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1.0 INTAC.4DUCTION

Halliburton NUS Corporation (HNUS) has prepare'1 this SASE report summarizing the investigation
activities that were performed by HNUS at Buildiilg 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 (CTO) Number 127 of the Comprehensive Long-Term
Environmental Action Navy (CLEAN) Contract Nu",ber N62472-90-D-1298.

The objective of the Building 56 investigation was to verify the impact, if any, of the storage of
materials inside tiuilding 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. . .

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 Bui.lding.
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2.1.1

LOCATION

Site Description
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NCBC-Davisville was primarily used for training naval seamen in construction operations, and as
storage and freight yards for construction materials. Asa 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
lifts 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.

2-1

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
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2.2 PREVIOUS INVESTIGATIONS AND REGULATORY HISTORY
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with past and 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). In the
early 1950's 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).

I
I 3.1 STUDY AREA SCREENING EVALUATION (SASE) SAMPLING PROGRAM

I
I
I

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, HN US 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.

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

I
I

I

I

I

3.1.2 Subsurface Soil Sampling

I

I
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TABLE 3-1
PESTICIDES (HERBICIDES AND INSECTICIDESICOMMONLY USED AT NCBC DAVISVIUE AND NAS QUONSET POINT FROM 1951 TO 1983BUILDING 56

DAVISVILLE, RHODE ISLAND

Year Name Activo Percent Amount in Storage1951 Mercury Compounds Unknown Unknown1967 2,4,5-T Unknown UnknownDursban 4E Unknown UnknownAbate 4E Unknown . Unknown1968 Diesel fuel Unknown Unknown1970 Aspon Unknown UnknownLead arsenate Unknown UnknownMalathion 50 UnknownChlordane 74 Unknown1971 DDT
0.25 275 galChlordane 5-10 610lbs + 225 galsDDT
5-15 100lbsKerosene 10 40 galMethyl bromide 10 100lbsBaygon 1-13 8 galMalathion 4-57 250 Ib + 90 galsNaled
15 1 galDiazinon 10-17 10 gal + 10lbKepone 12.5 51bAbate
57 90 galPyrethrum 6.6 30lb + 40 galDichlorvas 12.8 5 galFumarin 0.25 250lbDiaphacinone 0.25 211bShoxin 0.5 10 bottlesPival

0.25 151bsCalcium cyanide 42 21bsGenite 923 50 30 galPentachlorophenol 4 20 galPentagel 8.8 70 gal2,4,5-T
68 20 gal2,4-0
49 40 galAbate 4E Unknown . UnknownSodium arsenite Unknown Unknown1981 Diazinon 0.5 Unknown1982 Pyrethrum 0.5 UnknownAnticoagulant-Mice Inbait 0.25 Unknown1983 Chlordane 1.0 UnknownDuroban 2E 0.5 UnknownOFU Vapo 0.5 UnknownMalathion 0.5 UnknownSevin Unknown UnknownOFU Urox 0.5 UnknownFicam W 0.5 UnknownAntiquac 0.25 Unknown

I
I
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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.

The sediment sample was analyzed for TClorganic compounds and TAL inorganic analytes. The
results of the analyses are presented and discussed in Section 5.2.

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.

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 Building 56.

Drain Sampling

Wipe Sampling'3.1.4

3.1.3

II
II

fI

•
•
••

II

•
On June 30, 1993, HNUS collected wipe samples (WS-l through WS-41 from four discolored areas of
the floor and concrete pad of Building 56. On February 15, 1994, HNUS collected a duplicate wipe
sample (WS-4AI 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.

II

•
••
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This section provides information concerning the characteristics of the groundwater pathway at thesite.

NCBC-Davisville is located within the southern portion of the Narragansett Basin which is underlainprimarily by the Rhode Island formation. The bedrock is folded and metamorphosed. Varyingassemblages of quartz-mica-schist are mapped locally. Outcroppings are scattered in the vicinity ofNCBC.

,
I

4.1

4.1.1

4.0 GROUNDWATER PATHWAY

GROUNDWATER PATHWAY DESCRIPTION

Regional Geology

I
I
I
I
I

Unconsolidated sediments in the NCBC-Davisville area are glacial in origin, eroded and transportedduring the most recent glacial advance filling the existing valleys (Shafer, 1961). Overburden depositsare comprised of glacial till and outwash, consisting of sand, silt, clay, and gravel.

The till is characteristically poorly sorted, dense, and variable in texture. Outwash deposits from glacialmeltwaters are composed of sorted sands, silts, and gravels deposited in streams (glaciofluvialdeposits) or lakes (glaciolacustrine deposits). These units are characteristically less dense and morepermeable than till.

Post-glacial deposits, including shore, swamp, and marsh deposits, have also been identified in theNCBC-Davisvil/e area. The shore deposits are· derived from shoreline marine processes and arecomposed of sands and gravels. The swamp deposits occur in freshwater swamps and salt watermarshes and generally consist of organic peat and inorganic silt and sand (Shafer, 1961). The NCBCDavisville area has been extensively altered by construction activities and emplacement of artificial fillmaterials.

This section presents the results of the soil and rock boring activities conducted at Building 56 duringthe 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 sandwith varying amounts of silt and gravel. Both uniformly fine grained sand graded and widely gradedsands are described throughout the boring logs. Silt and gravel lenses were also noted in boringsadvanced at the site.

I
I,

4.1.2 Site Geology

I
Surficial materials at Building 56 include outwash deposits consisting of fine to coarse sand and siltysand with thin silt and gravel interbeds. This sequence was observed to extend to a depth of 64 feetin boring B-4. From this depth, the unit becomes increasingly coarse grained. Refusal wasencountered at 81 feet in a dense sand with numerous boulders.

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

4-1



4-2

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.

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 high hydraulic
conductivity based on visual characteristics. .

Hydrogeology.·

Water Supply Information

4.1.3

4.1.4

Building 56 is located in an area with a Rhode Island Department of Environmental Management (OEM)
Class "GB" groundwater classification. "GB" classified groundwater is primarily located in highly
urbanized areas or in the vicinity of disposal sites for solid waste, hazardous waste or sewage sludge,
and may not be ap,propriate for human consumption without treatment, due to known or presumed
deterioration.

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

Previous' investigations, (TRC, 1982) have indicated that groundwater movement is from the western
highlands, zones of recharge to the eastern low-lying areas, zones of discharge (Allen 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).

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 located 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).

· o'·t' ..... " ~
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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.

4.2 GROUNDWATER PATHWAY DATA EVALUATION

•••

This section provides an evaluation of th~ analytical data pertaining to contaminant migration from soils
to groundwater, referred to as the groundwater pathway. The data evaluation tables in this and
subsequent pathway data evaluation sections present only those analytes that were detected in at
least one sample. The tables compare the maximum detected concentration of each analyte to the
maximum background concentration (inorganic analytes only) and a risk-based Soil Screening Level
(SSL). Frequency of detection is then only evaluated for those analytes with maximum detected
concentrations which exceed the maximum background concentration (inorganic analytes only) and
the SSL.

The source of maximum background concentrations in the data evaluation tables is the NCBC Draft
Remedial Investigation Report presented by TRC Environmental Corporation (1993b). The background
samples were collected by TRC from 7 unimpacted areas located as close to NCBC sites as possible.
Identification of unimpacted areas was made on the basis of aerial photographs and the review of
organic analytical data.

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.

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

The source of the SSLs presented in the data evaluation tables is the EPA Draft Soil Screening Level
Guidance (September 1993). SSL values proposed by EPA are presented, when available. SSLs for
analytes for which EPA has not proposed an SSL were calculated by applying a partitioning equation
provided in the Draft SSL Guidance to the following groundwater standards, in order of precedence:
non-zero Maximum Contaminant Level Goal (MCLG);· Maximum Contaminant Level (MCL); and an
aqueous concentration· corresponding to a 10-a risk for carcinogens or a ·hazard quotient of 1 for
noncarcinogens. A dilution and attenuation factor (OAF) of 10. which the Draft Guidance suggests
is generally appropriate, was then applied to the calculated SSL value. In certain cases where there
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

A total of 32 organic compounds and 17 inorganic analytes were detected in surficial soils.
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MAXIMUM GROUND- MAXIMUM
DETECTED WATER DETECTED FREQUENCY

COMPOUND CONCENTRATION SSL .CONCENTRATION OF DETECTION
(pglkg) (pglkg) > SSL7

Methylene chloride 27 7.0 Yes 5/8

Acetone 27 1,020 No NE

2-Butanone 10 J 1,600 No NE

Tetrachloroethene 4J 30.0 No NE

Acenaphthene 64 J 194,200 No NE

2,4-Dinitrotoluene ·21 J NA NE 1/8

Fluorene 21 J 205,400 No NE

Phenanthrene 220J 1,060,000 No NE

Carbazole 22 J NA NE 1/8

Anthracene 62 J 2,940,000 No NE

Fluoranthene 540 1,060,000 No NE

Pyrene 490 799,000 No NE

Butylbenzylphthalate 30 J 34,1,000 No NE

Benzo(a)anthracene 240 1,400 No NE

Chrysene 280 400 No NE

bis(2-Ethylhexyt)phthalate 55 J 1.00E+8 No NE

di-n-Octyl phthalate 130 J 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

Indenol1,2,3-cd)pyrene 110 13,800 No NE

Dibenzla,h)anthracene 36 20,800 No NE

Benzo 19,h,i)perylene 88 1,700 No NE

di-n-Butylphthalate 100 J 11,900,000 No NE

alpha-BHC 9.2 J 1.0 Yes 1/8

Endrin 5.7 J 1,070 No NE

4,4'-DDE 8.6 1,910 No NE

Endosulfan II 5J 1,000 No NE

4,4'-000 5.3 J 1,220 No NE

Endrin aldehyde 7.4 J 1,070 No NE

alpha-Chlordane 14 J 2,000 No NE

gamma-Chlordane 8.5 J 2,000 No NE

Aroclor-1260 140 J 8,200 No NE

~~ ..

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

TABLE 4-'
GROUNDWATER PATHWAY DATA EVALUATION

ORGANIC COMPOUNDS IN SURFACE SOIL SAMPLES
FROM 8 LOCATIONS

BUILDING 66
DAVISVIUE, RHODE ISLAND
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MAXIMUM
MAXIMUM MAXIMUM DETECTED GROUND- MAXIMUM

ANALYTE DETECTED BACKGROUND CONCENTRATION WATER DETECTED FREQUENCY
CONCENTRATION CONGENTRATION > MAXIMUM SSL CONCENTRATION OF DETECTION

(mg!k.g) (mg!k.g) BACKGROUND? (mg!k.g) > 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 543 No NE

Beryllium 0.65 0.66 No NE NE NE

Calcium 4,700 628 Yes NEll) NE NE

Chromium 13.4 9.6 Yes 2,210 No NE

Cobalt 4.3 4.6 No NE NE I 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 NEll) NE NE

Manganese 155 150 Yes 261 No NE

Nickel 7.3 5 Yes 82.0 No NE

Potassium 1,370 728 Yes NEll) NE NE

Sodium 313 119 Yes NE{l) NE NE

Vanadium 13.6 24.6 No NE NE NE

Zinc 224 172 Yes 1,730 No NE

11
JI]

I

I
I
I
I
I
I
I
I·
I
I
I
I
I
I
I

J
NE

(1 )

TABLE 4-2
GROUNDWATER PATHWAY DATA EVALUATION

INORGANIC ANALYTES IN SURFACE SOIL SAMPLES
FROM 8 LOCATIONS

BUILDING 66
DAVISVILLE, RHODE ISLAND

Quantitation is approximate.
Not Evaluated.

Analyte is an essential human nutrient.
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Tables 4-3 and 4-4 present an evaluation of the analytical data for the subsurface soil samples
collected from four boreholes at Building 56.

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 pg/kg.

Subsurface Soil4.2.2

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.

Eight pesticides were detected in surficial soils at low concentrations: alpha-BHC, endrin, 4,4' -DOE,
endosulfan 11,4,4'-000, endrin aldehyde, alpha-chlordane, and gamma-chlordane. Each was detected
at a frequency of 1/8. All were detected at maximum concentrations below 10 pg/kg. Alpha-BHC
was detected· above its groundwater SSL; others were detected below their respective groundwater
SSLs.

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
818. Lead was detected at concentrations above the SSL at a frequency of 4/8 in surficial soils at the
site.

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 lPg/kg) (Table
4-1). Tetrachloroethene was detected at a maximum concentration of 4 pg/kg; and 2-butanone was
detected in one sample at a concentration of 10.J pg/kg. Only methylene chloride exceeded its
groundwater SSL (7.0 pg/kg).

Nineteen semivolatile organic compoun.ds 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 pg/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.

Of the 32 organic compounds detected in surficial soils, only four were detected in subsurface soils:
methylene chloride, acetone, di-n-octylphthalate, and di-n-butylphthalate. Methylene chloride was the
only compound in the group which was detected above its groundwater SSL of 7.0 pg/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.



•

111

~.
I

11
til
III,.
,

J, NE

I
I
I
I
I
I
I
I
I
I
I

TABLE 4-3
GROUNDWATER PATHWAY DATA EVALUATION

ORGANIC COMPOUNDS IN SUBSURFACE SOIL SAMPLES
FROM 4 LOCATIONS

BUILDING 56
DAVISVILLE, RHODE ISLAND

MAXIMUM GROUND- MAXIMUM
DETECTED WATER DETECTED FREQUENCY

COMPOUND CONCENTRATlON SSL CONCENTRATION OF DETECTION
(JIglkg) (JIglkg) > SSL?

Methylene chloride 35 7.0 Yes 2/4

Acetone 64 J 1,020 No NE

di-n-Octylphthalate 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- MAXIMUMANALYTE DETECTED BACKGROUND CONCENTRATION WATER DETECTED FREQUENCYCONCENTRATION CONCENTRATION > MAXIMUM SSL CONCENTRATION OF DETECTION I(mglkg) (mglkg) BACKGROUND? (mglkg) > SSL?

Aluminum 2,900 8,560 No NE NE NE
Arsenic 31.7 8.1 Yes 14.0 Yes 1/4
Barium 8.2 15.5 No NE NE NE
Beryllium 0.42 0.66 No NE

I
NE NE

Calcium 2,180 628 Yes NEI1J NE NE
Chromium 3.9 9.6 No NE No NE
Cobalt 2.3 4.6 No NE NE NE
Copper 2.6 15 No NE NE NE
Iron 5,070 12,000 No NE NE NE
Lead 3.2 J 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 NO Yes 300 No NE
Vanadium 3.3 24.6 No NE NE NE
Zinc 23.1 172 No NE NE NE

J
NA
NO
NE

(1 )

Quantitation is approximate.
Not Available.
Not Detected.
Not Evaluated.

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 5SL was arsenic, which was detected at one subsurface soil
sample location (84-521. Arsenic was not detected in the associated surface soil sample (84-S1).
Lead concentrations in all of the subsurface soil samples were below the maximum background
concentration and SSL. 8ased on this evaluation, the potential for the migration of contaminants to
groundwater at the site is low.
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IJ 5.1

5.0 SURFACE WATER PATHWAY

SURFACE WATER PATHWAY DESCRIPTION

••

NCBC-Davisville is located within the Potowomut-Wickford drainage basin, which cOI."':prises
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 almost 40 inches and has
varied from 11.3 to 75.6 inches (TRC, 1993a).

Shellfishing in Allen Harbor, an 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).

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.••

• 5.2 SURFACE WATER PATHWAY DATA EVALUATION

I

•
•••
••

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 mlxmg and storage
activities at Building 56 were detected in the drain sediment sample (Table 5-1). These five
compounds (1 A-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.

