— CHLOROISOPROPYL)ETHER , 10
4—METHYLPHENOL 10
N—NITROSO- DI-N- PROPYLAMINE 10
HEXACHLOROETHANE 10

© NITROBENZENE 10
ISOPHORONE 10
2—NITROPHENOL 10
2,4- DIMETHYLPHENOL 10
2,4~ DICHLOROPHENOL 10
1.2,4- TRICHLOROBENZENE 10
NAPHTHALENE 10
4—CHLOROANILINE 10
BIS(2— CHLOROETHOXY)METHANE 10
HEXACHLOROBUTADIENE 10
4—CHLORO—-3-METHYLPHENOL 10
2~ METHYLNAPHTHALENE 10
HEXACHLOROCYCLOPENTADIENE 10
2,4,6— TRICHLOROPHENOL 10
2,4,5- TRICHLOROPHENOL 25
2—CHLORONAPHTHALENE 10
2-NITROANILINE 25
DIMETHYL PHTHALATE © 10
ACENAPHTHYLENE 10
2,6- DINITROTOLUENE 10
3—NITROANILINE 25

ACENAPHTHENE 10

MDL

1.2
0.8
08
0.6
07
0.8
0.6
0.9
06
07
0.8
0.6
05
0.7
0.7
05
08
07

0.4
0.6

0.6
NA
1.5
0.8

0.5
1.2
13
24
1.5

3-WS1-51-63093
14409.18

10
10
- 10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
25
10
25
10
10
10
25
10

(3

ccccccgcEccocccgcocceccoccoccgEccocecccccccccccC

3-WS2-51-63093
14409.19

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
25
10
25
10
10
10
25
10

[

ccccccccocccceEcCccgccccocgEgcococgcocgccccccoccc

3-WS3-51-63083
14409.20

10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10
10
10
25
10
25
10
10
10
25
10

[

ccccccceccgococgcceccccocceccccccccccecoccccC

© 3-WS4-51-63093

14409.21

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

10
10
10
10
10
10
25
10
25
10
10
10
25
0.6

[ 2

LcCcCCcCcCccCcceEcgCceccoccCceccceocgccgcgcccccccceEccCccCc



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56 WIPE SAMPLE RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CUENT ID:
LABORATORY ID:

TCL SEMIVOLATILE WIPES (ug/wipe)

2.4— DINITROPHENOL 25
4—-NITROPHENOL 25
DIBENZOFURAN 10
2,4—DINITROTOLUENE 10
DIETHYLPHTHALATE _ 10
4-CHLOROPHENYL~PHENYLETHER 10
FLUORENE 10
4—~NITROANILINE 25
4.6—- DINITRO—2—-METHYLPHENOL 25
N-NITROSODIPHENYLAMIN(1) 10
4—-BROMOPHENYL-PHENYLETHER 10
HEXACHLOROBENZENE 10
PENTACHLOROPHENOL 25
PHENANTHRENE 10
ANTHRACENE 10
CARBAZOLE .10
DI-N-BUTYLPHTHALATE ' 10
FLUORANTHENE 10
PYRENE 10
BUTYLBENZYLPHTHALATE 10
3,3 — DICHLOROBENZIDINE 10
BENZO(A)ANTHRACENE 10
CHRYSENE 10
BIS(2- ETHYLHEXYL)PHTHALATE 10
DI-N-OCTYL PHTHALATE 10
BENZO(B) FLUORANTHENE ‘ 10
BENZO(K)FLUORANTHENE 10
BENZO(A)PYRENE 10
INDENO(1,2,3—-CD)PYRENE 10
DIBENZ(A H)ANTHRACENE 10

BENZO(G,H.)PERYLENE 10

1.1
24
13
16

1.1
1.2
14
21
13
1.8
18
1.6
31
21
26
25
21
12
15
07
1.4

19
12
27
26

23
21

3-WS1-S1-63093
14409.18

25
25
10
10
10
10
10
25
25
10
10
10
25
10
10
10

10
10
10
10
10
10
10

10
10
10
10
10
10

cccccocCcegCcCCCCCCe-CCCCcCCcCccccccccccC

3-WS2-51-63093
14409.19

25
25
10
10
10
10
10
25
25
10
10
10
25
10
10
10

0.6
10
10
10
10
10
10

0.6
10
10
10
10
10
10

CccCcccceCcegCcCCCCoCCcCs-ecCcCcCcCcCcccccccccccCccC

3-WS3-51-63093
14409.20

25

10
10
10
10
10
25

10
10
10
25
10
10
10

10
10
10
10
10
10
10
10
10
10
10
10
10
10

cCccCcccCceccEcECcCcCccegCcCcccgcccccccgcccccC

3-WS4-51-63093
14409.21

ccgceccecesCcCcCce-CccC

-

CcCCtettCeLCC




SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56 WIPE SAMPLE RESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID: , 3-WS1-51-63093
LABORATORY ID: 14409.18
TCL PESTICIDES WIPES (UG/WIPE) CRQL MDUIDL
ALPHA-BHC 005 0002 ' 0.05
BETA-BHC 005 0.004 0.05
DELTA-BHC 0.05 0.002 0.05
GAMMA ~BHC (LINDANE) 005 0.002 © 0.5
HEPTACHLOR © 005 0002 0.05
" ALDRIN 005  0.001 0.05
HEPTACHLOR EPOXIDE 005  0.001 0.05
ENDOSULFAN | 005 0.002 0.05
DIELDRIN 01 0002 0.1
4.4'-DDE 01  0.002 0.1
ENDRIN 0.1  0.005 0.1
ENDOSULFAN Il 0.1  0.004 0.1
4,4'-DDD 01  0.003 0.1
ENDOSULFAN SULFATE 01  0.004 0.1
4,4'-DDT , 0.1 0004 0.1
METHOXYCHLOR 05 0.019 0.5
ENDRIN KETONE 01  0.003 , 0.1
ENDRIN ALDEHYDE 01  0.003 0.1
ALPHA-CHLORDANE 005 0002 0.05
GAMMA —CHLORDANE 005 0003 0.05
TOXAPHENE 5 0.03 5
AROCLOR-1016 1 0.03 1
AROCLOR- 1221 2 0.04 2
AROCLOR-1232 1 0.01 1
AROCLOR-1242 1 0.0t 1
AROCLOR-1248 1 0.04 1
AROCLOR-1254 1 0.05 1
AROCLOR-1260 1 0.04 1

uJ
uJ
uJ
UJ
uJ
uJ

uJ
uJ
uJ
uJ

uJ
uJ

uJ
uJ
uJd
uJ
uJ
uJ
ul

uJ
uJ
uJ
uJ
uJ

3-WS2-51-63093
14409.19

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1
0.12
0.05
0.05

- ek ek ot owh N) = N

cCcccgcccgocgEececeCcCccccccccecccccCcccc

3-WS§3-51-63093
14409.20

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.1
0.1
0.1
0.1
0.1
0.1
05

- 0.1

0.05
0.05

- ek kot oA D) = N

cccccceccoccocgccccccccceccccccccc

3-WS4-51-63093
14409.21

0.05
0.05
0.05

0.05°

0.053
0.05
0.05
0.05
0.21

0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1
07
0.05
0.05

- ok ok ot b ) -

ECEC-“EEEEEEEE-“ECEE-EEEE

CCCCECC
cCcccococcocc




SITE: CTO #127, NCBC DAVISVILLE, RHODEISLAND
BUILDING 56 WIPE SAMPLE HESULTS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:
LABORATORY ID:

TAL METAL WIPES (ug/wipe)

CRDL iDL
ALUMINUM 40 6.8
ANTIMONY 12 3.2
ARSENIC 2 0.4
BARIUM 40 1.8
BERYLLIUM 1 0.2
CADMIUM 1 0.6
CALCIUM 1000 46
CHROMIUM 2 1.2
COBALT 10 1.2
COPPER s 0.4
IRON 20 16
LEAD 0.6 0.4
MAGNESIUM 1000 38.6
MANGANESE 1.8 0.4
MERCURY 0.1 0.1
NICKEL 8 3
POTASSIUM 1000 148.6
SELENIUM 1 0.2
SILVER 2 0.4
SODIUM 1000 50.4
THALLIUM 2 06
VANADIUM 10 1.2

ZINC 4 0.4

3-WS1-51-63093

14409.18

192
1.9
0.16
4.3
0.10
0.44
610
23
0.50
4.2
635
18.9
89.8
54
0.04
2.1
91.2
0.2
03
265
0.2
0.6
24.6

uJ

uJ

c

ccgQgecc

3-WS2-S1-63093

14409.19

188
1.9
0.24
5.6
0.10
0.37
602
2.1
0.50
3.9
731
20.7
118
6.2
0.08
2.1
164
0.2
0.3
295
0.2
0.6
429

uJ

uJ

c

cccecca

3-WS3-51-63093
14409.20

1020
1.9
1.10
16.6
0.10
0.47
2200
4.9
0.82
8.7
4030
122
3368
45.2
0.02
2.1
291
0.2
0.3
332
0.2
286
100

uJ

cc

cccc

3-WS4-51-63093
14409.21

265
18
0.38
109
0.10
0.73
1250
4.8
0.88
8.2
1750
435
171
13.3
0.48
2.1
162
0.2
0.3
374
0.2
0.84
728

uJ

c

cccc




SITE: CTO 127, NCBC DAVISVILLE, RI

BUILDING S6

SURFACE SOIL RESULTS - ROUND 2

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:
LABORATORY ID:

% SOLIDS:

TCL VOLATILES SOILS (UG/KG) .

CHLOROMETHANE
BROMOMETHANE

VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
ACETONE

CARBON DISULFIDE
1,1-DICHLOROETHENE
1,1-DICHLOROETHANE
1.2-DICHLOROETHENE (TOTAL)
CHLOROFORM
1,2-DICHLOROETHANE
2-BUTANONE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROME THANE
1,2-DICHLOROPROPANE
CIS-1,3-DICHLOROPROPENE
TRICHLOROETHENE
DIBROMOCHLOROMETHANE
1,1,2-TRICHLOROETHANE
BENZENE
TRANS-1,3-DICHLOROPROPENE
BROMOFORM
4-METHYL-2-PENTANONE
2-HEXANONE
TETRACHLOROETHENE
1,1.2,2-TETRACHLOROETHANE
TOLUENE

CHLOROBENZENE
ETHYLBENZENE

STYRENE

XYLENE (TOTAL)

MDL

O=OWN = =2 vt =2 2 WNN =N =

ONLVPANON AR awaYNOIOODWND AN DO®®

NOO==2h NO==—a=
oo

-0
~N©®

3-551A-51-021594

95

3-S52A-51-021594

ccccCcCc~Ccccoccccccccgcececcesccecececccccccc )

92

1
1"
1"
1
15
27
1
1
1"
1"
11
11
1"
1
11
"
11
1"
1

1

1"
11
11
1
1"
11

1
1
1
11
1
1

cccc

ccCcccCc-CCoccccecccccccccccceccc

3-853A-51-021594

92

1
1
1
"
15
14
1
1
1
11
1"
1
1"
11
1
1
1
1
1"
11
1
1"
11
1
1
Ll

1
11
11
11
1
11

CCCCCC+«CCCCcccCcCcCcccccccccceccC

cccc

3-554A-51-021594

FIELD DUPLICATE PAIR

86

12
12
12
12

12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12
12

12
12
12
12
12
12

CCCCCC‘—CCCCCCCCCCCCCCCCCCCCCL‘CCCC

3A_SS_V.WK3



SITE: CTO 127, NCBC DAVISVILLE, RI

BUILDING 56

SURFACE SOIL RESULTS - ROUND 2

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID: 3-SS4A-52-201594
LABORATORY ID: 175985.20
FIELD DUPLICATE PAIR

% SOLIDS: 84
TCL VOLATILES SOILS (UG/KG) CRaQL MDL
CHLOROMETHANE 10 19 12
BROMOMETHANE 10 28 12
VINYL CHLORIDE 10 19 12
CHLOROETHANE 10 29 12
METHYLENE CHLORIDE 10 21 4
ACETONE .10 37 13
CARBON DISULFIDE 10 1.4 12
1,1-DICHLOROETHENE 10 11 12
1,1-DICHLOROETHANE 10 16 12
1,2-DICHLOROETHENE (TOTAL) 10 1.2 12
CHLOROFORM 10 13 12
1,2-DICHLOROETHANE 10 28 12
2-BUTANONE 10 39 12
1,1,1-TRICHLOROETHANE 10 06 12
CARBON TETRACHLORIDE 10 12 12
BROMODICHLOROMETHANE 10 07 12
1,2-DICHLOROPROPANE 10 1 12
CIS$-1,3-DICHLOROPROPENE 10 1 12
TRICHLOROETHENE 10 1.1 12
DIBROMOCHLOROMETHANE ) 10 1.4 12
1,1,2-TRICHLOROETHANE 10 11 12
BENZENE 10 1.2 12
TRANS-1,3-DICHLOROPROPENE 10 09 12
BROMOFORM 10 25 12
4-METHYL-2-PENTANONE 10 4 12
2-HEXANONE 10 48 12
TETRACHLOROETHENE 10 1.3 1
1.1,2,2-TETRACHLOROETHANE 10 17 12
TOLUENE 10 09 12
CHLOROBENZENE 10 08 12
ETHYLBENZENE 10 26 12
STYRENE 10 09 12
XYLENE (TOTAL) 10 1.7 12

cCCcCcCcce~CcCcCccCccCccCceccccccccccccccce~cccc

3A_SS_V.WK3



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56

SURFACE SOIL RESULTS — ROUND 2

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID: ’ :
LABORATORY ID: 17595.16

% SOLIDS:
TCL SEMIVOLATILES SOILS (UG/KG)

PHENOL
BiS(2-CHLOROETHYL)ETHER
2~-CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1.2-DICHLOROBENZENE
2—-METHYLPHENOL
BIS(2—~CHLOROISOPROPYL)ETHER
4—-METHYLPHENOL
N~NITROSO-DI-N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

ISOPHORONE

2-NITROPHENOL
2,4-DIMETHYLPHENOL
2,4-DICHLOROPHENOL
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE

BiS(2— CHLOROETHOXY)METHANE
HEXACHLOROBUTADIENE
4-CHLORO -3 ~METHYLPHENOL
2—-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,46 -TRICHLOROPHENOL

2,4 5-TRICHLOROPHENOL
2-CHLORONAPHTHALENE
2-NITROANILINE

DIMETHYL PHTHALATE
ACENAPHTHYLENE
2,6-DINITROTOLUENE
3~-NITROANILINE
ACENAPHTHENE

3-SS1A-S1-021594

95

350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
350
840

840
350
350
350
840
350

cCcCcCcCcCcCcCcCcCcCcCcCcCcCccCcCccCccccccccccccaoccc

17595.17

- 3-882A-81-021594

92

360
360
360
360
360

360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
360
870

360 -

360
360
360
870
360

cCcCcCcCcCcccccccccccccccecccccccecccccacc

17595.18

3-SS3A-S1-021594

92

cCcceCccccccccccococccccacaccccceccececacc

17595.19

3-SS4A-S1-021594

17595.20

FIELD DUPLICATE PAIR

86

cCceS-~CcCcCcCcCcCcCcCccccccccccccecceccecccceccC

[

3-SS4A-52-021594

84

w

©

o
CECCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

3A_SS_BWK3



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56

SURFACE SOIL RESULTS - ROUND 2

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENTID:
LABORATORY ID: o 17595.16

% SOLIDS:
TCL SEMIVOLATILES SOILS (UG/KG)

2,4-DINITROPHENOL
4-NITROPHENOL

DIBENZOFURAN
2,4—DINITROTOLUENE
DIETHYLPHTHALATE
4-CHLOROPHENYL - PHENYLETHER
FLUORENE

4—NITROANILINE

4,6 - DINITRO—2—METHYLPHENOL
N-NITROSODIPHENYLAMIN(1)
4-BROMOPHENYL -PHENYLETHER
HEXACHLOROBENZENE
PENTACHLOROPHENOL
PHENANTHRENE

ANTHRACENE

CARBAZOLE
DI-N-BUTYLPHTHALATE
FLUORANTHENE

PYRENE
BUTYLBENZYLPHTHALATE

3,3’ - DICHLOROBENZIDINE
BENZO(A)ANTHRACENE
CHRYSENE

BIS(2— ETHY LHEXY L)PHTHALATE
Di- N-OCTYL PHTHALATE
BENZO(B)FLUORANTHENE
BENZO(K)FLUORANTHENE
BENZO(A)PYRENE

INDENO(1,2,3~ CD)PYRENE
DIBENZ(AH)ANTHRACENE
BENZO(G.H.))PERYLENE

3-SS1A-81-021594

95

840
840
350
350
350
350
350
840
840
350
350
350
840

© 350

350
350

350
350
350
350
350
350
350
350
350
350
350
350
350
350

ccccCccccccoceocccecs~cececccocececcccccccc

17595.17

3-8S2A-S1-021594

92

ettt CcectoccCct-cceCcCcCccccceCcCEcCE

17595.18

3-SS3A-S1-021594

92

870

360
360
360
360

870
870
360
360
360
870
220

62
360
360
540
490
360
360
240
280
360
360
250
250
200
110

88

[ I A A R el L

cCces<«“gcceccccoc+-gccoccccocc

17595.19

3-SS4A-S1-021594

17595.20

FIELD DUPLICATE PAIR

86

Lot oCttCeCtCcecCccCccCcccCccccCccCccC

3-8S4A-52-021594

84

©w
©
o
et gCeCoceecCceoe-CCcEoce~ccCccccccccccCccC

3A_SS_B.WK3

2



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56

SURFACE SOIL RESULTS - ROUND 2

SDG NO: 17585

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:
LABORATORY ID:
% SOLIDs:

TCL PESTICIDES/PCB SOILS (UG/KG) CRaL MDL
ALPHA-BHC 1.7 0.07
BETA-BHC 1.7 0.15
DELTA-BHC 1.7 0.07
GAMMA-BHC (LINDANE) 1.7 0.07
HEPTACHLOR 1.7 0.16
ALDRIN 1.7 0.07
HEPTACHLOR EPOXIDE 1.7 0.05
ENDOSULFAN | 1.7 0.08
DIELDRIN 3.3 0.24
4,4'-DDE 3.3 0.1
ENDRIN 33 0.15
ENDOSULFAN I 3.3 0.13
4,4'-DDD 33 0.09
ENDOSULFAN SULFATE 3.3 29
4,4'-DDT 3.3 0.14
METHOXYCHLOR 17 0.66
ENDRIN KETONE 3.3 0.12
ENDRIN ALDEHYDE 33 0.1
ALPHA-CHLORDANE 1.7 0.12
GAMMA-CHLORDANE 1.7 0.08
TOXAPHENE 170 1
AROCLOR-1016 33 1
AROCLOR-1221 67 1.3
AROCLOR-1232 33 0.33
AROCLOR-1242 33 0.33
AROCLOR-1248 33 1.3
AROCLOR-1254 33 1.7
AROCLOR~-1260 33 13

3-SS1A-S1-021594
17585.16

95

ccccccccccCccocCccgoccescces«ccceccecccc

[

3-SS2A-S1-021594
17595.17

92

cCcCcccccccoccgccccccececccceccccccoc

3-SS3A-S1-021594
17595.18

92

CcCcCcCceccCcccoceatCcCccCcCcCcS-CCcCCcCCcCCcCCcCcCcCC &

3-SS4A-S1-021594
17595.19

3-SS4A—-52-021594

FIELD DUPLICATE PAIR

86

ccccccccCccCcgccocccaoccsesCcccccccocccc

17595.20

84
2 W
2 W
2w
2 W
2 W
2 U
2 W
2 W
39 W
39 W
39 w
39 W
39 W
39 W
39 W
20 WJ
39 W
39 W
2 W
2 W
200 UJ
39 W
80 uJ
39 W
39 W
39 W
39 W
39 UuJ

3A_SS_P.WK3



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56
SURFACE SOIL RESULTS — ROUND 2

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:
LABORATORY ID:
% SOLIDS:

TAL METAL SOILS (MG/KG) CRaL
ALUMINUM 20
ANTIMONY 6
ARSENIC 1
BARIUM 20
BERYLLIUM ’ 5
CADMIUM 0.5
CALCIUM 500
'CHROMIUM 1
COBALT L]
COPPER 25
IRON 10
LEAD 03
MAGNESIUM . 500
MANGANESE 1.5
MERCURY ' 0.1
NICKEL 4
POTASSIUM 500
SELENIUM 0.5
SILVER 1
SODIUM 500
THALUUM 1
VANADIUM 5
ANC 2
CYANIDE . 0.5

17595.16

3-SS1A-S1-021594

85

3~-SS2A-S1-021594

17595.17

uJ

Ccece

92

3-SS3A-S1-021594

17595.18

92

5430
123

66.3
0.63
0.66
422
10.9

12.7
11400
90.4
1800
151
0.11

1140
0.66

- 173
0.24
9.6
100
0.55

3-SS4A~-S1-021594

ud

ceceC

17595.19

3-8S4A-52-021594

17595.20
FIELD DUPLICATE PAIR
86 84
3750 2820
135 W 13 W
1.1 1.1 J
201 J 141 J
032 J 037 J
072 W 0.7 W
497 446
5.3 4.3
1.7 U 23 U
95 U 85 U
7640 4810
208 J 685 J
7 511
155 99.2
012 U 012 U
2.8 28
854 U 340 U
072 UJ 0.7 W
22 U 21 W
213 227
032 UJ 028 W
54 J 4 J
224 J 126 - J
06 U 058 U

3A_SS_LWK3



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56
WIPE SAMPLE RESULTS — ROUND 2

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:
LABORATORY ID:

TCL SEMIVOLATILES WIPES (UG/WIPE)

PHENOL
BIS(2-CHLOROETHYL)ETHER
2~CHLOROPHENOL
1,3-DICHLOROBENZENE
1,4—-DICHLOROBENZENE
1,2-DICHLOROBENZENE
2~METHYLPHENOL
BIS(2~CHLOROISOPROPYL)ETHER
4—-METHYLPHENOL
N-NITROSO-DI—N-PROPYLAMINE
HEXACHLOROETHANE
NITROBENZENE

ISOPHORONE

2—NITROPHENOL
2,4-DIMETHYLPHENOL
2,4-DICHLOROPHENOL
1,2,4-TRICHLOROBENZENE
NAPHTHALENE
4-CHLOROANILINE
BIS(2—-CHLOROETHOXY)METHANE
HEXACHLOROBUTADIENE
4-CHLORO-3—-METHYLPHENOL
2—-METHYLNAPHTHALENE
HEXACHLOROCYCLOPENTADIENE
2,4,6-TRICHLOROPHENOL
2,4,5-TRICHLOROPHENOL

2~ CHLORONAPHTHALENE
2—-NITROANILINE

DIMETHYL PHTHALATE
ACENAPHTHYLENE
2,6-DINITROTOLUENE
3-NITROANILINE
ACENAPHTHENE

MDL

3-WS4A-ST1

17596.02

cCcccccCccccccccccecccceccecccccceoccccc

3-WS4A-S2

17596.03

ccccCcCcCcccCcoccccococccccccccccoccaccccccc

3A_B_WSWK3



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56

WIPE SAMPLE RESULTS - ROUND 2

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID: ‘ 3-WS4A-S1
LABORATORY ID: 17596.02
TCL SEMIVOLATILES WIPES (UG/WIPE) CRaL MDL
2,4—-DINITROPHENOL 25 26 10
4—-NITROPHENOL 25 23 25
DIBENZOFURAN : 10 32 10
2,4 - DINITROTOLUENE 10 2.1 25
DIETHYLPHTHALATE 10 29 10
4~CHLOROPHENYL~PHENYLETHER 10 36 10
FLUORENE 10 3 10
4-NITROANILINE 25 2.1 25
4.6 - DINITRO-2-METHYLPHENOL 25 25 25
N—NITROSODIPHENYLAMIN(1) 10 2 10
4-BROMOPHENYL-PHENYLETHER 10 28 10
HEXACHLOROBENZENE 10 22 10
PENTACHLOROPHENOL 25 2 25
PHENANTHRENE 10 2.3 4
ANTHRACENE 10 24 10
CARBAZOLE 10 22 09
DI—N—BUTYLPHTHALATE 10 28 2
FLUORANTHENE 10 12 13
PYRENE 10 16 6
BUTYLBENZYLPHTHALATE 10 18 10
3,3'~ DICHLOROBENZIDINE 10 0.7 10
BENZO(A)ANTHRACENE 10 14 10
CHRYSENE 10 17 3
BIS(2- ETHY LHEXYL) PHTHALATE 10 15 10
Di-N-OCTYL PHTHALATE 10 2 06
BENZO(B)FLUORANTHENE 10 14 2
BENZO(K)FLUORANTHENE 10 2.2 10
BENZO(A)PYRENE 10 0.9 10
INDENO(1,2,3 - CD)PYRENE 10 15 10
DIBENZ(AH)ANTHRACENE 10 2 10
BENZO(G H ) PERYLENE 10 16 10

=]

Cececcccccccccccc

cCccccéecececccces~

3-WS4A-82

17596.03

=~

&g cccccecccccccc
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SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56

WIPE SAMPLE RESULTS — ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:
LABORATORY ID:

TCL PESTICIDES WIPES (UG/WIPE)

ALPHA-BHC
BETA-BHC
DELTA-BHC

GAMMA ~BHC (LINDANE)
HEPTACHLOR

ALDRIN

HEPTACHLOR EPOXIDE
ENDOSULFAN |
DIELDRIN

4,4'-DDE

ENDRIN

ENDOSULFAN I
4,4'~DDD
ENDOSULFAN SULFATE
4,4'-DDT
METHOXYCHLOR
ENDRIN KETONE
ENDRIN ALDEHYDE
ALPHA~CHLORDANE
GAMMA - CHLORDANE
TOXAPHENE
AROCLOR-1016
AROCLOR-1221
AROCLOR-1232
AROCLOR-1242
AROCLOR-1248
AROCLOR-1254
AROCLOR-1260

CRQL

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1
0.1
0.05
0.05

- e D) -

MDL

0.002
0.004
0.002
0.002
0.005
0.002
0.002
0.002
0.007
0.003
0.005
0.004
0.003
0.089
0.004
0.02
0.004
0.003
0.004
0.003
0.03
0.03
0.04
0.01
0.01
0.04
0.05
0.04

3-WS4A-S1
17596.02

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.15
0.1
0.1
0.1
0.1
0.1
0.5
0.1
0.1
0.05
0.05

e s s N\ I

ccccccccc

ccccccccccccccecceccecc

3-WS4A-82
17596.03

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.15
0.1
0.1
0.1
0.1
0.1
0.1
0.5
0.1
0.1
0.05
0.05

N i J U GV Gy ||, Qe

ccccccccccccceccccces~«~cccccccc

3A_P_WS.WK3



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56
WIPE SAMPLE RESULTS — ROUND 2

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID:

LABORATORY ID:

TAL METALS WIPES (UG/WIPE) CRQL
ALUMINUM 20
ANTIMONY 6
ARSENIC 1
BARIUM 20
BERYLLIUM 5
CADMIUM 0.5
CALCIUM 500
CHROMIUM A
COBALT 5
COPPER 2.5
IRON 10
LEAD 0.3
MAGNESIUM 500
MANGANESE 1.5
MERCURY 0.1
NICKEL 4
POTASSIUM 500
SELENIUM 05
SILVER 1
SODIUM 500
THALLIUM 1
VANADIUM 5
ZING 2
CYANIDE 05

IDL

7.4

0.2
0.8
0.1
0.2
24
0.3
0.4
0.2
0.5
0.1
17.3
0.1
0.1
1.1
42.7
0.2
0.3
29.8
0.3
0.3
0.3
NA

3-WS4A-S1

17596.02

214

0.4
7.2
0.2
0.4
657
2.7

2.1

16.7
647
34.8
195
7.1
0.03

57.4
0.6
0.4

258
0.2

737
1.3

3-WS4A-52
17596.03

71.5

0.4
1.9
0.2
0.4
192
0.8
4.9
180
11
55.9
23
0.1

57.4
0.6
0.4

233
0.2

18.5

3A_I_WS.WK3
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APPENDIX B

BORING LOGS



BORING LOG

HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC - CTO 127 LOCATION;_Building 56 DRILLED BY:_C. Stamas/EDI BORING NO.:_BL
DATE STARTED:_8/23/93 INCLINATION:_Vertical LOGGED BY:_P- Young GROUND ELEV.. _Not surveyed
DATE COMPLETED: _6/23/83 BEARING:_N/A CHECKED BY:_W. Martin TOTAL DEPTH:_10 feet -
SAMPLE REMARKS ON o
. T T
S+« | < |TYPE- | BLOWS | PEN.| REC.| ADVANCE OF P g SOIL AND ROCK DESCRIPTIONS
-8 wd P
Wwe (O« | NO PER B8* | in. in. BORING o
o0 S-1 5-17 24 14 | 4 in. of backfill S-1 (0 ft. to 1 ft. 2in.) SILTY SAND, fine - coarse sand with
F 18 - 19 material subrounded to rounded gravel up to tin, brown. (SM)
2 S-2 [/ 18-19 24 14 1 0 ppm on sample S-2 (2 ft. to 3 ft. 2in.) SAND, fine sand with slight trace of
14 - 18 silt, poorly soried, evidence of cross bedding, white/tan.
L (sP)
4 5-3 []19-15 24 16 | O ppm on sample S-3 (4 ft. to S ft. 4in.) SAND, similar to S-2. (SP)
I X 13- 12
6 S-4 [7115-13 24 20 | O ppm on sample S-4A (B ft. to 8 ft.) SAND, similar to 5-2. (SP)
| 3-13 S-4B8 (6 ft. 10 8 ft.) SILTY SAND, similar to S-1but with
I anquiar to rounded grave!l up to 0.5 in. (SM)
8 S-5 ) n-10 24 24 | 0 ppm on sample S-5A (8 ft. to 9 ft. 1in) SILTY SAND, simitar to S-1, dark
H 10 - 19 brown. (SM)
[ S-5B" (8 ft. tin. to 10 ft.) SAND, similar to S-2. (SP)
HO —
END OF BORING @ 10 FT. BOREHOLE ABANDONED AND
BACKFILLED. NO MONITORING WELL INSTALLED.
H2
14
-6
-8
F2Q0
LEGEND: NOTES:
TYés_’gc?lc'r‘gyg?g,;;,g’“"‘e Borehote advanced by driving a 2 in. split barret sampler with a
- _Split barret sampie 140 Ib. weight. Continuous 2 in. split barrel samples were collected
BLOWS PE,F;.,?,,Q}(‘,‘-‘OtL";,?SQ'“e’ to a depth of 10 ft. No monitoring weli installed.
a split barrel sampler;
PEN - P corting(_titm'e pe:hto?t of r(IJeck 00/13/93 8650
= renetration ien ol sampler . .
REC - Length of samp?e recovered OATE == PROJECT NO._==2=
¥ - Natural ground water table PAGE:.1 OF ! BORING NO..B!




BORING LOG

- HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC - CTO 127 LOCATION:; . Building 58 DRILLED BY:_C. Stamas/EDI BORING No.:_B2
DATE STARTED:_8/23/83 _ INCLINATION:_Vertical LOGGED BY:_P. Young GROUND ELEV.:_Not surveyed
DATE COMPLETED:_8/23/83  geaRrING:.N/A CHECKED BY:_W. Martin TOTAL DEPTH;_10 feet
SAMPLE REMARKS ON o
. x T
E < I~ < TYPE- { BLOWS | PEN. | REC.| AOVANCE OF ég SOIL AND ROCK DESCRIPTIONS
o 82| No. |PERS*|In. |in. | BORING &~
00 S-1 2 -1 24 0 | Concrete chips S-1 (0 ft.) No recovery, concrete chips and dust.
1-1
2 S-2 | 1-1 24 2 S-2 (2 ft. to 2 ft. 2in.) SILTY SAND, fine - coarse sand,
X 3-4 silt, tan.  (SM) '
4 S-3 L} 6-10 24 19 | O ppm on sample. S-3 (4 ft. to 5 ft. 7 in.) SAND, fine sand with slight trace of-
- 14 8 in. fill and silt, gray/white with seams of black, evidence of cross
3in. concrete bedding, poorly graded. (SP}
pieces.