5-1



'.'''J'-_

TABLE 5-1
SURFACE WATER PATHWAY DATA EVALUATION

ORGANIC COMPOUNDS IN A DRAIN SEDIMENT SAMPLE
BUILDING 56

DAVISVILLE, RHODE ISLAND

DETECTED
COMPOUND CONCENTRATION

lpg/kg)

1A-Dichlorobenzene 69 J

Phenanthrene 600 J

Anthracene 140 J

Carbazole 92 J

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

Benzo(k)fluoranthene 620

Benzo(a)pyrene 720

Indeno( 1,2,3-cd)pyrene 660

Dibenz(a,h)anthracene 230 J

Benzo(g,h,i)perylene 480

Endrin 11 J

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

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

Pota"ssium 721 J

Silver 198

Sodium 1.170 J

Vanadium 7.8 J

Zinc 1,460

Quantitation is approximate.

5-3



,

3

4

5

A total of fifteen other organic compounds were detected at relatively low conce
from 74 pg/kg (di-n-butylphthalate) to 1,600 pg/kg (fluoranthene). These compound~
PAHs, and phthalates. The pavement surrounding Building 56 is a potential sal
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 ~
mercury was present at 2.2 mg/kg; arsenic was detected at 3.1 mg/kg; lead was
mg/kg; zinc was detected at 1,460 mg/kg; and chromium was detected at 10.2 mgPesticides were mixed and discharged into the Building 56 pad drain for a limited per
1982. Building 56 facilities are no longer used in conjunction with pesticide mixing 01
is no human contact with the small quantities of sediment retained in the drain. Tt
eventually be discharged to the wastewater treatment plant.

5-4



6.1

6.0 SOIL EXPOSURE PATHWAY

SOIL EXPOSURE PATHWAY DESCRIPTION

The evaluation of the soil exposure pathway data in the following section assumes a residential reuse
scenario for 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,
19931. 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 resp'onse 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 19931. 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 sample collected from each
soil boring.

A total of32 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 '!Vere detected at low concentrations below their compound
specific soil exposure SSL (Table 6-1 I.
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TABLE 6-'
SOIL EXPOSURE PATHWAY DATA EVALUATION

ORGANIC COMPOUNDS IN SURFACE SOIL SAMPLES
FROM 8 LOCATIONS

BUILDING 66
DAVISVIllE, RHODE ISLAND

MAXIMUM SOIL MAXIMUM
DETECTED EXPOSURE DETECTED FREQUENCY

COMPOUND CONCENTRATION SSL CONCENTRATION· OF DETECTION
lpglkgl lpglkgl > SSL7

Methylene chloride 27 85,000 No NE

Acetone 27 7,820,000 No NE

2-butanone 10 J 3,910,000 No NE

Tetrachloroethene 4J 12,000 No NE

Acenaphthene 64 J 4,690,000 No NE

2,4-Dinitrotoluene 21 J NA NE 1/8

Fluorene 21 J 3,130,000 No NE

Phenanthrene 220 J 3,130,000 No NE

Carbazole 22 J 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 30 J 15,600,000 No NE

Benzo(alanthracene 240 9.0 Yes 3/8

Chrysene 280 110,000 No NE

bis(2-Ethylhexyllphthalate 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(klfluoranthene 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)pei"ylene 88 NA No NE

di-n-Butylphthalate 100 J 7,820,000 No NE

alpha-BHC 9.2 J 100 No NE

Endrin 5.7 J 23,500 No NE

4,4'-DDE 8.6 188 No NE

Endosulfan II 5J 469,000 No NE

4,4'-000 5.3 J 267 No NE

Endrin aldehyde 7.4 J 23,500 No NE

alpha-Chlordane 14 J 490 No NE

gamma-Chlordane 8.5 J 490 No NE

Aroclor- 1260 140 J 1,000 No NE

J Quantitation is approximate.
NA Not Available.
NE Not Evaluated.
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TABLE 6-2
SOIL EXPOSURE PATHWAY DATA EVALUATION

INORGANIC ANALYTES IN SURFACE SOIL SAMPLES
FROM 8 LOCATIONS

BUILDING 56
DAVISVILLE. RHODE ISLAND

MAXIMUM MAXIMUM
MAXIMUM BACKGROUND DETECTED SOIL MAXIMUM

ANALYTE DETECTED CONCENTRATION CONCENTRATION EXPOSURE DETECTED FREQUENCY
CONCENTRATION. (mglkg) > MAXIMUM SSL CONCENTRATION OF DETECTION

(mglkg) 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 NEll) 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 15012) Yes 8/8

Magnesium 2,440 1,220 Yes NEIl) NE NE

Manganese 155 150 Yes 391 No NE

Nickel 7.3 5 Yes 1,600 No NE

Potassium 1,370 728 Yes NE(1) NE NE

Sodium 313 119 Yes NEill 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.

(1) Analyte is an essential human nutrient.
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Nineteen semi-volatile 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), 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; benzo(k)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 PAHs,
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, endosulfan II, 4,4'-000, endrin aldehyde, and alpha- and -- . -
gamma-chlordane were detected at maximum concentrations below 10 pg/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 concentration 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). 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
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.

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.
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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.

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 (1992). New Jersey's proposed clean-up standards adopt existing regulatory
standards, such as the 1990 U.S. Department of Housing and Urban Development (HUD) clearance
criteria for lead abatement projects, and use models to calculate
contaminant-specific clean-up goals.
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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 STANDARDllI CONCENTRATION > DETECTION
tug/l00 cm 2

) tug/l00 cm2
) 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 115

Carbazole 2J NA NE 2/5

di-n-Butylphthalate 2J 3.6 Yes 5/5

Fluoranthene 34 1.5 Yes 3/5

Pyrene 25 1.1 Yes 2/5

Butylbenzylphthalate 1 J 7.3 Yes 1/5

Benzo(alanthracene 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 0.53 Yes 2/5

Benzo(k)fluoranthene 1 J 0.53 Yes 2/5

Benzo(a)pyrene 0.8 J 0.53 Yes 1/5

Heptachlor 0.053 J 0.018 Yes 1/5

Dieldrin 0.21 J 0.002 Yes 2/5

4,4'-DDE 0.15 11.3 No NE

Endrin aldehyde 0.7 J NA NE 2/5

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

(1) . New Jersey cleanup standard for accessible surfaces of building interiors.
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TABLE 6-4
SOIL EXPOSURE PATHWAY DATA EVALUATION

INORGANIC ANALYTES IN WIPE SAMPLES
FROM 5 LOCATIONS

BUILDING 56
DAVISVILLE, RHODE ISLAND

MAXIMUM NEW JERSEY MAXIMUM
DETECTED CLEANUP DETECTED FREQUENCY OF

ANALYTE CONCENTRATION STANDARD(
3) CONCENTRATION DETECTION

(pg/100 cm2) (pg/100 cm2) > NJCS7

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 NElli 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 NElli NE .NE

Lead 122 21.5121 Yes 5/5

Magnesium 336 NElli NE NE

Manganese 45.2 0.182 Yes 5/5

Mercury 0.48 240 No NE

Potassium 291 NEllI NE NE

Sodium 258 NEill NE NE

Vanadium 2.6 0.254 Yes 2/5

Zinc 100 10.9 Yes 5/5

Cyanide 1.3 0.726 Yes 1/11~

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

(1) Analyte is an essential human nutrient.

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

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

(4) Only the duplicate wipe sample collected in February 1994 was analyzed for cyanide.
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The cleanup standards for carcinogenic effects are based on a scenario which assumes daily exposure
of an adult, via ingestion, to an 8.9 m2 accessible contaminated surface over a 70-year period. The
cleanup standards for noncarcinogenic effects are based on a scenario which assumes exposure of a
worker, via ingestion, to an 8.9 m2 accessible contaminated surface for 5 days per week, over a 25
year period. Numerical cleanup standard values proposed by New Jersey are presented, when
available. Cleanup standard values for analytes for which New Jersey has not proposed a numerical
value were calculated using equations provided in the proposed cleanup standard regulations. The
spreadsheet used to calculate the cleanup standard values is presented in Appendix 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'-DOE) 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 (1 992) 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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7.1

7.0 AIR PATHWAY

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·'
AIR PATHWAY DATA EVALUATION

ORGANIC COMPOUNDS IN SURFACE SOIL SAMPLES
FROM 8 LOCATIONS

BUILDING &6
DAVISVILLE, RHODE ISLAND

MAXIMUM AIR MAXIMUM
DETECTED PATHWAY DETECTED FREQUENCY

COMPOUND CONCENTRATION SSL CONCENTRATION OF DETECTION
(.uglkg) (.uglkg) "> SSL7

Methylene chloride 27 44,000 "No NE

Acetone 27 NA NE 5/8

2-butanone 10 J 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 21 J NA NE 1/8

Phenanthrene 220 J NA NE 3/8

Carbazole 22 J NA NE 1/8

Anthracene 62 J NA NE 1/8

Fluoranthene 540 NA NE 3/8

Pyrene 490 NA NE 3/8

Butylbenzylphthalate 30 J 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(blfluoranthene 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-cdlpyrene 110 630,000 No NE

Dibenz(a,hlanthracene 36 630,000 No NE

Benzo(g,h,i)perylene 88 NA NE 3/8

di-n-Butylphthalate 100 J NA NE 3/8

alpha-BHC 9.2 J 1,000 No NE

Endrin 5.7 J NA NE 1/8

4,4'-DDE 8.6 NA NE 1/8

Endosulfan II 5J NA NE 1/8

4,4'-000 5.3 J NA NE 1/8

Endrin aldehyde 7.4 J NA NE 1/8

alpha-Chlordane 14 J 600 No 1/8

gamma-Chlordane 8.5 J 600 No 1/8

Aroclor-1260 140 J NA NE 1/8

J Quantitation is approximate.
NA Not Available.
NE Not Evaluated.
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TABLE 7-2
AIR PATHWAY DATA EVALUATION

INORGANIC ANALYTES IN SURFACE SOIL SAMPLES
FROM 8 LOCATIONS

BUILDING 56
DAVISVILLE, RHODE ISLAND

MAXIMUM
MAXIMUM MAXIMUM DETECTED AIR MAXIMUM
DETECTED BACKGROUND CONCENTRATION PATHWAY DETECTED FREQUENCY

ANALYTE CONCENTRATION CONCENTRATION > MAXIMUM SSL CONCENTRATION OF DETECTION
(mg/kgl (mglkg) BACKGROUND7 (mglkg) > SSL7

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 235,000 No NE

Beryllium 0.65 0.66 No NE NE NE

Calcium 4,700 628 Yes NElli 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 NEill NE NE

Lead 208 53.8 Yes 150121 Yes 8/8

Magnesium 2,440 1,220 Yes NEill NE NE

Manganese 155 150 Yes 23,500 No NE

Nickel 7.3 5 Yes 47,000 No NE

Potassium 1,370 728 Yes NEill NE NE

Sodium 313 119 Yes NEill 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 I Analyte is an essential human nutrient.

(2) Rhode Island Department of Health "lead-free" standard for soil.
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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
senings. 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 rec~ptors include the residential area north of the site,
Allen Harbor, and wetlands adjacent to the Harbor.
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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 vilas 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-BHe, 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 A-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: (benzo(a)anthracene,
benzo(b)fluoranthene, benzo(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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U

UJ

R or UR

DATA QUALIFIER DEFINITIONS

Quantitation is approximate due to limitations identified during data validation.

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

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

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-S2-062393 03-B2-S1-062393 03-B2-S2-062393

LABORATORY ID: 14317.15 14317.16 14317.17 14317.18

TCL VOLATILES SOILS (ug/Kg) CRQL MDL '\~

CHLOROMETHANE 10 0.7 10 U 10 U 11 U 11 U

BROMOMETHANE 10 0.7 10 U 10 U 11 U 11 U

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

CHLOROETHANE 10 0.4 10 U 10 U 11 U 11 U

METHYLENE CHLORIDE 10 0.7 21 35 27 18 U

ACETONE 10 4.2 16 U 30 U 34 U 64 J

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

l,l-DICHLOROETHENE 10 0.7 10 U 10 U 11 U 11 U

l,l-DICHLOROETHANE 10 0.5 10 U 10 U 11 U 11 U

l,2-DICHLOROETHENE (TOTAL) 10 1 10 U 10 U 11 U 11 U

CHLOROFORM 10 0.6 10 U 10 U 11 U 11 U

l,2-DICHLOROETHANE 10 0.8 10 U 10 U 11 U 11 U

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

1,1,1 -TRICHLOROETHANE 10 0.5 10 U 10 U 11 U 11 U

CARBON TETRACHLORIDE 10 0.9 10 U 10 U 11 U 11 U

BROMODICHLOROMETHANE 10 0.8 10 U 10 U 11 U 11 U

1,2-DICHLOROPROPANE 10 0.7 10 U 10 U 11 U 11 U

CIS-l,3-DICHLOROPROPENE 10 0.5 10 U 10 U 11 U 11 U

TRICHLOROETH8'lE 10 2.6 10 U 10 U 11 U 11 . U

DIBROMOCHLOROMETHANE 10 1.3 10 U 10 U 11 U 11 U

1,1,2-TRICHLOROETHANE 10 1.4 10 U 10 U 11 U 11 U

BENZENE 10 0.4 10 U 10 U 11 U 11 U

TRANS-1,3-DICHLOROPROPENE 10 0.8 10 U 10 U 11 U 11 U

BROMOFORM 10 1.8 10 U 10 U 11 U 11 U

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

2-HEXANONE 10 4.1 10 U 10 U 11 U 11 U

TETRACHUJROETHENE 10 0.9 1 J 10 U 11 U 11 U

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

TOLUENE 10 0.7 10 U 10 U 11 U 11 U

CHLOROBENZENE 10 1 10 U 10 U 11 U 11 U

ETHYLBENZENE 10 0.7 10 U 10 U 11 U 11 U

STYRENE 10 1.1 10 U 10 U 11 U 11 U

XYLENE (TOTAL) 10 1.7 10 U 10 U 11 U 11 U

% SOLIDS: 97.0 97.0 93.0 90.0



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

CLIENT 10: 03-B3-S1-062393 03-83-52-062393 03-64-51-062293 03-64-52-062293

LABORAWRY 10: 14317.19 14317.20 14267.11 14267.12

TCl VOLATILES SOILS (ug/Kg) CROL MOL

CHLOROMETHANE 10 0.7 10 U 11 U 10 U 11 U

BROMOMETHANE 10 0.7 10 U 11 U 10 U 11 U

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

CHLOROETHANE 10 0.4 10 U 11 U 10 U 11 U

METHYLENE CHLORIDE 10 0.7 11 U 14 U 10 U 13

ACETONE 10 4.2 13 U 23 U 10 U 14 U

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

.l,1-DICHLOROETHENE 10 0.7 10 U 11 U 10 U 11 U

l,l-DICHLOROETHANE 10 0.5 10 U 11 U 10 U 11 U

1,2-DICHLOROETHENE (TOTAL) 10 1 10 U 11 U 10 U 11 U

CHLOROFORM 10 0.6 10 U 11 U 10 U 11 U

1,f!-DICHLOROETHANE 10 0.8 10 U 11 U 10 U 11 U

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

1,1,1 - TRICHLOROETHANE 10 0.5 10 U 11 U 10 U 11 U

CARBON TETRACHLORIDE 10 0.9 10 U 11 U 10 U 11 U

BROMODICHLOROMETHANE 10 0.8 10 U 11 U . 10 U 11 U

1,2-DICHLOROPROPANE 10 0.7 10 U 11 U 10 U 11 U

CIS-l,3-DICHLOROPROPENE 10 0.5 10 U 11 U 10 U 11 U

TRICHLOROETH8'lE 10 2.6 10 U 11 U 10 U 11 U

DIBROMOCHLOROMETHANE 10 1.3 10 U 11 U 10 U 11 U

1,1,2-TRIGHlOROETHANE 10 1.4 10 U 11 U 10 U 11 U

BENZENE 10 0.4 10 U 11 U 10 U 11 U

TRANS-l,3-DICHLOROPROPENE 10 0.8 10 U 11 U 10 U 11 U

BROMOFORM 10 1.8 10 U 11 U 10 U 11 U

4-METHYl-2-PENTANONE 10 4.8 10 U 11 U 10 U 11 U

2-HEXANONE 10 41 10 U 11 U 10 U 11 U

TETRACHLDROETHENE 10 0.9 10 U 11 U 10 U 11 U

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

TOLUENE 10 0.7 10 U 11 U 10 U 11 U

CHLOROBENZENE 10 1 10 U 11 U 10 U 11 U

ETHYLBENZENE 10 0.7 10 U 11 U 10 U 11 U

STYRENE 10 1.1 10 U 11 U 10 U 11 U

XYLENE (TOTAL) 10 1.7 10 U 11 U 10 U 11 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

CLIENT ID: 03-Bl-S1-062393 03-Bl-52-062393 03-B2-S1-062393 03-B2-52-062393

LABORATORY ID: 14317.15 14317.16 14317.17 14317.18

TeL SEMIVOLATILES SOILS (ug/Kg) CROL MDL

PHENOL 330 36 340 U 340 U 360 U 370 U

BIS(2-CHLOROETHYL)ETHER 330 27 340 U 340 U 360 U 370 U

2-CHLOROPHENOL 330 37 340 U 340 U 360 U 370 U

1,3-DICHLOROBENZENE 330 40 340 U 340 U 360 U 370 U

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

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

2-METHYLPHENOL . 330 47 340 U 340 U 360 U 370 U

BIS(2-CHLOROISOPROPYL)ETHER 330 40 340 U 340 U 360 U 370 U

4-METHYLPHENOL 330 47 340 U 340 U 360 U 370 U

N-NITROSO-DI-N-PROPYLAMINE 330 47 340 U 340 U 360 U 370 U

HEXACHLOROETHANE 330 27 340 U 340 U 360 U 370 U

NITROBENZENE 330 53 340 U 340 U 360 U 370 U

ISOPHORONE 330 40 340 U 340 U 360 U 370 U

2-NITROPHENOL 330 33 340 U 340 U 360 U 370 U

2,4-DIMETHYLPHENOL 330 77 340 U 340 U 360 U 370 U

2,4- DICHLOROPHENOL 330 40 340 U 340 U 360 U 370 U

1,2,4-TAICHLOAOBENZENE 330 40 340 U 340 U 360 U 370 U

NAPHTHALENE 330 47 340 U 340 U 360 U 370 U

4 -CHLOAOANILINE 330 57 340 U 340 U 360 U 370 U

BIS(2-CHLOROETHOXY)METHANE 330 47 340 U 340 U 360 U 370 U

HEXACHLOR08UTADIENE 330 47 340 U 340 U 360 U 370 U

4-CHLORO-3-METHYLPHENOL 330 57 340 U 340 U 360 U 370 U

2 -METHYLNAPHTHALENE 330 47 340 U 340 U 360 U 370 U

HEXACHLOROCYCLOPENTADIENE 330 110 340 U 340 U 360 U 370 U

2,4,6-TRICHLOROPHENOL 330 53 340 U 340 U 360 U 370 U

2,4,5-TRICHLOROPHENOL 800 80 820 U 820 U 860 U 890 U

2-CHLORONAPHTHALENE 330 73 340 U 340 U 360 U 370 U

2-NITROANILINE 800 77 820 U 820 U B60 U 890 U

DIMETHYL PHTHALATE 330 83 340 U 340 U 360 U 370 U

ACENAPHTHYLENE 330 70 340 U 340 U 360 U 370 U

2,6-DINITROTOLUENE 330 60 340 U 340 U 360 U 370 U

3-NITAOANILINE 800 55 820 U 820 U 860 'U 890 U

ACENAPHTHENE 330 97 340 U 340 U 360 U 370 U





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

CLIENT ID: 03-B3-Sl-062393 03-B3-S2-062393 03-B4-51-062293 03-64-52-062293

lABORAIDRY ID: 14317.19 14317.20 14267.11 14267.12

TCL SEMIVOLATILES SOILS (ug/Kg) CRQL MDL

PHENOL 330 36 340 U 360 U 330 U 350 U

BI5(2-CHLOROETHYl)ETHER 330 27 340 U 360 U 330 U 350 U

2-CHLOROPHENOL 330 37 340 U 360 U 330 U 350 U

1,3-DICHLOROBENZENE 330 40 340 U 360 U 330 U 350 U

l,4-DICHLOROBENZENE 330 43 340 U 360 U 330 U 350 U

l,2-DICHLOROBENZENE 330 47 340 U 360 U 330 U 350 U

2-METHYLPHENOL 330 47 340 U 360 U 330 U 350 U

BIS(2-CHLOROISOPROPYL)ETHER 330 40 340 U 360 U 330 U 350 U

4-METHYLPHENOL 330 47 340 U 360 U 330 U 350 U

N-NrrR050-DI-N - PROPVLAMINE 330 47 340 U 360 U 330 U 350 U

HEXACHLOROETHANE 330 27 340 U 360 U 330 U 350 U

NITROBENZENE 330 53 340 U 360 U 330 U 350 U

ISOPHORONE 330 40 340 U 360 U 330 U 350 U

2-NITROPHENOL 330 33 340 U 360 U 330 U 350 U

2,4 - DIMETHYLPHENOL 330 77 340 U 360 U 330 U 350 U

2,4 -DICHLOROPHENOL 330 40 340 U 360 U 330 U 350 U

1,2,4-TRICHLOROBENZENE 330 40 340 U 360 U 330 U 350 U

NAPHTHALENE 330 47 340 U 360 U 330 U 350 U

4-CHLOROANILINE 330 57 340 U 360 U 330 U 350 U

BI5(2-CHLOROETHOXY)METHANE 330 47 340 U 360 U 330 U 350 U

HEXACHLOROElUTADIENE 330 47 340 U 360 U 330 U 350 U

4-CHLORO-3-METHYLPHENOL 330 57 340 U 360 U 330 U 350 U

2-METHYLNAPHTHALENE 330 47 340 U 360 U 330 U 350 U

HEXACHLOROCYCLOPENTADIENE 330 110 340 U 360 U 330 U 350 U

2,4,6-TRICHLOROPHENOL 330 53 340 U 360 U 330 U 350 U

2,4,5-TRICHLOROPHENOL 800 80 810 U 880 U 810 U 850 U

2-CHLORONAPHTHALENE 330 73 340 U 360 U 330 U 350 U

2-NITROANILINE 800 77 810 U 880 U 810 U 850 U

DIMETHYL PHTHAlATE 330 83 340 U 360 U 330 U 350 U

ACENAPHTHYLENE 330 70 340 U 360 U 330 U 350 U

2,6-DINITROTOLUENE 330 60 340 U 360 U 330 U 350 U

3-NITROANILINE 800 55 810 U 880 U 810 U 850 U

ACENAPHTHENE 330 97 340 U 360 U 330 U 350 U



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

CLIENT 10: 03-83-51-062393 03-83-52-062393 03-84-51-062293 03-84-52-062293

LABORATORY 10: 14317.19 14317.20 14267.11 14267.12

'"
TCL SEMIVOLATILES SOILS (ug/Kg) CAOL 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 73 340 U 360 U 330 U 350 U

2,4-DINITROTOLUENE 330 57 340 U 360 U 330 U 350 U

DIETHYLPHTHALATE 330 50 340 U 360 U 330 U 350 U

4-CHLOROPHENYl-PHENY~ER 330 40 340 U 360 U 330 U 350 U

FLUORENE 330 37 340 U 360 U 330 U 350 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 33 340 U 360 U 330 U 350 U

4-BROMOPHENYL-PHENY~ER 330 53 340 U 360 U 330 U 350 U

HEXACHLOROBENZENE 330 57 340 U 360 U 330 U 350 U

PENTACHUDRQPHENOL 800 93 810 U 880 U 810 U 850 U

PHENANTHRENE 330 77 340 U 360 U 330 U 350 U

ANTHRACENE 330 73 340 U 360 U 330 U 350 U

CARBAZOLE 330 47 340 U 360 U 330 U 350 U

DI-N-BUTYLPHlHALATE 330 50 340 U 360 U 65 J 100 J

FLlJORANTHENE 330 80 340 U 360 U 330 U 350 U

PVAENE 330 73 340 U 360 U 330 U 350 U

BlfTYLBENZVLPHTHALATE 330 43 340 U 360 .U 330 U 350 U

3,3' -DICHLOROBENZIDINE 330 80 340 U 360 U 330 U 350 U

BENZO(A)ANTHRACENE 330 47 340 U 360 U 330 U 350 U

CHAYSENE 330 30 340 U 360 U 330 U 350 U

BIS(2 -ETHYLHEXYL) PHTHALATE 330 57 340 U 360 U 55 J 350 U

DI-N-OCTYL PHTHALATE 330 47 340 U 360 U 130 J 150 J

BENZO(B) FWORANTHENE 330 120 340 U 360 U 330 U 350 U

BENZO(~FWORANTHENE 330 150 340 U 360 U 330 U 350 U

BENZO(A) PVRENE 330 77 340 U 360 U 330 U 350 U

INDENO(1.2.3-CD)pYRENE 330 57 340 U 360 U 330 U 350 U

DIBENZ(A.H)ANTHRACENE 330 67 340 U 360 U 330 U 350 U

BENZO(G.H.QPEAYLENE 330 97 340 U 360 U 330 U 350 U

% SOLIDS: 98.0 91.0 98.6 92.9



SITE: CTO 127, NCBC, DAVISVILLE, RHODE ISLAND

BUILDING 56 SOIL BORING RESULTS

LABORAlORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
03-Bl-Sl-062393 03-Bl-S2-062393 03-82-51-062393 03-82-52-062393

LABORAlORY 10: 14317.15 14317.16 14317.17 14317.18

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

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

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

OELTA-BHC 1.7 0.06 1.8 UJ 1.8 U 1.8 U 1.9 U

GAMMA-BHC (LINDANE) 1.7 0.06 1.8 UJ 1.8 U 1.8 U 1.9 U

HEPTACHLOR 1.7 0.06 1.8 UJ 1.8 U 1.8 U 1.9 U

ALDRIN 1.7 0.03 1.8 UJ 1.8 U 1.8 U 1.9 U

HEPTACHLOR EPOXIDE 1.7 0.03 1.8 UJ 1.8 U 1.8 U 1.9 U

ENOOSULFAN I 1.7 0.06 1.8 UJ 1.8 U 1.8 U 1.9 U

DIELDRIN 3.3 0.06 3.4 UJ 3.4 U 3.5 U 3.7 U

4,4'-DOE 3.3 0.06 3.4 UJ 3.4 U 3.5 U 3.7 U

ENORIN 3.3 0.15 3.4 UJ 3.4 U 3.5 U 3.7 U

ENOOSULFAN II 3.3 0.12 3.4 UJ 3.4 U 3.5 U 3.7 U

4,4'-000 3.3 0.09 3.4 UJ 3.4 U 3.5 U 3.7 U

ENOOSULFAN SULFATE 3.3 0.12 3.4 UJ 3.4 U 3.5 U 3.7 U

4,4'-DOT 3.3 0.12 3.4 UJ 3.4 U 3.5 U 3.7 U

METHOXYCHLOR 17 0.57 18 UJ 18 U 18 U 19 U

ENORIN KETONE 3.3 0.09 3.4 UJ 3.4 U 3.5 U 3.7 U

ENDRIN ALDEHYDE 3.3 0.09 3.4 UJ 3.4 U 3.5 U 3.7 U

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

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

TOXAPHENE 170 0.9 180 UJ 180 U 180 U 190 U

AROCLOR-l016 33 0.9 34 UJ 34 U 35 U 37 U

AROCLOR-1221 67 0.12 69 UJ 69 U 72 U 74 U

AROCLOR-1232 33 0.3 34 UJ 34 U 35 U 37 U

AROCLOR-1242 33 0.3 34 UJ '34 U 35 U 37 U

AROCLOR-1248 33 1.2 34 UJ 34 U 35 U 37 U

AROCLOR-1254 33 1.5 34 UJ 34 U 35 U 37 U

AROCLOR-1260 33 1.2 34 UJ 34 U 35 U 37 U

% SOLIDS:
97.0 97.0 93.0 90.0



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

CLIENT 10: 03-83-S1-062393 OJ-BJ-S2-062J9J 03-64-S1-062293 OJ-64-S2-062293

LABORAlORY 10: 14317.19 14317.20 14267.11 14267.12

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

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

BETA-BHe 1.7 0.12 1.7 U 1.9 UJ 1.7 U 1.8 U

DELTA-BHe 1.7 0.06 1.7 U 1.9 UJ 1.7 U 1.8 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 O.OJ 1.7 U 1.9 UJ 1.7 U 1.8 U

HEPTACHLOR EPOXIDE 1.7 0.03 1.7 U 1.9 UJ 1.7 U 1.8 U

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

DIELDRIN 3.3 0.06 3.4 U 3.6 UJ 3.3 U 3.5 U

4,4'-DDE 3.3 0.06 3.4 U 3.6 UJ 3.3 U 3.5 U

ENORIN 3.3 0.15 3.4 U 3.6 UJ 3.3 U 3.5 U

ENDOSULFAN II 3.3 0.12 3.4 U 3.6 UJ 3.3 U 3.5 U

4,4'-000 3.3 0.09 3.4 U 3.6 UJ 3.3 U 3.5 U

ENDOSULFAN SULFATE 3.3 0.12 3.4 U 3.6 UJ 3.3 U 3.5 U

4,4'-DDT 3.3 0.12 3.4 U 3.6 UJ 3.3 U 3.5 U

METHOXYCHLOR 17 0.57 17 U 19 UJ 17 U 18 U

ENDRIN KETONE 3.3 0.09 3.4 U 3.6 UJ 3.3 U 3.5 U

ENDRIN ALDEHYDE 3.3 0.09 3.4 U 3.6 UJ 3.3 U 3.5 U

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 1.8 U

TOXAPHENE 170 0.9 170 U 190 UJ 170 U 180 U

AROCLOR-l016 33 0.9 34 U 36 UJ 33 U 35 U

AROCLOR-1221 67 0.12 68 U 74 UJ 68 U 71 U

AROCLOR-1232 33 0.3 34 U 36 UJ 33 U 35 U

AROCLOR-1242 33 0.3 34 U 36 UJ 33 U 35 U

AROCLOR-1248 33 1.2 34 U 36 UJ 33 U 35 U

AROCLOR -1254 33 1.5 34 U 36 UJ 33 U 35 U

AROCLOR-1260 33 1.2 34 U 36 UJ 33 U 35 U

% SOLIDS: 98.0 91.0 98.6 92.9



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

CLiENTID: 03-B1-S1-062393 03-B1-S2-062393 03-B2-S1-062393 03-82-52-062393
LABORAlORY ID; 14317.15 14317.16 14317.17 14317.18