B S-4 118 -13 24 15 { 0 ppm on sample S-4 (6 ft. to 7 ft. 3in.) SAND, similar to S-3. (SP)

[ X 1-19

8 S-5 | Jow 20's 24 16 | O ppm on sample S-5 (8 ft. to 8 ft. 4 in.) SAND, similar to S-3 Dﬁt with more

+ X seams of black sand. (SP)

HO

END OF BORING @ 10 FT. BOREHOLE ABANDONED AND
BACKFILLED. NO MONITORING WELL INSTALLED.

-2

4

6

-8

20
LEGEND: NOTES: _
TYSE_‘Q‘&;CHQES;’,L;@'“D'E Borehole advanced by driving a 2 in. split barrel sampler with a

S - Split barrel sample 140 1b. weight. Continuous 2 in. split barrel samples were collected
BN S P 0 30 to e to a depth of 10 ft. No monitoring well installed.
a split barrel sampier; .
coring time per foot of rock

PEN - Penetration length of sampler . DATE: 09/13/93 PROJECT NO.:_8658
REC - tength ot sample recovered ' —
¥ - Natural ground water table PAGE; 1 OF 1 BORING N0..B2

3



BORING LOG : , ' Lo HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC - CTO 127 LOCATION: _Building 56 DRILLED BY:_C. Stamas/EDI BORING No.:! B3
DATE STARTED:_8/23/83 INCLINATION: _Vertical LOGGED BY:_P. Young GROUND ELEV.; _Not surveyeq
DATE COMPLETED:_8/23/93 BEARING:_N/A CHECKED BY:_W. Martin TOTAL DEPTH: 10 feet
SAMPLE . REMARKS ON o
. T T
> = |5« |TYPE- | BLOWS | PEN.| REC.| ADVANCE OF ég SOIL AND ROCK DESCRIPTIONS
- 8 w 3 . o« -
W« (3O« | NO. PER 8° | in. in. BORING o
o0 S-1 6-8 24 14 | O ppm on sampie. S-1 {0 ft. to 1 1.2in.) SILTY SAND, fine - coarse sand with
I 16 - 18 2 in. concrete subrounded to rounded gravel up to 1in., brown. (SM)
I chips and dust.
2 S-2 1 15-13 24 12 1 0 ppm on sample. S-2 (2 ft. to 3 ft.) SILTY GRAVELLY SAND, fine - coarse
13 - 17 3 in. concrete sand, with fine - medium gravel, some silt, well graded, tan.
r chips and dust. (GW)
4 S-3 [ {7 -17 24 12 | O ppm on sample S-3 (4 ft. to 5 ft.) SAND, fine sand with slight trace of silt,
3 13-10 ) gray/white; also 3 in. layer of silty sand, fine - coarse sand
. with 2 in. subangular gravel, gray. (SP-SM)
o S-4 [ ] 17 -13 24 12 | 0 ppm on sample S-4 (6 ft. to 7 ft.) SAND, similar to S-3 but with cross
X 15 - 13 bedding throughout entire sample, black/gray/white. (SP)
8 S-5 [ 19-17 24 16 1 O ppm on sample S-5 (8 ft. to 9 ft. 4 in) SAND, similar to S-4 except with
. 13 - 10 fine - medium sand in last 3 in. (SP)
I
0 I—
END OF BORING @ 10 FT. BOREHOLE ABANDONED AND
BACKFILLED. NO MONITORING WELL INSTALLED.
)
12
4
6
H8
L
—20
LEGEND: NOTES:
TY[:P%_ggék_cygesg,;;,gmple Borehole advanced by driving a 2 in. split barrel sampler with a
BLSOW_SSPDE"ltR %grr_el'jgn:gleh . 140 1b. weight. Continuous split barrel samples were collected
faling 30° to ;,,;32‘“ ' to a depth of 10 ft. No monitoring well installed. 3 in. layer of
a split barrel sampler; fill beneath concrete tloor.
EN - Penetration ength of sampier. 08/13/03 8659
PEN - . .
REC - Length of sample recovered OATE: === PROJECT NO.—
¥ - Natural ground water table PAGE:1OF 1 BORINGNO.B3




BORING LOG | 4 ~ HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT: _NCBC - CTO 127 LOCATION: Building 56 ORILLED BY:_C. Stamas/EDI BORING NO.:_B4
) ) )
DATE STARTED:_8/22/63 INCLINATION;_Vertical LOGGED BY:_P. Young GROUND ELEV.;_Not surveyed
DATE COMPLETED:_8/22/83 peaRING:_N/A CHECKED 8Y:_W. Martin TOTAL DEPTH; 81 feet
SAMPLE REMARKS ON o
. T T
b < = = TYPE- | BLOWS | PEN. | REC.|{ ADVANCE OF ég SOIL AND ROCK DESCRIPTIONS
w o
e 62| No. |PERB*|in. | in. BORING &
o0 S-1 |1 2-2 24 12 { 0 ppm on sample S-1 (0 to 1 f1.) SAND, fine - coarse sand with trace of silt,
3-8 : subrounded to rounded gravel up to tin, well graded, light tan
to brown. (SW)
2 S-2 1| 9-8 24 10 | 0 ppm on sample S-2 (2 tt. to 2 ft. 10 in.) SAND, similar to S-1. (SW)
>< o1
4 S-3 [ 4-8] 24 18 | O ppm on sample S-3 (4 ft. to 5 ft. 6in.) SILTY SAND, fine sand with >12%
X 6-6 silt, grayish white. (SM)
6 S-4 || 8-8 24 22 | O ppm on sample S-4 (6 ft. to 7 ft. 10in.) SILTY SAND, similar to S-3. (SM)
[ X 12 -12
8 S-5 [ 6-9 24 19 | 0 ppm on sample S-5 (8 f{. to 9 ft. 7 in.) SILTY SAND, simiiar to S-3 except
L X 9 -1 tan color. (SM)
-0 S-6 [} 6-10 24 19 | 0 ppm on sample S-6 (10 ft. to 11 ft. 7 in.) SILTY SAND, similar to S-3 except
X 8 -8 tan color and lower end of spilt spoon is damp. (SM)
M2 |s-7 [ 3-3| 24 17 | 0 ppm on sample S-7 {12 ft. to 13 ft. 5in.) SILTY SAND, simitar to S-3 except
4-5 ¢ 8 12 ft. on light brown color and wet sample. {SM)
6/22/93
|
-4
H6
H8
20
LEGEND: NOTES: :
TYgE_—ggék-CTO\rlgesg‘;g'gmpm Borehole advanced by rotating 8-inch outside diameter hollow stem
S - Split barrel sample augers to 81 ft. Continuous 2 in. split barrel samples collected until
BN P g 30- e araame! water table (WT) intersected (g @ 12 ft. on 6/22/93). Additional
a split barrel sampler; samples collected at S foot intervals to approximately
coring time per foot of rock 10 ft. bel the WT i int of ref i
PEN ~ Penetration length of sampler - below the WT or to & point of refusal. DATE: 09/13/93 PROJECT NO.._8659
RE_CN- Lenglgth ot samplte rficorered Auger initially augered through 3 in. of concrete. 10F & . B4
¢ - Natural ground water table Borehole B-4 backfiled and abandoned. PAGE: 1 2r ° _  _ BORING NO..Z22




BORING LOG ' ! ‘ HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT: _NCBC - CTO 127 LOCATION; _Building 58 _ ORILLED BY:_C: Stamas/EOI BORING NO.._B4
DATE STARTED:_8/22/93 INCLINATION: Vertical LOGGED B8Y:_P. Young GROUND ELEV.: _Not surveyeq
DATE COMPLETED:_8/22/93 BEARING:_N/A CHECKED BY:_W. Martin TOTAL DEPTH; B! feet
SAMPLE REMARKS ON o
> E - | TYPE- | BLONS | PEN. | REC.}| AOVANCE OF E o4 SOIL AND ROCK DESCRIPTIONS
wae [ < ©
D& |&&| . No. |Pere*|in. | in. | BORING &~
20 |s-8 3-4] 24 13 S-8 (20 ft. to 21 ft. 1in.) SAND, fine sand with very slight
: 4-5 trace of siit, poorly graded, tan. (SP)
=22
24
S-9 1-3 24 22 S-9 (25 ft. to 26 tt. 10in.) SAND, simitar to S-8. (SP)
4 -4
26
28
30 |s-10f] 4-10| 24| 24 |0 ppmon sample S-10A (30 ft. to 31 ft.) SAND, fine sand with some medium
F 2-1 sand and trace of silt, poorly graded, tan. (SP)
S-10B (31 ft. to 32 ft.) SILTY SANDY GRAVEL, fine to
coarse sand with subangular to rounded gravel up to tin.,
30 [ 1 dark brown/black. (GM)
34
S-11 9 -12 24 24 S-11A (35 ft. to 36 ft.) SAND, similar to S-10A. (SP)
18 -20 S-118 (36 ft. to 36 ft. 5in.) SILTY SAND. coarse sand with
—36 some fine - medium sand, brown/tan. (SM)
[ S-1C (36 ft. Sin to 36 ft. 9in.) SILTY SAND, fine - medium
sand, brown/black. (SM)
| 19 S-1D (36 ft. 9in. to 37 ft.) SILT, tan/light brown. (ML)
40
legENDI NOTES:
Y%E.'gglék'cygesg,;g,g’“”'e Borehole advanced by rotating 8-inch outside diameter holiow stem
- Split barrel sample augers to 81 ft. Continuous 2 in. split barrel samples collected until
BN P g 30+ o gramme water table (WT) intersected (7 @ 12 ft. on 6/22/93). Additional
gosl?nli(_; E%gegesra;nopgfréi rock samples collected at 5 foot intervals to approximatet
PEN - Penetration length of sampler 10 ft. below the WT or to a point of refusat. DATE: 09/13/93 PROJECT NO.: 8659
REC - Length of sample recovered Auger initially augered through 3 in. of concrete. : "84
¥ - Natural ground water table Borehole B-4 backfilled and abandoned. PAGE:L BORING NO. =2




BORING LOG ' " HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT: _NCBC - CTO 127 LOCATION; Building 58 DRILLED BY:_C. Stamas/EDI BORING N0.:_B4
DATE STARTED:_8/22/83  INcLINATION: Vertical LOGGED BY:_.P- Young GROUND ELEV.:_Not surveyeq
DATE COMPLETED: _8/22/93 BEARING:.N/A CHECKED BY:_W. Martin TOTAL DEPTH:_8! feet
SAMPLE REMARKS ON o
. x T
br < = T TYPE- | BLOWS | PEN. | REC.| ADVANCE OF ég SOIL AND ROCK DESCRIPTIONS
w 3
©® |o&)| No. |PER6*|in. |in. | BORING &
™0 ig-p 4 -7 24 24 | O ppm on sample S-12A (40 ft. to 41 ft. 8 in.) SAND, similar to S-10A, tan.
i 10 - 12 (SP)
S-!éB (41 ft. 8in. to 42 ft.) SILTY SAND, fine - medium
sand, black. (SM)
H42
44
S-13 4 - 10 24 24 | 0 ppm on sample S-13 (45 ft. to 47 ft.) SILTY SAND, fine - medium sand with
19 - 34 some coarse sand, brown/black; 2 in. layer of fine sand,
46 brown. (SM)
48
50 |s-14 [ x| 24 15 | % Weight of drill S-14 {50 ft. to 51 ft. 3in.) SILTY SAND, fine - coarse sand
r rod drove split with some silt, gray/black. (SM)
barrel sampler.
52 -
F54
S-5 ] 1-86 24 24 | O ppm on sample S-15 (55 ft. to 57 ft.) SILTY SAND, similar to S-14 except
P9 - 40 with @ 4 in. silty sand layer in the middle of fine - medium
56 | sand, broken piece of rock in end of split spoon. (SM)
58
H60
LEGEND: NOTES:
TYge_-ggék_ci,\fgesg,:,;,gmme Borehole advanced by rotating 8-inch outside diameter hollow stem
S -SSPDH’E1 téé_l"el jgmple augers to 81 ft. Continuous 2 in. split barrel samples collected until
BLo% E,a“mg 36- tl,"-dt‘ﬁzme’ _ water table (WT)intersected (¥ @ 12 ft. on 6/22/93). Additional
a split barrel sampler; samples collected at 5 foot intervals to approximately
coring time per foot of rock .
PEN - Penetration length ot sampter 10 ft. below the WT or to a point of refusa. DATE: 09/13/93 PROJECT NO.:_8658
RE_CN— %en?th of saamolte f%COrEFEO Auger initially augered through 3 in. of concrete. :3 OF § . B4
v atural ground water table Borehole B-4 backfilled and abandoned. PAGE: 2" > BORING NO.——




BORING LOG

HALLIBURTON NUS ENVIRONMENTAL CORPORATION

DATE COMPLETED: _8/22/83

DATE STARTED:_8/22/83

INCLINATION; _Vertical

BEARING: _N/A

DRILLED BY:_C. Stamas/EDI BORING NO.._B4

GROUND ELEV.._Not surveyeq

LOGGED BY:_P- Young

CHECKED BY:_W. Martin TOTAL DEPTH: 8! feet

TYPE-NO. - Type of sample
C - Rock core sample
S - Split barrel sampte
BLOWS PER 6* - 140 Ib. hammer
talling 30° to drive
3 split barrel sampler;
coring time per toot of rock
PEN - Penetration length ot sampler
REC - Length ot sample recovered
¥ - Natural ground water table

Borehole advanced by rotating 8-inch outside diameter hollow stem
augers to 81 ft. Continuous 2 in. split barrel samples collected untit
water table (WT)intersected (¥ B 12 ft. on 6/22/93). Additional
sampies collected at S foot intervals to approximately
10 ft. ble.lo‘w the WT or to a point ?f refusal. DATE: 09/13/93
Auger initially augered through 3 in. of concrete.
Borehole B-4 backfilled and abandoned.

SAMPLE REMARKS ON o
I —
b z = < TYPE- | BLOWS | PEN. | REC.| ADVANCE OF ég SOIL AND ROCK DESCRIPTIONS
w . -
L (82 NO. ‘PER 8° | in. in, BORING &
60 |s-16 6-71{ 24 21 | 0 ppm on sample S-16 (60 ft. to 61 ft. 9in.) SILTY SAND, similar to S-14
I 10 - 20 except with coarse sand and a 1 in. piece of subangular rock
in end of split spoon. (SM)
—62 —
64
S-17 29 - 52 24 6 { 0 ppm on sample. S-17 (65 ft. to 67 ft.) SILTY GRAVELLY SAND, fine - coarse
50 - 39 Driller attribut- sand with subangular to rounded gravel up io lin., well
66 es high blow graded, dark brown/ black. (SW-SM)
count to soil in
augers. 18 in.
wash/86 in. sample
—68
70 ls-18 [Je2 -20| 24 12 | Wash - 12 in. S-18 (70 ft. to 72 ft.) SILTY GRAVELLY SAND, similar to
r BO - 36 S-17 except with some sandier areas, red-brown to black.
(SW-SM)
72
—7 4
S-19 | k4 -79 7 17 | Boulders at S-19 (75 ft. to 76 ft. Sin.) SILTY GRAVELLY SAND, similar
120/5" 77 ft. to 79 ft. to S-17 except very dense and a 3 in. fine - coarse sand
76 layer approximately 8 in. above end of split spoon. (SW-SM)
-78
—80
LEGEND: NOTES:

PROJECT NO.._8659
PAGE; 40F 5 BORING NO.:B4




BORING LOG

 HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC - CTO 127 LOCATION:_Building 56 DRILLED BY:_C. Stamas/EDI BORING NO.._B4
DATE STARTED:_8/22/83 INCLINATION; _Vertical LOGGED 8Y:_P- Young GROUND ELEV.: _Not surveyed
DATE COMPLETED:_8/22/93  pgeaRING:_N/A CHECKED BY:_N-. Martin TOTAL DEPTH:_8! feet
SAMPLE REMARKS ON o
. x T
o | Ee TYPE- | BLOWS | PEN. | REC.{ ADVANCE OF ég SOIL AND ROCK DESCRIPTIONS
- 8 w 8 . . o« -
We |0« | NO. PER 8 in. in. BORING o
H80
f;’f:;?g?‘:‘t”g on END OF BORING @ 81 FT. BOREHOLE ABANDONED AND
 a) ’ BACKFILLED. NO MONITORING WELL INSTALLED IN B-4.
-84
86
—88
90
—92
94
~06
—98
—00
LEGEND: NOTES:
TYEE_'Sgék‘CL¥ges§,L§,3’“°'e Borehole advanced by rotating B-inch outside diameter hollow stem
S - Split barrel sample augers to 81 ft. Continuous 2 in. split barret samples collected until
BLONS P g 30 o araee" water table (WT)intersected (¥ @ 12 ft. on 6/22/93). Additional
gosrpr:it ?ﬁlgelesra;noplfrti rock samples collected at 5 foot intervals to approximately
I | ot o .
PEN - Penetragtion |eﬁgm of sampler 10 ft. below the WT or to a point of refusal. DATE: .08/13/83 PROJECT NO.:_8659
REC - Length of sample recovered Auger initially augered through 3 in. of concrete. 50F5 .B4
¥ - Natural ground water table Borehole B-4 backfilled and abandoned. PAGE: BORING NO.—
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'BORING LOG

Xz

2 s

HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC - CTO 127

DATE STARTED:_8/24/983

DATE COMPLETED;_8/24/83

LOCATION: _CED Asphalt Area_

INCLINATION: _Vertical

BEARING:_N/A

DRILLED BY;_C. Stamas/EQDI BORING NO.._B-t

LOGGED BY: K. Jakut GROUND ELEV.:_Not surveyeq

CHECKED BY:_W.J. Martin TOTAL DEPTH:_18 feet

SAMPLE REMARKS ON o
. T T
& 5 b~ 5 TYPE- | BLOWS | PEN. | REC.| ADBVANCE OF ;8 SOIL AND ROCK DESCRIPTIONS
w . har]
W& |62 No. | PERB*| in. | in. | BORING &
om0 Approximately 6 inches of asphalt was moved aside and
regraded with 2 ft. of fill
0-2ft. - FILL
2 S-t []25 - 38 24 20 { O ppm on sample; S-1 (2 ft. to 3 ft. 8 in.) SAND with gravel, trace to some
P9 - 30 dry, friable silt. Grey-brown, fine to medium sand with 3 trace of coarse
r sediment with sand; widely graded; coarse (1.5in.) and fine (0.25in.),
gravel; graphitic subangutar and sub- rounded gravel present; 5-12% fines;
sheen on sieve (SW-SM)
sample
™ S-2 [ ]28 - 35 24 22 | 0 ppm on sample; S-2 (4 ft. to 5 ft. 10 in.) SAND with gravel, trace to some
M8 - 45 dry, friable silt. Grey-brown; similar to S-1; gravels 0.25in. to 2 in. in
I sediment with size; (SW-SM)
gravel. graphitic
1 sheen on sieve
sample
6 S-3 []22 - 25 24 15 | 0 ppm on sample; S-3 (6 ft. to 7 ft. 3 in.) SAND with gravel, trace to some
22 - 22 dry, friable silt. Grey-brown: simitar to §-2; (SW-SM)
sediment with
gravel; graphitic
sheen on sieve
sample
8 S-4 [T 14 - 47 24 i0 | O ppm on sample; S-4 (8 ft. fo 8 ft. 10 in.} SAND, trace of silt, trace of
18 - 15 dry, friable gravel. Greyish-Drown, fine to medium sand with traces of
sediment with coarse sand:. widely graded; trace percentage of silt; trace
gravel; graphitic percentage of fine (0.25 in.), subanguiar gravel: (SW)
sheen on sieve :
sample
0 S-5 ] 7-1 24 | 12 1 0 ppm on sample; S-5 (10 ft. to 11 ft.) SAND, trace of silt, trace of gravei.
- 14 dry, friable Greyish brown: similar to S-4: (SW)
sediment with
gravel; graphitic
sheen on sieve
sample
—2 —
LEGEND: NOTES:

TYPE-NO. - Type ot sample
C - Rock core sampte
S - Split barret sample
BLOWS PER 6* - 140 Ib. hammer
tailing 30°* to anve
3 spit barrel sampler;
conng time per toot of rock
PEN - Penetration length ot sampler
REC - Length ot sample recovered
¥ - Natural grouna water table

Borehole advanced by rotating 8~-inch outside diameter hoilow siem
augers to 18 tt. Continuous split barre!l samptes coilected at 2 foot
intervals to a depth 2 ft. below the water table (g roughly @ 15.5

ft. on 6-24-93). Observed reddish colored sands bepeaih the <aturated

zone. DATE:_10/25/93

PAGE:.! OF 2

PROJECT NO.:_8658
BORING NO.: B




BORING LOG

"~ HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC - CTO f27 LOCATION: CED Asphait Area ORILLED BY:_C. Stamas/ED] BORING NO.._B-1
DATE STARTED:_8/24/83 INCLINATION:_Vertical LOGGED BY:_K- Jakut GROUND ELEV.._Not surveyeq
DATE COMPLETED:_8/24/83 BEARING:N/A CHECKED BY:_W.J. Martin TOTAL DEPTH: 18 feet
SAMPLE REMARKS ON o
. b o T
e < = < TYPE~ | BLOWS | PEN. | REC ADVANCE OF §8 SOIL AND ROCK DESCRIPTIONS )
w i
D& |88 No. |PER®*[in. | in. | BORING g~ J.r
-2 S-6{} 7-9 24 18 | 0 ppm on sample; S-6 (12 ft. to 13 ft. 6 in.) SAND, trace of silt. .
=10 graphitic sheen Greyish-brown, fine to medium sand with traces of coarse J
on sieve sample sand; widely graded; trace percentage ot silt; (SW) \
:
H
N
i
4 S-7 ] 6-8 24 17 | O ppm on sample; CS-7 (14 ft. to 15 ft. 2 in.) SAND, trace of silt. Tan to brown,
14 -18 damp sediment @ fine sand; uniformly graded: cross-bedded and highlighted by -
15.5 ft., a reddish coloration; trace percentage of siit; (SP) ’ -
possible water
table @ 15.5 ft.;
graphitic sheen
on sieve sample
6 Ss-8 { | 7-7 24 15 | 0 ppm on sample; S-8 (18 ft. to 17 ft. 3 in.) SAND, trace of silt. Tan to brown
9-7 saturated with reddish colored cross beds; similar to S-7; (SP}
sediment;
graphitic sheen
on sieve sample END OF BORING AT 18 FT. BOREHOLE BACKFILLED WITH
SAND, PORTLAND CEMENT, AND LOCAL COBBLES. NO WELL 4
INSTALLED. g
—8 =
i A
. t
|
~20 §
]
22
24
LEGEND: NOTES:
”g’-_‘;‘c?ék‘CL¥SES§,;§2‘“°‘8 Borehole advanced by rotating 8-inch outside diameter hollow stem
S - SPDéi;; barrel j(a)mnle augers to 18 ft. Continuous split barrel sampies collected at 2 foot
BLOAS 7al|?nq 3(‘3. t?a?ﬁgme' intervals to a depth 2 ft. below the water table (¢ roughly € 15.5
& spnt barrel sampler: ft. on 6-24-93). Observed reddish colored sands bepeath the saturated
cofring time per toot ot rock s
PEN -~ Penetration length of samoier zone. DATE:_10/25/83 PROJECT NO.._8658 |1
REC - tength of sample recovered — Py 4
¢ - Natural ground water table PAGE: 2 OF 2 BORING N0..B-! %
kel




'BORING LOG

HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC - CTO 127 LOCATION: _CED Asphait Area DRILLED BY:_C. Stamas/EDI BORING NO.._B=2
DATE STARTED:_6-24-93 INCLINATION: _Vertical LOGGED BY:_K. Jatkut GROUND ELEV.._Not surveyeq
DATE COMPLETED:_8-24-93 BEARING: _N/A CHECKED BY: _W.J. Martin TOTAL DEPTH: B ft.
SAMPLE REMARKS ON o
. T T
b < I~ < TYPE- | BLOWS | PEN. | REC.| ADOVANCE OF ég SOIL AND ROCK DESCRIPTIONS
w 3
LWL |6&| No. |PERS'|in. | in. | BORING &
o0 Approximately 18 inches of asphalt was moved aside anda
regraded with 2 ft. of fill
0 to 2 ft.- FILL
—2 S- [ 15-10 24 16 | 0 ppm-on sample: S-1 (2 ft. to 3 ft. 4 in.) SAND with gravel, trace.to.some
18 - 10 dry, friable silt. Grey-brown, fine to medium sand with traces of coarse
sediment with sand; widely graded: fine (0.25 in.} and cearse (1in.),
gravel; graphitic subanguiar and subrounded gravels present; trace to some
sheen on sieve silt present; (SW-SM)
sampte
™ is-2 [TJo-15| 24 19 | O ppm on sampfe; S-2 (4 ft. 1o 5 ft. 7 in.) SAND with gravel, trace of silt.
20 - 26 dry, friable Grey-brown, fine and medium sand with traces of coarse
sediment with sand; widely graded; severai pieces of fine (0.25 in.) ana
gravel; graphitic coarse (1in.), subrounded to subangular gravels present;
sheen on sieve trace percentage of fines present; (SW)
sample
6 S-3 [j30-19 24 20 | 0 ppm on sample; S-3 (6 ft. to 7 ft. 8in.) SAND with gravel, trace of silt.
18 - 11 dry, friable Grey-brown; mostly fine sand with a trace of medium ana
sediment with coarse sand; uniformly graded; fine (0.25) ana coarse (1in.),
gravet. graphitic subrounded and sub- subangular gravel pieces present: trace
sheen on sieve percentage of fines present; (SP)
sampie
3 S-4 ] 7-9 24 14 | O ppm on sampte; S-4 (8 ft. to 9 ft. 2in.) SAND with gravel, trace of sit.
10 - 10 dry, friable Grey brown; similar to S-2; {SW)
sediment with
gravel. graphitic
sheen on sieve
sample
0 S-5 [| 8-8 24 |. 12 { 0 ppm on sample; S-5 (10 ft. to 1 ft.) SAND with traces of gravel and silt.
19 - 12 graphitic sheen Reddish brown; fine sana with traces of medium sang;
on sieve sample uniformly graded; traces of fine {Q.25 in.) gravel present;
trace percentage of fines present; cross-bedded nature to
the sands with a reddish cotoration; (SP)
H2 —
LEGEND: NOTES:
TYCPE_'Q‘S,;K‘CQSES;’,L;@“""* Borehole advanced by rotating 8-inch outside diameter hollow stem
S - Split barrel sampie augers to 18 feet. Continuous split barrel samples collectea at 2
BLOWS PE{F;”?ng Bégotlob.omrgmer foot intervals to a depth of 2 feet below the water table (¥ roughly
3 spit barrel sampler: @ 15.5 ft. on 6-24-93). Cross-bedded sands appeared ta haye 3 reddish
coring time per toot of rock coloration 10/25/93 8650
PEN - Penetration length of sampier . . .
REC - Length of sample recovered OATE: == - PROJECT NO.——
¢ - Natural grouna water table PAGE; 1 OF 2 BORING NO..B-2




BORING LOG "~ HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC - €T0Q 127 LOCATION: _CED Asphait Area DRILLED BY:_C- Stamas/EDI BORING NO.-_B8-2
DATE STARTED:.8-24-83 __  INCLINATION:_Vertical LOGGED BY:_K. Jalkut GROUND ELEV.;_Not surveyed
DATE COMPLETED;_8-24-83 BEARING: _N/A CHECKED BY:_W.J. Martin TOTAL DEPTH:_18.ft.
SAMPLE REMARKS ON o
T T .
2 = s TYPE- | BLONS | PEN. | REC.| ADVANCE OF é‘g SOIL AND ROCK DESCRIPTIONS
T |8&| No. | PERe*|in. | in. | BORING &
2 S-6 [ | 13-9 24 21 | 0 ppm on sample; S-6 (12 ft. to 13 ft. 9 in.) SAND, trace of silt. Brown; fine to
0-6 graphitic sheen medium sand with a trace of coarse sand: widely graded;
on sample trace percent of fines present; (SW)
4 |s-7 [] 8-6| 24| 24 |0ppmon sample: S-TA (14 ft. to 14 ft. 6 in) SAND, trace to some silt. Dark
6-4 g @ 15,5 ft; brown; mostly fine sand with traces of medium and coarse
graphitic sheen sand; uniformly graded; trace percentage of fines present.
on sieve sample (SP-SM)
S-78 (14 ft. 6in. to 16 ft.) SAND, trace of siit. Brown;
mostly fine sand with traces of medium and coarse sana:
uniformly graded: trace percentage of fines present; (SP)
H6 -8 [ - .
-8 6-8) 24, 150 ppmon sample: S-8 (16 ft. to 17 ft. 3 in.) SAND, trace of siit. Brown: similar
10 - 12 saturated samptle. {0 S-78: (SP)
graphitic sheen !
on sieve sample
END OF BORING AT 18 FT. BOREHOLE BACKFILLED WITH
s | PORTLAND CEMENT, SAND AND LOCAL COBBLES.
20
22
24
LEGEND: NOTES:
TYSE_‘S&;Cl,?gesg;;,i‘“”'e Borehole advanced by rotating 8-inch outside diameter hollow stem
S - Split barrel jgn}glen augers to 18 feet. Continuous split barrel samples collected at 2
BLOWS PE,g”?ng 36. to .driegmer foot intervals to a depth of 2 feet below the water tabte (¥ roughly
a spht parrel samoler; @ 15.5 ft. on 8-24-93). Cross-bedded sands appeared tg hayve g (eddish
conng time per 10(:( of rock coloration 10/25/93 8659
PEN - Penetration iength of sampter - . .
LREC - Length of sample recovered DATE: 2B/e2/83  PROJECT NO.._ =22
7 - Natural ground water table PAGE: 2 OF 2 BORING NO..B=2




‘BORING LOG

HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT: _NCBC - CTO 127 LOCATION:_CED Asphalt Area ORILLED 8Y:_C- Stamas/ED] BORING NO.._B=3
DATE STARTED;_8-24-983 INCLINATION: _Vertical LOGGED BY:_K. Jalkut GROUND ELEV.._Not surveyeq
DATE COMPLETED:_8-24-83 BEARING:_N/A CHECKED BY:._W.J. Martin TOTAL OEPTH T ft.
SAMPLE REMARKS ON o
I Yy
oe B TYPE- | BLOWS | PEN. | REC.| ADVANCE OF S 8 SOIL AND ROCK DESCRIPTIONS
=9 W : . xS
We |[Ow| NO. PER 8" | in. in. | BORING )
oo Approximately 6 inches of asphait was moved aside and
regraded with | foot ot fill
Otolft-FILL
S-1 [ |]9-20 24 16 | 0 ppm on sample; S-1 (1ft. to 2 ft. 4 in.) SAND with gravel, trace of silt.
P9 - 45 dry, friable Brown; fine to coarse sand; widely graded:; fine (0.25 in.) and
sediment with coarse (lin.), angular and subrounded gravels present. trace
gravel; graphitic percentage of fines present; (SW-SM)
sheen on sieve
-2 sampie
S-2 R4 - 28 24 19 | Similar to S-t S-2 (3 tt. to 4 ft. 7 in.) SAND with gravel, trace of siit.
R9 - 66 stow advancement- Brown; tine and medium sand with traces of coarse sand.
augers grinding; widely graded: tine (0.25 to 0.5 in.) and coarse (1.5 in.),
slow penetration subrounded and subanguiar gravels present: trace
with split barrel percentage of fines present; (SW-SM)
-4 sampler
S-3 %2 - 100 24 20 | Similar to S-2 S-3 (5 f1. to 6 ft. 8in.) SAND with gravel, trace of silt.
Do - 78 Brown: similar to $-2; (SW-SM)
._6
S-4 [ 49 - 36 24 20 | Similar to S-3 S-4A (7 ft. to 8 ft.) SAND with gravel, trace of silt. Brown;
28 - 19 simiar to S-3; (SW-SM)
S-4B8 (8 ft. io 8 ft. 8in.) SAND with a trace of gravel and
a trace of silt. Brown; fine and medium sand with traces of
8 coarse sang; widely graded; trace amounts of fine (0.25 to
0.50 in.), subrounded gravel present; trace percentage of
fines present;” (SW)
LEGEND: - : NOTES: ;
TYé’E_'g‘Sé;Coigesg,l,;,g'““'e Borehole advanced by rotating 8-inch outside diameter hollow stem !
- Spiit barrel sampie augers to 17 ft. Continuous split barrei samples collected at 2 foot 5
PER ' - i
BLO¥S Etan?ng Jé‘fotlona?,ezme' intervals to a depth ot 2 ft. below the water table (¥ roughly @
3 spiit barrel sampler: 4.5 ft. on 6-24-93).
PEN - P cor‘mgt nm? De:ntoc:( of u':ck 10/25/83 8650
- Penetration length ot sampier . .
REC - tength ot sample recovered DATE: 2752 | PROJECT NO.—==—.
¢ - Naturai ground water tapble PAGE:1OF 2 BORING No.oB-3




BORING LOG

HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC - CT0 127

DATE STARTED;_8-24-83

DATE COMPLETED:. 8-24-93

LOCATION: _CED Asphait Area

INCLINATION: Vertical

BEARING: _N/A

DRILLED BY:_C. Stamas/EDI

LOGGED BY:_K. Jalkut

CHECKED BY: N.JT Martin

BORING NO.._B=3
GROUND ELEV.:_Not surveyed

TOTAL DEPTH:IT ft.