TAL METAL SOILS (mg/Kg) CRDL IDL

ALUMINUM 40 6.8 5290 2900 1790 2030
ANTIMONY 12 3.2 4.7 UJ 4.7 UJ 5.0 UJ 5.1 UJ
ARSENIC 2 0.4 0.76 0.62 U 0.66 U 0.67 U
BARIUM 40 1.8 11.8 8.2 5.3 6
BERYLl.IUM 1 0.2 0.63 0.39 0.32 0.35
CADMIUM 1 0.6 0.61 U 0.62 U 0.66 U 0.67 U
CALCIUM 1000 46 607 2180 1230 888
CHROMIUM 2 1.2 4.8 3.9 1.7 2.8
COBALT 10 1.2 4.3 1.8 2.9 2.3
COPPER 5 0.4 5.8 2.2 1.9 2.6
IRON 20 1.6 9490 5070 4650 4680
LEAD 0.6 0.4 4.7 J 3.2 J 2.1 J 2.5 J
MAGNESIUM 1000 38.6 1190 588 267 450
MANGANESE 1.8 0.4 151 89 78.6 83.7
MERCURY 0.1 0.1 0.10 U 0.10 U 0.11 U 0.11 U
NICKEL 8 3 3.5 1.4 U ·1.5 U 1.6 U
POTASSIUM 1000 148.6 709 475 275 326
SELENIUM 1 0.2 0.41 U 0.41 U 0.44 U 0.45 U
SILVER' 2 0.4 1.4 UJ 1.4 UJ 1.5 UJ 1.6 UJ
SODIUM 1000 50.4 173 U 217 U 192 U 156 U
THALUUM 2 0.6 020 U 0.21 U 0.22 U 0.22 U
VANADIUM 10 1.2 6.1 2.8 3.3 3.3
ZINC 4 0.4 30.6 19.7 39.5 23.1

% 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

CLIENT 10; 03-83-S1-062393 03-83-52-062393 03-84-51-062293 03-84-52-062293
LABORAlORY 10: 14317.19 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 4.6 UJ 5.0 UJ 5.5 U 5.0 UR
ARSENIC 2 0.4 0.61 U 0.66 U 0.61 U 31.7
BARIUM 40 1.8 13.8 6.1 7.2 6.6
BERYLLIUM 1 0.2 0.65 0.33 0.41 0.42
CADMIUM 1 0.6 0.61 U 0.66 U 0.61 U 0.65 U
CALCIUM 1000 46 495 1040 412 U 1280
CHAOMIUM 2 1.2 5 1.4 1.5 U 1.6 U
COBALT 10 1.2 3.8 2.1 1.2 U 1.5
COPPER 5 0.4 7.1 1.6 1.8 U 1.8 U
IRON 20 1.6 9600 3800 4270 J 4320 J
LEAD· 0.6 0.4 5.7 J 2.4 J 8.4 2.5
MAGNESIUM 1000 38.6 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 0.10 U 0.11 U
NICKEL 8 3 3.5 1.5 U 1.4 U 2.0 U
POTASSIUM 1000 148.6 822 323 492 351 U
SELENIUM 1 0.2 0.4 U 0.44 U 0.41 U 1.7 U
SILVER 2 0.4 1.4 UJ 1.5 UJ 1.4 UJ 1.5 UJ

SODIUM 1000 50.4 168 U 169 U 54.0 U 46.9 U
THALUUM 2 0.6 0.20 U 0.22 U 0.20 U 13.60
VANADIUM 10 1.2 5 2.8 2.8 U 4.5 U
ZINC 4 0.4 34 12.7 24.9 J 16.9 J

% SOLIDS: 99.1 91.5 98.6 92.9



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

CLIENT ID: 3-0S1-51-62993

LABORATORY ID: 14394.35

TCL VOLATILES SOILS (ug/Kg) CROL MDL

CHLOROMETHANE 10 0.7 11 U

BROMOMETHANE 10 0.7 11 U

VINYL CHLORIDE 10 0.4 11 U

CHLOROETHANE 10 0.4 11 U

METHYLENE CHLORIDE 10 0.7 19 U

ACETONE 10 4.2 11 U

CARBON DISULFIDE 10 0.7 11 U

1,I-DICHLOROETHENE 10 0.7 11 U

1,I-DICHLOROETHANE 10 0.5 11 U

1,2-DICHLOROETHENE (TOTAl.) 10 1 11 U

CHLOROFORM 10 0.6 11 U

1,2-DICHLOROETHANE 10 0.8 11 U

2-BlJTANONE 10 3.2 11 U

1,1,1-TRICHLOROETHANE 10 0.5 11 U

CARBON TETRACHLORIDE 10 0.9 11 U

BROMODICHLOROMETHANE 10 0.8 11 U

1,2-DICHLOROPROPANE 10 0.7 11 U

CIS-l,3-DICHLOROPROPENE 10 0.5 11 U

TRICHLOROETH8IlE 10 2.6 11 U

DIBROMOCHLOROMETHANE 10 1.3 11 U

1,1,2-TRICHLOROETHANE 10 1.4 11 U

BENZENE 10 0.4 11 U

TRANS-l,3-DICHLOROPROPENE 10 0.8 11 U

BROMOFORM 10 1.8 11 U

4-METHYL-2-PENTANONE 10 4.8 11 U

2-HEXANONE 10 4.1 11 U

TETRACHlOROETHENE 10 0.9 11 U

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

TOLUENE 10 0.7 11 U

CHLOROBENZENE 10 1 11 U

ETHYLBENZENE 10 0.7 11 U

STYRENE 10 1.1 11 U

XYLENE (TOTAL) 10 1.7 11 U

% SOLIDS: 87.0



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

CLIENT 10: 3-DS1-Sl-62993

LABORATORY 10: 14394.35

TCL SEMIVOLATILES SOILS (ug/Kg) CRQL MOL

PHENOL 330 36 380 U

BIS(2-CHLOROETHYljETHER 330 27 380 U

2-CHLOROPHENOL 330 37 380 U

1,3-DICHLOROBENZENE 330 40 380 U

1,4-DICHLOROBENZENE 330 43 69 J

1,2 - DICHLOROBENZENE 330 47 380 U

2-METHYLPHENOL 330 47 380 U

BIS(2-CHLOROISOPROPYL) ETHER 330 40 380 U

4-METHYLPHENOL 330 47 380 U
N-NITROSO-DI-N -PROPYLAMINE 330 47 380 U

HEXACHLOROETHANE 330 27 380 U

NITROBENZENE 330 53 380 U

ISOPHORONE 330 40 380 U

2-NITROPHENOL 330 33 380 U

2,4 - DIMETHYLPHENOL 330 77 380 U

2,4 - DICHLOROPHENOL 330 40 380 U

1,2.4-TRfCHLOROBENZENE 330 40 380 U

NAPHlHALENE 330 47 380 U

4-CHLOROANILINE 330 57 380 U

BIS(2-CHLOROETHOXY)METHANE 330 47 380 U

HEXACHLOROBUTADIENE 330 47 380 U

4-CHLORO -3-METHYLPHENOL 330 57 380 U

2 -METHYLNAPHTHALENE 330 47 380 U

HEXACHLOROCYCLOPENTADIENE 330 110 380 U

2,4,6-TRICHLOROPHENOL 330 53 380 U

2,4,5-TRICHLOROPHENOL 800 80 920 U

2-CHLORONAPHlHALENE 330 73 380 U

2-NITROANILINE 800 77 920 U

DIMETHYL PHTHALATE 330 83 380 U

ACENAPHlHYLENE 330 70 110 J
2,6-DINrTROTOLUENE 330 60 380 U

3-NrTROANILINE 800 55 920 U

ACENAPHlHENE 330 97 380 U



SITE: CTO #127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56 DRAIN SAMPLE RE8ULTS
LABORATORY: SOlJTHWEST LABORATORY OF OKLAHOMA

CLIENT 10: 3-081-S1-62993
LABORATORY 10: 14394.35

TCL SEMIVOLATILES SOILS (ug/Kg) CROL MOL

2,4 - DINITROPHENOL 800 43 920 U
4-NrTROPHENOL 800 120 920 U
DIBENZOFURAN 330 73 380 U
2,4-DINrTROTOLUENE 330 57 380 U
DIETHYLPHTHALATE 330 50 380 U
4-CHLOROPHENYL-PHENY~ER 330 40 380 U
FLUORENE 330 37 380 U
4-NrTROANILINE 800 43 920 U
4,6-DINrTRO-2- METHYLPH8'lOL 800 160 920 U
N-NrTROSODIPHENYLAMIN(I) 330 33 380 U
4-BROMOPHENYL-PHENY~ER 330 53 380 U
HEXACHLOROBENZENE 330 57 380 U
PENTACHUJROPHENOL 800 93 920 U
PHENANTHRENE 330 77 600 J
ANTHRACENE 330 73 140 J
CARBAZOLE 330 47 92 J
DI-N-BUTYLPHTHALATE 330 50 74 J
FLUORANTH8'lE 330 80 1600 J
PVRENE 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
B18(2 -ETHYLHEXYL) PHTHALATE 330 57 380 U
DI-N-OCTYL PHTHAlATE 330 47 380 U
BENZO(B) FWORANTHENE 330 120 880
BENZO(K)FWORANTHENE 330 150 620
BENZO(A)P'1'RENE 330 77 720
INDENO(I,2,3-CD)PYRENE 330 57 660
DIBENZ(A,H)ANTHRACENE 330 67 230 J
BENZO(G,H,QPERYLENE 330 97 480

% SOLIDS: 87.0



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

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

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

ALPHA-BHC 1.7 0.06 3.9 U
BETA-BI-C 1.7 0.12 3.9 U
DELTA-BHC 1.7 0.06 3.9 U
GAMMA-BHC (LINDANE) 1.7 0.06 3.9 U
HEPTACHlOR 1.7 0.06 3.9 U
ALDRIN 1.7 0.03 3.9 U
HEPTACHlOR EPOXIDE 1.7 0.03 3.9 U
ENDOSULFAN I 1.7 0.06 3.9 U
DIELDRIN 3.3 0.06 7.6 U
4,4'-DDE 3.3 0.06 7.6 U
ENORIN 3.3 0.15 11 J
ENDOSULFAN II 3.3 0.12 7.6 U
4,4'-000 3.3 0.09 7.6 U
ENDOSULFAN SULFATE 3.3 0.12 7.6 U
4,4'-DDT 3.3 0.12 7.6 U
METHOXYCHlOR 17 0.57 39 U
ENDRIN KETONE 3.3 0.09 7.6 U
ENDRIN ALDEHYDE 3.3 0.09 32 J
ALPHA-CHLORDANE 1.7 0.06 46
GAMMA-CHLORDANE 1.7 0.09 50
TOXAPHENE 170 0.9 390 U
AROCLOR-1016 33 0.9 76 U
AROCLOR-1221 67 0.12 150 U
AROCLOR-1232 33 0.3 76 U
AROCLOR-1242 33 0.3 76 U
AROCLOR-1248 33 1.2 76 U
AROCLOR-1254 33 1.5 76 U
AROCLOR-1260 33 1.2 76 U

% SOLIDS: 87.0



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

CLIENT ID: 3-D51-S1-62993
LABORATORY ID: 14394.35

TAL METAL SOILS (mg/Kg) CRDL IDL

ALUMINUM 40 6.6 3760
ANTlMONY 12 3.2 4.3 UR
ARSENIC 2 0.4 3.1
BARIUM 40 1.6 61.5 J
BERYLl.IUM 1 0.2 0.23 U
CADMIUM 1 0.6 1.7 U
CALCIUM 1000· 46 2000 J
CHROMIUM 2 1.2 10.2 J
COBALT 10 1.2 3.3
COPPER 5 0.4 569
IRON 20 1.6 15300
LEAD 0.6 0.4 391 J
MAGNESIUM 1000 38.6 1310 J
MANGANESE 1.6 0.4 131
MERCURY 0.1 0.1 2.2
NICKEL 6 3 7.6
POTASSIUM 1000 146.6 721 J
SELENIUM 1 0.2 0.45 U
SILVER 2 0.4 196
SODIUM 1000 50.4 1170 J
THALUUM 2 0.6 0.9 U
VANADIUM 10 1.2 7.6 J
ZINC 4 0.4 1460

""SOLIDS: 66.2



SITE: CTO #127, NCBC DAVISVIu..E, RHODE ISLAND
BUILDING 56 WIPE SAMPLE RESl.l..TS
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CUENTID: 3-WS1-Sl-6~3 3-WS2-S1-~3 3-WS3-S1-~ 3-WS4-S1-~

LABORATORY 10: 14409.18 14409.19 14409.20 14409.21

TCL SEMIVOLATILE WIPES (ug/wipe)

CRQL MOL

PHENOL 10 1.2 10 U 10 U 10 U 10 U

BIS(2-CHLOROETHYl)ElHER 10 0.8 10 U 10 U 10 U 10 U

2-CHLOROPHENOL 10 0.8 10 U 10 U 10 U 10 U

1,3-DICHLOROBENZENE 10 0.6 10 U 10 U 10 U 10 U

1,4- DICHLOROBENZENE 10 0.7 10 U 10 U 10 U 10 U

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

2-MElHYLPHENOL 10 0.6 10 U 10 U 10 U 10 U

BIS(2-CHLOROISOPROPVl)ETHER 10 0.9 10 U 10 U 10 U 10 U

4-MElHYLPHENOL 10 0.6 10 U 10 U 10 U 10 U

N-NITROSO- DI-N- PROPVLAMINE 10 0.7 10 U 10 U 10 U 10 U

HEXACHLOROElHANE 10 0.8 10 U 10 U 10 U 10 U

NITROBENZENE 10 0.6 10 U 10 U 10 U 10 U

ISOPHORONE 10 0.5 10 U 10 U 10 U 10 U

2-NITROPHENOL 10 0.7 10 UJ 10 UJ 10 UJ 10 UJ

2,4- DIMElHYLPHENOL 10 0.7 10 U 10 U 10 U 10 U

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

1.2,4-TRICHLOROBENZENE 10 0.8 10 U 10 U 10 U 10 U

NAPHTHALENE 10 0.7 10 U 10 U 10 U 10 U

4-CHLOAOANIUNE 10 1 10 U 10 U 10 U 10· U

BIS(2-CHLOAOETHOXY)METHANE 10 0.4 10 U 10 U 10 U 10 U

HEXACHLOROBUTADIENE 10 0.6 10 U 10 U 10 U 10 U

4-CHLORO-3-MElHYLPHENOL 10 1 10 U 10 U 10 U 10 U

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

HEXACHLOROCYCLOPENTADIENE 10 NA 10 U 10 U 10 U 10 U

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

2,4,5-TRICHLOROPHENOL 25 0.8 25 U 25 U 25 U 25 U

2-CHLORONAPHTHALENE 10 . 1 10 U 10 U 10 U 10 U

2-NITROANIUNE 25 1 25 U 25 U 25 U 25 U

DIMETHYL PHTHALATE 10 0.5 10 U 10 U 10 U 10 U

ACENAPHlHYLENE 10 1.2 10 U 10 U 10 U 10 U

2,6- DINITROTOLUENE 10 13 10 U 10 U 10 U 10 U

3-NITROANILINE 25 24 25 U 25 U 25 U 25 U

ACENAPHTHENE 10 1.5 10 U 10 U 10 U 0.6 J



SITE: CTO N127, NCBC DAVISVILLE, RHODE ISLAND

BUILDING 56 WIPE SAMPLE RESULTS

LABORATORf: SOUTHWEST LABORATORY OF OKLAHOMA

CUENT ID:
3-WS1-SI-6~3 3-WS2-51-6~3 3-WSJ-51-6:J>93 3-W$4-51-6:J>93

LABORATORf ID:
14409.18 14409.19 14409.20 14409.21

TCl SEMIVOLATlLE WIPES (ug/wipe)

2,4- DINITROPHENOL 25 1.1 25 U 25 U 25 U 25 U

4- NITROPHENOl 25 2.4 25 U 25 U 25 U 25 U

DIBENZOFURAN 10 1.3 10 U 10 U 10 U 0.8 J

2,4-DINITROTOWENE 10 1.6 10 U 10 U 10 U 10 U

DIETHYlPt-ITHALATE 10 1 10 U 10 U 10 U 10 U

4-CHlOROPHENYl-PHENYLETlHER 10 1.1 10 U 10 U 10 U 10 U

FLUORENE 10 1.2 10 U 10 U 10 U 0.8 J

4-NITROANIUNE 25 1.4 25 U 25 U 25 U 25 U

4,6- DINITRO-2- METHYLPHENOl 25 2.1 25 U 25 U 25 U 25 U

N-NITROSODIPHENYLAMIN(1) 10 1.3 10 U 10 U 10 U 10 U

4-BROMOPHENYL- PHENYLETHER 10 1.8 10 U 10 U 10 U 10 U

HEXACHLOROBENZENE 10 1.8 10 U 10 U 10 U 10 U

PENTACHLOROPHENOL 25 1.6 25 U 25 U 25 U 25 U

PHENANTHRENE 10 3.1 10 U 10 U 10 U 27

ANTHRACENE 10 2.1 10 U 10 U 10 U 0.6 J

CARBAZOLE 10 2.6 10 U 10 U 10 U 1 J

DI-N-BUTYLPHTHALATE 10 2.5 1 J 1 J 2 J 2 J

FLUORANTHENE 10 2.1 10 U 0.6 J 10 U 34

PVRENE 10 1.2 10 U 10 U 10 U 25

BUTYLBENZYLPHTHALATE 10 1.5 10 U 10 U 10 U 10 U

3,3' - DICHLOROBENZIDINE 10 0.7 10 U 10 U 10 U 10 U

BENZO(A)ANTH~ENE
10 1.4 10 U 10 U 10 U 2 J

CHRY5ENE 10 1 10 U 10 U 10 U 5 J

BI5(2- EllfYLHEXYl.) PHTHALATE 10 1.9 10 U 10 U 10 U 10 U

DI-N-OClYL PHTHALATE 10 1.2 3 J 0.6 J 10 U 1 J

BENZO(B) FWORANTHENE 10 2.7 10 U 10 U 10 U 2 J

BENZO(~FLUORANTHENE
10 2.6 10 U 10 U 10 U 1 J

BENZO(A)PVRENE 10 1 10 U 10 U 10 U 0.8 J

INDENO(1,2,3-CD)PVRENE 10 2 10 U 10 U 10 U 10 U

DIBENZ(A,H)ANTHRACENE 10 2.3 10 U 10 U 10 U 10 . U

BENZO(G,H,I)PERYLENE 10 2.1 10 U 10 U 10 U 10 U



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

CUENTID: 3-WSl -Sl-63093 3-WS2-S1-63093 3-WS3-S1-63093 3-WS4-S1-63093
LABORAlORY ID: 14409.18 14409.19 14409.20 14409.21

TCL PESTICIDES WIPES (UGIWIPE) CRQL MDUIDL

ALPHA-BHC 0.05 0.002 0.05 UJ 0.05 U 0.05 U 0.05 UJ
BETA-BHC 0.05 0.004 0.05 UJ 0.05 U 0.05 U 0.05 UJ
DELTA-BHC 0.05 0.002 0.05 UJ 0.05 U 0.05 U 0.05 UJ
GAMMA-BHC (LINDANE) 0.05 0.002 0.05 UJ 0.05 U 0.05 U 0.05 UJ
HEPTACHLOR 0.05 0.002 0.05 UJ 0.05 U 0.05 U 0.053 J

. ALDRIN 0.05 0.001 0.05 UJ 0.05 U 0.05 U 0.05 UJ
HEPTACHLOR EPOXIDE 0.05 0.001 0.05 UJ 0.05 U 0.05 U 0.05 UJ
ENDOSULFAN I 0.05 0.002 0.05 UJ 0.05 U 0.05 U 0.05 UJ
DIELDRIN 0.1 0.002 0.1 UJ 0.1 U 0.1 U 0.21 J
4..4.'-DDE 0.1 0.002 0.1 UJ 0.1 U 0.1 U 0.1 UJ
ENDRIN 0.1 0.005 0.1 UJ 0.1 U 0.1 U 0.1 UJ
ENDOSULFAN II 0.1 0.004 0.1 UJ 0.1 U 0.1 U 0.1 UJ
4,4'-000 0.1 0.003 0.1 UJ 0.1 U 0.1 U 0.1 UJ
ENDOSULFAN SULFATE 0.1 0.004 0.1 UJ 0.1 U 0.1 U 0.1 UJ
4.4'-DDT 0.1 0.004 0.1 UJ 0.1 U 0.1 U 0.1 UJ
METHOXYCHLOR 0.5 0.019 0.5 UJ 0.5 U 0.5 U 0.5 UJ
ENDRIN KETONE 0.1 0003 0.1 UJ 0.1 U 0.1 U 0.1 UJ
ENDRIN ALDEHYDE 0.1 0.003 0.1 UJ 0.12 J 0.1 U 0.7 J
ALPHA-CHLORDANE 0.05 0.002 0.05 UJ 0.05 U 0.05 U 0.05 UJ
GAMMA-CHLORDANE 0.05 0.003 0.05 UJ 0.05 U 0.05 U 0.05 UJ
TOXAPHENE 5 0.03 5 UJ 5 U 5 U 5 UJ
AROCLOR-l016 1 0.03 1 UJ 1 U 1 U 1 UJ
AROCLOR-I221 2 0.04 2 UJ 2 U 2 U 2 UJ
AROCLOR-1232 1 0.01 1 UJ 1 U 1 U 1 UJ
AROCLOR-1242 1 0.01 1 UJ 1 U 1 U 1 UJ
AROCLOR-1248 1 0.04 1 UJ 1 U 1 U 1 UJ
AROCLOR-1254 1 0.05 1 UJ 1 U 1 U 1 UJ
AROCLOR-1260 1 0.04 1 UJ 1 U 1 U 1 UJ



SITE: CTO (/127. NCBC OAVISVlll.E, RHODE ISLAND

BUILDING 56 WIPE SAMPLE HESULTS

LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10:
3-WS1-S1-63093 3-WS2-S1-63093 3-WSJ-S1-63093 3-WS4-S1-63093

LABORATORY 10:
14409.18 14409.19 14409.20 14409.21

TAL METAL WIPES lug/wipe)

CROL IDL

ALUMINUM 40 6.8 192 198 1020 265

ANTIMONY 12 3.2 1.9 UJ 1.9 UJ 1.9 UJ 1.9 UJ

ARSENIC 2 0.4 0.16 0.24 1.10 0.38

BARIUM 40 1.8 4.3 5.8 16.8 10.9

BERYLLIUM 1 0.2 0.10 U 0.10 U 0.10 U 0.10 U

CADMIUM 1 0.6 0.44 U 0.37 U 0.47 U 0.73 U

CALCIUM 1000 46 610 602 2200 1250

CHROMIUM 2 1.2 2.3 2.1 4.9 4.8

COBAlT \0 1.2 0.50 UJ 0.50 UJ 0.82 0.88

COPPER 5 0.4 4.2 U 3.9 U 9.7 8.2

IRON 20 1.6 635 731 4030 1750

LEAD 0.6 0.4 18.9 20.7 122 43.5

MAGNESIUM \000 38.6 89.8 118 338 171

MANGANESE 1.8 0.4 5.4 6.2 45.2 13.3

MERCURY 0.1 0.1 0.04 0.08 0.02 U 0.48

NICKel 8 3 2.1 U 2.1 U 2.1 U 2.1 U

POTASSIUM 1000 148.6 91.2 164 291 162

SELENIUM 1 0.2 0.2 U 0.2 U 0.2 U 0.2 U

SILVER 2 0.4 0.3 U 0.3 U 0.3 U 0.3 U

SODIUM \000 50.4 265 U 295 U 332 U 374 U

THALLIUM 2 0.6 0.2 U 0.2 U 0.2 U 0.2 U

VANADIUM \0 1.2 0.6 U 0.6 U 2.8 0.84

ZINC 4 0.4 24.6 42.9 100 72.8



SITE: CTO 127, NCBC DAVISVILLE, RI
BUILDING 56
SURFACE SOIL RESULTS· ROUND 2
LABORATORY: SOUTHWEST LASORATORY OF OKLAHOMA

CLIENT 10: 3-SS1A-S1-021594 3-SS2A-S1-021594 3-SS3A·S1-021594 3-SS4A-S1-021594
LABORATORY 10: 17595.16 17595.17 17595.18 17595.19

FIELD DUPLICATE PAIR
'l6 SOLIDS: 95 92 92 86

TCL VOLATILES SOILS (UGIKG) . CRQL MOL

CHLOROMETHANE 10 1.9 10 U 11 U 11 U 12 U
BROMOMETHANE 10 2.8 10 U 11 U 11 U 12 U
VINYL CHLORIDE 10 1.9 10 U 11 U 11 U 12 U
CHLOROETHANE 10 2.9 10 U 11 U 11 U 12 U
METHYLENE CHLORIDE 10 2.1 14 U 15 15 6 J
ACETONE 10 3.7 46 U 27 14 12 U
CARBON DISULFIDE 1'0 1.4 10 U 11 U 11 U 12 U
1,1-DICHLOROETHENE 10 1.1 10 U 11 U 11 U 12 U
1,1-DICHLOROETHANE 10 1.6 10 U 11 U 11 U 12 U
1,2-DICHLOROETHENE (TOTAL) 10 1.2 10 U 11 U 11 U 12 U
CHLOROFORM 10 1.3 10 U 11 U 11 U 12 U
1,2-DICHLOROETHANE 10 2.8 10 U 11 U 11 U 12 U
2-BUTANONE 10 3.9 10 J 11 U 11 U 12 U
1,1,1"TRICHLOROETHANE 10 0.6 10 U 11 U 11 U 12 U
CARBON TETRACHLORIDE 10 1.2 10 U 11 U 11 U 12 U
BROMODICHLOROMETHANE 10 0.7 10 U 11 U 11 U 12 U
l,2-DICHLOROPROPANE 10 1 10 U 11 U 11 U 12 U
CIS-1,3-DICHLOROPROPENE 10 1 10 U 11 U 11 U 12 U
TRICHLOROETHENE 10 1.1 10 U 11 U 11 U 12 U
DIBROMOCHLOROMETHANE 10 1.4 10 U 11 U 11 U 12 U
1,1,2-TRICHLOROETHANE 10 1.1 10 U 11 U 11 U 12 U
BENZENE 10 1.2 10 U 11 U 11 U 12 U
TRANS-1,3-DICHLOROPROPENE 10 0.9 10 U 11 U 11 U 12 U
BROMOFORM 10 2.5 10 U 11 U 11 U 12 U
4-METHYL-2-PENTANONE 10 4 10 U 11 U 11 U 12 U
2-HEXANONE 10 4.8 10 U 11 U 11 U 12 U
TETRACHLOROETHENE 10 1.3 2 J 2 J 4 J 3 J
1,1,2,2.TETRACHLOROETHANE 10 1.7 10 U 11 U 11 U 12 U
TOLUENE 10 0.9 10 U 11 U 11 U 12 U
CHLOROBENZENE 10 0.8 10 U 11 U 11 U 12 U
ETHYLBENZENE 10 2.6 10 U 11 U 11 U 12 U
STYRENE 10 0.9 10 U 11 U 11 U 12 U
XYLENE (TOTAL) 10 1.7 10 U 11 U 11 U 12 U

3A_SS_VWK3



SITE: CTO 127, NCBC DAVISVILLE, RI
BUILDING 56
SURFACE SOIL RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10: 3-SS4A-52-201594
LABORATORY 10: 17595.20

FIELD DUPLICATE PAIR
% SOLlD.S: 84

TCL VOLATILES SOILS (UGIKG) CRQL MOL

CHLOROMETHANE 10 1.9 12 U
BROMOMETHANE 10 2.8 12 U
VINYL CHLORIDE 10 1.9 12 U
CHLOROETHANE 10 2.9 12 U
METHYLENE CHLORIDE 10 2.1 4 J
ACETONE . 10 3.7 13 U
CARBON DISULFIDE 10 1.4 12 U
1,1-DICHLOROETHENE 10 1.1 12 U
1,1-DICHLOROETHANE 10 1.6 12 U
1,2-DICHLOROETHENE (TOTAL) 10 1.2 12 U
CHLOROFORM 10 1.3 12 U
1,2-DICHLOROETHANE 10 2.8 12 U
2-BUTANONE 10 3.9 12 U
1,1,1-TRICHLOROETHANE 10 0.6 12 U
CARBON TETRACHLORIDE 10 1.2 12 U
BROMODICHLOROMETHANE 10 0.7 12 U
1,2-DICHLOROPROPANE 10 1 12 U
CIS-1,3-DICHLOROPROPENE 10 1 12 U
TRICHLOROETHENE 10 1.1 12 U
DIBROMOCHLOROMETHANE 10 1.4 12 U
1,1,2-TRICHLOROETHANE 10 1.1 12 U
BENZENE 10 1.2 12 U
TRANS-1,3-DICHLOROPROPENE 10 0.9 12 U
BROMOFORM 10 2.5 12 U
4-METHYL-2-PENTANONE 10 4 12 U
2-HEXANONE 10 4.8 12 U
TETRACHLOROETHENE 10 1.3 1 J
1,1,2,2-TETRACHLOROETHANE 10 1.7 12 U
TOLUENE 10 0.9 12 U
CHLOROBENZENE 10 0.8 12 U
ETHYLBENZENE 10 2.6 12 U
STYRENE 10 0.9 12 U
XYLENE (TOTAL) 10 1.7 12 U

'.