L7 -

i

sediment; auger
advancement and
sheen similar to
S-7

SAMPLE REMARKS ON o
I —
e % I~ < TYPE- | BLONS | PEN. | REC.| ADVANCE OF ég SOIL AND ROCK DESCRIPTIONS
w 3
@ |o®| No. |PER6*|in. | in. | BORING &
9 S-5 { ] 10-1 24 19 Similér to S-4; S-5A (9 ft. to 9 ft. 9in.) SAND with gravel. trace of silt.
10 - 13 Brown; fine and medium sand with traces of coarse-sand;
widely graded: fine (0.50 in.) and coarse (2 in.), subrounded
to subanqular gravels present; trace percentage of fines = . =
present; (SW-SM)
S-5B (9 ft. 9in. to 10 ft. 1in.) SAND, trace of silt. Brown;
mostly fine sand with traces of medium and coarse sand;
mostly uniformly graded; trace percentage of silt; (SP) -
Ly | S~5C (10 ft. 1in. to 10 ft. 7 in.) SAND, trace of silt. Dark
S-6 20_ - 19 24 0 | NO RECOVERY - brown; fine sand; uniformly graded; trace percentage of fines;
15°- 30 Pushed rock ahead (SP)
of the split
barrel sampler
S-6 (11 ft.) NO RECOVERY
i3 S-7 1] 4-4 24 17 1 0 ppm on sample; S-7 (13 ft. to 14 ft. 5in.) SAND, trace of siit. Grey-brown;
5-7 damp sediment, fine sand: uniformly graded; trace percentage of fines; (SP)
¥ roughly at
14.5 f1.; auger
advancement -
moderate; sheen
on sieve sampie
=5 S-8 [} 5-5 24 22 | 0 ppm on sample: S-8 (IS ft. to 18 ft. 10 in.) SAND, trace of siit. Brown; fine
7-10 saturated sand: uniformiy graded: trace percentage of sili: (SP)

END OF BORING AT 17 FT. BOREHOLE BACKFILLED WITH
PORTLAND CEMENT AND SAND. NO WELL INSTALLED.

LEGEND:
TYPE-NO. - Type of sampie
C - Rock core sample
S - Solit barret sampie
BLOWS PER 6°* -~ 140 Ib. hammer
talhng 30° to arnve
3 sput barret sampler;
conng time per toot of rock
PEN - Penetration ([ength ot sampier -
REC - Length of sample recovered
¢ - Natural grouna water table

NOTES:

Borehole advanced by rotating 8-inch outside diameter hollow stem
augers to 17 ft. Continuous split barrel sampies collectea at 2 foot
intervals to a depth of 2 ft. below the water table (g roughly @

14.5 ft. on 6-24-93).

PAGE: 2 OF 2

DATE: 10/25/83

PROJECT N0.._8658 __
BORING NO..B23




'BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC — CTO 127 LOCATION: _CED Asphait Area _ pRyLED BY:_T. Belsky/Geosearch BORING NO.._B=4
DATE STARTED:.8-21-03 INCLINATION; Yertical LOGGED BY:_K. Jalkut GROUND ELEV._Not surveyed
DATE COMPLETED:.8-22-93 BEARING: _N/A CHECKED BY:_M.J. Martin TOTAL DEPTH: TOft.
SAMPLE REMARKS ON o
. T T
e < I~ < TYPE- | BLOWS | PEN. | REC.| ADVANCE OF ég SOIL AND ROCK DESCRIPTIONS
wi =
@& |o®| No. |PER6*|in. | in. | BORING &
o0 S-t []99-13 24 17 | 0 ppm on sampte; S-1 (0 ft. to 17 in.) SAND with gravel, trace of silt. Brown;

21- 23 gravelly; slow mostly fine sand with 3 trace of medium and coarse sand;
auger advance - mostly uniformly graded; coarse (>1in.), angular graveis
grinding; present; S percent or less fines present; (SP)
graphitic sheen

2 S5-2 726 - 20 24 17 | Similar to S-1 S-2 (2 ft. to 3 ft. 5in.) SAND with gravel, trace to some
31-40 siit. Grey brown; fine and medium sand with 3 trace of coarse
sand; widely graded: coarse (! to 1.5 in.), anqular gravet
pieces with a white, powdery residue present; approximately S
to 12 percent fines present; (SW-SM)
4 S-3 [ J26 - 29 24 20 | Similar to 5-2 S-3 (4 ft. to 5 ft. 8 in.) SAND with gravel, trace to some
27 - 3 siit. Grey brown: similar to S-2 with additional fine (0.25 in.),
subrounded gravel and 1 broken quartz pebble present:
approximately 5 to 12 percent fines present; {SW-SM)
6 S-4 38 - 24 11 | Similar to S-3 S-4 (B ft. to 6 ft. 11in.) SAND with gravel, trace to some
100/5 silt. Grey brown; mostly fine sand with a trace of medium and
coarse sand; uniformty graded: fine (0.25 in.), subrounded
gravel present; roughly 5 to 12 percent fines present;
(SP-SM)
8 S-5 R4 -20 24 15 | Similar to S-4, S-5A (8 ft. to 8 ft. 4in.) SAND with gravel, trace of silt.

17 - 13 but with iess Grey brown; fine and medium sand with a trace of coarse
grinding; auger sand; widely graded; coarse (2 in.), subanguiar gravel piece
advance moderate present: 5 percent or less fines present; (SW)

S-58 (8 ft. 4in. to 9 ft. 3in.) SAND, trace of silt. Srown:
fine sand: uniformly graded: tess than 5 percent fines
0 S-6 [ ] 15-15 24 0 | Pushed rock ahead present; (SP)
12 - 14 of sampler :
S-6 (10 f1.) NO RECOVERY
2 is-7 [} 13-9| 24 19 | 0 ppm on sample; S-7A {12 fl. to 12 ft. 4in.) SAND. trace of sill. Brown:
9-9 graphitic sheen simitar to S-5B; (SP}
on sieve sample
S-7B (12 f1. 4in. to 13 ft. 7 in.) SAND with gravel, trace of
silt. Light brown; fine and medium sand with a trace of coarse
sand; widely graded: fine (0.25 in.), subrounded grave! pieces
L4 present; 5 percent or less fines present; (SW)
LEGEND: NOTES:
T*é"i‘é‘f,’]c‘{gygesé’éélim”'e Borehole advanced by rotating 8-inch outside diameter hollow stem
- Solit barrel sample augers. Continuous split spoon samples collected at 2 foot intervals
WS P © - .
BLOWS E,E..?ng 36‘-101:)00232'"8' to the water table (¥ roughly @ 17.5 ft. on 6-21-93). Thereafter,
3 spht barret sampler; split spoon samples coltected at 5 foot intervals untit point of
PEN - Pe(r:\g,t'rr‘agtig:‘?eggih'g?tsg:ngfecrk refusal reached. 10/25/93 8659
REC - Length ot sample recovered DATE: =~ == PROJECT NO._——/——
¢ - Natural ground water table paGe: 1OF S BORING NO.:8-4




BORING LOG : - HALLIBURTC:! NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC - CTO f27 LOCATION:_CED Asohait Area _ pRiiLED BY:._T. Belsky/Geosearch BORING NO.._B~4
DATE STARTED:_8-21-93 INCLINATION: Vertical LOGGED BY: _K. Jaikut GROUND ELEV.:_Not surveyeq
DATE COMPLETED: 8-22-83 BEARING: _N/A CHECKED BY:_W.J. Martin TOTAL DEPTH:TOft.
SAMPLE REMARKS ON o
I —
e = - < TYPE- | BLONS | PEN. | REC.| ADVANCE OF é'g SOIL AND ROCK BESCRIPTIONS
w =
T |SL| No. |PER6*| in. | in. | BORING &
4 1s-8 8-8| 24| 18|SimiartoS-7: S-8 (14 ft. to 15 ft. 6in.) SAND, trace of siit. Brown: mostly
| 7-10 dry sediment fine sand with a trace of medium sand; uniformly graded; less
than 5 percent fines present; (SP)
6 S-9 ] 2-38 24 18 | O ppm on sample; ' S-9 (18 ft. to 17 ft. 5in.) SAND, trace of siit. Brown; fine
7-5 damp sediment; sand; uniformly graded:; less than S percent fines present;
¢ roughly @ 17.5 (SP) :
ft. on 6-21-93
H8 —
20 |s-10 5-6| 24 21 | 0 ppm on sample; S-10 (20 ft. to 21 ft. 9 in.) SAND. trace of silt. Brown; fine
5-5 saturated soil; sand with a trace of medium sand; uniformly graded: less than
auger advance 5 percent fines present; (SP)
moderately fast;
graphitic sheen
22
—24
S-t ] 5-686 24 19 | 0 ppm on sample; S-11A {25 f1. 10 25 ft. Sin.) SAND, trace of silt. Brown;
8 - 10 auger advance is similar to S-10: (SP)
slow; graphitic
log .| sheen on sample S-1B (25 ft. Sin. to 26 ft. 7 in) SAND with gravel, trace of
silt. Brown; fine to coarse sand: widely graded; fine {(0.25 in.}
to coarse (>1in.), subrounded and subanguiar gravel pieces
present: 5 percent or less fines present; (SW)
28
LEGEND: NOTES:
TYé’E_'SS(;;cf}ges;’;;.im“'e Borehole advanced by rotating 8-inch outside diameter hollow stem
S - SPDéi;l té§"_e"zgﬂ:glen augers. Continuous split spoon samplies collected at 2 foot intervals
BLOWS P g 30° to arpe to the water table (¥ roughty @ 17.5 ft. on 6-21-93). Thereatter,
a spit barrel sampler: split spoon samples collected at 5 foot intervals untit ggint gf
conng time per toot of rock refusal reached 10/25/93 8850
PEN - Penetration iength ot sampter . ’ . .
LREC - Length ot sample recovered s DATE: L2722 PROJECT NO.——
7 - Natural ground water table . PAGE: 2 OF 5 BORING NO..8-4

.



'BORING LOG - HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT:_NCBC - CTO t27 LOCATION:_CED Asphait Area ORILLED BY:_T- Beisky/Geosearch BORING NO.._B=4
DATE STARTED:_8-21-63 INCLINATION; _Vertical LOGGED BY:_K. Jakut GROUND ELEV._Not swveyeq
DATE COMPLETED:_8-22-83 BEARING: N/A CHECKED BY:_W.J. Martin TOTAL DEPTH:.JO .
SAMPLE REMARKS ON o
. b o T
b = = < TYPE- | BLOWS | PEN. | REC.| ADVANCE OF ég SOIL AND ROCK DESCRIPTIONS
w i 3
@& [6&) No. [PERB*{in. | in. | BORING &
28
30 |s-t2 [ 5-7| 24| 24 |simiartoS-1 S-12A (30 ft. to 31 ft. 4in.) SAND, trace of silt. Brown-red:
2-1 ’ fine sand with a trace of medium sand; uniformly graded: less
than 5 percent fines present; evidence of bedding highlighted
by a reddish coloration; mica present; (SP)
S-12B (31 ft. 4in. to 32 ft.) SAND, trace of silt.
Grey-black: \fine sand: uniformly graded: less than § percent
32 fines present; (SP)
34
S-13 7-10 24 24 | O ppm on sample; S-13A (35 ft. to 36 ft.) SAND, trace of silt. Grey-black;
6-5 auger advance mostly fine sand with a trace of medium sand; uniformly
' . slow to moderate; graded: tess than 5 percent fines present: (SP)
36 graphitic sheen
S-138 (36 ft. 1o 37 f1.) SAND, trace of siit. Grey-black: fine
sang; similar to S-128, with interbedded, brown, fine sana
layers. (SP)
—38
40 S-14 5-7 24 ‘ 24 | Similar to S-13 S-14A (40 ft. to 40 tt. 9in.) SAND, trace of silt.
6-6 Grey-black; similar to S-13A; (SP)
S-148 (40 ft. 9in. to 42 ft.) SAND. trace of siit.
Grey-black; similar to S-128; (SP)
2 -
LEGEND: . NOTES:
TYEE_‘Q‘&[CO?SES;’,LJ‘Q‘“"'E Borehole advanced by rotating 8-inch outside diameter hollow stem
S - Split barrel sample augers. Continuous split spoon samples collected at 2 foot intervals
BLONS PER g 30" e araa™e! lo the water table (g roughly @ 17.5 ft. on 6-21-93). Thereatter,
a split barre! sampler: split spoon samples collected at 5 foot intervals until pgint of
Pematration 1Ength 01 SampEr. refusal reached 10/25/93 8859
PEN - - . .
REC - Length of sampte recovered DATE: PROJECT NO.—2—
¥ - Natural grouna water table PAGE: 30OF S BORING NO.:B-4




BORING LOG : " HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT: NCBC - CTO 127 LOCATION: CED Asphalt Area ORILLED BY: T. Belsky/Geosearch BORING NO.: 8-6
DATE STARTED:_8-21-83 INCLINATION; _Vertical LOGGED BY:_K. Jalkut GROUND ELEYV.;_Not surveyec
DATE COMPLETED:_8-21-83 BEARING: _N/A CHECKED BY:_W. J. Martin TOTAL DEPTH:_22ft.
SAMPLE REMARKS ON o
. T T
Z 5 | & g |TYPE- | BLONS | PEN.| REC.| ADVANCE OF §g SOIL AND ROCK DESCRIPTIONS
T (82| No. |PERe*{in. | In. | BORING - 3
)

5-1 24 17 1 0 ppm on sample; S—-1 (0 ft. to 1 ft. 5in.) SAND with gravet, trace to some silt.
15 -18 gravelly; Brown; mostly fine sand with trace of medium sand; uniformly
grinding - auger graded: fine (0.25 in.) and coarse (> 1in.), subrounded and
advancement slow; angular gravel present; approximately S to 12 percent fines
graphitic sheen present; (SP-SM)

0 - 48 slow penetration siit. Brown; mostly fine sand with a trace of medium and
with split barrel coarse sand; uniformly graded: fine (0.125 to 0.25 in.) and
sampler coarse (1.5 in.), subrounded and subanguiar gravel present;
approximately 5 to 12 percent fines present; (SP-SM)

13 - 42 24 15 | Similar to S-2 S-3 (4 ft. to 5 ft. 3in.) SAND with gravei, trace to some
41 - 33 ) silt. Brown; mostly fine sand with a trace of medium sand;
uniformly graded; fine (0.50 in.) to coarse (1to 2in.),
subrounded and subangular gravel present; approximately S
to 12 percent fines present; (SP-SM)

2 5-2 XW - 44 24 18 | Similar to S-1; | S-2 (2 ft. to 3 ft. 7 in.) SAND with gravel, trace to some

6 |s-4 [28-32| 24 17 | Simitar to S-3 S-4 (6 ft. to 7 ft. 5in.) SAND with gravel, trace of silt.
34 - 23 Brown; fine and medium sand with a trace of coarse sand:
widely graded:; tine (0.25 to 0.50 in.) and coarse {15 in.),
subrounded and angular gravels present. approximately S
percent or less fines present; (SW)

37 - 26 24 23 | Similar to S-4 S-5A (8 ft. to 8 ft. 11 in.) SAND with gravel, trace of sit.
23 =27 Brown: fine and medium sand; uniformly graded: fine (0.25 in.)
to coarse (1in.), subrounded and angular gravels present;
approximately 5 percent or less fines present: (SW)

S-5B8 (8 ft. Hin. to 9 ft. Nin.} SAND with gravel, trace ot
silt. Brown; fine and medium sana with a trace of coarse
sand; widely graded: fine (0.25in. to 0.50 in.) and coarse

|

0 S-6 7| 8-10 24 21 | Similar to S-5, (>1in.), subrounded and subanguiar gravels present;
15 -1 - | with moderate approximately 5 percent or less fines present: (SW)
ad‘;zncf:i';; o S-6 (10 ft. to It ft. 9in.) SAND with gravel. trace of silt.
m:ne:?ation ple Brown; fine and medium sand with a trace of coarse sand:
P widely graded; fine (0.25 to 0.50 in.) and coarse (0.75 to 1.5
in.). subrounded and subangular gravels present; quartz
pebble present; S percent or less fines present: (SW)
e
LEGEND: 1 NOTES:
T*gﬁ’ggék'cgfgesgmg.imp'e Borehole advanced by rotating 8-inch outside diameter hollow stem
S - Sppéié{ %?”Ellzgﬂ:gleh o augers to 22 ft. Collected continuous spiit barrel samples at 2 foot
BLOWS taling 30° to bn?/e & intervais to the water table (Y roughly @ 17.5 ft. on 6-21-93).
a split barrel sampter; Thereafter, coliected a sample approximately 5 ft. beloy 1he walsl
cornng time per foot of rock {able 10/25/93 8656
PEN - Penetration length ot sampter . : . .
REC - Length of sample recovered - DA,TE' PROJECT NO.=—=—=_
¢ - Naturai grouna water table . PAGE:.! OF 2 BORING NO.:B-5




“BORING LOG

HALLIBURTON NUS ENVIRONMENTAL CORPORATIOMN

PROJECT:_NCBC - CTO 127

DATE STARTED:_8-21-83

LOCATION: _CED Asphait Area ORILLED BY:_T. Beisky/Geosearch

BORING NO.._B-%

INCLINATION; _Vertical

DATE COMPLETED: _8-21-83

LOGGED BY:_K. Jalkut GROUND ELEV.:_Not surveyec

CHECKED BY;_N. J. Martin

BEARING: _N/A TOTAL DEPTH:22ft.

SAMPLE REMARKS ON o
. T ) T
o= o= TYPE- | BLOWS | PEN. | REC.| ADVANCE OF a g SOIL AND ROCK DESCRIPTIONS
=9 (W : =
Www |Q« | NO PER 6" | In. in, BORING [
2 |s-7 ] 9-15| 24| 18 |Simiar to S-6 S-7 (12 ft. to 13 ft. 6 in.) SAND with gravel, trace of silt.
n-7 Brown; fine and megium sand with a trace of coarse sana;
widely graded: tine (0.5 in.}, subanguiar gravel present: S
percent or less tines present; (SW)
4 S-8 '] 9-7 24 19 | 0 ppm on sample; S-8 (14 ft. to 15 ft. 7in.) SAND, with a trace of gravel,
86-86 graphitic sheen; trace of siit. Brown; fine and medium sand with a trace of
moderate auger coarse sand; widely graded; trace of fine (0.25 in.),
‘advancement - no subrounded gravet present; 5 percent or less fines present:
grinding; easy (SW)
sampler
penetration
6 S-9 ] 8-8 24 17 | Similar to S-8; S-9 (16 ft. to 17 ft. Sin.) SAND, with a trace of gravel,
6-6 damp sediment - trace of silt. Brown; simitar to S-8; (SW)
¥ roughly @ 17.5
ft.
-8 1
20 ls-i07] 7-61| 24 15 | Similar to $-9: S-i0 (20 ft. to 21 ft. 3 in.) SAND, trace of sit. Brown: fine
9-9 ’ saturated soil sana; yniformly graded: less than 5 percent fines present;
(SP)
END OF BORING AT 22 FT. BOREHOLE BACKFILLED WITH
12 [ BENTONITE CHIPS, SAND, PORTLAND CEMENT. NO WELL
INSTALLED.
24
LEGEND: NOTES:

TYPE-NO. - Type ot sample
C - Rock core sample
S - Solit barrel sample
BLOWS PER 6* - :40 Ib. hammer
falting 30* to anve
3 spit parrel sampler;
cofing time per toot ot rock
PEN - Penetration tlength ot sampler
REC - Length ot sampie recoverea
¢ - Naturai grouna water table

Borehote advanced by rotating 8-inch outside diameter hollow stem
augers to 22 ft. Collected continuous split barrel samples at 2 foot
ntervals to the water table (Y rougnly @ 17.5 ft. on 6-21-93).

Thereatter, collected a sample approxmately 5 ft. b

table.

10w _the water

DATE: 10/25/83
PAGE: 2 OF 2

PROJECT NO.._8858
BORING NO..B-5



APPENDIX C

SCREENING CRITERIA CALCULATION SPREADSHEET
AND
SOURCE DOCUMENTATION



SCREENING CRITERIA VALUES SPREADSHEET

RtDo RiDi SFo SFi Koc Henry's Const. Vi MW Di Dai Kas Alpha -VF

Anakte/Compound (mg/kg/day)| (mg/kg/day)| (kd-day/md (kd—day/m (Lkg) | (atm-m3/mol| (cm3/mol)| (g/mol) | (cm2/sec)| (cm2/sec)| (g/cm3) (cm2/sec) | (m3/kg)
1,1 Dichloroethane 1.00E-01| 1.43E-01 3.00E+01 4.26E-03| 7.99E+01 98.96| 9.17E-02] 2.59E-02| 2.91E-01] 1.08E-03] 3.89E+03
1,1-Dichloroethens 9.00E-03 6.00E~01| 1.75E-01] 6.50E+01 1.90E-01| 7.60E+01 96.94| 9.38E-02| 2.65E-02| 5.99E+00{ 1.25E-02| 6.29E+02
1.1,1-Trichloroethane 9.00E-02| 2.86E-01 1.52E+02 3.00E-02[ 9.74E+01 133.41) 8.19E-02| 2.32E-02| 4.05E-01]| 1.32E-03] 3.46E+03
1,1,1,2- Tetrachloroethane 3.00E-02 2.60E-02] 259E-02| 1.18E+02 3.80E-04| 1.15E+02 167.85| 7.50E-02| 2.12E-02] 6.60E-03| 2.09E-05| 2.92E+04
1,1,2-Trichloroethane 4.00E-03 5.70E-02| 5.60E-02| 5.60E +01 7.42E-04| 9.74E+01 133.41} 8.19E-02| 2.32E~-02| 2.72E-02| 9.38E-05] 1.37E+04
1,1,2,2- Tetrachloroethane 2.00E-01| 2.03E-01] 1.18E+02 3.80E-04| 1.15E+02 167.85)| 7.50E-02| 2.12E~-02] 6.60E-03] 2.09E-05| 2.92E+04
1,2-Dichloroberzene 9.00E-02| 5.71E-02 ' 1.70E+03 1.93E-03{ 1.26E+02 147.01| 7.29E-02] 2.06E-02| 2.33E~03| 7.17E~06| 4.99E+04
1,2-Dichloroethane 2.86E-03| 9.10E-02| 9.10E-02| 1.40E+01 9.14E-04| 7.99E+01 98.98] 9.17E-02( 2.59E-02| 1.34E-01| 5.09E-04 | 5.81E+03
1,2-Dichloroethens 2.00E~-02 5.90E+01 6.70E~-02| 7.60E+01 96.94| 9.38E-02] 2.65E—~02| 2.33E+00| 6.85E-03| 1.20E+03
1,2—-Dichloropropane 1.14E-03| 6.80E-02 5.10E+01 2.31E-03| 1.00E+02 112,99 8.22E-02] 2.32E-02| 9.29E-02] 3.18E-04| 7.38E+03
,2,4—Trichloroberzene 1.00E-02] 2.57E-03 9.20E+03 2.30E-03| 1.43E+402 81.45| 6.78E-02] 1.92E-02| 5.13E-04| 1.47E-06| 1.10E+05
.3—-Dichloropropene 3.00E-04( 571E-03{ 1.80E-01| 1.30E-01]| 4.80E+01 1.30E-03| 9.64E+01 110.98| 8.38E-02| 2.37E-02| 5.55E-02| 1.95E-04| 9.49E +03
1,4~ Dichloroberzene 2.29E-01| 2.40E-02 1.70E+03 3.10E-03] 1.26E+02 147.01] 7.29E-02| 2.06E-02| 3.74E-03] 1.15E-05| 3.93E+04
2—Butanone 5.00E-02] 3.00E-01 1.70E+01 2.08E-05[ 1.64E+02 72.1| 7.02E-02| 1.98E-02| 2.51E-03| 7.44E-06| 4.90E+04
2-Chlorophenol 5.00E-03 7.30E+01 1.03E-05 128.56| 0.00E+00]| 0.00E+00| 2.89E-04| 0.00E+00| 0.00E+00
2—Hexanone 7.50E+01 7.53E-06] 1.28E+02 100.2]| 7.50E-02| 2.12E-02| 2.06E-04| 6.53E-07| 1.65E+05
2—Methylnaphthalene 2.00E-02 4.60E-04 142.2| 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
2-Methylphenol 5.00E-02 2.45E+01 3.92E-06 108.1| 0.00E+00| 0.00E+00| 3.28E-04| 0.00E+00| 0.00E+00
2,3,7,8-TCDD 1.50E+05{ 1.50E+05] 3.30E+06 2.10E-03] 2.55E+02| 3.22E+02| 5.06E-02| 1.43E—02] 1.30E—06| 2.79E-09| 2.53E+06
2,4~ Dichlorophendl 3.00E-03 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
2,4~ Dimethylphenal 2.00E-02 9.60E+01 1.70E-05 122.2| 0.00E+00| 0.00E+00| 3.63E-04| 0.00E+00]| 0.00E+00
2,4-Dinitrophenol 2.00E-03 0.00E +00( 0.00E +00 ERR ERR| 0.00E +00
2,4,5-Trichlorophenol 1.00E-01 0.00E +00| 0.00E+00 ERR ERR| 0.00E+00
2.4,6-Trichlorophenol 1.10E-02| 1.10E-02 0.00E + 00| 0.00E+00 ERR ERR| 0.00E+00
3.3'-Dichloroberzidine 4.50E-01 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
4—Chioro—3-methylphenol 2.00E+00 6.04E+02 2.50E-06 142.6| 0.00E+00] 0.00E+00| 8.49E~-06] 0.00E+00| 0.00F +00
4—Chloroaniine 4.00E-03 5.20E+01 1.07E-05 27.6] 0.00E+00]| 0.00E+00| 4.22E-04| 0.00E+00| 0.00E+00
4—Methyl~2-pentanone S5.00E-02| 2.00E-02 1.13E+02 4.16E-05| 1.28E+02 100.2| 7.50E-02] 2.12E-02| 7.55E-04| 2.39E-06] 8.64E+04
4-Maethylphenol 5.00E-03 2.43E+01 1.29E-06 108.1| 0.00E+00| 0.00E+00| 1.09E-04| 0.00E+00]| 0.00E+00
4,4'-DDD 2.40E-01 7.70E+05 2.20E-08 320 0.00E+00{ 0.00E+00| 5.86E—11| 0.00E+00[ 0.00E+00
4,4'-DDE 3.40E-01 4.40E+06 6.80E-05 . 318] 0.00E+00| 0.00E+00| 3.17E-08] 0.00E+00] 0.00E +00
4,4'-DDT 5.00E-04 3.40E-01[ 3.40E-01| 3.90E +06 1.58E-05 354.5| 0.00E+00| 0.00E+00[ 8.31E—09| 0.00E+00| 0.00E+00
Acenaphthene 6.00E-02 4.60E+03 9.10E-05 154.2| 0.00E+00| 0.00E+00| 4.06E-05| 0.00E+00] 0.00E +00
Acetone 1.00E-01 3.50E-01 3.43E-05] 6.69E+01 58.08| 1.06E-01| 3.00E-02| 2.01E-01| 8.75E-04 | 4.39E+03
Aldrin 3.00E-05 1.70E+01[ 1.70E+01] 9.60E+04 1.60E-05 365| 0.00E+00] 0.00E+00| 3.42E-07} 0.00E+00| 0.00E+00
Alpha— BHC 6.30E+00| 6.30E+00| 3.80E+03 6.00E-06 291 0.00E+00| 0.00E+00[ 3.24E-06] 0.00E+00| 0.00E+00
Aniine 2.86E-04| 5.70E-03 4.40E+01 9.00E-06 93.12| 0.00E+00| 0.00E+00] 4.19E-04| 0.00E+00| 0.00E+00
Anthracene 3.00E-01 1.40E+04 8.60E-05 178.2| 0.00E+00) 0.00E+00| 1.26E—05] 0.00E+00| 0.00E+00
Antimony 4.00E-04 121.75| 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
Aroclor 7.70E+00 5.30E+05 2.60E-03] 2.65E+02 328.4| 4.97E-02] 1.40E-02| 1.01E-05] 2.11E-08] 9.19E+05
Arsenic 3.00E-04 1.75E+00] 1.51E+01 74.92| 0.00E+00( 0.00E+00 ERR ERR| 0.00E+00
Barium 7.00E-02| 1.43E-04 137.34| 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
Benzene 1.43E-04| 290E-02( 290E-02| 6.50E+01 5.50E-03| 9.10E+01 78.12| 8.95E-02| 2.53E-02| 1.73E-01| 6.40E-04| 5.15E+03
Benzoic acid 4.00E+00 1.50E+02 7.00E-08 122.13| 0.00E+00( 0.00E+00| 9.57E-07| 0.00E+00| 0.00E+00
Benzo(a)anthracene 7.30E+00{ 6.10E+00| 2.00E+405 1.00E-06 228.28| 0.00E+00( 0.00E+00| 1.03E-08| 0.00E+00| 0.00E +00
Benzo(a)pyrene 7.30E+00] 6.10E+00| 5.50E +06 4.90E-07 252] 0.00E+00| 0.00E+00| 1.83E-10] 0.00E+00] 0.00F +00
Benzo(b)flsoranthene 7.30E+00| 6.10E+00| 5.50E +05 1.22E-05 252.3| 0.00E+00| 0.00E+00| 4.55E-08| 0.00E+00| 0.00E+00
Benzo(g h.i)perylene 1.60E+06 1.44E-07 276| 0.00E+00| 0.00E+00{ 1.85E—10{ 0.00E+00{ 0.00E+00
Benzo(k)fluorarthene 7.30E+00| 6.10E+00| 5.50E+05 3.87E~-05 252.3| 0.00E+00[ 0.00E+00| 1.44E-07| 0.00E+00| 0.00E +00
Berylkium 5.00E-03 4.30E+00| B8.40E+00 ' 9.01]| 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
Beta~BHC 1.80E+00]| 1.80E+00| 3.80E+03 4.50E-07 291] 0.00E+00| 0.00E+00[ 2.43E-07 0.00E+00| 0.00E+00
Bis(2~chloroethyl)ether 1.10E+00] 1.16E+00| 1.39E+01 1.30E-05} 143! 0.00E+00| 0.00E+00| 1.92E-03| 0.00E+00| 0.00E+00
Bis(2~chloroisopropyl)ether 4.00E-02 7.00E-02( 3.50E-02| 6.10E+01 1.10E-04 171.1]| 0.00E+00| 0.00E+00| 3.70E-03| 0.00E+00| 0.00E+00
Bis(2- ethylhexyl)phthalate 2.00E-02 1.40E-02 2.00E+09 3.00E-07| 4.93E+02 390.62| 3.66E-02{ 1.03E-02| 3.08E-13| 4.76E-16| 6.12E+09
Bromodichloromethane 2.00E-02 6.20E-02 6.10E +01 2.41E-03| 8.29E+01 163.83| 8.62E—-02| 2.44E-02| 8.10E-02| 2.92E-04| 7.73E+03
Bromomethane 1.40E-03| 1.00E-03 5.90E+00 1.97E-01| 4.63E+01 94.94| 1.14E-01| 3.23E-02| 6.84E+01| 2.94E-02] 6.93E+01

+ 15-Apr-94



SCREENING CRITERIA VALUES SPREADSHEET

Henry's Const.