3A_SS_VWK3



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56
SURFACE SOIL RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10: 3-SS1A-S1-021594 . 3-SS2A-S1-021594 3-SS3A-S1-021594 3-SS4A-S1-021594 3-SS4A-S2-021594
LABORATORY 10: 17595.16 17595.17 17595.18 17595.19 17595.20

FIELD DUPLICATE PAIR
% SOLIDS: 95 92 92 86 84

TCL SEMIVOLATILES SOILS (UG/KG)

PHENOL 350 U 360 U 360 U 380 U 390 U
BIS(2-CHLOROETHYL)ETHER 350 U 360 U 360 U 380 U 390 U
2-CHLOROPHENOL 350 U 360 U 360 U 380 U 390 U
l,3-DICHLOROBENZENE 350 U 360 U 360 U 380 U 390 U
1,4-DICHLOROBENZENE 350 U 360 U 360 U 380 U 390 U
1,2-DICHLOROBENZENE 350 U 360 U 360 U 380 U 390 U
2-METHYLPHENOL 350 U 360 U 360 U 380 U 390 U
BIS(2-CHLOROISOPROPYL)ETHER 350 U 360 U 360 U 380 U 390 U
4-METHYLPHENOL 350 U 360 U 360 U 380 U 390 U
N-NITROSO-DI-N-PROPVLAMINE 350 U 360 U 360 U 380 U 390 U
HEXACHLOROETHANE 350 U 360 U 360 U 380 U 390 U
NITROBENZENE 350 U 360 U 360 U 380 U 390 U
ISOPHORONE 350 U 360 U 360 U 380 U 390 U.
2-NITROPHENOL 350 U 360 U 360 U 380 U 390 U
2,4-DIMETHYLPHENOL 350 U 360 U 360 U 380 U 390 U
2,4 - DICHLOROPHENOL 350 U 360 U 360 U 380 U 390 U
1,2,4-TRICHLOROBENZENE 350 U 360 U 360 U 380 U 390 U
NAPHTHALENE 350 U 360 U 360 U 380 U 390 U
4-CHLOROANILINE 350 U 360 U 360 U 380 U 390 U
BIS(2-CHLOROETHOXY)METHANE 350 U 360 U 360 U 380 U 390 U
HEXACHLOROBUTADIENE 350 U 360 U 360 U 380 U 390 U
4-CHLORO-3-METHYLPHENOL 350 U 360 U 360 U 380 U 390 U
2- METHYLNAPHTHALENE 350 U 360 U 360 U 380 U 390 U
HEXACHLOROCYCLOPENTADIENE 350 U 360 U 360 U 380 U 390 U
2,4,6-TRiCHLOROPHENOL 350 U 360 U 360 U 380 U 390 U
2,4,5-TRICHLOROPHENOL 840 U 870 U 870 U 930 U 950 U
2-CHLORONAPHTHALENE 350 U 360 U 360 U 380 U 390 U
2 - NITROANILINE 840 U 870 U 870 U 930 U 950 U
DIMETHYL PHTHALATE 350 U 360 U 360 U 380 U 390 U
ACENAPHTHYLENE 350 U 360 U 64 J 20 J 390 U
2,6-DINITROTOLUENE 350 U 360 U 360 U 21 J 390 U
3-NITROANILINE 840 U 870 U 870 U 930 UJ 950 UJ
ACENAPHTHENE 350 U 360 U 360 U 380 U 390 U

3A_SS_BWK3



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56
SURFACE SOIL RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CUENTID: 3-SS1A-Sl-021594 3-SS2A-Sl-021594 3-SS3A-Sl-021594 3-SS4A-Sl-021594 3-SS4A-S2-021594

LABORATORY ID: 17595.16 17595.17 17595.18 17595.19 17595.20
FIELD DUPUCATE PAIR

%SOUDS: 95 92 92 86 84

TCL SEMIVOLATILES SOILS (UG/KG)

2,4 - DINITROPHENOL 840 U 870 U 870 U 930 U 950 U

4-NITROPHENOL 840 U 870 U 870 U 930 U 950 U

DIBENZOFURAN 350 U 360 U 360 U 380 U 390 U

2,4 - DINITROTOLUENE 350 U 360 U 360 U 380 U 390 U

DIETHYLPHTHALATE 350 U 360 U 360 U 380 U 390 U

4-CHLOROPHENYL-PHENYLETHER 350 U 360 U 360 U 380 U 390 U

FLUORENE 350 U 360 U 21 J 380 U 390 U

4-NITROANIUNE 840 U 870 U 870 U 930 U 950 U

4,6-DINITRO-2-METHYLPHENOL 840 U 870 U 870 U 930 U 950 U

N-NITROSODIPHENYLAMIN(l) 350 U 360 U 360 U 380 U 390 U

4- BROMOPHENYL-PHENYLETHER 350 U 360 U 360 U 380 U 390 U

HEXACHLOROBENZENE 350 U 360 U 360 U 380 U 390 U

PENTACHLOROPHENOL 840 U 870 U 870 U 930 U 950 U

PHENANTHRENE . 350 U 25 J 220 J 29 J 32 J

ANTHRACENE 350 U 360 U 62 J 380 U 390 U

CARBAZOLE 350 U 360 U 360 U 22 J 390 U

DI- N- BUTYLPHTHALATE 27 J 360 U 360 U 51 J 27 J

FLUORANTHENE 350 U 60 J 540 100 J 85 J

PYRENE 350 U 53 J 490 86 J 62 J

BUTYLBENZVLPHTHALATE 350 U 30 J 360 U 24 J 390 U

3,3'-DICHLOROBENZIDINE 350 U 360 U 360 U 380 U 390 U

BENZO(~ANTHRACENE 350 U 30 J 240 J 57 J 32 J

CHRYSENE 350 U 43 J 280 J 63 J 46 J

BIS(2-ETHYLHEXYL)PHTHALATE 350 U 360 U 360 U 380 U 390 U

DI-N-OCTYL PHTHALATE 350 U 360 U 360 U 380 U 390 U

BENZO(B)FLUORANTHENE 350 U 40 J 250 J 57 J 48 J

BENZO(~FLUORANTHENE 350 U 45 J 250 J 70 J 38 J

BENZO(A)PYRENE 350 U 37 J 200 J 50 J 33 J

INDENO(1.2,3-CD)PVRENE 350 U 27 J 110 J 47 J 32 J

DIBENZ(A,H)ANTHRACENE 350 U 360 U 36 J 21 J 390 U

BENZO(G,H,I)PERYLENE 350 U 25 J 88
.'

J 42 J 29 J

3A_SS_BWK3



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56
SURFACE SOIL RESULTS - ROUND 2
SDG NO: 17595
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT ID: 3-SS1A-Sl-021594 3-SS2A-Sl-021594 3-SS3A-Sl-021594 3-SS4A-Sl-021594 3-SS4A-S2-021594
LABORATORY 10: 17595.16 17595.17 17595.18 17595.19 17595.20

FIELD DUPUCATE PAIR
% SOLIDS: 95 92 92 86 84

TCL PESTICIDES/PCB SOILS (UG/KG) CRQL MOL

ALPHA-BHC 1.7 0.07 18 U 18 U 9.2 J 20 U 2 UJ
BETA-BHC 1.7 0.15 18 U 18 U 18 U 20 U 2 UJ
DELTA-BHC 1.7 0.07 18 U 18 U 18 U 20 U 2 UJ
GAMMA-BHC (LINDANE) 1.7 0.07 18 U 18 U 18 U 20 U 2 UJ
HEPTACHLOR 1.7 0.16 18 U 18 U 18 U 20 U 2 UJ
ALDRIN 1.7 0.07 18 U 18 U 18 U 20 U 2 UJ
HEPTACHLOR EPOXIDE 1.7 0.05 18 U 18 U 18 U 20 U 2 UJ
ENDOSULFAN I 1.7 0.08 18 U 18 U 18 U 20 U 2 UJ
DIELDRIN 3.3 0.24 35 U 36 U 36 U 38 U 3.9 UJ
4,4'-DDE 3.3 0.1 8.6 J 36 U 36 U 38 U 3.9 UJ
ENDRIN 3.3 0.15 35 U 36 U 36 U 5.7 J 3.9 UJ
ENDOSULFAN II 3.3 0.13 35 U 36 U 5 J 38 U 3.9 UJ
4,4'-000 3.3 0.09 5.3 J 36 U 36 U 38 U 3.9 UJ
ENDOSULFAN SULFATE 3.3 2.9 35 U 36 U 36 U 38 U 3.9 UJ
4,4'-DDT 3.3 0.14 35 U 36 U 36 U 38 U 3.9 UJ
METHOXYCHLOR 17 0.66 180 U 180 U 180 U 200 U 20 UJ
ENDRIN KETONE 3.3 0.12 35 UJ 36 UJ 36 U 38 UJ 3.9 UJ
ENDRIN ALDEHYDE 3.3 0.1 35 U 36 U 7.4 J 38 U 3.9 UJ
ALPHA-CHLORDANE 1.7 0.12 18 U 18 U 14 J 20 U 2 UJ
GAMMA-CHLORDANE 1.7 0.09 18 U 18 U 8.5 J 20 U 2 UJ
TOXAPHENE 170 1 1800 U 1800 U 1800 U 2000 U 200 UJ
AROCLOR-l016 33 1 350 U 360 U 360 U 380 U 39 UJ
AROCLOR-1221 67 1.3 710 U 730 U 730 U 780 U 80 UJ
AROCLOR-1232 33 0.33 350 U 360 U 360 U 380 U 39 UJ
AROCLOR-1242 33 0.33 350 U 360 U 360 U 380 U 39 UJ
AROCLOR-1248 33 1.3 350 U 360 U 360 U 380 U 39 UJ
AROCLOR-1254 33 1.7 350 U 360 U 360 U 380 U 39 UJ
AROCLOR-1260 33 1.3 350 U 360 U 140 . J 380 U 39 UJ

3A_SS_PWK3



SITE: CTO 127. NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56
SURFACE SOIL RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10: 3-SS1A-Sl-021594 3-SS2A-Sl-021594 3-SS3A-Sl-021594 3-SS4A-Sl-021594 3-SS4A-S2-021594
LABORATORY 10: 17595.16 17595.17 17595.18 17595.19 17595.20

FiElD DUPUCATE PAIR
% SOLIDS: 95 92 92 86 84

TAL METAL SOILS (MG/KG) CRQL IOL

ALUMINUM 20 7.4 3610 5780 5430 3750 2820
ANTIMONY 6 2 11.7 UJ 12.4 UJ 12.3 UJ 13.5 UJ 13 UJ
ARSENIC 1 0.2 0.97 1.2 1.5 1.1 1.1 J
BARIUM 20 0.8 11.8 J 31.3 J 66.3 J 20.1 J 14.1 J
BERYlliUM 5 0.1 0.4 J 0.55 J 0.63 J 0.32 J 0.37 J
CADMIUM 0.5 0.2 0.63 UJ 0.66 UJ 0.66 UJ 0.72 UJ 0.7 UJ
CALCIUM 500 24 4340 4700 422 497 446
CHROMIUM 1 0.3 7.5 13.4 10.9 5.3 4.3
COBALT 5 0.4 1.6 U 3.8 U 3.3 U 1.7 U 2.3 U
COPPER 2.5 0.2 4.7 U 9.6 U 12.7 U 9.5 U 8.5 U
IRON 10 0.5 5630 11000 11400 7640 4810
LEAD 0.3 0.1 20.8 J 105 J 90.4 J 208 J 68.5 J
MAGNESIUM 500 17.3 906 2440 1800 771 511
MANGANESE 1.5 0.1 87 143 151 155 99.2
MERCURY 0.1 0.1 0.1 U 0.11 U 0.11 U 0.12 U 0.12 U
NICKEL 4 1.1 2.9 7.3 5.5 2.8 2.8
POTASSIUM 500 42.7 539 U 1370 1140 854 U 3.40 U
SELENIUM 0.5 0.2 0.63 UJ 0.66 UJ 0.66 UJ 0.72 UJ 0.7 UJ
SILVER 1 0.3 1.9 UJ 2 UJ 2 UJ 2.2 UJ 2.1 UJ
SODIUM 500 29.8 184 313 . 173 213 227
THALUUM 1 0.3 0.27 UJ 0.22 UJ 0.24 UJ 0.32 UJ 0.28 UJ
VANADIUM 5 0.3 4.2 J 13.6 J 9.6 J 5.4 J 4 J
ZINC 2 0.3 40.7 U 69.4 J 100 J 224 J 126' J
CYANIDE 0.5 NA 0.52 U 0.55 U 0.55 U 0.6 U 0.58 U

3A_SS_IWKJ



SITE; CTO 127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56
WIPE SAMPLE RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENTID; 3-WS4A-S1- 3-WS4A-S2
LABORATORY 10; 17596.02 17596.03

TCL SEMIVOLAnLES WIPES (UG/WIPEj CROL MOL

PHENOL 10 3.7 10 U 10 U
BIS(2-CHLOROETHYL)ETHER 10 4 10 U 10 U
2-CHLOROPHENOL 10 4 10 U 10 U
l,3-DICHLOROBENZENE 10 3 10 U 10 U
1A-DICHLOROBENZENE 10 3.1 10 U 10 U
l,2-DICHLOROBENZENE 10 3.6 10 U 10 U
2-METHYLPHENOL 10 4.3 10 U 10 U
BIS(2-CHLOROISOPROPYL)ETHER 10 4.6 10 U 10 U
4-METHYLPHENOL 10 4 10 U 10 U
N-NITROSO-DI-N-PROI'YLAMINE 10 3 10 U 10 U
HEXACHLOROETHANE 10 2.8 10 U 10 U
NITROBENZENE 10 3.6 10 U 10 U
ISOPHORONE 10 3 10 U 10 U
2-NITROPHENOL 10 3.5 10 U 10 U
2.4-DIMETHYLPHENOL 10 4.8 10 U 10 U
2,4 - DICHLOROPHENOL 10 3.7 10 U 10 U
1,2,4 - TRICHLOROBENZENE 10 2.9 10 U 10 U
NAPHTHALENE 10 3.7 10 U 10 U
4-CHLOROANIUNE 10 9.8 10 U 10 U
BIS(2-CHLOROETHOxy)METHANE 10 3.3 10 U 10 U
HEXACHLOROBUTADIENE 10 3 10 U 10 U
4-CHLORO-3-METHYLPHENOL 10 3.2 10 U' 10 U
2 - METHYLNAPHTHALENE 10 3.3 10 U 10 U
HEXACHLOROCYCLOPENTADIENE 10 NA 10 U 10 U
2,4,6-TRICHLOROPHENOL 10 3.5 10 U 10 U
2,4,5-TRICHLOROPHENOL 25 3.4 25 U 25 U
2-CHLORONApHTHALENE 10 3.2 10 U 10 U
2-NITROANILINE 25 3 25 U 25 U
DIMETHYL PHTHALATE 10 2.44 10 U 10 U
ACENAPHTHYLENE 10 3.3 10 U 10 U
2,6-DINITROTOLUENE 10 2.9 10 U 10 U
3-NITROANIUNE 25 2.5 25 U 25 U
ACENAPHTHENE 10 3.3 10 U 10 U

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 3-WS4A-S2
LABORATORY 10: 17596.02 17596.03

TCL SEMIVOLATILES WIPES (UG/WIPE) CRQL MDL

2,4 - DINITROPHENOL 25 2.6 10 U 10 U
4-NITROPHENOL 25 2.3 25 UR 25 UR
DIBENZOFURAN 10 3.2 10 U 10 U
2,4 -DINITROTOLUENE 10 2.1 25 U 25 U
DIETHYLPHTHALATE 10 2.9 10 U 10 U
4-CHLOROPHENYL-PHENYLETHER 10 3.6 10 U 10 U
FLUORENE 10 3 10 U 10 U
4-NITROANILINE 25 2.1 25 U 25 U
4,6- DINITRO-2-METHYLPHENOL 25 2.5 25 U 25 U
N- NITROSODIPHENYLAMIN(1) 10 2 10 U 10 U
4- BROMOPHENYL- PHENYLETHER 10 2.8 10 U 10 U
HEXACHLOROBENZENE 10 2.2 10 U 10 U
PENTACHLOROPHENOL 25 2 25 U 25 U
PHENANTHRENE 10 2.3 4 J 15
ANTHRACENE 10 2.4 10 U 10 U
CARBAZOLE 10 2.2 0.9 J 2 J
DI-N-BUTYLPHTHALATE 10 2.8 2 J 2 J
FLUORANTHENE 10 1.2 13 30
PYRENE 10 1.6 6 J 15
BUTYLBENZVLPHTHALATE 10 1.8 10 U 1 J
3,3' - DICHLOROBENZIDINE 10 0.7 10 U 10 U
BENZO~)ANTHRACENE 10 1.4 10 U 1 J
CHRYSENE 10 1.7 3 J 5 J
BIS(2-ETHYLHEXYL) PHTHALATE 10 1.5 10 U 10 U
DI-N-OCTYL PHTHALATE 10 2 0.6 J 0.7 J
BENZO(B)FLUORANTHENE 10 1.4 2 J 1 J
BENZO(~FLUORANTHENE 10 2.2 10 U , J
BENZO(A)PYRENE 10 0.9 10 U 10 U
INDENO(1,2,3-CD)PVRENE 10 1.5 10 U 10 U
DIBENZ(A,H)ANTHRACENE 10 2 10 U 10 U
BENZO(G,H,I)PERYLENE 10 1.6 10 U 10 U