RfDo RIDi SFo SFi Koc Vi MW Di Dai Kas Alpha - VF

Analyte/Compound (mg/kg/day)| (mg/kg/day)| (kd—day/md (kd—day/m (L/kg) | (atm—m3/moh| (cm3/mol)| (g/mol) | (cm2/sec)| (cm2/sec)| (g/cm3) | (cm2/sea)| (m3/kg)
Butylberzylphthalate 2.00E-01 1.70E+05 8.30E-06 312| 0.00E+00] 0.00E+00} 1.00E-07| 0.00E+00] 0.00E +00
Cadmium 5.00E-04 6.30E+00 112.4]| 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
Caprolactam 5.00E-01 0.00E+00[ 0.00E+00 ERR ERR| 0.00E+00
Carbon disulfide . 1.00E-01| 286E-03 1.42E+02 1.13E-02 76.14| 0.00E+00| 0.00E+00| 1.63E-01] 0.00E+00| 0.00E+00
Carbon tetrachioride 7.00E-04]| 5.71E-04| 1.30E-01] 5.25E-02| 4.39E+02 2.30E-02] 9.45E+01 153.82) 8.20E-02| 2.32E-02| 1.07E-01] 3.67E-04| 6.87E+03
Chlordane 6.00E-05 1.30E+00| 1.29E+00| 1.40E+05 9.40E~-05 409.8| 0.00E+00{ 0.00E+00| 1.38E-06| 0.00E+00| 0.00E+00
Chlorobenzene 2.00E-02] 5.71E-03 3.30E+02 3.58E-03| 1.08E+02 112.56| 7.97E-02| 2.25E-02| 2.22E-02| 7.47E~05| 1.54E+04
Chloroethane 2.00E-02] 2.86E+00 1.49E+01 1.4BE-01] 6.24E+01 65.42| 1.07E-01| 3.02E-02| 2.04E+01| 2.28E-02( 2.19E+02
Chloroform 1.00E-02 6.10E-03| 8.05E-02( 4.40E+01 2.88E-03| 7.70E+01 119.38] 9.13E-02| 2.58E-02| 1.34E-01| 5.08E-04| 5.81E+03
Chloromethane 1.30E-02| 6.30E-03( 4.30E+00 4.00E-02| 4.19E+01 50.49| 1.30E-01| 3.68E-02| 1.91E+01| 2.72E~-02| 2.10E+02
Chromium (lll} - 1.00E+00| 5.71E-07 52| 0.00E+00{ 0.00E+00 ERR ERR| 0.00E+00
Chromium (VI) 5.00E-03 4.20E+01 52) 0.00E+00{ 0.00E+00 ERR EAR| 0.00E+00
Chrysene 7.30E+00[ 6.10E+00| 2.00E+05 1.05E-06 228.3| 0.00E+00| 0.00E+00| 1.08E-08| 0.00E+00| 0.00E +00
Cobalt 8.00E-03 58.93| 0.00E+00{ 0.00E+00 ERR ERR| 0.00E+00
Copper 4.00E-02 63.54| 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
Cyanide 2.00E-02 0.00E+00| 0.00E +00 ERR ERR{ 0.00E +00
Diberzo(a.h)anthracene 7.30E+00| 6.10E+00[ 3.30E+06 7.30E-08 278.4| 0.00E+00( 0.00E+00| 4.53E—11]| 0.00E+00| 0.00E +00
Dibromochloromethane 2.00E-02 8.40E-02 8.40E+01 9.90E-04 | 8.50E+01 208.29} 8.39E-02| 2.37E-02| 2.42E-02| 8.55E-05| 1.44E+04
Dieldrin 5.00E-05 1.60E+01] 1.60E+01] 1.70E+03 4.57E-10 381 0.00E+00| 0.00E+00| 5.51E-10] 0.00E+00[ 0.00E + 00
Diethylphthalate 8.00E-01 1.42E+02 1.20E-06 222.2| 0.00E+00| 0.00E+00]| 1.73E—-05( 0.00E+00] 0.00E+00
Dimethylphthalate 1.00E+01 1.74E+01 2.15E-06 194.2] 0.00E+00| 0.00E+00| 2.53E-04| 0.00E+00| 0.00E+00
Di—n~butylphthalate 1.00E-01 1.70E+05 2.80E-07| 3.09E+02 278.3| 4.66E-02( 1.32E—-02| 3.38E-09| 6.65E-12| 5.18E+07
Di—n-octylphthalate 2.00E-02 3.60E +09 1.70E-05 391] 0.00E+00| 0.00E+00| 9.68E-12( 0.00E+00| 0.00E+00
Endosufan 6.00E-03 9.60E-03 1.91E-05 406.9| 0.00E+00| 0.00E+00| 4.08E+00{ 0.00E+00] 0.00E+00
Endrin 3.00E-04 1.70E+403 4.00E-07 381| 0.00E+00| 0.00E+00| 4.82E-07| 0.00E+00[ 0.00E+00
Ethybenzene 1.00E-01| 2.86E-01 1.10E+03 6.60E-03| 1.32E+02 106.16| 7.37E-02| 2.08E-02| 1.23E-02} 3.83E~05] 2.16E+04
Fluoranthene 4.00E-02 3.80E+04 6.50E-06 202.3| 0.00E+00{ 0.00E+00] 3.51E~-07| 0.00E+00]| 0.00E 400
Fluorene 4.00E-02 7.30E+03 6.40E-05 116.2| 0.00E+00] 0.00E+00| 1.80E-05| 0.00E+00| 0.00E +00
Gamma—-BHC 3.00E-04 1.30E+00 3.80E+03 7.80E-06 291] 0.00E+00] 0.00E+00| 4.21E-06| 0.00E+00{ 0.00E +00
Heptachlor 5.00E-04 4.50E+00| 4.55E+00] 1.20E+04 4.00E—03 373.5| 0.00E+00| 0.00E+00] 6.83E-04| 0.00E+00| 0.00E+00
Heptachlor epoxide 1.30E-05 9.10E+00[ 9.10E+00| 2.20E+02 3.90E-04 389.2| 0.00E+00]| 0.00E+00{ 3.63E—-03( 0.00E+00| 0.00E+00
Hexachloroberzene 8.00E-04 1.60E+00[ '1.61E+00| 1.20E+06 6.80E-04| 1.96E+02 84.79| 5.75E-02| 1.62E-02| 1.16E-06] 2.82E-09] 2.51E+06
Hexachlorobutadiene 2.00E-04 7.80E-02] 7.70E-02] 2.90E+04 2.56E-02] 1.83E+02 60.76| 5.95E-02| 1.68E-02| 1.81E-03| 4.56E—-06| 6.26E +04
Hexachloroethane 1.00E-03 1.40E-02{ 1.40E-02| 2.00E+04 2.49E-03| 1.50E+02 36.74| 6.54E—02] 1.85E-02| 2.55E-04| 7.06E~07| 1.59E+05
Indeno(1,2,3-cd)pyrene 7.30E+00| 6.10E+00| 1.60E+06 6.95E-08 276.3| 0.00E+00] 0.00E+00] 8.90E-11| 0.00E+00[ 0.00E +00
Isophorone 2.00E-01 9.50E-04 8.70E+01 5.75E-06 138.2| 0.00E+00| 0.00E+00]| 1.35E-04| 0.00E+00[ 0.00E +00
Lead 1.00E-07 207.19| 0.00E+00] 0.00E+00 ERR ERR| 0.00E +00
Manganese 5.00E-03]| 1.43E-05 54.94| 0.00E+00; 0.00E+00 ERR ERR{ 0.00E +00
Mercury 3.00E~-04| 8.57E-05 200.59| 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
Methoxychlor 5.00E-03 8.00E+04 1.58E-05 345.66| 0.00E+00| 0.00E+00| 4.05E-07] 0.00E+00| 0.00E+00
Methylene chloride 6.00E-02| 8.57E-01| 7.50E~-03] 1.64E-03| 8.80E+00 2.03E-03] 5.95E+01 84.94| 1.05E-01] 2.97E~-02| 4.73E-01] 1.96E-03] 2.82E+03
Naphthalene 4.00E-03 9.40E +02 4.60E-04] 1.40E+02 128.2{ 7.04E-02( 1.99E-02| 1.00E-03{ 2.99E-06| 7.73E+04
Nickel 2.00E-02 8.40E-01 58.71| 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
N - nitroso- di—n—propylamir] "~ 7.00E+00 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
N - nitrosodiphenylamine 4.90E-03 6.48E+02 6.60E-04 198.2| 0.00E+00| 0.00E+00| 2.09E-03| 0.00E+00{ 0.00E +00
Pentachiorophenol 3.00E-02 1.20E-01 5.30E+04 2.80E-06 266.35| 0.00E+00| 0.00E+00| 1.08E-07| 0.00E+00] 0.00E+00
Phenol 6.00E-01 1.42E+401 4.54E-07 94.11| 0.00E+00| 0.00E+00| 6.55E-05| 0.00E+00| 0.00E +00
Pyrene 3.00E-02 3.80E+04 5.10E~06 202.3] 0.00E+00| 0.00E+00| 2.75E-07| 0.00E+00{ 0.00E +00
Selenium 5.00E-03 78.96| 0.00E+00| 0.00E+00 ERR ERR| 0.00E +00
Silver 5.00E-03 107.87| 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
Styrene 2.00E-01| 2.86E-01| 3.00E-02]| 2.00E-03| 5.68BE+02 2.28E-03| 1.2BE+02 104.14] 7.48E~-02| 2.12E-02| 8.23E-03| 2.60E-05] 2.62E+04
Tetrachloroethene 1.00E-02 5.20E-02| 2.03E-03] 3.64E+02 1.53E-02] 1.11E+02 165.83| 7.62E-02| 2.15E-02| 8.62E~02] 2.74E-04[ 7.97E+03
Thallium 7.00E-05 204.37| 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
Tin 6.00E-01 118.69{ 0.00E+00| 0.00E+00 ERR ERR| 0.00E +00
Toluene 2.00E-01[ 1.14E-01 3.00E +02 6.66E-03| 1.11E+02 92.13{ 8.06E-02] 2.28E-02| 4.55E-02| 1.54E-04] 1.07E+04
Toxaphene 1.10E+00] 1.12E+00| 9.64E+02 2.10E-01 414| 0.00E+00| 0.00E+00]| 4.47E-01| 0.00E+00| 0.00E +00
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SCREENING CRITERIA VALUES SPREADSHEET

RfDo RIDi SFo SFi Koc Henry's Const, Vi MW Di Dai Kas Alpha VF
Analyte/Compound (mg/kg/day)| (mg/kg/day)| (kd—day/m (kd—day/m (Lkg) | (atm-m3/mol| (cm3/mol)| (g/mol) (cm2/sec)| (em2/sec)| (g/cm3) | (cm2/sec) (m3/kg)
Trichloroethene 6.00E-03 1.10E-02]| 6.00E-03| 1.26E+02 9.10E-03/ 9.38E+01 131.39/ 8.34E-02] 2.36E-02] 1.48E-01[ 5.11E-04 5.76E+03
Vanadum 7.00E-03 ’ 50.94| 0.00E+00{ 0.00E+00 ERR ERR| 0.00E+00
Vinyl acetate 1.00E+00| 571E-02 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
Vinyl chloride ] 1.90E+00] 3.00E-01] 8.20E+00 8.14E-02] 5.84E+01 62.5) 1.11E~-01] 3.12E-02] 2.04E+01] 2.35E-02| 2.15E+02
Xylenes 2.00E+00] B8.57E-02 8.70E+02 6.82E-03( 1.32E+02 106.16) 7.37E-02| 2.08E-02] 1.61E-02] 5.00E-05| 1.89E+03
Zinc 3.00E-01 j 65.37| 0.00E+00| 0.00E+00 ERR ERR| 0.00E+00
/
3

+ 15-Apr-94



SCREENING CRITERIA VALUES SPREADSHEET

Air Air Air Air Soil Exp. Sail Exp. Soil Exp. Soil Exp.
Inh Inh Inh Inh. Ing ing Ing Ing
URF RfC Kd SSLe SSinc SSLmin SStmin SStc SSinc SSLmin SSLmin
Analyte/Compound (ug/m3)—1 (mg/m3) (/kg) (mg/kg) ma/kq) (ma/kg) wiunit corw. units {mg/kg) makg) | (mgkg) | w/unit corw. units
1,1=Dichloroethane NA_ | 5.01E-01 NA SOE+02] - .- 450.000] . 4 uglkg:: +..800, ) 800,000 ugkq |
1,1~ Dichloroethene 5.00E—05 NA 1.70E-01 NA - 0.170 < 170 uglkg”
1,1,1-Trchloroethane NA 1.00E+00 NA 4.20E+02 - 420.000 - 420,000 ua/kg
1,1,1,2- Tetrachloroethane | 7.40E-06 NA 9.60E+00 A 9.595 9,595 ug/kg . .
1.1,2-Trichloroethane 1.60E-05 NA 2.09E+00 NA 2.090 2,090 ug/kg 1.123 312.856 1.123
1,1,2,2- Tetrachloroethane 5.80E-05 NA 1.22E+00] - NA 1.224 1,224 ug/kg 0.320| need data 0.320
1,2-Dichloroberzene NA 2.00E-01 NA 1.04E+04 10391.526 10,391,526 ug/kg | need data 7039.260 7039.260
1.2-Dichloroethane 2.60E-05| 1.00E-02 5.44E-01| 6.06E+01 0.544 544 ug/kg 0.704| need data 0.704
1,2-Dichloroethene NA NA NA NA | need data need data ug/kg [need data 1564.280 1564.280
1,2-Dichloropropane NA 3.99E-03 NA 3.07E+01 30.725 30,725 ug/kg 0.942 | need data 0.942
1.2,4-Trichloroberzene NA 9.00E-03 ).30E+01] 1.03E+03 93.000| .- 93,000 s - 780. 780.000] ::
1,3—Dichloropropene 3.71E-05| 2.00E-02 .21E-01} 1.98E+02 0.621 621 ug/kg . 0.356
1,4-Dichloroberzene NA 8.02E-01 .00E+01] 3.29E+04 80.000 - 80,000 uglkg [ 20 —27.000)
2—Butanone NA 1.05E+00 A 5.36E+04 53600.462 53,600,462 uﬁkg need data 3910.700 3910.700
2—Chlorophenol NA NA NA NA |need data need data ug/kg [need data 391.070 391.070 391,070 ug/kg |
2-Hexanone NA NA NA NA - | need data need data ug/kg [needdata [need data need data need data ugkg |
2-Methylnaphthalene NA NA NA NA  [need data need data ug/kg |need data 1564.280 1564.280 1,564,280 ug/kg |
2—Methylphenol NA NA NA NA |need data need data ug/k need data 3910.700 3910.700 3,910,700 ug/kg |
2,3,7,8-TCDD 4.29E+01 NA 1.43E-04 NA 1.43E-04 1.43E-01 ug/kg 4.27E~-07 | need data 4.27E-07 4.27E-04 u,
2,4-Dichlorophenal NA NA NA NA | need data need data ug/kg [need data 234.642 234.642 234,642 ug/kg |
2,4-Dimettylphenal NA NA NA NA  |need data need data ug/kg |need data 1564.280 1564.280 1,564,280 ug/kg |
2.4- Dinitrophend NA NA NA NA |need data need data ug/kg need data 156.428 156.428 156,428 ug/kg |
2,4.5-Trichlorophenol NA NA NA NA _Ineed data need data ug/kg |need data 7821.400 7821.400 7,821,400 ug/kg |
2,4,6-Trichloropheno! 3.14E-06 NA 1.10E+00 NA 1.097 1,097 ug/kg 5.821] need data 5.821 5,821 ug/kg
3.3'-Dichloroberzidine NA NA NA NA  [need data noed data ug/kg 0.142| need data 0.142 142 ug/kg |
4-Chloro—~3—methylphenol NA NA NA NA | need data need data ug/kg |need data 156428.000| 156428.000 156,428,000 ug/kg |
4-Chloroaniline NA NA NA NA need data need data ug/kg [need data 312.856 312.856 312,856 ug/k
4-Methyl—2-pentanone NA 7.00E-02 NA 6.30E+03 6304.388 need data 3910.700 3910.700 3,910,700
4-Methylphenol NA NA NA NA  [need data need data 391.070 391.070 391,070 9
4,4'-DDD NA NA NA NA |needdata 0.267 | need data 0.267 267 ug/kg
4,4'-DDE NA NA NA NA |need data 0.188| need data 0.188
4.4'-DDT 9.71E-05 NA . +00 NA Rt L 1. 39.107 1.900)
Acenaphthene NA NA NA NA | need data need da 4692840 4692 840
Acetone NA NA NA NA |need data need data 7821.400 7821.400
Aldrin 4.86E~03 NA 9.08E-01 NA 0.908 0.004 2.346 0.004
Alpha- BHC 1.80E-03 NA 1.00E+00 NA 1 0.100needdata |5
Aniine NA 1.00E-03 NA 4.71E+05 470798.900 3 11.234] need data
Anthracene NA NA NA NA  [need data noed data ug/kg |need data 23464.200
Antimony NA NA  |No Kd NA NA Ineed data need data mg/kg |need data 31.286
Aroclor NA NA NA_ - NA  [need data need data
Arsenic 4.31E-03 NA 3.32E +00[ 2.60E+03 NA [ 2600000 23.464
Barium NA 5.01E-04] 2.71E+01 NA 2.35E+405] 235399.450 5,474.980 .
Benzene 8.29E-06| 5.01E-04 2.50E+00] 2.69E+00 i 3.500] - needdata [ 7:22.000
Benzoic acid NA NA NA NA | need data 312856.000 | 312856.
Benzo(a)anthracene 1.74E-03 NA .02E+00 NA 1.021 .009 | need data
Benzo(a)pyrene 1.74E-03 NA .33E+01 NA 13.300 B .110] need data
Benzo(b)fluoranthena 1.74E-03 NA .02E+00 NA 1.021 .021 ug/kg 0.009] need data
Benzo(g h.i)perylene NA NA NA NA |need data need data ug/kg |need data |need data
Benzo(k)fluorarthene 1.74E-03 NA 1.02E+00 NA 1.021 1,021 ug/kg 0.009| need data
Berylium 2.40E-03 NA No Kd 9.95E-01 NA 0.995 0.995 mg/kg 0.015 391.070
Beta-BHC 5.14E-04 NA 1.07E+00 NA 1.074 1,074 ug/kg 0.036| need data .
Bis(2—chloroethyl)ether 3.31E-04 NA 1.08E+00 NA 1.082 1,082 ug/kg 0.058| need data
Bis(2—chloroisopropyl)ether | 1.00E-05 NA 1.10E+00 NA 1.097 1,097 ug/kg 0.915 3128.560
Bis(2—ethylhexyl)phthalate NA NA NA NA |need data need data ug/kg 4.574 1564.280
Bromodichloromethane NA NA NA NA |need data noed data ug/kg 1.033 1564.280 . .
Bromomethane NA 3.50E-03 NA 2.53E-01 0.253 253 ug/kg |[need data 109.500 109.500
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SCREENING CRITERIA VALUES SPREADSHEET

Air Air Air Air Soil Exp. Soil Exp. Soil Exp. Soil Bxp.
Inh Inh Inh Inh ing Ing - Ing Ing
URF RfC Kd SSLe SSlnc SSLmin SSLmin SSle SSknc SSLmin SSLmin
Analyte/Compound {ug/m3)—1| (mg/m3) (I/kg) {mg/kg) (mg/kg) (mg/kg) w/unit conw. units (mg/kg) (mg/kg) (mg/kg) wiunit conv. units
Butylberzylphthalate NA NA NA NA | need data need data u need data 15642800 15642800 15,642,800 ug/kg
Cadmium 1.80E-03 NA 6.69E + 00| 6. 20E+03 NA _ ) 6200.000 57T 6, 200.000 m “Jineed data '7 : A B
_{Caprolactam NA NA NA NA  [need data need data . 39,107,000 ughkg
Carbon disulfide ‘ NA 1.00E-02 NA 4.71E+06]  4707989.000 4.71E+09 ug/k need data 7821.400 7821.400 7,821,400 ug/kg |
Carbon tetrachloride 1.50E-05] 2.00E-03 1.50E+00] 1.43E+01 : - 1,500 ugkq - ' Z4:900[ 4,900 ugkd
Chlordane 3.69E-04 NA [:6.00E=01 NA 90
Chlorobenzene NA 2.00E-02 NA 1.70E+02] - 600.000]:
Chloroethane NA 1.00E+01 NA 2.28E+03 2,284,389 1564.280
Chioroform 2.30E-05 NA 1.10E+00 NA 371,100 ug/kg - Al O:
Chloromethane 1.80E-06 NA 2.84E-01 NA 284 . .926
Chromium (lll) NA 2.00E-06] 2.21E+03 NA 9.40E+02 9399_52_@ need data 78,214.000 .000
Chromium (Vi) 1.20E-02 NA | 3566E+01] 9.15E401 NA 453 mg/kg. - 390.000 0,000
Chrysene 1.74E-03 NA 8.00E-01 NA need data 110,000 X 0
Cobalt NA NA 5.46E+01 NA NA 625.712 625.712 625]12 m
Copper NA NA 2.22E+01 NA NA 3,128560 3,128.560 3,128.560 mg/kg |
Cyanide NA NA  [No Kd NA NA 1,564.280 1,564.280 1,564.280 mg/kg |
Diberzo(a,h)arthracene 1.74E-03 NA 6.30E+02 NA need data 0.009 Sugkg |
Dibromochloromethane NA NA NA NA 1564.280 0.762 762 u _g@g
Dieldrin 4.57E-03 NA 5.10E+00] NA e 3 T 391 [~ 0.040) i 40 u -
Diethylphthahte NA NA NA NA need dala nsed data g |need data 62571.200] "62571.200 62571 200 u;
Dimethylphthalate NA NA NA NA _|need data need data g |need data 782140.000] 782140.000 7.82E4+08 ugkg |
Di-n-butylphthakte NA NA NA NA_ |needdata . need data ug/kg |need data 7821.400 7821.400 7,821,400 ug/kg |
Di—n-octylphthalate NA NA NA NA Ineed data need data ug/kg [need data 1564.280 1564.280 1,564,280 ug/kg |
Endosufan NA NA NA NA  [need data need data ug/kg |[need data 469.284 469.284 469,284 ug/kg
Endrin NA NA NA NA _|needdata need data ug/k, need data 23.464 23.464 23,464 ug/kg |
Ethybenzene NA 1.00E+ 00 NA .BOE+01) =7~ &8, 000 - [ineed data B 000 : 000 A
Fluoranthene NA . NA NA A~ Tneed data need data need data 3128.560 3128560 3,128,
Fluorene NA NA NA NA  |need data need data ug/kg [need data 3128.560 3128.560 3,128,560 ug/kg |
Gamma-BHC NA NA NA NA |need data need data ug/kg 0.049 23.464 0.049 43 ugkg |
Heptachlor 1.30E-03 NA 8.44E+02 NA 844.179 844,179 0.014 39.107 0.014 14 ugkg |
Heptachlor epoxide 2.60E-03 NA 4.22E+02 NA 422.090 422,090 ug/kg 0.007 1.017 0.007 Tugkg |
Hexachlorobemzene 4.60E-04 NA 1.33E+01 NA 13.290 13,290 ug/kg 0.040 62.571 0.040 40 ug/kg
Hexachlorobutadiene 2.20E-05 NA 6.92E +00 NA 6.922 6,922 ug/kg 0.821 15.643 0.821 821 ug/k
Hexachloroethane 4.00E-06 NA 9.67E+01 NA 96.743 96,743 ug/kg 4.574 78.214 4.574 4.574 ug/kg
Indeno(1,2,3—cd)pyrene 1.74E-03 NA 6.30E+02]  NA 629.675 629,675 ug/kg 0.009] need data 0.009 9 ug/kg
Isophorone NA NA NA NA |need data noed data ug/kg 67.405| 15642800 67.405 67,405 ug/kg |
Lead NA NA 9.95E +01 NA NA |need data 0.008 150.000 mg/kg |
Manganese NA | 501E-05] 1.48E+02] NA | 2.35E+04 23539.945 391.070 391.070 mg/kg_|
Mercury NA | 3.00E-04[No Kd NA 4 10E+01 41,000 = 23.000 : 23.000 markg ]
Methoxychior NA NA NA N need (h'a 331.070] 391,070 ugkg
Methylene chioride 4.69E-07] 3.00E+00 -4.40E+01) 8.81E+ = 44 0( 4692 840 g ;
Naphthalene NA NA NA 5.20E+ - 520 B 100.000[
Nickel 240E-04] NA_ [NoKd 304 N 47‘60ﬁ : m ;600,00
N-nitroso—di—n—propylamir NA NA NA NA  [need data need data [N 0.009{ need data
N - nitrosodiphenylamine NA NA NA NA  |need data needdata  ug/kg 13.068| need data
Pentachiorophenol NA NA NA NA [need data need data ug/kg $.300 2346.420] :
Phenol ‘NA NA NA NA  |need data noed data ug/kg |need data 46928.400 46, 928 400 u
rene NA NA . NA NA | need data need data ug/kg |need data 2346.420 2,346,420 ug/kg |
Selenium NA NA 2.72E+00 NA NA | need data need data mg/kq |need data 391.070 391.070 m
Silver NA NA 1.10E+02 NA NA |need data need data m need data 391.070 391.070 mg/kg
Styrene S5.71E-07] 1.00E+00 1.11E+02] 2.73E+04 111.404 111,404 2.135 15642 800
Tetrachloroethene 5.80E-07 NA 4. 10E+071 NA o K B2 ; B 12.000 782.140[:
Thakium NA NA 5.99E+04 NA NA [need data need data m need data 5.475 .
Tin NA NA  |NoKd . NA [__NA_ |needdata _ [needdata mg[l‘(g needdata | 46,928400] 46,9284
Toluene NA_ | 3.99E-01 [(3.56E+02] 4.45E+03  150.000f - - 150, a1 000 - .-16000.0
Toxaphene 3.20E-04 NA 3.43E+03 NA 3429.479 3, 4251479@9 0.058] need data 0.0
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SCREENING CRITERIA VALUES SPREADSHEET
Air Air Air Air Soil Exp.
Inh Inh Inh Inh ing
URF RIC Kd SSLe SSlnc SSLmin SSLmin SSle
Analyte/Compound (ug/m3)~1| (mg/m3) (I/kq) mg/k (mg/kg) {mg/kq) wiunit comw. units {ma/k
Trichloroethene 1.71E-06 NA 1.I0E+01 NA MRRNEEN KX [ iE BB
Vanadium NA - NA  [No Kd A NA [need data noed data mg/kg [need data
Vinyl acetate NA 2.00E-01 NA 9.40E+07| 93995165.000 9.40E+10 ug/k
Vinyl chioride 8.57E-05 NA 2.00E-02 NA -~ -0.020] - Eme g - [
Xylenes NA | 3.00E-01 A 9.70E+01 97000 B
Zinc NA NA 1.64E+01 NA NA~ Tneed data need data m
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SCREENING CRITERIA VALUES SPREADSHEET

Groundwater | Groundwater Wipe Wipe Wipe Groundwater Groundwater
Inginh. Ing inh Ing Ing Ing Ing/inh. Ing inh.
. SSLmin SSLmin NJCSc NJCSnc NJCSmin | MCLG/MCL/Cw| MCLGMCL/Cw
Analyte/Compound (mgfl) | _wjunit corw.  units | (ug/100 cm2)| (ug/100 cm2) _(ug/100 cm2) (mg/l) {ugM)

1,1-Dichloroethane L e 8.20000 LT ._Jneeddata - 3.630 3.630 3.5000 3,500.0000
1,1-Dichloroethene .020 - 0.033 0.327 0.033 0.0070]- L
1,1,1-Trichloroethane .700][ . |need data 3.267 3.267|f* .-0.2000]}:

1,1,1.2- Tetrachloroethane 0.109 1.089 0.109 0.0013
1,1,2-Trichloroethane 0.015 0.145 0.015): 0.0030f-

1,1.2,2- Tetrachloroethane 192.500 | need data 192.500 1.75E-0
1,2-Dichloroberzene need data 3.267 3.267 0.6000[::
1,2-Dichloroethane 42.308 | need data 42.308 0.0050]
1,2-Dichloroethene need data 0.726 0.726 - 0. g
1,2-Dichloropropane 56.618| need data 56.618

.2,4—Trichloroberzene need data 0.363 0.363
,3—-Dichloropropene 21.389 0.011 0.011

1,4—Dichloroberzene 1604.167 | need data 1604.167|-.