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 3-WS4A-S2
LABORATORY ID: 17596.02 17596.03

TCL PESTICIDES WIPES (UG/WIPE) CROL MDL

ALPHA-BHC 0.05 0.002 0.05 U 0.05 U
BETA-BHC 0.05 0.004 0.05 U 0.05 U
DELTA-BHC 0.05 0.002 0.05 U 0.05 U
GAMMA-BHC(L1NDAN~ 0.05 0.002 0.05 U 0.05 U
HEPTACHLOR 0.05 0.005 0.05 U 0.05 U
ALDRIN 0.05 0.002 0.05 U 0.05 U
HEPTACHLOR EPOXIDE 0.05 0.002 0.05 U 0.05 U
ENDOSULFAN I 0.05 0.002 0.05 U 0.05 U
DIELDRIN 0.1 0.007 0.1 U 0.15 J
4,4'-DDE 0.1 0.003 0.15 0.11 J
ENDRIN 0.1 0.005 0.1 U 0.1 U
ENDOSULFAN II 0.1 0.004 0.1 U 0.1 U
4,4'-DDD 0.1 0.003 0.1 U 0.1 U
ENDOSULFAN SULFATE 0.1 0.089 0.1 U 0.1 U
4,4'-DDT 0.1 0.004 0.1 U 0.1 U
METHOXYCHLOR 0.5 0.02 0.5 U 0.5 U
ENDRIN KETONE 0.1 0.004 0.1 U 0.1 U
ENDRIN ALDEHYDE 0.1 0.003 0.1 U 0.1 U
ALPHA-CHLORDANE 0.05 0.004 0.05 U 0.05 U
GAMMA-CHLORDANE 0.05 0.003 0.05 U 0.05 U
TOXAPHENE 5 0.03 5 U 5 U
AROCLOR-1016 1 0.03 1 U 1 U
AROCLOR-1221 2 0.04 2 U 2 U
AROCLOR-1232 1 0.01 1 U 1 U
AROCLOR-1242 1 0.01 1 U 1 U
AROCLOR-1248 1 0.04 1 U 1 U
AROCLOR -1254 1 0.05 1 U 1 U
AROCLOR -1260 1 0.04 1 U 1 U

3A P WSWK3



SITE: CTO 127, NCBC DAVISVILLE, RHODE ISLAND
BUILDING 56
WIPE SAMPLE RESULTS - ROUND 2
LABORATORY: SOUTHWEST LABORATORY OF OKLAHOMA

CLIENT 10: 3-WS4A-Sl 3-WS4A-S2
LABORATORY 10: 17596.02 17596.03

TAL METALS WIPES (UG/WIPE) CROL IDL

ALUMINUM 20 7.4 214 71.5
ANTIMONY 6 2 3 UJ 3 UJ
ARSENIC 1 0.2 0.4 U 0.4 U
BARIUM 20 0.8 7.2 1.9
BERYLLIUM 5 0.1 0.2 U 0.2 U
CADMIUM 0.5 0.2 0.4 U 0.4 U
CALCIUM 500 24 657 192
CHROMIUM 1 0.3 2.7 1
COBALT 5 0.4 2.1 0.8 U
COPPER 2.5 0.2 16.7 4.9
IRON 10 0.5 647 180
LEAD 0.3 0.1 34.8 11
MAGNESIUM 500 17.3 195 55.9
MANGANESE 1.5 0.1 7.1 2.3
MERCURY 0.1 0.1 0.03 0.1
NICKEL 4 1.1 2 U 2 U
POTASSIUM 500 42.7 57.4 UJ 57.4 UJ
SELENIUM 0.5 0.2 0.6 U 0.6 U
SILVER 1 0.3 0.4 U 0.4 U
SODIUM 500 29.8 258 233
THALLIUM 1 0.3 0.2 U 0.2 U
VANADIUM 5 0.3 1 UJ 1 UJ
ZINC 2 0.3 73.7 18.5
CYANIDE 0.5 NA 1.3 1

3A I WS.WK3



APPENDIX B

BORING LOGS



BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORAnON

PROJECT: NCBC - CTO 127

DATE STARTED: 6/23/93

DATE COMPLETED: 6/23/93

LOCATION: Building 56

INCLINA TION:--'-Ve.;;.;.r...;.;ti.;;.ca""' _

BEARING:...;N.;.;/.;.;A _

DRILLED BY: C. Stamas/EDI

LOGGED BY:_P'-'.....;Y'-'0.;;.un.;.;9<-- _

CHECKED BY:_W;.;.;.~M.;.;;a;;..rt:.;;in.;.... _

BORING NO.:--=.S1'.,..- _

GROUND ELEV.: Not surveye(

TOTAL DEPTH: 10 feet

PEN.

In.

SAMPLE

>W(IJ
...J(IJw_

I
.... ll..(IJ
W(IJ
0_

Oro

--10

1-14

f-l6

1-20

TYPE- BLOWS

. NO. PER 6°

S-I l"- 5-17

~
18 - 19

S-2 I- 18 - 19

~
14 - 18

S-3 f- 19 - 15

I~
13 - 12

S-4 - 15 - 13

I~
13 - 13

S-5 - 11 - 10

IA
10 - 19

I-

24

24

24

24

24

REMARKS ON u

REC. ADVANCE OF Z(.OJ
ll..o

In• BORING
~...J
(.OJ

14 4 in. 01 backlill

material

14 0 ppm on sample

16 0 ppm on sample

20 0 ppm on sample

24 0 ppm on sample

SOIL AND ROCK DESCRIPTIONS

S-I (Q It. to I It. 2 in.) SILTY SAND. line - coarse sand with
subrounded to rounded gravel up to I in.. brown. (SM)

S-2 (2 It. to 3 It. 2 in.) SAND. line sand with slight trace 01

silt. poorly sorted, evidence 01 cross bedding. white/tan.
(SP)

S-3 (4 It. to 5 It. 4 in.) SAND. similar to S-2. (SP)

S-4A (6 It. to 8 It.) SAND. similar to S-2. (SP)

S-48 (6 It. to 8 It.) SIL TY SAND. similar to S-I but with

angular to rounded gr avel up to 0.5 in. ISM)

S-5A (8 It. to 9 It. I in.) SIL TY SAND. similar to S-I. dark
brown. (SM)

S-58 (9 It. I in. to 10 It.) SAND. similar to S-2. (SP)

END OF BORING @ 10 FT. BOREHOLE ABANDONED AND

BACKFILLED. NO MONITORING WELL INSTALLED.

LEGEND:
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a split barrel sampler:
coring time per foot of rock

PEN - Penetration length of sampler
REC - Length of sample recovered
'¥ - Natural ground water table

NOTES:

Borehole advanced by driving a 2 in. split barrel sampler with a

140 lb. weight. Continuous 2 in. split barrel samples were collected

to a depth 01 10 It. No monitoring well installed.

DATE: 09/13/93

PAGE: 1 OF 1

PROJECT NO.: 8659

BORING NO.;...;;;B_'__



BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORAnON

PROJECT: NCBC - CTO 127

DATE STARTED: 6/23/93

DATE COMPLETED: 6/23/93

LOCAnON: Building 56

INCLINA TION:......;.Ve;:.;r..:.ti;,;;c.::.al~ _

BEARING:....;N~/.:;:A _

DRILLED BY: C. Stamas/EDI

LOGGED 8Y:....:..:P.:...Y:..:o;.::un:.:..;gL.- _

CHECKED BY:.....;.;.W.;..;M..;.;a:;.r..:.;,ti;.;.n _

BORING NO.:....;8::::2~ _

GROUND ELEV.: Not surveye

TOTAL DEPTH: 10 feet

SAMPLE REMARKS ON u

>-
:I: ~t!I..... - TYPE- BLOWS PEN. REC. ADVANCE OF 0. 0 SOIL AND ROCK DESCRIPTIONSwv o.v

~...J...Jv Wv
NO. PER 6' In. in. BORINGw- e_ t!I

Ot-o 5-1 I-- 2 - 1 24 0 Concrete chips 5-1 (0 ftl No recovery. concrete chips and dust.
1- 1

1-12

-16

H8

1-20

LEGEND:
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a split barrel sampler:
cOring lime per foot of rock

PEN - Penetration length of sampler
REC - Length of sample recovered
~ - Natural ground water table

NOTES:

Borehole advanced by driving a 2 in. split barrel sampler with a
140 lb. weight. Continuous 2 in: split barrel samples were collected
to a depth of 10 ft. No monitoring well installed.

DATE: 09/13/93

PAGE: I OF 1

PROJECT NO.: 8659

BORING NO.:..:B:..:.2__



BORING lOG HALLIBURTON NUS ENVIRONMENTAL CORPORAnON

PROJECT: NCBC - CTO 127

DATE STARTED: 6/23/93

DA TE COMPLETED: 6/23/93

LOCAnON: Building 56

INCLINA TION:--'-Vef.:;.;..;.ti""c..;;;;al'-- _

BEARING:~N/:..::A.:...- _

DRILLED BY: C. Stamas/EOI

LOGGED BY:-'P""-.....;Y""o..;;.;un,;.;;9'-- _

CHECKED BY:_W._M_a;...r..;..ti_n _

BORING NO.:I_ :,83::....- _

GROUND ELEV.: Not surveye

TOT AL DEPTH: 10 feet

SAMPLE

>-WCIl
...JCIlw_

:I:
~Q..CIlw CIl0_

o~

1-2

1-4

HO

[-;2

1-14

-16

:18

20

TYPE- BLOWS

NO. PER 6"

S-1 t- 6 - 8

I)
16 - 18

S-2 t- IS - 13

13 - 17

S-3 I- 17 - 17

I~
13 - 10

S-4 I- 17 - 13

~
15 - 13

S-5 I- 19 - 17

~
13 - 10

I-

PEN.

in.

24

24

24

24

24

REMARKS ON u

REC. ADVANCE OF :I:t!)
0.. 0

in. BORING
~...J
t!)

14 a ppm on sample.

2 in. concrete

chips and dus t.

12 a ppm on sample.

3 in. concrete

chips and dust.

12 a ppm on sample

12 a ppm on sample

16 a ppm on sample

SOIL AND ROCK DESCRIPTIONS

S-1 (Q It. to 1 11.2 in.) SIL TY SAND, line - coarse sand with

subrounded to rounded gravel up to 1 in., brown. (SM)

S-2 (2 It. to 3 It.) SILTY GRAVELLY SAND, line - coarse

sand, with line - medium gravel, some silt, well graded, tan.
(GW)

S-3 (4 It. to 5 It.) SAND, line sand with slight trace 01 sill,

gray/white; also 3 in. layer 01 silty sand, line - coarse sand

with 2 in. subangular gravel. gray. (SP-SM)

S-4 (6 It. to 7 It.) SAND. similar to S-3 but with cross

bedding throughout entire sample, black/gray/white. (SP)

S-5 (8 It. to 9 It. 4 in.) SAND. similar to S-4 except with

line - medium sand in last 3 in. (SP)

END OF BORING @ 10 FT. BOREHOLE ABANDONED AND

BACKFILLED. NO MONITORING WELL INST ALLED.

LEGEND:
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a split barrel sampler:
coring time per foot of rock

PEN - Penetration length of sampler
REC - Length of sample recovered
~ - Natural ground water table

NOTES:

Borehole advanced by driving a 2 in. split barrel sampler with a

140 lb. weight. Continuous split barrel samples were collec ted

to a depth 01 10 It. No monitoring well installed. 3 in. layer 01

fill beneath concrete Iloor.

DATE: 09/13/93

PAGE: 1 OF 1

PROJECT NO.: 8659

BORING NO.:.:::.B;;:.3__ 1



BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT: NCBC - CTO 127

o
DATE STARTED: 6/22/93

LOCATION: Building 56

INCLINATION:_V..:,.e::.;r...:;ti:.;:;c.::.al:..- _

DRILLED BY: C. Stamas/EDI

LOGGED BY:.....:..;P.:...y:..;o;.:u::.:,ngil.- _

BORING NO.:_B::;..4-'-- _

GROUND ELEV.: Not surveye<

DATE COMPLETED: 6/22/93 BEARING:.....:...;;N/:..;.A.:.-. _ CHECKED BY:....:.:.W.:..;M...:.;a::;.r..:.;ti;.:..n _ TOT AL DEPTH: 81 feet

SAMPLE REMARKS ON u

>-
~ ~(!)
~- TYPE- BLOWS PEN. REC. ADVANCE OF Q. o SOIL AND ROCK DESCRIPTIONS

WCIl Q. CIl :-'-'CIl w CIl
NO. PER 6' in. In. BORINGw_ 0_ (!)

01-0 S-I I- 2 - 2 24 12 o ppm on sample S-1 (0 to 1 ft.) SAND, fine - coarse sand with trace of silt.

I~
3 - 6 subrounded to rounded gravel up to 1 in, well graded, light tan

to brown. (SW)

~2 S-2 ~ 9 - 8 24 10 o ppm on sample 5-2 (2 ft. to 2 ft. 10 in.! SAND. similar to S-1. (SW)

~
7 - 7

-4 S-3 - 4 - 8 24 18 o ppm on sample 5-3 (4 ft. to 5 ft. 6 in.) SILTY SAND. fine sand with> 12%

I~
6 - 6 sill, grayish white. (SM)

--B S-4 - 8 - 8 24 22 o ppm on sample 5-4 (6 ft. to 7 ft. 10 in.) SIL TY SAND. similar to 5-3. (SM)

~
12 - 12

-8 S-5 ,- 6 - 9 24 19 o ppm on sample 5-5 (8 ft. to 9 ft. 7 in.) 5IL TY SAND, similar to 5-3 except

~
9 - 11 tan color. (5M)

f-lo 5-6 ~ 6 - 10 24 19 o ppm on sample 5-6 (10 ft. to 11 ft. 7 in.) SIL TY SAND. similar to S-3 except

l~
8 - 8 tan color and lower end of spilt spoon is damp. (5M)

-12 S-7 - 3 - 3 24 17 o ppm on sample S-7 (12 ft. to 13 ft. 5 in.) SIL TY SAND, similar to S-3 except

A
4 - 5 ¥ @ 12 ft. on light brown color and wet sample. (SM)

6/22/93

-14 -

-16

f-l8

f-20

PROJECT NO.: 8659

BORING NO.:...;;B_4__

DA TE: 09/13/93

PAGE: I OF 5

Borehole advanced by rotating 8-inch outside diameter hollow stem

augers to 81 ft. Continuous 2 in. split barrel samples collected until
water table (WT) intersected(~ @ 12 ft. on 6/22/93). Additional
samples collected at 5 foot intervals to approximatel,i- -t
10 ft. below the WT or to a point of refusal.

Auger initially augered through 3 in. of concrete.

Borehole B-4 backfilled and abandoned.