2-Butanone need data 1.815 1.815

2-Chlorophenol need data 0.182 0.182

2-Hexanone need data need data need data

2—Methylnaphthalene need data 0.726 0.726

2-Methylphenol need data 1.815 1.815

2,3,7,8-TCDD 0.000 | need data 2 57E-05(

2,4-Dichlorophenal need data 0.109 0.109

2,4—Dimethylphenadl need data 0.726 0.726

2,4-Dinitrophend need data 0.073 0.073

2,4,5-Trichlorophenol need data 3.630 3.630

2.4,6—Trichlorophenol 350.000| need data 350.000

3,3'-Dichloroberzidine 8.556 | need data 8.556

4 —Chloro—3-methyiphenol need data 72.600 72 600

4-Chloroanikine need data 0.145 0.145 A
4—Methyl-2—-pentanone need data 1.815 1.815 1.7500 1,750.0000
4—Maethylphenol need data 0.182

4.4'-DDD° 16.042| need data

4,4'-DDE 11.324 | need data

4,4 -DDT 11.324 0.018

Acenaphthene need data 2.178

Acetone need data 3.630

Aldrin 0.226 0.001

Alpha—- BHC 0.611[need data

Aniine 675.439[need data

Anthracene need data 10.890

Antimony __|need data -~ °300.000

Aroclor [ 2.700[need data

Arsenic 2.200 0.011

Barium need data 2.541

Benzene 132.759 | need data

Benzoic acid need data 145.200

Benzo(a)anthracene 0.527 | need data
'Benzo(a)pyrene 0.527 |need data

Benzo(b)fiuoranthene 0.527 [need data

Benzo(gh,i)perylene need data need data

Benzo(k)fluorarthene 0.527 | need data

Berylium 0.895 0.182

Beta—BHC 21.389| need data

Bis(2—chloroethyl)ether 3.500| need data

Bis(2—chloroisopropylether 55.000 1.452

Bis(2—-ethylhexyl)phthalate 275.000 0.726

Bromodichloromethane 62.097 0.726

Bromomethane need data 0.051
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SCREENING CRITERIA VALUES SPREADSHEET

Groundwater | Groundwater " Wipe 7 Wipe Wipe Groundwater Groundwater
Ing/Inh. ing finh. Ing Ing Ing. Ing/Inh. Ing finh.
SStmin SSLmin NJCSc NJCSnc NJCSmin | MCLG/MCL/Cw| MCLGMCL/Cw
Analyte/Compound (mg/l) w/unit conv.  units | (ug/100 cm2)| (ug/100 cm2)| (ug/100 cm2)

Butylberzylphthalate 341.000 341,000 need data 7.260 7.260]
Cadmium A - +2:8.100 q_ | need data 280.000 . 280.000]
Caprolactam need data 18.150
Carbon disulfide need data 3.630
Carbon tetrachloride 29.615 0.025
Chlordane : 2.962 0.002
Chlorobenzene : {need data 0.726
Chloroethane need data 0.726
Chloroform 631.148 0.363
Chloromethane R 2961.538 [ need data
Chromium (ill) 09.348 2,209.348 mg/kq_ [need data
Chromium (V1) ).000)f - -~ e 19.000 ma/kg | need data .
Chrysene 104000 . = 400 | q: 0.927 |need data
Cobalt 153.875 153.875 m need data
Copper 289.573 289.573 mg/kg [need data
Cyanide need data need data mg/kg |need data .

| Diberzo(a,h)anthracene 20.800 20,800 ug/kg 0.527 | need data
Dibromochloromethane 1.168 1,168 ug/kg | _0.073

| Dieidrin o000 0.241

" | Diethylphthalate 80.520 80,520 ug/kg |need data
Dimettylphthalate 122.800 122,800 ug/kg  |need data
Di—n-butylphthakte 11901.000 11,901,000 ug/kg |need data

. | Di=n—octylphthalate 50400001.000/ 5.04E+10 ug/kg [needdata
Endosulfan 1,000 ug/kg |need data
Endrin need data
Ethybenzene need data
Fluoranthene need data . .

| Fluorene need data 1.452 1.452 1.4000
Gamma—-BHC 2.962 . 2.69E-05
Heptachlor 0.856
Heptachlor epoxide 0.423
Hexachloroberzene 2.406
Hexachlorobutadiene 0.001
Hexachloroethane 275.000
Indeno(1,2,3—cd)pyrene 0.527
Isophorone 0.726
Lead need data
Manganese need data
Mercury - fneed data
Methoxychlor need data
Methylene chloride 513.333
Naphthalene need data
Nickel - Jneed data
N - nitroso-di—n—propylamir] 0.550
N-nitrosodiphenylamine 785.714
Pentachiorophenol 8 q 32.083
Phenol 6,964 ug/kg |need data
Pyrene 799,000 ug/kg |need data
Selenium 2.359 mg/kg [need data
Siver 193.408 mg/kg {need data
Styrene 2,136 ug/kg 128.333
Tetrachloroethene SR Q. 74.038
Thalium 300.371 mg/kg |need data
Tin need data noeddata _ mg/kg |needdata
Toluene - 3. BEx 5 __|need data
Toxaphene 1.058 3.500

.+ 15-Apr—a4



SCREENING CRITERIA VALUES SPREADSHEET

Groundwater | Groundwater Wipe Wipe Wipe Groundwater Groundwater
Ing/inh. Ing inh Ing. Ing Ing. Ing/inh Ing finh.
SSLmin SSLmin NJCSc NJCSnc NJCSmin MCLG/MCL/Cw| MCLGMCL/Cw
Analyte/Compound wjunit corw.  units | (ug/100 em2)| (ug/100 cm2)| (ug/100 cm2) (mg/l)

Trichioroethene C 10 : 350.000 0.218 0.218|__ :0.0050]

Vanadum need data 0.254]. 0.254 .2450

Vinyl acetate need data 36.300 36.300 35.0000

Vinyl chloride ,' 2.026 | need data :0.0020] -

Xylenes -ineed data 72.600 10. I

Zinc 1,727.688 m need data 10.890 10.5000]

+ 15-Apr-94
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Kd
Koc
MCL
MCLG
MW
NJCS
RfDi
RfDo
SFi
SFo
SSL
URF
VF

10.

11.

NOTES

- Concentration in water corresponding to 10-6 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 ill Risk-Based
Concentration Table, dated January 7, 1994.

In accordance with U.S. EPA Region 1 guidance (1989}, oral and inhalation slope factors for
benzo(a)pyrene were applied to benzo{alanthracene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenz(a,hlanthracene, and indeno(1,2,3-cd)pyrene.

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.”
Proposed New Rules: NJAC 7:26D. 1992.

Groundwater pathway and air pathway SSLs for naphthalene serve as surrogates for 2-methyi
naphthalene.

SSLs for fluoranthene serve as surrogates for phenanthrene.

SSLs for endosuifan serve as surrogates for endosuifan |, endosulfan I, and endosulfan
sulfate. .

SSLs for endrin serve as surrogates for endrin aldehyde.

The groundwater SSL for barium was calculated using the distribution coefficient (K,) for
strontium (Dragun, 1988).



12.

13.

14.

Rhode Isiand Department of Health "lead-free" standards (1992) were used as screening
values for lead in soil and wipe samples.

Spreadsheet cells containing formulas which cannot be solved due to insufficient data display
the message "need data.”

SSLs were rounded using U.S. EPA Contract Laboratory Program rounding rules prior to
insertion into the report tables.
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BACKGROUND

Jn June 9. 1991, the U.S. Environmentai Protecuon Agency's

EPA’s) Admunustrator cnarged the Office of Solid Waste and
Emerzency Response (OSWER) win conducang a 30-dav
siuay (0 outltne opgons {or acceieranng e rate of cieanuos at
Naoonat Pnonty List (INPL) sites.  The stuay found that tne
cumrent invesugagonremedy seiection process takes over 3
vears 10 compiete because each site 1s treated as a urugue
prooiem. requuinng the preparagon of site-specific  msk
assessments. cieanup levels. and technicai soluuons. The stuay
proposed that standardizing the remedial planning and remegy
selectnon process wouid significandy reguce the tume 1t Lkes
10 s@an cicanups and would LMProve CONSISIENCY aCcTOss the
Regions. One of the specuic proposais was for QSWER (o
‘examine the means (0 deveiop stanaards or gwdelines for
contamtnatea sous.”

On June 22, 1993. EPA announced the deveiopment of Soii
Trigger Leveis as one of the Admuistanve improvements o
the Superfund program. This fact sheet presents Soil
Screening Leveis (SSLs) (formerty known as tmgger ieveis) for
:0 chemicais and represents OSWER's furst step toward
standardizing the evaiuagon and cieanup of contaminated sous
unger e Comprehensive Envwonmental  Response
Compensation and Liability Act (CERCLA).

An SSL is a chemicai concentration in soil that represents a
levei of contaminarion above which there 1s suificient concem
to warmant further site-specific smdy. Concentratons 1n soui
above thus screening levei wouid nor automatically designate
a sie as “dirty,” nor tngger a res~onse acuon.  However. they
suggest that a further evaiuauon c: the potentiai risks that may
be posed by site contamunants is appropriate.  Generaily, if
contammant concentranons in sou fall below the screening
levei and the site meets specific residenual use conditions. no
funther smdy or acnon is wamamted for that area under
CERCLA (Supertund). However, some States have deveiopea
screening numoers that are more sngent than those presented
1n tus fact sheet, and therefore funther study may be warranted
under State programs. .

PURPQSE OF SSLs

The pnmary purpose of the SSLs is to acceierate decis:
making concerning contammnated sous. [nital appiications
focus remedial invesuganons by eliminaung from funner st
Site areas that do not warrant further stuay under CERC'
ln fostenng prompt idenusicanon of the conminants
exposure areas of concern. the SSLs may aiso heip simpus”
acceierate the baseiine nsk assessment and may serve
Pretiminary Remedianon Goais (PRGs) under spect
condigons. EPA wiil expiore otner potenual applicanons :
proceeas 0 refine and expand this guidance. Such appiican
may inciude removai response actions. site assessmenu?
lisung, voluntary cieanups. and Resource Coaservation
Recovery act (RCRA) Correcave Actons.

ATTRIBUTES OF SSLs

The 30 SSLs presented in this document have been deveic
using residenual land use human exposure assumpoons

considenng three pamways Of €XpOSUre (o the contamun;
(see Figure 1):

"« ingesuon of soi

+ inhalauon of volatiles and fugitive dusts

+ migrauon of contaminants through soi to an unden:
potabie aquifer.

These pathwavs have proven o be the most common route
human exposure t0 contamunanes in the residential sewn
hazardous waste sites evaluated by EPA.  Also, substar
efforts have been made 1o modei these particular pathway

Other routes/mthways may conmibute significantly o the
posed by exposure to specific conmamunants (e.g., de:
€xposure or exposwre via food chain conaminagion), OSV
will conunue to seek consensus on the appropriate met
required- to quanufy additional routes/pathways genenc.
The results of these efforts may be inciuded in the
gwdance, .
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Figure 1. Pathways addressed by soil screening.

An overview of key SSL aunbutes includes:

+ SSLs caiculated for the ingesoon and inhalation pathways
are based on standard equations modified from the Human
Heaith Evaiuaaon Manuai (Part 8) (U.S. EPA, 1991).

SSLs for migration (0 groundwater pathways are based on
1 parutoning cquaton coupied with a dilugon and
izenuanon factor (DAF).

Conservanve defauit vaiues were used to caiculate leveis
protecuve of “high end” individual exposures.

SSLs are generally based on a 107 risk for carcinogens. or
1 hazard quoment of 1 for noncarcinogens: SSLs for
protection of groundwater arc based On NONZET0 maxumum
contamnant tevel goals (MCLGs). or maxymum contami-
nant leveis (MCLs), i avaiiable. or these same nsk-based
targets otherwise. '

SSLs are calculated for individual exposure pathways.

\Jmssumﬂmalo‘ﬁsklcvelforcmnmgmmd

a hazard quoaent of 1 for noncarcinogens and the potential for

} addiuve effects has not been “built in® to the SSLs through

t For carcinogens. EPA belicves that sctung a

10’° risk levei for individual chemucais and pathways wul

gencraily lead to cumuiative risks within the nsk range (10

10 10™) for the combinations of chemicais typicaily found at
Supertund sites.

memmgmmumwﬁelymm'mkmge.'

Thus. for deveiopmg nagonai numbers. opaons are either (1)
10 set the risk jevei for individual contamunants at the reference

dose {RID) or reference concenmauce~ 290 e o .ozl
Juoaent of 1), or 12) t0 Set chemical-SPECiiic CoNCRrTILOonS v
lpporucning Nsk oased On sOme ArviTaruy Cnosen fracgon o
ine acceprapie rsx iever :2.2.. one-fuilh Or one-tetn 2
RIDARIC). The Agency ocueves. and e Science Advsoy
Boara agrees (U.S. EPA. [993b). that noncancer nsks snouwd
be added oniy for (nose cnemicais with the same tCxic
endpotnt or mecnanism of acnon. Because tne comonanon Ct
-on@amnants il vary Tom sSie (o site. e powenpal ior
1dditive eifects ana the need 10 3pporuon risk must be 3 sus-
specific determunatuion.

Pracucaily speaking. however. the tive SSLs listed in Tabie :
(hat are basea on noncarcinogenuc effects (RfDs) all have
different endpounts of toxicuty ti.c.. the cnucal effects on wnicn
the R{Ds are oasea are differents. Thus nsks for cumuiagve
exposure wouid not be additive. Furthermore. [or Wne
noncarcinogenic voiatues te.g.. ethyibenzene and toluene. (ne
SSLs based on the ingesgon Datnway are very high. higner
than what is pnysicaily possipie. [n these Cases. 1t 1S necessary
{0 establish a reasonable “ceding limut® for the amount cf
cherucai that may be tn the soud mamx at sues likely © use
this gwdance. For the purposes of this gwdance. this “ceuing
limit" is based on the soti saturauon timit (C,,), ROt WXICICY.
and serves as the SSL for that cnemical. For these reasons.
straight apporuonment of SSLs wn this fact sheet wouid be
inapproprate.

For the groundwater patnway only, SSLs are part of a fowr
tiered approach 10 evaiuaung soil contaminants that may ieacr
10 groundwater. The uers reflect inqeasing leveis of s
specificity and cost but generally decreasing  leveis ©
conservausm. The first uer SSLs rely heavily on concenralio:
levels denved from mathemancai models and genenv
assumptions. If contaminant icveis at a sue do not exceea th.
first uer SSLs ana other siie €XpOsure patnways are accounte:
for 1n the assumpuons used (o denve the SSLs. then the are
or site 1s no longer of concern under CERCLA remequ
authonry. Lf conmmunant ieveis a1 a site cqual o exceed Wt

first ner SSLs. or other pathways of concem are present. fu

Site INvesuganon may be wnitared or one may connider mgne
lier screerung anaiyses. The other three Ders are disunguisne
by ther approach 0 evaiuatng the sati-~to-grounawat
pathway. Tier 2 uses site-specific vaiues in a parutionir
equanon. Tier 3 uses a leach test. and Tier ¢ invoives full-sca
site-specific modeling.

LIMITATIONS OF SSLs

SSUdommgguUnnwdfammuordeﬁ
“unaccepeable” levels of contaminants in soil. In addition.
leveis are not necessarily protective of all known hum
exposure pathways, reasonable land uses. or ecological threz

SSLs were not deveioped as nationwide cleasup teveis
standards. They are nsk-based jevels that have not yet
modified based on the Superiund remedy sciecton criiena t
are designed to tailor final cieanup ievels (0 siE-spec:
conditons (NCP Secoon 300.430 (3X2XiXA)-



Tabie 1. Supertuna Proposed Soll Screeniny, Levels®

Pathwav-specific vaiues tor Grounawater patnway Wveis

surtacs soiis (mg/kg) Surtace soii (mg/kg)
Ssts With 10 Wrth 100

Chamical Ingestion Inhatation (mg/kg) Unsajustea DAF® DAF<
1-5HC 0.13 10° 2.1° 2.0001 * 2.001° 0.01°
Zenzene 22¢ 2.8°9 2.5¢ 0.00% * 2.01¢ 0.1
Zenzotaioyrene 011¢ 133° 0.11°¢ .71° T 4|
~ aroon 1etracnionae 4g9°¢ . 1879 169 2.003° 2.03 0.3
Chioraane 0.49 ¢ 2.6°¢ 0.49°¢ 0.2° 2 20
Chloropenzene 1.600 1709 170 ¢ 3.05 0.5 5
Chiorororm 100¢ 113 119 0.02 0.2 2
Zhrvsene 1109 0.8°9 089 0.04 ' 0.4 4.
20T 19¢ 3.9¢ 199 2.23 2.3 23

" 1.4-Oichiorocenzene 279 8o ¢ 27¢ 0.08 * 0.8 8
* 1-Oichioroethane 7.800' 450 ¢ 4509 0.62 6.2 62
* 1-Oichoroetnene 119 0.17°¢ 0.17°¢ 0.002 * 0.02 0.2
Dieldnn 0.04 ¢ s.1 0.04 ° 0.0001 °* 0.001* 0.01
Z:hyibenzene 7.800° s 9 589 0.33 3.3 33
Mathviene chionde 85 ¢ a4 449 0.001 * 0.007 ¢ 0.07
Napninaiene 3.100 ¢ €3¢ 529 2.5 25 250
SCB-1260 v - =" 0.82 ' 8.2 82
Pentacnioroonenol 53¢ - =" 0.001 *! 0.009 * 0.09!
Tetracnioroetnene 12¢ 419 129 0.003 ¢ 0.03 0.3
“oiuene 16,000 ' 150 ¢ 150 9 0.36 kX k[
1,2.4-Trichioropenzene 780 93¢ 93¢ 0.3 2.3 23
1.1,1-Trichicrostnane 7.000' 4209 4209 0.07 0.7 7
Trichioroethene s8¢ 13¢ 139 0.001 * 0.01° 0.1
Vinyl chionde 0349 0.02°¢ 0.02¢ 0.0002 * 0.002° . 002
Xylenes (mmxed) 160,000 ' 979 979 5.7 57 570
Arssnic 0.37¢ "2.600 ¢ 0.37° 1.4 14} 140!
Cadmium ag'! 6.200 ¢ 39! 0.81 ! 8.1/ 8t
Chrommum (V1) 1so! 930 ¢ 3s0! 1.9! 19! 190
Mercury 23! a1 23! 0.3! 3! 30!
Nickol 1.600 ' 47.000 ¢ 1.600 ! 8.2 82! 820!

J @ ~ e a 0 u »

Screenng Laveis based on human heanh crmena onty.

Surtace soi SSLs reoresent the iower 0f iNgesUON ana innatation values.

DAF = Qilution and attanuavon factor.

Calcuiated values correspona 10 a cancer risk lavei of 1 in 1,000.000.

Level is at or below Contract Laborawory Program requirea guanttauon limn for Reguiar Anatvucal Servicss (RAS).
Calcuiated vaiues cormespona 10 a noncancer hazara guotient of 1.

Soil saruraton concentration (C,, ).

No toxcty cmena avaiiabie for that route of exoosure.

A presmmary remediation goai of 1 ppm has been set for PCBs based on Guidance on Aemedial Actions for Superfund
Sites with PCB Conmamnaton (U.S. EPA. 1990) ana on Agency-wice efforts to manage #CB comammabon.

I SSLs tor o of 6.8.

However. SSLs can serve as PRGs in the following cases:

Where site conditions mimic the model assumpdons
underiying the SSLs (i.e.. all pathways of concern at a
given sitz mach those accounted for in the SSLs), or

Where the site manager or owner decides not 10 tncur costs
of additional site-specific smdy

The pnmary condition for use of the SSLs is that exposur

pathways of concern and site conditions must maich thos

0 amve at less

conservative but still protecuve ieveis.

taken into account by the leveis. Thus, at all sites it wul t
necessary 10 develop a simpie concepazal site model to ident!
likely source areas. exposure pathways, and potential recepto:
to assist in determining the extent to which the SSLs can sen
as PRGs. [n add:tion 10 deveioping 8 conceptual site mode



tne foiiowing quesuons snould aiways be consiger=g SV Uie
jecisionmaxer oefore aopiying the SSLs:

. are mere volennai ecologicai coocerns!
is thers potenuai for {and use other than residentiaj’

are there other likely human exposure pathways unal
sere nox considerea n aevetopment of the SSLsie.2.. tocal
“'sn CONSUMDUION: rausing Of beef. dury. or owier HVestocK)

ire tnere unusuai site conditions i2.2.. unusuljv targe
1r=3 Of contamination. unusually hign fuginve aust ievess)?

'f anv of these four condutions exsst. then SSLs cannot be usea
10 sCreen out siEs or poruons Of Siles Tom furtier evaiuagon.
in aadunon. SSLs snouid not be viewea independenuy of eitner
aatura or antnropogenic background concenmations. ‘Where
narurai background leveis are migher than SSLs. genenily tne
SSLs wiil be of linle vajue since it 1s inapproprate to conauct
furtner stay or acgon (0 address contmnants beiow
pacxground. Simuariy, wnen anthropogenic dackgrouna leveis
2xce=a the SSLs. EPA does not encourage additionai smay or
Jction without first arempung (Q COOrinate such action wuh
:he autnonty responsidie for managing the more oroaadly
sontammnated area.  n either case. the cotlecmon of site-
specific daa is highly recommenaed.

HOW TO USE SSLs

Table | contauns SSLs for 30 chemicais. The furst cotumn to

the nght of the chemicai name presents values basea on sotl
_ngesuon. The second coiumn presents ne iower Of two
valyes denved (o protect for either inhalation of voiaales or
soii pargculates. 1 he third column simply presents the iowest

aumoer of the first two COlUMAS and May 0¢ used as (e SSL

for_surface sous under most residenuai cucumstances. For
sites whnere groundwater 1s a pathway ot concemn. SSL vaues
{or tne migrauon o the groundwater panway apply. . hree
different SSLs address migranon of contaminants (0 grounda-
waler: tne seiecuon of an appropnawe. SSL for ttus patnway
Jepends on site-specific conditions as discussed beiow. The
first column of groundwater vaiues retlects the leveis
caicuiated by the parutioning equaton with no correcnon factor
added for dilution and attenuagon in the sudswrtace
(unagjusted). The next two coiumns reflect the leveis adiusted
by factors of 10 and 100. respecaveiy (10 and 100 DAF). w
account for such dilution and attenuauon.

As mentoned above, the first step in appiying the SSL
guidance 1s 1o deveiop a simpie concepaiai model of the sue
based on availabie site sampiing data. histoncal records. aenai
photographs. and site hydrogeoiogic informanon. This modei
will establish a hypodhesis ‘about the possible contaminant
sources. their fate and transport, potential exposure pathways.,
and human or environmental recepiars. [ the concepmai
mode! indicates that potentiai exposure pathways and receplors
are fully accounted for in the SSL methodology, the SSLs may
be directly appiied to the site. However. if the modei indicates
that-the site is either very large or compiex or that there are

exposure pathways NOT accounded for in the SSL

metnogoiogy. SSLs wui not te suiabie 19 fullv evawee o
site. They can be used. however. 1n te Sile €VAUALON SLKE
5SLs nave oeen aenvea on a patnwav-specific oasis. and. (nus
(0 Wi OnIV De necessary 10 evaluale thoSe £XDOSUNE DANWAY
(Al are nok alreagy consigerea 1n tne SSL mewnoaotogy.

The secona step invoives coiiecong a representauve sampie se
lor eacn exposure area. :See Measunng Soil Leveis for mor
Jetuded guiqance on sampte numoers and locagons. A
2XpOSUre area 1s defined as tiat geograpnic area in which 1
INAIvVIdudi may de exposea 1o contaminagon regulariy. it ma
INVOIVE tNe enure Site. POruons Of a Sile. Of 3 simpie resigent
lot To mamumuze efficiency. daa coilecuon snowd
coordinated with otner early samoiung eifors that mav ©
‘undertaken 0 gain 1 bemer ungersanaing of basic sit
hvdrogeoiogy. ecologicai threars. or the potenuai <
appiicangon of vanous geament tecnhnologies. For exampic
the decision may be made eariy on to collect data for site
specific modeling purposes at a parcuiar site: in (s Case. L
site manager snouid work 10 limit ol tps (o the sie an
mumize the numper of sampies collectea and thetr iocagon

The third step 1s to compare sie-specufic data with the SSL
in Tabie I. At thus point. it 1s reasonable to revisit the onegun.
conceptuai sile model with the acruai site data in nang
reconfum ther accuracy. Generatly, tus companson wi
resuit n one of three outcomes:

1. Site-measured vaiues tndicate wthat an area fails weil belo
any SSL in- the gablc. These areas of the sue can ¢
eliminated from further evaluauon. )

2. Site-measured data indicatz that one or more SSLs na-
clearlv been exceeaed by a wide margin [n this case. U
SSLs have heiped to 1denufy conwaminants and exposu
pathways of concern on wnich 10 focus further anaivsis
daaa gathenng efforts.

el

. A site-measured vaiue excesas one pathway-specific .
but not the others. [n this case it is reasonaole 0 {oc
additional site-specific dac coilecuon efforts oniv on -
that wiil help determine wnewner there 1S Quly a nsk I7c
that patnway at the site. When an exceedence 1S margina
significant. 3 closer look at site-specific conditions a
exposures may resuit in the area being climwnated fre
further study. [f this is the case for the grounawa
pathway, a manager may choose 0 collect data specitiea
the next higher uer(s).

For an NPL site at which SSLs are exceeded. a quick anaiy
can determine whether the cumuiagve risks posed by tne «
exceed the 107 risk level for carcinogens (or hazard index ii
of 1 for noncarcinogens), which generally is the mgges
remedial acuon under Superfund. Where the basis
response acnon exisis. and exposure pathways of concem
addressed by the SSLs. the SSLs become PRGs as defina
the Human Heaith-Evaiuanon Manuai. Part 8 (US. E.
1991).



‘h accordance witn the Nanonai Conungency Plan (NCPY. the
".iscisionmaker will neeg lo consider 3 vanery of factors in
setermirung wnetner any modificanion of the SSLs (PRGsi s
Joproonate :n setung final cieanup ievels {NCP Secuon
20430 en2XiA)). Ulomatety, finai cleanup ievess are set
‘nrougn the evawanon of the NCP’'s nine cnena. inciuding
cost long-tem eifecuveness. and umpiementability. £
Jrounawaler 1s the gnving patnway. cven at ttus finai swuge.
‘ne opuon exusts o consider owner SSL aers i identrying finai
Zieanup ievets. ;

TECHNICAL BACKGROUND

The modeis and assumpaoons used to deveiop the SSLs
ZOnsTuct scenanos representagve of 3 “reasonable maximum
=xposwre” (RME) in tne residential seaing. U.S. EPA (1989b)
outined the Superfund program s approach to calcufanng an
RME. Since that ame, the EPA (U.S. EPA. 1991) has coned
1 new term that con-esponds 10 the definidon of RME: “high-
sna wndividual exposure.” The Supertund program's metnod
:0 esumate the high-end (outined in U.S. EPA. 1989b) 1s w0
:ombine an anthmeuc average vaiue {or site concentration with
high-end values for intake and durauon. The esomate of high-
end expasure is then compared (o chemicai-speciiic Agency
toxscity cntena found in the Integrated Risk informauon
System (IRIS) and Heaith Effects Assessment Summary Tables
(HEAST). The method used to set SSLs combines high-end
defauit vaiues for the intake and durauon parameters. with
Agency xicity critena 10 back-calcuiale to a screenung level
“in_soil. _ [herefore, aiainment 0f SSLs snhould be measured
based on an anthmetic average.

Although the genenc assumptions are not considered overly
conservauve. EPA recogruzes that site-specific conditions may
differ sigruficandy from the genenc assumpuons used in the
models. Therefore. for the groundwater pathiway the.
subseauent uers of the SSLs allow for the subsutunon of some
of the genenc fate and transport assumpaons with sie-specuic
Jata to denve ailemanve “screening ieveis® that are more site-
spectfic. Bear in mind. however. that one purpose of the SSLs
is 10 define a levei in soil beiow which no further smdy or

acuon wouid be required. Theretore. alternauve ieveis using
site-speciiic data. aithough less conservative. must suil be
protecuve of “high-end” individuai exposures.

The following sections present ‘the equations and genenc
assumptions used to caiculate the Screcmung Leveis for each
pathway evaiuated.

Direct ingestion

Agency toxiciry criteria for noncarcinogens estblish a ievel of
“daily" exposure that is not expecied 10 cause deietenous
effects over a lifetime of exposure (i.c.. 70 years). Depending
on the comtaminant, however. exceeding the RID (i.e.. the
-acceptable” daily level) far a short period of time may be
cause for concem. For exampie. if there is reason to believe
matexposmtmsoumybehigtuaxapam'cnhrsugeofan
individuai's lifetime. one would warnt to protect far that shorter

penod of Rugn exTasUic. SeCHl-€ 2 Gumder Of studies nave
SNOWN At naavenent ngesoon of soti 1S common among
chidren age 6 and vounger (Calabrese et al.. i989: Davis e
a.. 1990: Van Wiinen et ai.. 1990). OERR set SSLs at
loncenmanons that are protective of this increasea €xoosurs
dunng cruidhooa by ensunng that the croomuc Reference Dose
tor RfC) 15 not exceeaed during wus snoner (6-vear) ume
penod (Eguanion (). If there :s reason W0 beiteve tnat
SXpOsUres al a siie may de significant over 3 shOM penoa of
ume (e.2.. sxtensive soil excavagon work in 3 dry regiont.
Jdepending on the conw@munant. the site manager snouid
consider the potengal for acute neaith effects as wedl.

Equation 1: Screening Level Equation tor. .
ingestion ot Noncarcinogenic
Contaminants in Residential Sofl

THQ x BW x AT x 365 dwr
1/RID, x 10™ Xyymg x &F x €0 x 1A

Screening Level (mg/kg) =

Parameter/Oefinition (unns) Detault

THQAarget hazam quotient (unmisss) |9
RID, /orai reterence cose (mgxg-a) Chemicai-soeciic

BW/boay wexgnt (kg) 15
AT/averaging time (yr) 6*
EF/exposure frequency (dAr) 350
ED/exposurs aurawan (yr) 6
IR/soil ingesuon rate (mgsd)? 200

* For noncarcnogens. Averaging Time 18 eaus © Exposure
Ouranon.

For carcinogens. both the magnitude and durauon of exposure
are imponant. Duraoon 1s cnisicai because the toxcity cntens
are based on “lifetime average daily dose.” Therefore. tne ol
dose received. whether 1t be over 5 years or 50 vyears. .
averagea over a lifetme of 70 years. To be prowecuve o
exposures (0 carcinogens in the resudential setung, OERF
focuses on exposures 10 individuals who may live in the same
residence for a “high-end” period of time (i.c.. 30 years). A
mentioned previously, exposure (o soii is higher dunn:
childhood and decreases with age. Thus. Equagon 2 uses
time-weighted average soil ingestuon rate for children an
adults. The derivation of this tme-weighted average !
presented in U.S. EPA (1991).

Inhalation of Volatiles and Fugitiv Dusts

Agency toxicity criteria indicate that risks from exposure !
some chemicais via inhalation far outweigh the nsks v
ingesnon: therefore. the SSLs have been designed to addre:
this pathway. The modeis and assumptions used to calcula
SSLs for inhalation of voiatiles and fugitive dusts are updat
of the equatons presented in U.S. EPA’s HHEM Pant

guidance (US. EPA. 1991) and are presented in Equations



EEqua&ton 2: Screening Level Equation tor : Equation 4: Screening Levei Equaton for
ingestion of carcinogenic inhaiation ot Noncarcinogenic

: Cantaminants in Residential Soll g Contaminams in Residential Soi
:mo/xg) SF, < 107 XOMG % TF X Prosan maa) EFaddxi_'_ .l ]

1 1
|7 "R SRR

Screenng Laved TR x AT x 365 dnvr -‘ Screening Level THQ x AT x 385 dwr
i
|

‘ Paramater/Detinition (units) Defaut ‘ Paramaeter/Definition (unns) Detsuit

i
! TRAarget cancar rsk (unfiess) 5% THQAarget nazara quotient tumitiess) | !
| SF. -oral SI00@ 1aCior (MgKg-a) Chemicai-soceciiic  © ~ AT/averaging ume (yr) 30
AT/averaging time (yr) 70 EF/exposure 1requency (d) 350
EFiexposure trequency (dyr) 350 : ED/exposure auraton (yr) 30
IF owa - 339-30jUSIO0 SOU INGASLON 114 RIC/innaiaton reterence concentration | Chamicai-speciic
tactor (mg-yrAkg-a) (mem®) ‘
VF/soliHo-air volatlizauon tactor Chamcai-speciic
(m*xg)
PEF/parucuiate emisson tactor 47x10°
Equation 3: Scraening Level Equation for im3k&g)
inhatation of Carcinogenic
Contaminams in Residenttat Soll
!Scmotqum_ TR x AT x 365 diwvr
img/kq) URF x 1000 ug/mg x EF x ED x1_° . __ ; Equation S: Dertvation ot the Volatlitzation Factor
FeF |
"(31axaxN? :
Parametar/Osfinition (units)  ~ Defsuit VF (mkg) = (QC) x r‘(ri‘g_ =7 ?.(_; x 107 m/cm
where:
TRAarget cancer nisk (untiess) 10% . Ou x P,
URFfinhaiation unit nsk taclor Chemicai-soecific e * P Ul - PR
(ugry”!
AT/averaging time (yr) 70
EF/exposure frequency (d) 350 Parameter/Osfinition (units) Defauit
ED/exposure auration (yr) 30
VFlstt-lo-alr votaulizauon factor Chemicai-soecriic VFAotatilizanon factor (m>/kg) -
(m°/kg) (Q/Clinverse ot the mean conc. at the | 101.8
PEF/paruculate emrsson factor 4.51 x 10° conter of 3 0.5-acr® SQUAT® SOUICH
(m?g) (g/m*-s per kg/m?)
D,, /ettectve attusiviry (cm’/s) D(Pa>=:Pr)
P, au filed sou porosty (untiess) P68
through 7. The volatilization factor (VF), soil saturation Pe:,:::mm:? ;mg.(:‘““' :gzpo‘l 0.1
limit (C,,,), and dispersioa model have all been revised. (em3-water/g-soil)
B/sod buk denaay (g/rem®) 1.5
Another change from the Part B methodology is the separauon P, irue scxi densay of parncle density 2.85
of the ingestion and inhalation pathways. Agency toxicity (grem®)
cniena for oral exposwres arc presented as internal doses in K,, /soii-air parution cosificient (HACY x 41 (41 ic
units of mg/kg~d: whereas. the inhalation critena are presented (g-souiiarm’-air) conversion facior
as concenmagons in air (ugfm’ or mg/m’) that require T/exposure intervai (s) 79x10%s
conversion (0 an estmate of internal dose 0 be comparable to D, /ditusivity in ax (cm?fs) 5 Chemical-soectix
the oral route. EPA's Office of Research and Deveiopment H/Henry's law constant (atm-m'/mol) Chemical-apeciix
(ORD) now believes that the conversion from concenoaton in K I(s:; '37;)"" panmon cosflicient Ko x OC
: “mm? s "am:'::y’ apprq.;mz and suggesis K, /organic carbon pastition costficient
poswre scparately. (cm°/q) Chemucal-soect:
] . : . OC/organte casbon content of s0il
As explained in Part B. the basic principie of the volatilization ({racton) 2% or 0.02
modelisappl‘mblemﬂyifthesoﬂcmmaﬁmisaxorbcbw = ;

soil samrarion. Thus. for those compounds for which the SSL
exceeds the soil samraton limit (C,,), the SSL is setat C,.



.

;z—;auatton 6: Dertvation ot the Soll Saturation Limit l

- Ky a Cyuudt e CuuPy e um xiF)
-..'

]
'

- Psrameter/Oatinttion (units) Dotaunt
T3, SOI saturation concemration -

. mg/kg)
i K /son-water panon coeiticient (Lkg) |K,. x OC

K.. organc camon panmion coerticient | Chemical-soeciic

L

| OC/organx caroon content of sou 2% or 0.02
| (tractiom) ‘

i C, -upper-umn of free maisture in saii |S x 8,

i .mgA.-water)

., /sou moisture content 10% or 0.1

1kg-waterxg-soi)
S/satupiity in water (mg/L-water) Chemicai-specriic
f/soii buk densmy (kgA) 1.8
P, water-tiled soii porostty (unitiess) [P - P,
H'/Henry's law constant (uniiess) Hx 41, wnere 41 s

. a converson tagor
H/Henry's taw constart (atm-m~/mot) | Chemical-specric
P, ‘aw-tillea soi parosty (unalass) P, -68

B/sou moisture coment 10% or 0.1
{L-waterkg sacil)

P, Aotat sait porostty (unniess) 1 - (Blp,)

p; lrue soii densay or parucie density (2,65

(kgL

i !

Equation 7: Dertvation ot the Particuiate Emission

Factor
PEFimkg) = (QV/C) x 3600sh
0.036 x (1-G) x (UpylUy* x Fix)
Parametar/Definition (units) Default

PEF/parucuiate emission factor
(mIkg) ,
(Q/CVinverse of the mean conc. at the {101.8
csmer of a 0.5-acre, sQuUAre source

4.7x10°

(grmi-s per kym?)
0.036/rasourable fraction (g/m?-h) 0.036
G/raction of veqetative caver 0
(unrtiess)

U, /mean annual wind speed (m/s) 45

U, /equivaient threshoid vaiue of wind |12.8
soeec at 10 m (nvs)

F{x\uncticn gdependent on U /U, 0.0497
genivea using Cowherd (1985)
(urutiess)

The parucuiate ermission tactor (PEF) denved by uswng tne
defauit vaiues 1n Equanon 7 is approxamately 0.2 ugm®. This
FePresents an annual average £mission rale esumate that i1s oot
ippropnate for esomanng acute effects. Over the next few
montns. OSWER wiil be invesugaung the impact of acute
exposure esumates on the SSLs.

Migration to Grounawater

The methodology for addressing potenual contaminanon ot
groundwater rom contaminants in soil retlects the compiex
namre of contarminant [ate and anspon wn the subsurtace.
SSLs for migration w groundwater are based on a lerea
approach (see Figure 2). Tier | SSLs (presented in Table 1!
are based on the commoniy used linear torm of the Freunalich
parunonung equagon that describes the ability of contamtnants

|10 sorb 10 organic caroon tn sod (Dragun. 1988). Equagons  °

incorporates the iinear Freundlich equation. along with an
adjusument 10 refate sorbed concenmation in soil o tne
anaivucaily measured towl soii concenranon.

A Tier 1 Screering Leves
l ¢ Pargsonng equaton

Cormervapam | © OAF ot 10. 100 Increamng

SiS-sDeCInNCItY

Tier 2 Scroenng Lovens
® Site-S0ecTiC DATIONMG eqUALON
® QAF ot 10. 100

Tier 3 Evaluavon
e SPLP DAF ot 10. 100

Tier 4 Evaiuanon
o Use of tate ana transporn madel
" NS-SOSCIC LDONCA BON v

Figure 2. Tlered approach groundwater pathway.

Equation 8: Sofl Screening Levei Partitioning
Egquation tor Migration to ...
Groundwsater.. :

Screenng Leves
in Sod (moAg) Cul(Kaaxloa) * (9 x S/BOY]
Parameter/Definition (units) Oefauit
C,/acceotable grounawater limit MCL
(mgA.)

K, /omganic carbon panttioning Chemicai-specrtic

costficient (Lkg)

1o /fraction ot organc carbon in soi | 0.002

(unitiess)

©6/sod porosty (Looy/ s 108

Sfiraction water coment (L uloae |03

B0/soil buik denstty (ko 1.5

In this equation. nonzero groundwater MCLGs were used :
the acceptable groundwater limits for each contaminant F-
the 30 SSLs presented in this guidance. generally the now e



MCLGs were tne same as e MCLs. Uf nonzera MCLGs wers
ot avaiiapbie. MCLs were used. and. uf MCLs were not
ivallabie. nsk-speciic coacengauons were denved using
Agency OXICITY CRIena. 3 \rget cancer nsk of 107, znaor a
noncancer Hazara Quouent of 1. Defauit vaiues optanea from
- 5. £PA’s ORD Laporawry in Athens. Georgia. are used for
1 porosify. fracuon water content. and bulk density (LS.
=pA. 1985). The soii organic carpon content vaive of 0.002
1sea for cucuianng tne SSLs was seiected from information on
‘ne aismbution of this parameter i U.S. soiis (Carset et al..
-088). The vatue used for the orgamic carbon parnuoning
coetiicient K s the geomemc mean of measured values
rzporieg n the Lterarure (from a comprenensive iieramre
searcn {Truesdale. 1992]). For tnorganic consatuents. e EPA
\INTEQ2 chemicai specianon model was used to caculate K,
-aiues. which were then used in Equagon 8 in piace of the K.
« [ parameers. K, values for metais arc signuicanuy
affected by a vanety of soil conditions. the most sigraficant of
which is pH. For this reason. mewai K, vaiues for uree piH
-onaipons were used to deveiop the SSLs: 4.9, 6.8. and 8.0.
Table | contains SSLs for inorganics corresponding to a pit of
5.3. Table 2 conwuns norgaruc SSLs corresponaing (0 pH
vajues of 4.9 and 8.0. If pH conditions at a sie are not
xnown. the SSL corresponding o0 a pH of 6.8 shouid be usea.
Table 2 1iso wnciudes SSLs for penuchioropnenci (PCPY.
whose parnuoning behavior is also highly pH depenaent.

The parnnoning cqualon reiates contaminant concenauons in
soil adsorped 0 soii organc carbon o sou leacnate
conammant concengagons n  the unsaturated zone.
Contamunant migrauon through the unsaturated zone 0 the
water tabie generaily reduces the soi leachate concengranon by
agenuanon processes such as adsorpoon and degradation.
Groundwater ansport in the sanwated zone furtner reduces
concengations through agenuanon and diluton. Generally. 1o
iccount for those mechamsms in the subsurtace envuonment.
1 correcuon factor shouid be appiied to the paruuoning
equagon vaiue. Use of the EPA’s Composite Modet for
ieacnate migranon with Transformanon Products (EPACMTP)
\U.S. EPA. 1993a) has idenufied 3 DAF of 10 as an

IpEropnAle CoTecton i, W0 0¢ arplied (O e parttoiing
vaiue 1n most cases. However. there are speciiic cucumstancss
under wnich use of 3 DAF is not recommenaed. such as in
areas of very shallow g¢rounawater of Karst lopograpny.
{_ikewise. there are owner cucumstances 1n WAICh a higner DAF
may be appropnate. rurtner discussion of these siuaiions as
weil as detuis on the EPACMTP moaet are inctuded on tne
next page of this fact sneet

The assumpuons [actorea wnto e Tier | leveis ars

.conservauve. rendenng ne SSLs fairly smngent. ¥ sue

concentrauons do not exceed tne SSLs muigpied by tne
vspropnate DAF. then the panway s exciuded from fuiher
wvesuganon. However. if sie concenmauons do exceed the
Tier 1 SSLs. they mav be used as PRGs (when appropraie).
or a Tier 2. 1. or 4 mvesugauon may be conducted. Each ger
requires mare site-specuic informanon but may iead to a Iess
stingent “screemng” concengranon. '

The Tier 2 leveis represent 2 muimal increase i sue-
specificity and pernaps less conservanve Screening Leveis.
The paruuoming eguagon used un the Tier 1| caiculanon
(Equanon 3) remans as the base for the Tier 2 leveis aiong
with the same DAF (emner 1. .0. or 100). However. site-
measured values of organc carpon. scu porosity. fracuon watet
content. and soil buik density are subsumted into the equatior
to calcuiate Screeming Leveis more tailored o sit
charactensacs. If site concentraoons do not exceed the Tier .
SSLs. then the pathway 1s exciuded from further invesagauo:
or concern. The ranonaie behind this decision is that. becaus
Tier 2 incorporaes site-speciic infarmanon. the leveis ar
more representative of actual site conditions than Tier 1.
site concentrations exceed the Tier 2 SSLs. the user has tn
opuon of conducung a Tier 3 or 4 invesugagon. realizing th
Increase 1n site-speciiicity and cost assocuated with cotlecun
additionai site data,

The Tier } invesngagon invoives conducung a specific leac
test. the Syntheuc Precipi@oon ieaching Procedure (SPL
{U.S. EPA. 1992¢). If the ieacn test results divided by tr

Table 2. Proposed Groundwater Pathway SSLs for inorganics and Pentachiorophenol,
as a Function ot pH*

Proposed groundwater pathway SSLs (mg/kQ)

Unadjusted With 10 DAF® With 100 DAF®
Chemical pH 4.9 8.0 4.9 8.0 49 . 8.0
Arsanic ‘ 1.2 1.6 12,85 T 187 125 157
Cadmium © 0.006 10.0 0.08 100 0.81 1,001
Chrommum (V1) 3.1 1.4 314 13.6 314 138
Mercury 0.0002 0.42 0.002 42 B A 3 422
Nickei 0.32 15.7 32 157 317 1,573
Pentachioroonenci 0.017 - 0.0009° 0.17 0.009° 1.7 0.09

‘Sersenmg Leveis based on human heatth crtana onty.
POAF = Qilution:antsnuation factor.

¢ _gves &t Or beiow Contract Laboratory Program requwea guantration iimit for Regutar Anavtcal Servicos (RAS).




DAF of 10 exceed the acceptable grounawaler wmit (e.g..
.aonzero MCLG. MCL. 10™ risk-basea vaiues). then funner
invesigagon wouid be warranted. The SPLP mav not oe
Jopticanie w ail contaminated son}s (e.g.. oiiy types of waste
10 not vieid suibie resuits). Theretore the user 1s aavised o
use ascreuon wnen appiying the SPLP. Addiuonai gwdance
on tne use and limitatons of the SPLP wiul be proviaed 1n the
{inal guidance. :

Tier 4 represents the highest levei of site-specificity wn
evaiuaung e migranon (0 groundwater patway. (n ths
Invesligaoon. site-specific data are collected ana used in a fate
ind transpont model to confum the treat to groundwater and
{untner determine site-spectfic cieanup goais as wouid typicaily
be cone tor the remedial invesagation/feasipility study (RUFS).
A DAF is not used in this uer because the modei wouid
account for fate and Tansport mechanisms n the subsuriace.
The advantage of this approach is that it accounts for sie
hvdrogeoiogic. climatoiogic. and contaminant source
charactensucs and may result in f{ully protecaove but less
stnngent remediauon goais. However, the additionai cost of
collecung the dana requured to apply the model should be
factored into the decision W conduct 2 Tier 4 invesugauon.
An evaiuanon of 10 fate and transport models for potennai use
in e Tier 4 evajuauon wiil be inciuded in the tecnmicai
bacxground document for this fact sheet scheduied to be 1ssued
by OERR by Jjanuary of 1994.

The uered framework for migration to groundwater represents
a sliding scaie of increasing site-specificity and- decreasing
conservautism. The assumpaons factored into the Tier | SSLs

are conservative and therefore resuit in fairly smngent leveis

that may not be appropnate 1n ail situatons. However. the

trameworxk allows the user the tlexibility to move away from
this conservauve ievet by incorporanng increasing levels of site
empwincai data. [n this way, site managers or owners of smail.
reiagveiy uncomplicated siies may benefit from the Tier |
leveis by bypassing the additional costs associated with
codecnng additional data 10 conduct further invesugadons.
However. 1t is likely to be in the interest of site managers or
owners of large and compiex sies 0 conduct 3 more site-
speciic invesugaton 0 deveiop remediaton goais that are
mare wiiored to site-specific conditions.

ODETERMINING THE DILUTION/
ATTENUATION FACTOR

For wastes disposed of on land. the leaching of contaminants
into the subswrface and subsequent migration into and through
groundwater typically constitute a very significant patnway for
human and environmentai exposure. As contaminants move
through the soil and groundwater. they are subjected to a
number of physical, chemical. and biological processes that
affect the evenmai contaminant concentration levet ag recepor
points. These processes inciude, but are not limited to,
agenuaton due 0 sorppon of contaminants onto soil and
aquifer grains, chemical transformanon (e-g., hydrolysis, redax
reacnons. precipitation), biologicai degradation. and dilution

due 10 mixing of the jeachate from the disposal unit with’

imoient goundwater. The CONAMINAAL CoaceNTaNGL. ~vin:
31 a receptor pount is theresore generally iower than te ongns
-onaminant concentrauon n the leachate jeaving we sue.

The requcnon 1 concentranon can be expressed SUCCINCUY ©
the DAF. defined as in2 rauo of onginai leacnate concengatic
10 tne receplor poin: toncentration. The lowest possibie vaiu
of DAF is merefore |. comresponding 10 the situanon wnet
there s no ailution or artenuauon of a contamtnant at ail: 1.
the concentranion at the recepior point is the same as thar
the leacnate as it leaves the waste sue. High DAF vaiues-c
the owner nand correspond 0 a high degree of dilunon ar
auenuanon of the contaminant from the leacnate (o the recert
pornt.

The Agency has deveioped subsurface fate 'ind -tanspo -
models 0 assess the impact on groundwaler quainy due

migranon of contaminants from wastes on land:" Specificail’
these models predict the DAF for a potennai site of a domes::
dninking water receptor well, which may withdraw water fror

the samurated zone under, or downgradient of. a conaminate .- .

area.  The model used to deveiop DAFs for this guidance
the EPACMTP. which consists of three main moduies:

l. An unsanmated zone flow and conmmnant fate ar
gansport module

-- A sawrated zone groundwater flow and contaminant fa
and transport moduie

3. A Monte Cario driver module. which generates mod
parameters from nationwide prodability distributions.

The unsamrated and saturated zone modules simuiate
migrauon of conraminants from the base of a land disposai ur.
'0 a downgradient receptor weil. The Agency has extensive.
verifiied both the unsarurated and samrated zone modul:
against other available anaiyvticai and numencal modets
ensure accuracy and efficiency. Both the unsanmated zone a
the samrated zone moduies of the EPACMTP. used for «
calcuianon of DAFs for the SSLs. have been reviewed by
EPA Science Advisory Board and found to be suitabie |
gmappmamnsmnasmedawumofmmw
DAFs.

Modeling Prdcedure

For nanonwide Monte Cario model applications. the input
the model is in the form of probability distributions of eacn
the mode! input parameters. The output from the moc
consists of the probability distribotion of DAF vaiue
representng the likelihood tha any specific DAF vaiue
exceeded.

For each modet input parameter. a probability dismibution
parameter has a cermain vaive. The parameters are divided it
four main groups:



.. Source-specyic parameters. ¢.2.. Jea Of the wasie umit.
.nfitragon rate

:. Chemical-specuic parameters. ¢.2.. hydrolysis consants.
organic carbon parouon coegticient

:. Unsamrated zone-specific parameters. £.2.. depth 10 water
able. squ hydraulic conducavity

3 Samuraied zone-specific parameters. €.2.. sawrawed zone
thickness. ambient groundwater. flow rate. location of
nearest receptor weil.

Dunng the Monte Carlo simuiagon. values for each model

parameter are randomiy drawm @rTm ther respecuve probability . .

dismbunons. In the caiculagon of the DAFs for the SSLs. sie

data from over 1.300 sites were used to define parameter

ranges and dismbutions. Each combinanon of randomiy drawn
parameter values represents one out of 2 pracocaily infinite
untverse of possible wasie sies. The fate and tanspon
moduies are executed for the specyic set of model parameters.
vieiding a corresponding DAF vaive. This procedure ts
repeated. typicaily on the order of several thousand Gmes. 0
snsure that the enare umverse of possible parameter
.ombwnagons (waste sites) 1s adeguately sampied. At the
conciusion of the analysis. 2 cumuiauve frequency disgibuuon
of DAF values 15 conszucted and pioted.

_ The Agency performed 3 number of seasiuvity analyses
consisung of fixing one parameter at a time (o determune the
parameter(s) that have the greatest impact on DAFs. The
resuits of the sensitiviry anaiyses indicate that the ciimate (net
precipitanon), soil types. and size of the contaminated area
have the greatest effect on the DAFs: The Agency feels that
the size of the contaminated area iends itseif most readily ©
pracucai appiication of the SSLs.

To calculate the DAF for the SSLs. the drinking water weil
was located 25 feet downgradient of the edge of the
conaminated area. and the iocagon of the inake pant
receptor well screen) was assumed (0 vary within the
boundanes of 15 and 300 feet within the aquifer (these vaiues
are based on empuicai data reflecang a nagonal sampie
dismbuuon of depth of residenual drinking water weils). The
sensidvity anaiyses indicated that the placement of the weil 25
feet downgradient of the contamwmnawed area is more
conservanve than allowing the well t0 be located direculy
beneain the conaminated area. The location of the ke
pownt allows for muxing within the aquifer. OSWER believes
that this is 2 reasonable assumpaon because there will always
be some dilution amributed (o the pumping of water for
residentual use from an aquifer. The placement of the weil was
assumed (o vary uniformly within the boundary of the piume.
Figure 3 shows a schematic of the compiiance point location,
From these analyses. the largest allowabie areas corresponding
to DAFs of 10 and 100 at the 90th percendie protecton level
are approximately 10 and 1 acre. respecuvely. Therefore. for
sites of up 1o 10 acres. a DAF of 10 shouid be apptied o the
unadiusted SSLs. while for suees at or below 1 acre. 2 DAF of
100. shouid be appiied to the unadjusted SSLs. If a 95th
percenuie prowectiveness levet is used. a DAF of 10 is

PLAN VIEW

Sanrmteo Zone
T 7777770077772 772 7727277227272 77 7

Parameters:

- X (distance from sourcs 10 weil) « 25 ft

- Y {transverss weti iocanon) = Mante Carlo within
wiath of olume

+ Z (wed imaxs point Deiow water table) = Monte
Carlo. range 1S =» 300 ft

+ Raimall « Mome Cario

+ Soi type = Monte Carlo

QOepth to aquiier = Monte Carlo

- Assumes infinte source term

Figure 3. Soil to groundwater pathway—
caicuiating the OAF.

protecuve for areas under 1/2 acre and 2 DAF of IC
protecuve for arcas less than 1/10 acre. OSWE:
considenng whether the 90th or 95th percenaic proecuve
levet shouid be used in the final guidance. When site:
located 1n areas of unusuaily shatiow water tabie. wnin -
of surface. the unadjusted SSLs should be used. (n
scenano. conmmnauon is located in or direculy above
saturated  zome: therefore. any dilution and anenu
processes within the unsamurated zone would be negligic

MEASURING SOIL LEVELS

As descnbed in U.S. EPA (1992b), exposure (0
conmminants over a long (chronic) period of time 1s
represented by an anthmetic average CONCENURVON: ther
amainment of the SSLs shouid be based on the snthmeuc
concentrauon as weil, The issue then becomes the num
sampies required o adequately estimate the mean and th
over which the sampie concentranons shouid be ave:
Studies by EPA's Exposure Assessmemt Group in

indicate that 20 to 30 sampies per CXPOSWIT &ITa &t nec
calcuiate an upper confidence Limit (UCLyy) On the antt
mmﬂmuvaycbswmemmmms.ﬂkl

i.e_mwmmmmmm
ing i. AN appropriale CXPOSUIC/AVETEKInG arca can ©




".Ie. 22DENAINZ ON SIL2-SPECIIC CONAIRONS. Al SOME iS5, L3
Tavy Oe the enare Site: At ONeTs. LS mayv be oniy a poruon of
e site.  For tne pwrposes Of this guidance. the Agency
~cueves A3t e size of a typical resiaental lot (1/4 acres 1s an
1CPTODNALL 3veraging area for the most CONServaove case (1.e..
~ssiaenoal iana uses. For farge sies that could be aiviged inw
Tany areas equivaient to the size of 3 residenual lot the
~umoper of samples needed O characienze the sile becomes
Zuite nign. This. coupled with the costs of analyocai serices
:>r sacn samopie. couid make the sampiing costs onerous.
Theretore. OERR  recommenas foliowing guigance for
Teasunng sou contamunant levess at NPL sites.

Samole Fattern

4 gNa vallem such as a manguiar or square/rectanguiar gnd

5 recommended (o establish sampie locations tor eacn
zxposure area (U.S. EPA. 1987). Biased sampiing must also
O¢ used 1n areas of suspected conaminanon or stuned sous
ina must be evaiuated separately from the sampies ootuned by
iysiemauc sampting.

Numper of Sampies

AS menaoned. it 1S necessary 0 balance the need to achieve
suaosacai contidence 1n determiung a meamungful anthmeaoc
mean concenganon of CONAMINANLS 1n each exposure area with
the cost of obtaining the 20 to 30 sampies recommended by
ORD. Composiung of discrete sampies is an opuon since EPA
1S wnterested wn determuning the anthmeuc mean of the
contaminant concentraton(s). Twenty discrete sampies can be
composited down to four or five composite sampies. while
maincuning confidence that the area average 1s not grossiy
underesawmated. Compositing may mask contaminant leveis
that are siightly higher than the SSL. but areas of high
contaminanon will sull be detected.  Compositing 1s both a
r=asgnable approacs and an efficient use of resowrces. since
Supertund (s interested 1N average exposure Over ame.
However. none of the composite sampies shouid exceed the
prescnbed SSL for any contamunant For volanie organic
compounds ( VOCs), composiung 1s not appropniate (U.S. EPA.
1989a. 1992a). Theresore. OERR advocates that 10 discrete
sampies shouid be taken per exposure area for VOCs. and no
sampie can exceed the Saeening Levei(s). Both the discrete
VOC sampikes and the composies must be anaivzed by
Contract Laboratory Program (CLP) (or equivaient) methods.
(NOTE: Seven of the 30 contaminant SSLs for the
groundwater migration pathway at a DAF of 10 are below CLP
RAS or CLP-equivaient detection limits. For these
contamnants, speciai anaiytical services should be requested
for recalibranon of the instruments. For exampie. 10 measure
low ievels of VOCs, the gas chromatographv/mass specgometer
(GC/MS) can be recalibrated to detect at 1. 2. S. 10, and 25

ppo.

Use of Fieid Methods

Where available and appropnate. fieid methods (soil gas
surveys. ummunoassays, X-ray fluorescence) can be used.

2 2ain. for compounas otner than VOCs. composiany T .
IS accepapie as jong as 1t 1S consitent wath the fieid
methodoiogy. U any sampte concentrauon exceeds an SSL.
furtner site stuav 1s requued. [n aadison. 10% o 20% of fieid
sampies must be sent 10 a CLP (or equivaient) laboratorv tor
confirmatory anaivsis (U.S. EPA. 1992a). Please note wmat
{ield metnods must be capable of achieving appropnae
detection iumits for most rounawarter SSLs.

Depth

When measunng soil leveis at the surface for the ‘inhatation
and ingesuon pawnways. samples snouid be taken at a deptn o1
6 inches. Addinonai sampiing beyond 6 inches may be
appropriate. depenaing on the conmamunant’'s mobility. 0
account for geograpnic differences in construction pracuces
where soul disnurpances are reasonabiy expected. For exampie.
in the Nonheast. the ground may be excavated ‘to 1S feet
before laying the foundation and consoucung the basement of
1 home. Excavated overouraen i1s commoniy used as. fil
matenal around the property so that conaminants that were ai
depth are now near the surface. Thus. it is imporant to oe
cognizant of CONSTUCUION pracuces in the area

For the zrounawater pathway, the enure sod column. from tne
surface t the w©p of the aquifer. shouid be sampied. For tne
evaliation of vertical statification. samples should not be
averaged over depth (i.e.. the soil core shouid not be
composited over depth), but rather individual samples snouid
be evaiuated at appropnate depth intervais. One soil core per
cxposure area may be sufficient. However, where dense

. nonaqueous phase liquds (DNAPLs) are suspected. soil cores

may be taken more frequently.

Sampiing for Background Contamination

For meuwls. background samoling 1s necessary 10 be certain that
OSWER is not defining leveis beiow background as of
reguiatory concern. [f a stanisucal companson of backgrouna
concenanon and sitz sampies indicates that backgrouna
menais concentranons are significanuy above the SSLs. use of
the SSLs will be of limited vaiue. as discussed eariier.

Additional Sampiing Needed for
Groundwater Tier 2

To use groundwater Tier 2. site-specific soil characteristics
must be determined by sampiing. Paramesers t0 measure
include bulk dennity, porosity, organic carbon content. and
water content. -

Geostatistics

For large areas where the daia are not widely scamered.
geostansncal approaches, such as kriging, can be used to
estumate sampie CONCENTAnon Tends ACToss the exposure area
(U.S. EPA, 1989a).



NHERF 10 - > FOR FURTHER
INFORMATION

Zor addigonai coptes of this Fact Sheet call the Nanona
Tacnrucal informanon Service (NTIS) at (703) 487-=650.
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source.
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SUBJECT: Risk-Based Concentratdon Table. First Quarter 1994

FROM: Roy L. Smith. Ph.D., Senior Toxicologist g__.
Technical Support Secton (3HW13)
TO: RBC Table mailing list

Attached is the EPA Region III risk-based concentration table, which we have
distributed quarteriy to all interested parties since 1991. If you are not currently on the
mailing iist. but woulid like to be. piease contact Anna Pouiton (phone: 215-597-3179, fax:
215-397-9890) 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 chemicais. These toxicity constants have been combined with:
"standard” exposure scenarios to calculate chemical concentrations corresponding to fixed
leveis of risk (Le.. a hazard quotient of 1, or lifetime cancer risk of 10%, 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
aiso provides a useful benchmark for evaiuating site investigation data and preliminary
remediation goais. The table has no officiai status as either reguiation or guidance. and
shouid be used oniy as a predictor of generic singie-contaminant heaith risk estimates. The
table is specificallv not intended as (1) a stand-alone dectsion-making rool, (2) a substiruze for
EPA guidance jor prepanng baseiine risk assessments. (3) a source of site-specific cieanup levelis,
or (4) a rule to determine if a waste is hazardous under RCRA. In generai. chemical
concentrations above the leveis in the table suggest a need for a closer look by a toxicologist,
but shouid not be used as the sole basis for taking any action.

The toxicity informaton in the table has been assembled by hand. and (despite
extensive checking and vears of use) may contain errors. It’s advisable to cross-check before
relving 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
inciudes the CAS number of each contaminant, which should reduce confusion about muiti-
named compounds. Also, each risk-based concentration is now accompanied by a foomote
indicating its basis, whether carcinogenic or non-carcxnogcmc effects. Fxnallv all newly

revised risk-based concentrations have been placed in shaded boxes for quick recognition,
rather than summanzed here.
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I'd like to express my appreciation to all the users of the RBC Table who have
contributed suggestons for improvements over the last three vears. [ hope your continued
interest will help us make the table even better in the future. Have a great 1994!

Attachment
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Risk-Based Concentration Table
Background Information

Generai: Separate carcinogenic and non-carcinogenic risk-based concentratons were
calcuiated for each compound for each pathway. The concentration in the tabie js the lower

of the two, rounded to two significant figures. The following terms and vaiues were used in
the calculations:

Exposure variables::. Value | Name:-:-

1-Generai: '
Carcinogenic potency siope orat (kg-d/me): * | CPSo
Carcinogenic potency siope inhaled (kg-d/mg): * | CPSi
Reference dose oral (mgkg/d): * 1 RDo
Reference dose inhaled (mg/kg/d): * | RDi
Target cancer risk: le-06 | TR
Target hazard quotient: 1 | THQ
Body weight, aduit (kg): 70 | BWa
Body weight, age 1-6 (kg): 15 | BWe
Averaging time carcinogens (d): 25550 | ATe
Averaging time non-carcinogens (d): ED®365 | ATn
Inhalation. adult (m3/d): 20 | IRAa
Inhalation. child (m3/d): 12 | IRAc
Inhalation factor. age-adiusted (m3-vikg-d): 11.66 { IFAadij
Tap water ingestion. adult (L/d): 2 | IRWa
Tap water ingestion. age 1-6 (L/d): 1 | IRWc
Tap water ingestion factor. age-adiusted (L-y/kg-d): 1.09 | I[FWadj
Fish ingestion (g/d): s4 | IRF
Soil ingestion. adult (mg/d): 100 | IRSa
Soil ingestion. age 1-6 (mg/d): 200 | IRSc
Soil ingestion factor. age adjusted (mg-y/kg-d): 114.29 | IFSadj

2-Residential:
Exposure frequency (d#): 350 | EFr
Exposure duration. totai (y): 30 | EDtot




a
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Exposure variables: ST e lue | Name::
Exposure duration. age 1-6 (y): - - 6 | EDc
Volatilization factor (L/m3): 05 | vE

3-Occupationai: _
Exposure frequency (dfy): ' 250 l EFo
Exposure duration (y): .. A ' ’ 2S5 | EDo

* = Contaminant-specific toxicity parameters

The priority among sources of toxicological constants was as follows: (1) RIS, (2) HEAST,
(3) HEAST alternauve 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 rates with tap water, ambient air, and residenual
soil are different for children and aduits, carcinogenic risks during the first 30 years of life
were calculated using age-adjusted factors. These factors approximated the integrated
exposure from birth 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 anaiogy.

a. Air inhalation ([m’: v}kg- d]):

[FAad; - EDS_IRAc _ (EDtot-EDc)- [RAa
BWc BWa

b. Tap water ingestion ([L- yj/[kg- d]):

[FWadj - EDc - [RWc . (EDtot -£Dc) IRWa
BWc¢ BWa

c. Soil ingestion ([mg- y}/kg: d]):

EDc - IRSc . (EDtot -EDc): IRSa
BWc BWa

IFSadj =
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2. Residenual water use (ug/l)). Volatilization terms were caiculated only for compounds
with "***" in the "VOC" column. Compounds having a Henry’s Law constant greater than
10* were considered volatile. The list may be incompiete, but is uniikely to include false
positives. The equadons and the volatilization factor (VF, above) were obtained from
RAGS IB. Oral potency siopes and reference doses were used for both oral and inhaled
exposures for voiatile compounds lacking inhalation values. Inhaled potency slopes were

substituted for unavailable oral potency siopes only for volatile compounds; inhaled RfDs
were substituted for unavailable oral RfDs for both volatile and non-voiatile compounds.

a. Carcinogens: Calcuiations were based on combined childhood and adult exposure.

TR - ATc - 10002
EFr - ([VF - IFAad] - CPSI] ~ (IFWadj - CPSo])

b. Non-carcinogens: Calcuiations were based on adult exposure.

THQ - BWa - ATh - 1000
EFr - EDtor - [VE H?Aa . RWa
RfDi RfDo

3. Air (ug/m’). Oral potency siopes and references were used where inhalation values were
not avaijable.

a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR - ATc - 10002
EFr - [FAadj - CPSi

b. Non-carcinogens: Calculations were based on adult exposure.

THQ - R/Di - BWa - ATn - 1000;‘ :
EFr - EDtor - IRAa

4. Fish (mg/kg):
a. Carcinogens: Calculations were based on adult exposure.

TR - BWa - ATc

EFr - EDior - [RF CPSo

1000£
™
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b. Non-carcmogens: Calculations were based on adult exposure.

THQ - RfDo - BWa - ATn

EFr - EDtor - ARE
1000

5. Soil commercial/industrial (mg/kg): The defauit exposure assumpuon that only 50% of
incidental soil ingestion occurs at work has been omirted. Calcuiations were based on aduit
occupatonal exposure.

a. Carcinogens:

TR- BWa- ATc
EFo- EDo - 1RS@ . ~ps,
T

b. Non-carcinogens:
THQ - RfDo - BWa - ATn

EFo - EDo -IRSa
T

6. Soil residenual (mg/kg):
a. Carcinogens: Calculations were based on combined childhood and adult exposure.

TR - ATc
. IFSadj CPSo
10° E

EFr

b. Non-carcinogens: Calculations were based on childhood exposure only.

THQ - RfDo - BWc - ATn

EFr - EDc - 1RS¢
10"
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Bais of RBC: ¢ =carcinogeni ellects _n=poncavinogenk effects

v Ambient Industrial | Resudential

R _RMi CPSo crsi o] lap water air __Fish sol sol
Contaminant CAS | mg/kpid mg/kgid kg*d/mg kgedimg  [C|_ pg/l pug/m3 mg/kg mg/kg mg/kg
Acephate 30560191 4M0E-0) 8.70E-03 / 270 0720 036 ¢ 30 ¢ .
Acetaldehyde 75070 257E-03 7700 -03 94 n 081 o
Acetochlor 3425821 2.00E-02 4 730 n Bn 27 n 20000 1600 /.
Acetone 67641  1.00E-01 3700 300 1400 100000 n 7800
Acetone cyanohydrin 75865 T00E-02hn  2.86E-03n 2600 n 10n 95 n T2000 n 5500 .
Acelonitrie 15078  6OOE-0)/  143E-02» 220 n S2n 81n 6100 n 470,
Acetophenone 98862 100E-01/ S7IB-06w 9 0042 n 0021 140 n 100000 n 7800 o
Acifluorfen 62476599 130E-02) 410 n 41n 18 n 13000 o 106X o
Acrolein 10708  200E-02n  STHLE-064 730 n 0.021 n 21 20000 n 1600 &
Acrylamide 79061 2.00E-04 / 4.50E+00)  4.5SE+001¢ 001S o 0.0014 o 0.0007 o 064 ¢ 0.14 ¢
Acrylic acid 910 SOOE-02/  B.STE-0S51 2900 n 031 n 110 n 82000 n 6300 n
Acrylonitrile wonvy STME-041 SAUE-01/  238E-01s 0.12 0 0.026 0 0008 ¢ 53¢ 12
Alaclior 15972608 TOOE-02 4 8.00E-02 » 0840 0078 ¢ 0039 ¢ o 8¢
Alar 1596845 1.50B-01. 5500 n 550 n 200 n 150000 n 12000 n
Aldicaib 116063 1.00E-03 4 a 31 14n 10000 78 o
Aldicarb sulfone 646884 1.00E-03 4 R Na...  3n 144 1000 n iy
Aldrin 309002 3 00E-05 1 1.70E+401 ¢ LNE+OL 0.004 ¢ 0.0007 o 0.0019 o 0ile 008 ¢
Ally 7422646|  2.50B-011 9100 n 910 n 340 n 260000 n 2800
Allyl alcohd 107186  S.00E-03 ¢ 180 n 18n 68 n 5100 n 390 o
Allyl chloride 107051 SOOB-02w  2.86E-041 1800 n 1n 68 n S1000 n 3900 o
Aluniinum _ 7429905|  290E+00 0 110000 n 11000 n 3900 o 1000000 n 230000
Aluminum phosphide 2089738 4 00B-04 1 15 15n 0.54 n 410 n 31
Amdio 67485294 3 00E-04, 1an I.ln 041 n 310 a 23
Ametyn 8ynsf  90E-01 330 n ELY 20 9200 n 700
m—Amninophenol $9121S|  1.00BE-02 4 2600 n 260 n 95 n 72000 n 5500
4 Aminopyridine 50424S|  200R-0Sa 0.73 n 0073 n 047 a 20 n 16
Amilraz 33089611 250E-0)4 9 n 91n XY 2600 n 200 4
Ammonia 766417 286E-021 1000 o 100 n ’
Ammonium sulfamate 1770460 200E-0114 7300 o M n 270 200000 16460 |
Andine . SN Rmeeonr SE-0N S 10 In 0850 %0 ¢ ne.
Antonony and compounds T4460 40E-(4 1S n 15n 054 n 410~ Mo
Antanony pentoxide 1314609]  SO0E-04 » 18n 18a 068 n 510 n 39
Antianony potassium turirate _304610]  9.00E-04n _ 33a 33n 120 920 n 70,
Anlinony tetroxide 19216  40E-04n 15n 15n 054 n 410 n 31,
Antinony trioxide 1309644 400E-04 n 1Sn 1Sn 054 n 410 n 3t A
Apdlo _H15245 1.30E-02 ¢ 420 n 41n 18 n 13000 1000 o
Aramite 140578| S.00E-02 250B-02+  249E-02/ 270 025¢ 0130 110 0 26 ¢
Arsenic 744382 3.00E-04/ 1a Lln 041 n 310 n 23
Arsenic (as carcinogen) 144002 3.00E-04 1.71SE+ 00 ¢ 1.SIE+01 4 0038 o 0.00044 o 0.0018 o 16 0.37 ¢
Assure SMiR|  9.0E-01, 30 s 33a 12n 9200 n 700
Asulam mmnn CSOF -2y 1000 n 180 n 68 n S1 3900
Alrazine 9129 yswk-02g 1.22E-01 » i 0o 0.028 0 00ld o Ne 23




EPA Region Ill Risk — Based Concentrations: A L. Smith (07 - Jan-94)

Wk effects _n=nonc arcinogenk eflects.

Sources: | lxlkl.s h= MEASI a= ME\SI ab. x= W/D Som IRIS 12 WA fom HEAST ¢= EPA £ao o-abel EPA daa Basis o!Rm ¢ =carcinogen
-------- | v | Ambient , Industrial |Residentid
__RMo Rﬂ)l CPSo CPSi (o] Tag waler ait Fish sol sol
Conlaminant CAS mykg[ mg/kg/d kged/mg. kgedimg €] pgfl pg/m3 mg/kg mg/kg mg/kg
Avermectin Bl 65195553| 4.00B-04 1 - 15n " 15n 054 n 410a N,
Azohenzene 103333 LIOE-01+  1UBE-U14 0610 0.058 o 0029 0 26 o S8 ¢c
Bariurn and compounds 7440393 700E-02 4 143JE-04 2600 n 0.52n 95 n T2000 n 5500 +
Baygon 114261 4.00E-03/ 150 n 1S n S4n 4100 310 o
Bayleton 4312143 300B-0214 1100 n 110 n 41 n 31000 n 2300 n
Baythroid 68359175  2.S0E-02 910 n 91n M 26000 n 2000 of
Benefin 1861401  3.00E-011/ 11000 n 1100 n 410 n 310000 n 23000 n
Benomyl 17804352  SO0E-021 1800 n 180 n 68 n $1000 n 3900 -
Bentazon 250571890|  2.S0E-03 91 n 9.1n 3dn 2600 n 200 1
Benzaddehyde 100927 1.00E-01¢ ** 610 n 370n 140 n 100000 n 7800
Benzene T4 1L43E-04 0 290E-02 + 290E-02 1 ** 0.36 ¢ 0.22 ¢ 011 o 99 c 22 ¢
Benzidine 92818 J0E-03 4 230E+02 4  235E+021 00029 ¢ 0000027 ¢ 0.000014 ¢ 02 0 0.8 ¢
Benzoic acid 65850| 4.00E+00: 150000 n 15000 n 5400 n 1000000 n 310000
Benzotrichloride 98077 1301401 4 0.0052 o 0.00048 ¢ 000024 ¢ 022 ¢ 01.049 ¢
Benzyl alcohd 100518} yout:_oin e | 00 a 11004 A0n  NM00n 23000
HBennyl chloride 100447 1.70E-01 ¢ 0.062 o 0037o - 0019 o 1Mo 38
Berylium and compounds T SOE-03 4NE+00 1 B40L 00 0016 OIS omKYc 06le 018 ¢
Hidrin 11662f  1LOOE-04 4 31a 037 014 n 100 n 784
Biphenthrin (Talstar) 82651043  1.50B-02¢ 550 n $Sn 200 15000 » 1200 1
1.1-Biphenyl 9254 S.OB-021 1800 n 180 n 68 n $1000 » 3900
Bis(2—chlorocthyl jether 111444 1.IOE400 7 L.ISE+00 1 **1 0.0092 o 0.0084 o 0.0029 o 260 0.58 ¢
Bis{2-chlorosopropyl)ether 39638329| 4.00E-02/ 7.00BE-02»  3S0E-02 h°*] 026 o 018 ¢ 0.045 o 410 9.1 ¢
Bis(chl oromethyl )ether 542881 220B4027  2.17E+027°*] 0000049 ¢ 00000290  0.0000t4 o 0013 o 0.0029 ¢
Bis{2-chloro~1-methyelhyl jether 100E-02 w  7.00BE-02w 0.96 o 0089 o 0045 o 410 9.1 ¢
Bis(2-ethylhexyl )phtha ate (DEHP) 117817  2.00E-02¢ 1.40E-02 ¢ 48 ¢ 04S o 0230 200 o 46 ¢
Bisphend A 80057 SONE-02¢ 1800 n 180 n 68 n 51000 n 3900 o)
Boron (snd borates) 7441428 9ME-N2/ STE-03n 3300 n 2n 120 n 92000 n 7000 «
Boron tnlluoride 6 V0N 2E-04 n 13n 073n
Bromodabloromethane 12U 200E-021 6.20E-02 / 01le¢ ote 008} ¢ 46 ¢ [TH
Bromoctene R 3? 1101 -00 n**] 0.096 ¢ 005 ¢
Bromaolorm (ml\mm- wncthune ) M2 2E-021 T9UE-03 1 JASE-08 7 *°" 240 ‘16¢ 04¢c 360 ¢ 81 ¢
Bromomethane 48W9 1 E-034 1.43E-03/ 81n $2n 190 1400 n 10 n
4 -=Hromophcyl phem) ¢ ter 10155} SSUE-020 2100 o 210 n (LY 59000 » 43500
Ilmmnph-u 2104963  S.O0E-0) A 180 n 180 68 n 5100 n 390 i
Bromorwnid 1689845 200E-02 4 730 n Mn 27n 20000 n 1600 »
Bromotynd ovtaneste 168992 2.00E-02 130 a T 210 20000 n 1600
T3 llutadwene T 106990 9.80E-01 1 **1 00iloc 000640
I =Buand | nw 1O =014 3700 n 370n 140 n 100000 n 7800
Butyl benzy phthalste 8481 200E-01/ 7300 n 730 » 270 » 200000 » 16000
Butyate 00m18]  SONE-024 1800 n 180 » 68 n 51000 n 3900
sec -Butylbenzene 1ysmg]  JTOOR-02e > 61 n 37n 1n 10000 A 780
teni-Bu zne 104410  1ONE-W. -~ 6l MNan 14n | L) 780 o




EPA Regi

lisk~Based Concentratons: R L. Smith (07 -.Jan -94)

Sowces ivIRIS h=MEAST axHEAST ab, x= W/ Bou [RIS y= WD 8om HEAST ¢« EPA-ECAQ o=Qther EPAdocs.

Umls of RIX:: c=carcingenk effects n=nponcaciingenk effeces.

V] Ambient Industrial | Residentid
BIL)._Z BQH _____ CPSo CPSi __Jo] Tap water air _ Fish sol sod
Contaminant CAS | _mg/kgid | mp/kgid kged/mg kgedimg  |C]  pp/t pg/m3 mg/kg mg/kg mg/hg
Butylphthalyl butylglycd ate as70 1.00E +00 ¢ 37000 » 3700 n 1400 o 1000000 n 78000 |
Cacodylic acid 75605 VOUE-03 & 110 n 1~ 41an 3100 » 230
Cadmium and compounds T4UMY9|  SOE-044 6JUE sy 18 n 0.x99 o 068 n 8100 9.
Caprolactam T 105602| ~ S.0E-01 18000 1800 n 680 n 510000 » 39000
Captald 2425061 200B-0) 860E-03 18 ¢ 07 o 0370 330 0 M
Captan 133082 130B-01, 3.50E-03 » 19 ¢ 180 090 820 o 180 ¢
Carbary 1282 1.00B-04 3700 n 3700 140 n 100000 n 7800 n
Carbazde 86748 200E~02 » 340 0o 016 ¢ 140 o N
_C_glhofuran 1563662 _ Swuli-u) 4 180 n 18n 08 n 5100 n 390 »
Carhon dsulfide 75150 100BE-0t+  286E-03n 21 10 n 140 100000 n 7800 n
Carbon tetrachloride 56235 1.00E-04 ¢ STIE-04, 1.30E-01 ¢ S2SE-02 1 **1 016 o 0120 0024 ¢ 22¢ 49 ¢
Carbosulfan 552851481  1.0OE-02 30 » 1a 140 JNK0 n 70 n
Carbozin 5234684 1L.OOE-01 4 3700 n 30 140 n 100000 o 7800 n|
Chloral 15876 200E-03 1 Ma 73n 27an 2000 n 160
_(_].ﬂmamhcn 13 1S0E-02+4 . 550 n 55n 20 n ’ 15000 n 1200 «
Chloranil 118752 4.03E-01 » 0170 00160 °  0.0078 o 110 16 ¢
Chlordanc $7749 6 0OE-05 1 1J0E+001 . 129E 4100 0052 o 0.0049 ¢ 0.0024 ¢ 220 049 ¢
Chlorimuron—ethyl 909823241  200E-021 ° 730 n Na 210 2000 n 1600
Chlorine dioxide 10049044 S.71B-05/ 21 n 021 n
Chloroacetaldehyde 1072001 6 90E-0) o 250 n 25n 93n 7100 o 540 +.
Chioroacetic acid 79118 2.00B-03 » Man 13n 27a 2000 n 160 1|
2-CHoroacetophenone 532214 8.STE-06 / 031 n 0031 n
4-Clloroaniine 106478 4000 -03 4 150 n 15n S4n 4100 n 310
Chlorobenzene 108%07|  200B-02/  STIE-03a 39 n 2an 21n 20000 n 1600 «
Chlorobenziate $10156 2.00B-02 ¢ 2.70E-01»  2.70E-0in 025 ¢ 0.023 o 0012 0 1o 24 ¢
p -~ CHorobenzoic acid 4113 200E-01 A 7300 n 730 n 210 n 20(K00 n 16000 £
i:mmohcnmlriﬂuorik 98516 200E-02n M0 n Nn 21 2000 n 1600 A
2-Choro~13—butadiene T16m8| 200E-02h  200E-0dn n 73 27n 2000 1600 1
1 - CHorobutane 109693 CME-01 5 2400 n 1500 S40 o 410000 MO .
Chimodifluoramcethane _ _ sl Pddcr ] g o BRI 20 n
Chlorocthane 150 200E-02, 286E+00 ¢ ! T n 10000 21 2000 n 1600
2~-Chloroethyl viny cther 1078 2ME-Mo 150 n 91n Ma 26160 n 2000 ,
Chloroform 67663  1.OOE-02 6.10B-03 s  8.0SL-02 *°1 015 ¢ 0078 ¢ 0520 4700 100 ¢
Chloromethane 873 1.30B-02n  6.30E-035°° 140 0990 0240 200 49 c
4-Choro-22-methylaniine hydrochloride 3169913 4.60B-01» 015 o 0014 ¢ 0.0069 o 620 1.4 ¢
4-Clloro~2-methylaniine 95692 $.80E-01 A 0120 0011 0 0.0054 o 490 11¢
beta~Chloronaphthal ene 91587}  8.00E-024 2900 n 290 a 110 82000 n 6300 n
o-Chloronitrobenzene 8873 2.50E-02 A oo 0420 02So 013 1100 26 ¢
p—Chloronitrobenzene 12171) 1.80B-02 » oed 059 o 0350 0.18 o 160 o 38
2-Chlorophenol 95s78|  S.00E-03/ 180 o 18n 68n 5100 o 390 n
2-CHoropropance 15296 286E-024 o ;- 170 100 n e
Chlorothalond 1894S6]  1SoE-24 1.I0E-02 A 6la 0570 0290 260 o S8 .




EPA Region lll Risk —Based Concentrations: R L. Smith (07 - Jan-94)

10

Basls of RBC: ¢ =carcinogenk effects n=poncacinogenk eflects.
v[ R nt: Indwstrial ;| Resudentid
_RMo RIDI CPSo cprsi_ lo| Tap waker 50 i gl
Contaminanl CAS mg/kg/d mgkg/d kged/mg kgedfng {Cc| upg/l:: mg/kg
o—Chlorowluene 95498 2.00E-02 - 120 n 20000 n 1600 1,
Chlorpropham 101213{ 2 0E-014 7300 n 200000 n 16000 5
Chlorpyrifos 29218821  IME-0) 110 n 3100 n 230
Chiorpyrifos - methyl Tsse8130|  1.00E-02 30 10000 n 780
Chlorsd furon 64902123  S.00B-02/ 1800 n $1000 n 3900 o
Clilorthiophos 60238564 8 00E-04 » 29 n 820 n 63
Chromium I11 and compounds 16065831 1.00E400/  STE-07w 37000 n 1000000 » 78000 o
Chromium VI and compounds 440413 SOOB-034 420E 4014 180 n 5100 n 390 n
Coal tar 8001589 220E+00w
Coke Oven Emissions 8007452 217E+400 ¢
Copper and compounds 7440508 JNE-02n 1400 n 38000 n 2900 .
Crownuldehyde 12379 1.00E-02 w 1.90E 4+ 00 » L9OL ¢ () w 0.038 o 0.0033 o 0.0017 o 1850 0.34 ¢
Cumene 98828] 4.00E-02¢  2.57E-03» 1500 n 944 S 4100 a 3100 r
Cyanides: ’ ‘
Barium cyanide s42021 LOOE-01 8 3700 o 370 » 140 n JOOU0 n 7800 4|
Calcium cyanide $92018] 4.00E-021/ 1500 o 150 n S4n 41000 n 3100 o
Copper cyanide $4492) S 00B-03 / 180 o 180 68 n 5100 n 390 o
Cyanazine 21725462 2.00E-03 » 8.40E-01 » 0.08 o 0.0078 o 0.0038 o 340 0.76 ¢
Cyanogen 460195 4.00E-02 ¢ 1500 n 150 n S4n 41000 n 3100 o
Cyanogen bromide 506683 9 0OE-0214 3300 n 130 n 120 n 92000 n 7000 o)
Cyanogen chloride S067714|  S.00E-02. 1800 n 180 n 68 n $1000 n 3900 n
Free cyanide 57125| 2.00B-021 730 n Nn 27a 20000 1600
Hydrogen cyanide 74908  2.00B-02. 730 n g x) 21a 20000 n 1600 «
Potassium cyanide 151508)  SO0E-02 1800 n 180 68 n 51000 n 3900 o’
Potassium sdver cyanide - $06616{  2.00E-011¢ 7300 n 7100 2700 200000 n 16000
Siver cyanide 06619] 1 00E-0114 3700 a 10 140 n 100000 n 7800 »
Sodium cyanide MIW9|  4O0E-024 1500 n 150 $4n 41000 n 3100
Zinc cyanide T smE-024 1800 n 180 68 n 51000 n 3900
Cydohexanone 108341  S.O0E+ 00 30000 a 18000 n 6800 n 1000000 n 390000
Cydohexlamine 108918]  2OE-01/ 7300 n 730 n 270 a 200000 o 1600
Cyhalothrin/Karate 68085858|  S.00E-03/ 180 n 18a 68 n $100 o 390 n
Cypermethrin $2315078]  1.00E-02 370 n 3a Un 10000 n 780 n
Cyromazine 66215278|  1.50B-0) 270 n 21n 10 o 7100 a $90
Dacthal 1861321  S.00B-011 18000 n 1800 n 680 n 510000 n 39000
Dalapon 75990  3.00B-021 1100 n 1100 41n 31000 n 2300
Danitol 39515418]  S.00B-04 w 18 n 180 068 n 510 » 39
DDD 1548 2.40B-01 ¢ 028 o 0026 0013 0 120 27¢
DDE ns» 3.40E-01/ 02e 00180 0.0093 o 840 19 ¢
DDT 50293  S.00E-04. 3.40BE-011  3.40E-01/ 020 0018 0 0.0093 o 84 o 19 ¢
Decabromodiphenyl ether 1163195  1.00E-02+ it 6ln 3a Un 10000 o 780 o
Deneton 8065483{ © 4.00B-05 ¢ 1.5 n 018 n 0034 o 41 n 31,
Diullate 2303164 “I0E-02 A 0170 010 0.052 o . 10 ¢




EPA Regi Jisk-Based Concentrations: RL. Smith (07 - Jan~94)
Sourves i=IRIS h=HEAST a=HEAST ab. x=W/D bom IKIS y= WD boa HEAST e=EPA -ECAO o=yher EFA docs. Bxsis of RBC: ¢ =carcinogenk effects _n=noncarci
R N : ' Tt v B Ambient | i+ .
RMo_ | RMi CPSo CPSi __|o| Tap water air Fish

Conminant CAS mg/kg/d mg/kg/d kged/mg kgedfmg Jc|  pp/-: pg/m3 mg/kg

Diazinon 3D4US|  9.00B-04n Na 13a 124

1.4-Dbromobenzene 106376 1.00B-02 ¢ o 61n 37n Wn 10000 n 780 n
Diromochloromethane 1244811  2.00E-02 8.40E-02 4 oed 013 0075 o 0038 0 Mo 16 ¢
1,2-Dbromo -3 -chloropropane 96128 STIE-05/  140B+00h  6.90E-07 n°*" 0048 o 021n 0.0023 o 20 0.46
1.2-Dbromocthane 106934 SHE-0Sh 8.50E 401+ 7.70B-01 s **1 0.0007$ o 0.0081 o  0.000037 o 00} o 0.0078 ¢
Dibutyl phthalate 84742 1.OUE - 01 4 3700 n 370 n 140 n 100000 n 7800
Dicamba 1918009]  3.00E-02+ 1100 n 110 4n 31000 n 2300 o
1.2—-Dichiorobenzene 95501 900E-02¢+  STE-02n 370 n 210 120 n 92000 n 7000
1.3-Dichlorobenzene SAIT3I]  BOUE-D2 0 > 540 n 3204 120 n 91000 7000 »
1.4-Dichlorobenzene 106467 229E-011  240B-02 » ood 044 0 0260 0130 120 0 27 ¢
1.3~ Dichlorobenzidine 91941 4.50E-01/ 015 ¢ 0014 0 0.007 o 64c 14 ¢
1,.4—Dichloro—2—butene 764410 9.30E + 00 » "° 0.0011 ¢ 0.00067 o i
Dichorodifuoromethane 58] 200B-01¢  STIE-02n 390 n 210 » 270 a 200000 n 16000 .,
1.1 =Dichloroethane 15343 100E-01n  1.43E-D1n 810 n 520 n 140 n 100000 o 7800 4|
1.2-Dichlorocthane (11)C) 107062 286E-0Ye  9.10B-021  9.10E-024°*1 W20 0.069 o 0.035 o No 7
1.1-Dichloroethylene 7534|  9.0E-03 6.00E-01/  17SE-01/ **9 0.044 o 00360 00053 o 480 1.1¢
1.2-Diclloroethylene (cis) 15692] 1.00B-02h 6t n 7n 4n 1000 » 780
1,2-Dichloroethylene (trans) 156605 2.00B-02/ 120 n B a 21n 20000 » 1600 1
1,2-Dichloroethylene (mixture) 54090]  9.00E-03 » s $Sn 33 12n 9200 n 700 r
2,4-Dichlorophenct 120832  3.00B-03/ 110 n a 41n 3100 » 230,
2,4-Dichlorophenoxyacetic Acid {2.4-D) 94157 1.00B-02 61 n 31n 140 10000 n 780 1
4-(2,4-Dichlorophenoxy)butyric Acid 94826] 8.00E-03/ 290 n 29a a 8200 n 630 n
1.2-Dxchloropropane 78875 1.14E-03/  6.80B-02 n e 016 ¢ 0092 ¢ 0.046 o 20 9.4 ¢
2,3-Dichloropropano} 616219 JO0E-0) ¢ 110 n 1n “1n 3100 o 230 |
1.3-Dichloropropene 542756| 3O00E-04¢  STNE-03s  1.BOE-01A  1.30B-01h°* 00770 0.048 o 0.018 o 16 o 38 ¢
Dichlorvos 62131 5.00¢-04 1 290E-01/ 0230 0022 0 0.011 0 990 22 ¢
Dicotol 115322 440E-0) w 0150 0014 o 00072 o 650 1.8 ¢
Dicyclopentadiene 177%|  JO00E-02n  STIE-0SA 042 n " 02 a ita 31000 2300
Dieldrin 60571 S.00E-0S$ / L.6UE +01 4 161E+01 ¢ 0.0042 o 0.0(09 o 0.0002 o 0180 0.04 ¢
Dicsel enmissons LAM-03 ¢ S2n $2n

Diethyl phthalate 84662|  B.0UE-01/ 29000 n 2900 n 1100 o 82000 6300
Dicthylene glycol, monobutyl ether 112348 STIE-03n 210 2n

Dicthylene glycol, monoethyl ether 111900 2.00L +00 » 73000 n 7300 n 2700 n 100000 o §6(XN0 4
Diethylforamide 617845  1.10BE-02 » 400 n 40an 15n 11000 » 860
Di(2~ethylhexyl )adipate 103231 6.00E-01/ 120B-03 / 56 o 520 260 2400 o 530 ¢
Diethyistibestol 56531 4.70E+03 A 000014 e 130BE-060 6.J0E-070 000061 0 0.00014 (|
Difenzoquat (Avenge) 43222486]  8.00E-02 2900 a 290 n 110 n 82000 » 6300 n
Diftubenzuron 35367185  2.00B-02 ¢ 70 n Na 27a 20000 n 1600
Diisopropyl methyiphosphonate (DIMP) 1445156]  8.00B-02/ 2900 n 290 n 110 n 82000 n 6300 n
Dimethipin $5290647] 2.00E-02/ T30 n " Ta 27n 20000 n 1600
Dimethoate 60s1s|  2.00B-04/ 73n 013 021 n 200 n 16,
1.3’ Dimethoxybenzidine 119904 1.40E-02 A 480 0450 0230 200 o 46 ¢




EPA Region lil Risk —Based Concentrations: R L. Smith (07 - Jan—94)

Ethion

Sources: {ulRIS b=HEAST asHEAST ab. x=W/D Som IRIS y= WD Som HEAST e=EFA -ECAQO o= her EPA docs. Bumis of RBC: ¢ =carcinogenk effects n=nponcarcinogenk ellects.
Tt v Ambient T Industrial | Residentid
__RIDo __RMI CPSo CPSi O] Tap watker air Fish sol sol __
Contaminant CAS mp/kg/d mg/kg/d kg ed/img kgedimg |C| - pg/l pg/m3 og/kg mghg | mghkg
Dimethyl phthalate 11113 1.00E+01 n . 370000 n 37000 n_ 14000 n  10000V0 o 780000 .
Dimethyl terephthalate 120616]  100OB-01/ 3700 » IMa 140 n 100000 n 7800
Dimethylamine 124403 STNE-06 w 021 n 0021 n
2,4—-Dimethylani ine hydrochloride 21436964 S.B0E-01 A 0120 0011 o 0.0054 o 490 11
2.4-Dimethylandine 95681 7.50E-01n 0090 000830 0002, 38 085 ¢
N-N-Dimethylaniline 121697|  2.00B-03 / Na 73n 27n 2000 n 160 n
3,3'-Dimethylbenzidine 119937 920E 400 » 000 o 0000680  0.00@4o 03 o 0.069 ¢
N.N-Dimethylformamide 68122 100B-01n  B.STE-031 3700 n Ma 140 n 100000 » 7800 |
1.1 - Dinethyhydrazine 51141 260B+00n  3.SOE+00n 0.026 o 0.0018 o 0.0012 o 110 0.25 d
1,2—Dimethylhydrazine s40738 370BE40lw 3 70E+01w 0.0018 o 0.000i7c  0.00008S o 0071 0 0.017 ¢
2.4-Dinethyiphend 105679  2.00E-02 730 n M 274 20000 o 1600 o
2.6 - Dincthyphend $76261 6.00B-04 1 2n 22n 081 n 610 n 47 of
3,4-Dimethylphend 95658 1.00B-03/ 3n 37a 14n 1000 n 8
1.2-Dmitrobenzene 528290 4.00E-04 » 15n 150 0.54 o 410 n M.
1,3-Dmitrobenzene _99650|  100B-04 31n 037n 0ldn 100 n 18
1.4-Dmitrobenzene 100254 4.00E-04 a 15n 15 054 n 410 n 3 A
4.6-Dmitro—o~-cydohexyl phend 1189s]  200E-03/ Mn 13n 27n 2000 n 160
2,4-Dmitrophend $1285{ 2.00E-03. 2 73n 210 2000 n 160
Dinitrotoluene mixture 6.80E-01 / 0.099 o 0.0092 ¢ 0.0046 o 420 094 ¢
2.4~ Dinitrotauenc 121142 2.00E-03 Nn 73n 270 2000 n 160 |
2,6 - Dinitrotduene 606202  1.00E-03» n 370 140 1000 n 18 n
Dincseb 88857] 1.00E-03/ 37a 37n 14n 1000 n 8 o
di—n—Ocyl phthalate 117840]  2.00B-02 A 730 n Ma 27n 20000 n 1600
1.4-Dioxane 129911 1.10E-02 ¢ 6.10 0510 029 o 260 o 8«
Diphenamid 957517  3.0B-024 1100 n 110 n ) 31000 n 2300 o
Diphenylamine 12294)  2.50B-021 910 n 9t n M 26000 n 2000 »
1.2-Diphenylhydrazine 122667 8.00E-01 / 7.70E-01 ¢ 0.084 o 0.0088 o 0.00% o 36 ¢ 08 d
Diquat 85007  2.20E-03/ 80 n 8n In 2200 170 o
Direct Mack 38 193171 8.60E+00 A 0o 0000730  0.XXDB7 0 0330 0074 ¢
Ditect ue 6 2602462 8.10E 400 A 000830 00007c¢  0.0009 0 0350 0079 ¢
Direct brown 95 16071866 9.30E+00 » 00020 0000670  0.00M4 o 0310 0.069 ¢
Disufoton 298044| 4 00E-0S 1 150 015 0054 n Ua 31
1.4 Dithiune __S0s9)|  1OOE-02 310 n 3a W 10000 n 780
Diuron 33041 2.00E-03 Na AR 27n 2000 n 160
Dodine 24)9103] 4 OOB-03 150 n 15n Sdn 4100 n 310
Endosulfan 115297 6.00E-03 1 2205 2n 81n 6100 n 410 o
Endothsll 145733  2.00B-02/ 0N Na 21n 20000 a 1600
Endrin 72208| 3O00E-04 1 1n 11n 041 n 30~ 0
Epichlorohydrin 106098 200E-03A  286BE-04/ 990E-03¢  420E-0)/ 680 in 0320 290 o 63 d
1,2—-Epoxybutane 106587 STIB-03 210 » 20
Ethephon (7 —chlorocthyl phosphonic acid) 16612870 SOOE-03 ¢ 180 n ) 68n 5100 n 390
£63122 SO0E-041 18n 18n 068 n " 39




13

EPA Regi sk —Based Concentrations: A L. Smith (07 - Jan-94)
Sources: 1=IRIS h=HEAST a=HEAST ak. x=W/D bom IRIS y= WD bom HEAST ¢=EFA -ECAO o=Qther EPA docs. Basis of RBC: ¢ =carcinogenk effects n=noncarcinogenk eflects.
v Ambient | Industrial | Resdentid
__RMo | RMI CPso CPSi___ |of Tap water air Fish sol sol

Contaminant CAS mg/kg/d mg/kg/d kg*d/mg kged/mg |c]  ppl ug/m3 mg/kg mg/kg mg/kg
2-Ethoxyethanol acetate 1S9 3.00E-01n 11000 n 1100 o 410 n 310000 n 23000
2 - Ethoxyethanol 110R0S 400E-01n - STIE-024 15000 o 210 S0 n 410000 n 31000 o
Ethyl acryfate 140845 4.80E-02 A 14c 0.130 0.066 o 60 o e
EPTC (S-Ethyl dipropylthiocarbamate) 759944  2.50E-021/ 910 n- 9 a Man 26000 n 2000
Ethyt ether ’ 60297]  2.00E-01/ 1200 a 730 n 210 n 200000 n 16000
Ethyl methacrjate 9762 9 O00E-02n 3300 » 10a 120 » 92000 n 7000 -
Ethyl acetate 141786]  9.00E-011/ 33000 n 3300 n 1200 n 920000 n 70000
Ethylbenzene 100414 1.00E-01)  2.86E-011 1300 n 1000 n 140 n 100000 n 7800 f
Ethylene cyanohydrin 109784 J.00E-01 A 11000 n 1100 n 410 n 310000 n 23000 »
Ethylene diamine 107153]  2.00E-02» 730 n Tn 7n 20000 n 1600
Ethylene glycol 17121 2.00E+00/ 73000 » 7300 n 2700 » 1000000 n 160000 rf
Ethylene glycol. moncbutyl ether 111762 STIE-03»a 210 o 21 n

Ethylene oxide 15218 1E+00A  ISOE-01n 0.066 o 0018 ¢ 0.0031 ¢ 28 ¢ 0.63 ¢
Ethylene thiourea (ET'U) 964571  BOOE-0S 6.00E-01 » 01l ¢ 001 c 0.0053 ¢ 480 1L1c
Ethyl p-nivopheyl phenylphosphorothioate 2104645 1.00B-05 037 n 0.031 n 0.014.0 10 n 0.78 o
Ethylnitrosourea 159739 140E+02 w 00048 0  0.00004S0  0.000023 ¢ 002 0 0.0046 ¢
Etylphthalyl ethyl glycolate 84720  JMOE+00 110300 n 11000 n 4100 0 1000000 o 230000 n
Express 10120]  8.00E-03: 290 n 290 11a 8200 n 630 «
Fenamiphos 2214926 2.N0E-04 91n 091 n 034n 260 n 20 o
Ruometuron - 260412]  10E-02, 470 n n 18n 13000 n 1000
Huordde 1182414]  600E-024 2200 n 220 n 81n 61000 n 4700 o
Puoridone $97%604| B.0UE-021¢ 2900 n 290 n 110 82000 n 6300
Hurprimida $6429913] 2 00E-02. 730 n ur 7n 20000 n 1600 |
Huolanil 66312965]  6.00E-02, 2200 n 220 0 81 n 61000 n 4700 n
Muvalinate 6949945  LUOE-02 370 n 3n 4n 10000 n 780
Fdper 133073 1LOE-01 3.S0E-03 ¢ 9o 18¢ 090 820 o 180 ¢
Fomesalen 12178020 1.90E-011 038 o 0.033 o 0017 0 15¢ 34 ¢
FFonofos C94419]  2.E-03: Ba 13n 27n 2000 o 160
Formaldehyde soxn|  2.ME-0114 4.5SE-02 4 7300 a ole 270.n 200000 n 16000 A
Fonnic Acid 6416]  20E 005 73000 7300 n 2700 n 10(MK0 160100 1
Fosety —al 39148248]  JME+W0/ HONO n 100 A A0 Q000 n  2HNNI0 A
Furan noms|  LOUE-03 7 ) 17n 140 1000 n 8
Furazdidone YK 3.80E +00 » 0.018 o 000160 0.0MBY o 0.75 o 017 ¢
Furfural 98011 3.00E-03+  J43B-024 110 S2n R 3100 » 230 o
Furium 531828 S.00E+01 n 000130  000013¢  0.00006) o 0.057 o 0.013 ¢
Furnmecyclox 60568050 3.00E-02 / 220 0210 0110 95 o 2 ¢
Glufosinate-ammonium 7710822  4.00E-04 15 1.5n 054 n 410 n 3 A
Glycidaldehyde 765344] 400E-041/  286E-04 5 15n 1n 054 n 410 31
Gyphosate 1071836  1.00E-014 3700 n 370 n 140 n 100000 n 7800 ]
Haloxyfop—methyl 69806402]  S.00B-0S/ 18n 018 n 0.068 n Sln 39 A
Harmony M7y 130E-021 410 n 41n LL 13000 n 1000 «
HCH (alpha) 319846 6.30E400¢  6.30B+00/ 0011 o 0.0099 o 0.0008 o 045 o 0.1 ¢
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Sources: 12IRIS b= HEAST a=HEAST ad. 3= W/D kom IRIS y= WA) fom HEAST ¢=EPA-ECAO o=Oiher EFA docs. Basts of RBC: ¢ =carcinogenk eflects _n=noncarcipogenk ellects.
: vl - Ambient - | Industrial | Residentia
__RiDo RMDi CPSo CPSi o| Tap wakr mir Fish . sol sol
Contaminant CAS mg/kg/d mg/kg/d kg*ding kgedimg |c|  pug/L pg/md | mpkg mgAg | mghkg
HCH (beta) 319857 180B400/  1.80E+00 0.037 ¢ 0.0035 o 0.0018 o 160 038 ¢
1ICH (gamma) Lindanc $8899 JOOE-04 4 1.30E +00 A 00S2 ¢ 00048 o 0.0024 ¢ 22¢ 049 c
HCH ~technical 608731 1.80E+00/  L.79LE+00 ¢ 0.037 0 0.0035 o 0.0018 o 16 0 035 ¢
Heptachlor 76448 SO0E-04 4S0E4001  4.5SE+00/°°1. 00020 0.0014 o 0.0007 o 064 0 0.14 ¢
Heptachlor epoxide 1024573 1.30E-0% 9.10E+001  9.10E +00 1 **1 0.0012 o 0.00069 o 0.00MS$ o 031 ¢ 007 ¢
tlexabromobenzene 81821 200B-034 o9 120 " 13a ‘210 2000 o 160 o
Hexachlorobenzene 118741  8.00BE-04/ 160E+400¢  1.61E+00/°*] 00086 o 0.00%9 o 0.002 o 180 04 d
Hexachlorotmtadiene 87683  200E-04n 780B-021  7.70B-021 **1 014 ¢ 0081 o 004 0 Mo 8.2 ¢
Hexacliorocydopentadienc N 700BE-03/  2.00B-05 o | 045 n 0073 n 9.5 n 7200 n $50 n
Hexach orodibenzo ~p—dioxin mixture 19408743 620E+40) 1  4.55E+403 0.000011 0 1.40E-060 SI0E-0To0  0.00046 o 0.0001 ¢
HiexacHoroethane 671721 1L.OVE-03 1.40B-02 4 1.40E-02 ¢ *°*1 0150 045 o 023 o 200 o 46 ¢
HexacH orophene 70304|  3.00E-04 i1 11a 04l n 310 23 n
Hexahydro—1,3,5~trinitro—1,3,5 — triazine 121824 3.00E-03 / 1.10B-0} / 0610 00570 0.029 o 26 e 5.8 ¢
n—Hexane 11043] 6.00BE-02n  STIE-02¢ 350 n 210 » 81 n 61000 n 4700
Hexazinone s1235042|  3.30B-024 1200 n 120 45 n 34000 2600,
Hydrazine, hydrazine sufate 302012 3.00E+00 / LTE+01/ 00220 - 000070 0.0011 o 095 o 021 ¢
Hydrogen chloride 764010 2.00E-03 ¢ an 73n :
Hydrogen sul fide 7783064 300E-0)/ 2.5TE-041 110 n 094 n 410 3100 » 210,
Hydroquinone 123319]  4.00E-02» 1500 n 1500 S4n 41000 o 3100
Imaznald 3SSS4440 1.30E-02 ¢ 470 n 41n 180 1UXD0 A 1000
Imazaquin 81338317 2.50E-01/ 9100 n 910 n M0 n 260000 n 20000
Iprodione 36734197  4.00E-021 1500 n 150 n S4n 41000 3100
Isobutanol 78831  3.00BE-01¢ o 1800 n 1100 n 40 n 310000 n 23000
Isophorone 18591 2.00E-011 9.S0B-04 / Noe 66 e 330 3000 o 670 ¢
Isopropalin 33820530|  1.50B-02 550 n 55 n 200 15000 n 1200 n
Isopropyl methyl phosphonic acid 1832548] 1 0OB-011¢ 3700 n 370 n 140 n 100000 o 2800
Isoxaben 82558507  S.00E-0214 1800 n 180 n 68 n S1000 n 3900
Kepone 141500 1.80E+01 o 000370 000350  0.00018 o 0.16 o 0.035 d
lacwofen 77501634 2.0E-03 4 ) Ma 73n 27a 2000 n 160
I ead (tetracthyl) 82| 1.00E-074 0¥ n  0KDBTa 000014 n 0.1 00078 o
Linuron 330852  2.00E-031 Na 73 21a 2000 o 160
Lithium 743932 2.00E-02. 7300 Ta 21n 20000 n 1600
Londax 83056996 2.00BE-011/ 7300 730 n 210 n 200000 » 16000 n
Malathion - 121755 200B-021/ BOn Dn 27 n 20000 n 1600
Maleic anhydride 108316 1.00E-011 3700 n 370 n 140 n 100000 n 7800
Maleic hydrazide 123331 S.00E-01/ 18000 1800 n 680 n $10000 » 39000
Malononitrie 109773|  2.00E-05» 0Mn 0073 n 0.027 n 20n 16 n
Mancozeb 8018017} 3.00B-02» 1100 n 110 An 31000 n 2300 n
Mancb 1242m82|  S.00B-03 ¢ 180 n 68 n $100 » 390
Manganese and compounds 7439965 $.00E-03/ 1.43e-05 4: 180 . 68n 5100 » 390
Mephasfdan 950107 9.00E-0Sh 13n 033 n 012 n 92 n 7.
Mepiqua e 24307264| _ IME-024 1100 110 Ua 230,




EPA Re I Risk - Based Concentrations: R L. Smith (07 -Jan-94)
Sources: {=IRIS huHEAST a=HEAST ab. x= W/D Gom IRIS y= W/D fom HEAST c=EPA ~ECAO o=Qiber EPA docs. Basis of RBC: ¢ =carcinogenk eflocts n=noncarc enk eflects.
- __RMo RMJ CPSo CPSi____|o|Tapwater | ¥ ait sod i ] .
Conlaminant CAS mg/kg/d mg/kg/d kged/mg kgedimg el upg- |° pg/m3: | mgkg: . mg/kg mg/kg
Mercury (norganic) 3976 300B-C4n  8.STE-0Sa 1n 031n 041 n 30n 23 o
Mercury (methyl) : 22967926  3.00E-04 ¢ n Lin 0.41 n 310~ 23 o
Merphos ‘ 150905  3.00B-05 ' Il 011n 0.041 » Na 23 o
Merphos oxide 78488]  300E-05/ 11a X 0.041 n I 234
Metalaxy S1837191| 6 00E-02 i 2200 2200 8ln  61000n 4700
Methacryl onitrie 126987] 100B-04/  200E-04 37n 0.7 n 014 a 100 n 7.8 A
Methamidophos 10265926  S.00E-0S / : 180 0.18n 0.068 Sl 39 o
Methanol ) 67561  S.00E-01 18000 o 1800 n 680 » $10000 n 39000
Methidathion 950378]  1.00B-03 ¢ 37 37a 140 1000 o 78 A
Methomyl 16771S|  2.50E-02 4 910 n 91a Ma 26000 n 2000
Methaxychlor 2435 SO00E-03/ 180 n 18n 6.8 n $100 » 390 o
2-Mecthoxyethanol acetate 110496 |  2.00E-0) » Ba 13n 21n 2000 0 - 160 A
2-Methoxyethanol 109864]  1.00B-03n STIE-03, 3a 2tn 14n 1000 n 78 n
2-Methoxy~S5~nitroaniine 99592 4.60E-02 150 0o 0.069 o . 620 14«
Methyt acetaie 79209 LOOE +00 » 370 3700 n 1400 1000000 n 78000
Methyl acryfate 963131  3.00B-02 : 1100 n 10n 4a 31000 - 2300 4
2-Methylaniine hydrochi oride 636215 1.80E-01 » 0370 0035 o 0018 o 16 o 35 o
2-Methylanidine 95534 ) 2.40E-01 » 028 o 0.026 o 0013 o 120 © 214
Methyl chiorocarbonate . 79229 1.00E+00 w 37000 » 3700 o 1400 » 1000000 o 78000 o
4-(2-Methy =4—chlorophenoxy) butyric acid 9481S|  1.00B-02/ 370 » 37a Ha 10000 A 780
2-Mecthy —4-chlorophenoxyacetic acid 94746 S.00E-04 / 18 n 180 0.68 n 510 n 39 1
2-(2-Methy =14—chlorophenoxy)propionic acid 9362]  1.00BE-03¢ Ma 37a 14n 1000 n 7
Methy cyclohexane 108872 8.57TE-01 31000 n 3100 n .
Methyene bromide 99|  1.0B-02 5 61 n 3a 4o 1000 o 180
Methylene chloride 15092 600B-02/ . B.SIE-01n 7.50E-03 ¢ 1.64E-03 4 *°1 40 380 0420 380 0 8S o
4.4 ~Mcthylene bis(2-chloroaniine) 100144  7.00E-04 & 1.30E~01»  130E-014 0520 0048 o 00240 2o 49 ¢
4.4'-Methylencbishenzencamine 101179 2.50E-01 » 027, 0028 o a0ty o e 26
4.4'-Mcthylene bis(N.N'~dimethyf )anline 101611 4.60E-02 4 18¢ 0140 0.069 o 620 M
4.4'-Methylenediphenyl isocyanate 101688 STIE-06 A o0 0m3S n 0021 n
Meihyl ethyl ketone 78933 SAOE-01/  2868-01, 22000 » 1000 n 810 o 610N o 00 ,
Methyl hydrazine 60344 1.10E+00 » . 0.061 o 0.0057 o 0.0029 o 260 0.58 ¢
Methyl isobuty! kctone 108101 SOOE-02n  229E-02n 1800 84n 68 n S10U0 o 3900 ~
Meihyl methacrylate 80626  8.00B-02 A : 2900 A 290 n 110 82000 n 6300 1
2-Methyl ~5—nitroaniline 99558 : 3.30BE-@ » 20 0190 0.096 o 870 19 ¢
Mcthyl parathion 298000|  2.50B-04 / 91 a 091 034 n 260 » 20
2-Meihyiphenol (o—cresol) 95487  S.00E-02 ¢ 1800 o 180 n 68 n S1000 n 3900 »
3-Methylphenol (m-—cresdl) 10394|  SO0E-024 1800 » 180 » 68 n $1000 o 3900
4-Methylphenol {p—cresol) 106U4s]  SONE-03 A 180 0 18n 68 n $100 » 390 n
Methyl styrene (mixture) 25013154]  6.00E-03n  1.14E-02 A 60 n © 2a 81an 6100 n 470
Methyl styrene (alpha) 9889| 7.00E-02a oeq 430 n "260 n 9Sn 72000 n $500
Methyl tertbutyl ether (MTBE) 1634044 SOOE-0)e  B.STIE-O14 “f  1s0a 3100 n 6.8:n 5100 » 90,
Metdador (Dual) 51218452 1.50B-01 ¢ ‘" $500 A 550 n 200 150000 n 12000




EPA Region Il Risk—Based Concentrations: RL. Smith (07 - Jan-84)

Bssis of RBC: ¢ =carcinogenk eflects _n=noncarcinogenkt effects.
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Sources: §=IRIS h=HEAST a=HEAST ab. x=W/D om IRIS y= WD bom I EAST ¢=EPA -ECAQ o=0ther EPA docs.
v Ambient ~ | Industrial | Residentid
RMo R CPSo CcPsi  |o| Tap water air Fish sol sol -

Contaminant CAS mg/kg/d mg/kg/d kg *d/mg kgedimg |Ci ' pp/l pg/m3 mg/kg mg/kg mg/kg
Metrbuzin 21807649|  2.50E-02 910 n T 9a 34 26000 n 2000 o
Mirex 238888 200E-04 1.80E+00 A 007  OONSe  OMI8o 16 035 ¢
Mdlinate 212671)  200E-034 a 130 21 200 n 160 o
Mdybdenum 743987  SOOE-03 ¢ 180 n 180 68n $100 a 390
Monochloramine 1059903  1.00E-01/ 3700 A 300 140n 100000 n 7800 n
Naled 300%S|  200B-03/ Na 13 270 2000 n 160 n
Napropamide 15299997  1.00E-011/ 3700 n 370 140 n 100000 n 7800 n
Nickd refinery dust 8.40E-01/ 0.007S o o
Nickd (salutie salts) 744020  200E-02 ¢ 730 n Ba 270 20000 n 1600
Nickd subsulfide 12035722 1LTI0E+00 ¢ 0.0037 ¢
Nitrapyrin 1929824  1.50B-03 w 55 n - 55n 2a 1500 o 120
Nitrate 14797558|  1.60B+00 ¢ 58000 n 5800 n 2200 n 1000000 o 130000
Nitric Oxide 1012439|  1.00E-01/ 3700 n 370 n 140 100000 n 7800
Nitrite - 14197650 1 00E-011 3700 n 370 140 o 100000 o 7800 «
2—-Nitroaniine __8814]  GME-0Sw  STIE-0Sh 220 02 n 0.081 n 61 n 470
3-Nitroaniine 99| MWE-0o 10 n 1a 4ln 3100 a 230 »
4-Nigoandine wons|  AME-m o 110 a a Ala MO0 o 210,
Nitrohenzene 98953|  SWE-04/  STIE-G4n 34a 21n 0.68 n $10 n 3.
Nitrofurantoin 6120]  7.00B-02 5 2600 n 260 n 95 n 72000 n 5500
Nitrofurazone 59870 1.S0E+00n  9.40E+00 n 00450  0.00067 0 00n! o 190 043 4
Nitrogen dioxide 10102440 LOOE +00 ¢ 37000 n 3700 » 1400 n  1O0CD 78000 «
Nitroguaniine $56887 1.00BE-01 3700 n 30n 140 n 100000 o 7800 1
4—Nitrophend 10027| 620B-020 2300 n 230 840 63000 n 4800 «
2-Nitropropane 79469 SIIE-03 / 9.40E+00 2 2100 0000870 :
N-—Nitrosodi—~n—butylamine 924163 S40BE+4001  S.GOE+00/ 0012 0 0001t e  0.00058 o 053¢ 0.12 ¢
N - Nitrasodic thanol amine 1116547 280B+00 4 0024 o 0002 o 00011 o 1o 021 ¢
N - Nitrosodicthylamine §514S 1.50E+02 ¢ 1LSIE+024 0000450 0000041 0 0.000021 o 0.019 o 0.0043 ¢
N-Nitrosodimethylamine 6219 SI0E401/  4.90E401/ 00013c  000013¢  0.000062 0 0.056 o 0.013
N-Nitrosodiphenyl amine 86306 490E-03 ¢ Ho 130 064 o 580 o 130 ¢
N-Nitroso di—n—propylamine 621647 7.00E+00 / 0.0096 o 000890 000048 o 041 o 0.091
N-Nitroso-N-methylethylamine 10595956 220B+401¢ 000 ¢ 000RBo 0000140 0130 0.029 ¢
N-Nitrosopynolidine 930552 210B400 ¢  2.13E+001/ 0032 0 0.0029 o 0.0015 o 140 03 ¢
m - Nitrotoluene 99081  1L.OOE-02 61 n M Mn 10000 n 180
o— Nitrotoluene 88722 1.00B-02 » o 61l n 3n n 10000 780 «
p—Nitrotoluene 999%0|  1.00E-02 » o9 61 n 37n 140 10000 n 760 «
Norflurazon | 40E-02¢ 1500 n 150 n S4n 41000 n 3100 «
NuStar 855m199| 7.00B-04 26 n 26n 095 n 720 n 55 n
Octabromodiphenyl ether 3253520 3.00B-03: 130 n 1 41a 3100 n 230
Octehydro— 1357 ~tetranitro— 1357 —tetrazocine 2691410 SO00B-02/ 1800 n 180 n 68 n 51000 n 3900
Octamethyl pyrophosphoramide 152169] 2.00E-03 A Na 13n 27a 2000 n 160 A
Oryzalin 19044883  SOOE-021/ 1800 n 180 n 68 n $1000 o 3900 n
Ozadiaz 19666309  SOOE-0) 180 n 180 68 n ‘n 390,
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EPA Rey Risk - Based Concenlrations: R.L. Smith (07 -Jdan-94)
Svurves (+IRIS A= HEAS T 2=HEASL ab x= W/D bom IRIS = WD bom HEAST e« EPA - ECAO o=Qiher EPA dixs. . Bols of RBC: ¢ =carcinogenk eflects nanoncacinogenic effects.
T "‘ T v Ambient Industrial [Residentia
C ke 1 RMI CPSo Crsi o Tap water air ]__ Fish sold sol
Countaminant CAS mg/kgd | mgkg/d kg *d/mpg kgedimg  |C|  pgn. ug/m3 mg/kg mg/kg mg/kg
Oxamyl 23135220  2.50E-02+ 910 n 9 n M 26000 n 2000 ,
OxyBuorfen ] 42874033 3 00E-034 _ 110 a 4la 3100 » 230 A
Padobutrazl 167186201  130E-02, 420 » A1n 180 13000 n 1000 .
Paraquat 1910425 4.S0E- 03 160 n 160 61n 4600 » 350
Parathion 56382 6.00E-03» ‘ 2204 2a 8.1 6100 n a0,
Pebudate _mz]  sooe-02n ' 1800 » 180 n 68 n S1000 n 3900 ‘
Pendimethalin 40487421 4.00B-02 ¢ 1500 n 150 n L 41000 » 3100 .
Pentabromo—6-chloro cyclohexane : 87843 230E-02 » 290 0270 0140 120 0 28 ¢
Pentabromodiphenyl ether 325348191 200~y _ a 13a 21a 2000 n 160 -/
Pentachlorobenzene 608935]  8.00B-04/ e 49a 29a Lin 820 o 63
Pentachloronitrobenzenc 82688 I0E-~03 4 2.60E-01a **1 0.041 o 0024 o 0M2 o 1o 18
Pentachlorophenol __B88sS|  3m0E-02 1.20B-01 ¢ 0.5 o 0.052 o 0.026 ¢ He $3¢
Penmethrin 52645531  S.0E-02 ¢ 1800 n 180 n 68 n $1000 A 3900 A
Phenmedipham 136846 34 2.50E-011 9100 n 910 n 340 n 260000 n 20000 ,
Phend . 108952]  6MGE-O1) 22000 o 2200 n 810 a 610000 n 47000 4,
m~Phenylencdiamine 108452|  6.00E-03 220 20 81n 6100 n 470
o--Phenylenediamine 95545 6 0O0E-03 220 n " 22an 8.1n 6100 n 410,
p-Phenylenediamine 106813 1.90B-01 6900 n 690 n 260 n 150000 n 15000 /
Phenylmercuric acetate ) 62384 8.00E-05/ 29a 029 n 0.11 n 82n 63 n
2-Phenylphend 90437 1.94E-03 » Se 320 160 1500 o 330 ¢
Phorate 29822  2.00Li-04 n e 13n 0.73n 027a 200 » 16
Phosmet B2116|  2.00B-024 T30 » Bn 27n 20000 1600
Phosphine 7803512  J00B-04/  B.SIE-06 A 11a 0031 n 041 n 310 n 23
Phosphorus (white) 17231401 2.00E-05 4 - 0N 0073 n 0.021 n 20 n 1.6,
p—Phthalic acid 100210  1.00E +00 A 37000 A 3700 n 1400 n 1000000 n 78(X0 n
Phihalic anhydride 854491  200E+00/ 3 43IE-O1n 73000 A 1300 o 2700 1000000 o 160000 ,
Pidogam _Jseeal TmE-02 2600 n 260 n 95 n T2000 A 5500 r
Pirimiphos—methyl 920917 1ooE-021 ) 304 3a 14n 10000 780
Polybrominated biphenyls 1LOGE - 06 A 8.90E+00 a 000% o 0.0007 ¢ 0.00mS$ o 0320 0072
Podycnlorinaed bipheays (I’(2is) LA 1.7E +00 ¢ 0810 0tMBlo  0.MMI o 037, 0043 ¢
Arodor 1016 12614112 TO0E-0S ¢ 26n 026 n 0095 a Na LA
Polychlorinated terphenyis (PCTs) 4S0E+00 o oms o 00014 o 0.0007 o 0640 014 ¢
Polynudear aroinatic hydrocarbons o
Accnaphthenc 83329)  6.002-02 ’ 2200 a 200 81 n 61000 n 4700 .
Anthracene 120127 J.00B-01 ¢+ 11000 1100 o 410 n 310000 n 23000 A
Benzo[alpyrene 50328 730B400/ _ 6.10E+00 0.0092 o 00010 000043 o 039, 0.088 ¢
Benzo[b)Auoranthene 205992 7130E-01e  6.10E-010 0092 o 0010 0.0043 o 390 0.88 ¢
Benzo|k 8 uoranthene 207089 130E-02s  6.10E-026 092, - 0lo 0043 o Yo 88«
Benzajanthracene 56553 130B-01e _ 6.10E-014 0092 o 0010 000830 390 088
Chrysene 218019 130E-03e  6.10BE-01¢ . 920 o le 0430 00 LU
Dibenz{ah]anthracene 170 130E¢00e  6.10B+00s ' 0.002 o 0001 o omuula 0390 0088 ¢
_Ruoranthene W6u0]  a0E-02, : 1500 n 150 n St n 41000 n 3100




EPA Region lll Risk —Based Concentrations: A L. Smith (07 - Jan—-94) 18

Sources: 1=IRIS h=HEAST a=HEAST ak._x=W/D bom IRIS y= WA bom HHEAST e= EPA —ECAQO o=Other EPA docs. ___Bssis of RBC; ¢ =carcinogenk effects n=noncarcinogenk effects.
e T e e " . IR vl - Ambient: | - - | Industrial | Residentia
__RmMo RfDi CPSo cpsi_ |o|Tapwater |~ air Fish |- sol sol
Conlamigant CAS mg/kg/id -mg/kg/d kged/mg kgedimg |c| . pg/l. pg/m3 mgkg | mgkg mg/kg
Fuotene 86737] 4.00E-024 " 1500 o 150 n Stn 41000 n 3100 |
Indeno[1.2,.3—cd]pyrenc ' 1931995 730E-Ole  6I0E-Ule |- 0092¢ 0015 0.0043 ¢ 19 088 ¢
Naphthalene 920} 4wE-02w C 1500 n 150 n S4n 41000 n 3100 1
Pyrene . . 129000  3.00E-02 ¢ : 1100 o 110 n Al 31000 » 2300
Prochloraz 67747095|  9.00E-03 1.50E-01 ¢ © u4se 00420 0021 ¢ 190 43¢
Profluralin 26199360  6.00E-0) h : 220 n 2n 8.1n 6100 n 470 of
Prometwon _ 1610180  1.SOE-02 : S50 n SSn 20 0 15000 n 1200 n
Prometryn n819|  4.00E-03 ¢ : 150 n 15n s4'n 4100 o 30
Pronainide 21950588 1.50E-02 4 : ' 2100 o 210 n 100 n 77000 n 5900
Propachlor 1918167  1.30E-02 : N0a 41 180 13000 n 1000
Propani 709988|  S.00E-034 ﬁ 180 n 180 68 n $100 n 390 n
Propargite _anwse|  200B-02¢ . 130 a 1 21n 20000 1600 1,
Propargyl alcohol 107197  2.00E-03 M 130 21 20000 1600
Propazine 139402  2.00E-021 3 730 o Tn 21 n 20000 n 1600 /)
Propham 1209 200E-02 730 n 7 21a 20000 n 1600 of -
Propiconazole 60207901 1.30E-02 ¢ : 470 n 47n 18a 13000 n 1000 o]
Propylene glycol 515% 200E 401 A i 730000 n 73000 n 27000 n 1000000 n 1000000 &
Propylene gycol, monoethy cther 52125518 7.00E-01h 26000 n 2600 n 950 n 720000 n S50 of
Propylene glycol, monomethyl ether 107982 700B-01n  S71E-01¢ . 26000 n 2100 n 950 n 720000 n 55000 o
Propylene oxide 75569 8S1E-031  240E-01/  129B-m21 | 028 ¢ 049 c 0013 ¢ Re 21
Pursuit 81315775|  2.50E-011 _ . 9100 910 n 340 n 2600 2000 n
Pydrin $1630581 2.50E-02 4 . 910 n 9Na Mo 26000 n 2000 A
Pyridine : 110861  1.00E-03 4 3a 11 14 n 1000 n 78
Quinalphos 13593038]  SOOE-041 18a 180 068 n 510 n 39 4
Quinoline 91225 120E401 » 000560 0000520  0.00026 o oMo 0.083 ¢
Resmethrin 10461868 I OOE-02 4 1100 n 110 n Aan 31000 o 2300
Ronncl 299841]  SOOE-02 4 ’ 1800 n 180 o 68 n $1000 n 3900
Rotenone BVIH|  COE-0V/ : 150 n 15n S4n 4100 » 310 A
Sawy msRM0| 2. S0E-024 910 n 9 n W 26000 o 2000
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