NOTES:LEGEND:
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a split barrel sampler:
coring time per foot of rock

PEN - Penetration length of sampler
REC - Length of sample recovered
¥' - Natural ground water table



BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORAnON

PROJECT: NCBC - CTO 127 LOCATION: Building 56 DRILLED BY: C. Stamas/EOI BORING NO.:.....:.B4~ _

DATE STARTED: 6/22/93

DATE COMPLETED: 6/22/93

INCLlNA TION:_V..:..e;;.;,r..:.;ti,;;.ca;:;I _

BEARING:_N...;.;/...;..A'-- _

LOGGEDBY:....;P;...:.....;Y..;;o..;;;un~gt..- _

CHECKED BY:_W....;.....;M....;a;.;..rt;.;..in"-- _

GROUND ELEV.: Not surveye

TOTAL DEPTH: 81 feet

SAMPLE REMARKS ON u

>-
:x: :i:t!)
~Q; TYPE- BLOWS PEN. REC. ADVANCE OF Q.. oWQI

~-'-'QI wQI
NO. PER 6" in. in. BORINGw_ 0_ t!)

20 S-8 f- 3 - 4 24 13

~
4 - 5

SOIL AND ROCK DESCRIPTIONS

S-8 (20 It. to 21 It. 1in.) SAND, line sand with very slight
trace 01 silt, poorly graded, tan. (SP)

22 f-

24

S-9 f- 1 - 3 24 22

I~
4 - 4

26

r-

28

S-9 (25 It. to 26 It. 10 in.) SAND, similar to S-8. (SP)

-30 S-10 - 4 - 10

IA 12 - "

32 I--

24 24 0 ppm on sample S-10A (30 It. to 31 It.) SAND, line sand with some medium
sand and trace 01 silt. poorly graded, tan. (SP)

S-IOB (31 It. to 32 It.) SILTY SANDY GRAVEL, line 10
coarse sand with sUbangular to rounded gravel up to I in ..
dark brown/black. (GM)

34

S-11 f- 9 - 12 24 24

I~
18 -20

1-36

f-

1-38

S-11A (35 ft. to 36 It.) SAND, similar to S-IOA. (SP)

S-11B (36 It. to 36 It. 5 in.) SIL TY SAND. coarse sand with
some line - medium sand, brown/tan. (SM)

S-l1C (36 It. 5 in to 36 It. 9 in.) SIL TY SAND. line - medium
sand, brown/black. (SM)

S-l1D (36 It. 9 in. 1037 It.) SIL T, tan/light brown. (ML)

1-40

PROJECT NO.: 8659

BORING NO.:....;;;B_4__

DA TE: 09/13/93

PAGE: 2 OF 5

Borehole advanced by rotating 8-inch outside diameter hollow stem
augers to 81 It. Continuous 2 in. split barrel samples collected until
water table (WT) intersected (11 @ 12 It. on 6/22/93). Additional
samples cOllected at 5 loot intervals to approximate'i- -t
10 It. below the WT or to a point 01 refusal.
Auger initially augered through 3 in. 01 concrete.
Borehole B-4 backlilled and abandoned.

NOTES:LEGEND:
TYPE -NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a split barrel sampler:
coring time per foot of rock

PEN - Penetration length of sampler
REC - Length of sample recovered
~ - Natural ground water table



BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORAnON

PROJECT: NCBC - CTO 127

OATE STARTED: 6/22193

DATE COMPLETED: 6/22193

LOCATION: Building 56

INCLINATION:_V.;..e;;;,;,r..;.;t1..;.ca;;.;I _

BEARING:_N;..;.:/...;.,A~ _

DRILLED BY: C. Stamas/EOI

LOGGED BY:...;.·;..;P.-'Y;..;;o..;;,un;.;.;g<-- _

CHECKED BY:.....;.;,w;..;.M..;.;a::;.r..;.;ti;.;.n _

BORING NO.:...:B:.4::...- _

GROUND ELEV.: Not surveye

TOT AL DEPTH: 81 feet

>-
WCII
...JCIIw_

I
1-
Q.C11
WCII0_

-40

N2

f-44

SAMPLE REMARKS ON u

TYPE- BLOWS PEN. REC. ADVANCE OF XC!)
Q. o

NO. PER 6° in. in. BORING
~...J
C!)

5-12 c- 4 - 7 24 24 o ppm on sample

I~
10 - 12

e-

SOIL AND ROCK DESCRIPTIONS

S-12A (40 ft. to 41 ft. 8 in.) SAND. similar to S-10A, tan.
(SP)

S-12B (41 ft. 8 in. to 42 ft.) SIL TY SAND. fine - medium
sand. black. (SM)

5-13 '- 4 - 10

V19 - 34

f-46 A

r-

24 24 0 ppm on sample 5-13 (45 ft. to 47 ft.) SIL TY SAND. fine - medium sand with

some coarse sand. brown/black; 2 in. layer of fine sand.
brown. (SM)

f-50 S-14 '- * 24 15 * Weight of drill
rod drove split

barrel sampler.

S-14 (50 ft. to 51 It. 3 in.) SIL TY SAND. fine - coarse sand
with some silt. gray/black. (SM)

f-54

5-15 '- 1 - 6 24

I~
D9 - 40

-56

-

-58

1-£0

24 0 ppm on sample 5-15 (55 ft. to 57 ft.) SILTY SAND. similar to S-14 except
with a 4 in. silty sand layer in the middle of fine - medium

sand. broken piece of rock in end of split spoon. (SM)

PROJECT NO.: 8659

BORING NO.:-=8~4__ 1

LEGEND:
TYPE-NO. - Type of sample

C - Rock core sample
S - Splil Darrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a split barrel sampler;
coring lime per foot of rock

PEN - Penetration length of sampler
REC - Length of sample recovered
~ - Natural ground water table

NOTES:

Borehole advanced by rotating 8-inch outside diameter hollow stem

augers to 81 ft. Continuous 2 in. split barrel samples collected until

water table (wT) intersected (~@ 12 ft. on 6/22/93). Additional
samples collected at 5 foot intervals to approximatel,(i.v -f
10 ft. below the WT or to a point of refusal. DATE: 09/13/93
Auger initially augered through 3 in. of concrete. . 3 OF 5
Borehole B-4 backfilled and abandoned. PAGE•..;;....;:.;.......;;.. _

---------------------------



BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORAnON

PROJECT: NCBC - CTO 127 LOCATION: Building 56 DRILLED BY: C. Stamas/EOI BORING NO.:_B::.4-=-- _

DATE STARTED: 6/22/93 INCLINA TION:......:..Ver::.;..::ti:.::,c=al:....- _ LOGGED BY:---'P,_Y-'o...;;u--'ng"-- _ GROUND ELEV.: Not surveye

DATE COMPLETED: 6/22/93 BEARING:...;N;.;.:/..:;;A~ _ CHECKED BY:_W._M_a;;..r.;;..tln...;..... _ TOT AL DEPTH: 81 feet

SAMPLE

>-
J:
~- TYPE- BLOWS PEN.

W4ll 0..4lI
-'4lI w4ll

NO: PER 6" In,w_ 0_

-60 S-16 I- 6 - 7 24

10 - 20

-62 I-

REMARKS ON u

REC. ADVANCE OF z(!)
0..

0

in. BORING
~-'
(!)

21 o ppm on sample

SOIL AND ROCK DESCRIPTIONS

S-16 (60 It. to 61 It. 9 in.) SIL TY SAND, similar to S-14

except with coarse sand and a 1 in. piece 01 sub angular rock
in end of split spoon. (SM)

f-64

S-17 I- 29 - 52 24

I~
150 - 39

f-66

'-

f-68

6 0 ppm on sample.
Driller at tribut
es high blow
count to soil in

augers. 18 in.

wash/6 in. sample

S-17 (65 It. to 67 It.) SIL TY GRAVELL Y SAND, line - coarse
sand with sUbangular to rounded gravel up 10 1in.. well
graded, dark brown/ black. ISW-SM)

~70 S-18 I- 22 - 29

It- 36
24 12 Wash - 12 in. S-18 (70 It. to 72 It.) SIL TY GRAVELL Y SAND, similar to

S-17 except with some sandier areas, red-brown to black.
(SW-SM)

f-72 f-

-74

S-19 1- 54 - 79

IV 120/5"

H6 IA

17 17 Boulders at
77 It. to 79 It.

S-19 (75 ft. to 76 ft. 5 in.) SIL TY GRAVELL Y SAND. similar
to S-17 except very dense and a 3 in. fine - coarse sand
layer approximately 8 in. above end of split spoon. ISW-SM)

f-78

f-ao

PROJECT NO.: 8659

BORING NO.: B4

DATE: 09/13/93

PAGE: 4 OF 5

Borehole advanced by rotating 8-inch outside diameter hollow stem
augers to 81 It. Continuous 2 in. split barrel samples collected until
water table (WT) intersected (Il @ 12 It. on 6/22/93). Additional
samples collected at 5 loot intervals to approximatel,i- ..,

10 It. below the WT or to a point 01 relusal.

Auger initially augered through 3 in. of concrete.
Borehole B-4 backfilled and abandoned.

NOTES:LEGENO:
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a split barrel sampler:
coring time per foot of rock

PEN - Penetration length of sampler
REC - length of sample recovered
2 - Natural ground water table



BORING LOG . HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT: NCBC - CTO 127 LOCATION: Building 56 DRILLED BY: C. Stamas/EDI BORING NO.:.....::.B4..:.- _

DATE STARTED: 6/22/93

DATE COMPLETED: 6/22/93

INCLlNATION:_V.:.;er:::.:,:t1.=,ca:;I _

BEARING:~N/:.:;A~ _

LOGGED BY:_P....;,._y....;,o""'un""'g<-- _

CHECKED BY:_w;.....M_a;;.;.r;....ti.;.;,n _

GROUND ELEV.: Not surveye

TOT AL DEPTH: 81 feet

SAMPLE REMARKS ON u

>-
:J: it!)

~- TYPE- BLOWS PEN. REC. ADVANCE OF 0.. 0WQ.l Q..Q.l
~...J...JQ.l wQ.l

NO. PER 6" in. in. BORINGw_ 0_ t!)

[-£0

Auger grinding on
rock at 81 fl.

f-a2

SOIL AND ROCK DESCRIPTIONS

END OF BORING @ 81 FT. BOREHOLE ABANDONED AND
BACKFILLED. NO MONITORING WELL INST ALLED IN B-4.

-£4

-£6

-£8

--92

--94

f-400

PROJECT NO.: 8659

BORING NO.:...:B;..;4~_

DATE: 09/13/93

PAGE: 5 OF 5

Borehole advanced by rotating 8-inch outside diameter hollow stem
augers to 81 fl. Continuous 2 in. split barrel samples collected until
water table (WT) intersected (Il @ 12 II. on 6/22/93). Additional
samples collected at 5 foot intervals to approximatel,r- --f
10 ft. below the WT or. to a point of refusal.
Auger initially augered through 3 in. of concrete.
Borehole B-4 backfilled and abandoned.

NOTES:LEGEND:
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a split barrel sampler:
coring time per foot of rock

PEN - Penetration length of sampler
REC - Length of sample recovered
~ - Natur al gr ound water table



'BORING lOG HAlLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT: NCSC - CTO 121

DATE STARTED' 6/24/93

DATE COMPlETED: 6/24/93

LOCATION: CEO ASPhalt Area

INClINATlON:_V-,er;.;...t;.;...lc;;.;;aJ;.;..... _

BEARING:...;N:.:.:/..;.;A~ _

DRILLED BY: .C. Stamas/EDI

~OGGEb BY: K.-'J....;.a_lk-'ut _

CHECKED BY:~W.~J.;..;Io4..;.;a::;.r..:,;;t1n:.:..._ _

BORING NO::....=B_-t:..- _

GROUND £lEV.: Not surveye<

TOTAL DEPTH: 18 feet

SAMPlE REMARKS ON u

>-
:I:

ADVANCE OF xt!)
1-- TYPE- BLOWS PEN. REC. Q.. owu Q.. u ~...l...lu w u NO. PER 6" in. in. BORINGw- e_ t!)

o~

f-t2 f-

SOIL AND ROCK DESCRIPTIONS

Approximately 6 inches of asphalt was moved aside and
regraded with 2 ft. of fill

o - 2 ft. - FILL

S-1 (2 ft. to 3 ft. 8 in.) SAND with gravel. trace to some

silt. Grey-brown. fine to medium sand with a trace of coarse

sand: widely graded: coarse (1.5 in.) and fine (0.25 in.).

subangular and sub- rounded gravel present: 5-12% fines:
(SW-SM)

S-2 . (4 ft. to 5 ft. 10 in.) SAND with gravel. trace to some
silt. Grey-brown: similar to S-I: gravels 0.25 in. to 2 in. in

size: (SW-SM)

S-3 (6 ft. to 7 ft. 3 in.) SAND with gravel. trace to some
silt. Grey-brown: similar to S-2: (SW-SM)

S-4 (8 It. to 8 ft. 10 in.) SAND. trace of silt. trace oi

gravel. Greyish-Drown. fine to medium sand With traces oi
coarse sand: widely graded: trace percentage of sill: trace
percentage of fine (0.25 in.), subangular gravel: (SW)

S-5 (10 ft. to 1\ ft.) SAND. trace of silt. trace of gravel.
Greyish brown: Similar to 5-4: (SW)

NOTES:

Borehole advanced by rotating 8-inch outside diameter hollow stem

augers to 18 ft. Continuous split barrel samples collected at 2 foot
intervals to a depth 2 ft. below the water table (~roughly @ 15.5
It. on 6-24-931. Observed reddish COlored sanas b'i',I,l,l;,nIP..."~jl.l.l.h.u.th'.l.t:..P;;.<"OI.i·t:.ll.L.iIl,'''.t~Qrll... __1

LEGEND:
TYPE-NO. - Type of sample

C - ROCk core samPle
5 - Split barrel sample

BLOwS PER 6' - 140 lb. hammer
failing 30' to OflYe
a SPilt barrel sampler:
coring time per foot of rock

PEN - Penetratton lengtn 01 sampler
REC - Lengtn of samPle recovereo
" - Natural grouno water taOle

lone. DATE: 10125/93

PAGE: 1OF 2
PROJECT NO.: 8659

BORING NO.:....:B;.,,-...:..'__



BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORAlION
PROJECT: HCBC - CTO 121

DATE STARTED: 6/24/93

DATE COMPlETED: 6/24/93

LOCATION: CEO Asphalt Area

INClINATION:_V.;..;er=tlc;;.;aI;;;.... _

BEARING:,-.;.;.;N/~A;....- _

DRILLED BY: C. StaRlas/EDI

LOGGED BY:;~K.:..;J:.::a::::lk:.:.ut:..... _

CHECKED BY:~W.~J.;..;M.;.;a;;;.rt.;.;;In.;..,.. _

BORING NO.,_·..:EH~ _

SOIL AND ROCK DESCRIPTIONS

S-6 (12 ft. to 13 ft. 6 in.) SAND. trace of silt.
Greyish-brown. fine to medium sand with traces of coarse
sand; widely graded: trace percentage of sill; (SW)

f--l4 S-7 f- 6 - 8 24 \7 o ppm on sample;
14 - 18 damp sediment @

15.5 ft.,
possible water

r table @ 15.5 fl.;
i

graphitic sheenI
f on sieve sampleIr6 S-8 I- 7 - 7 24 15 o ppm on sample;

9 - 7 saturated
sediment;
graphitic sheen
on sieve sample

S-7 (14 ft. to 15 ft. 2 in.) SAND. trace of silt. Tan to brown,
fine sand; uniformly graded; cross-bedded and highlighted by
a reddish coloration; trace percentage of silt: (SP)

S-8 (16 It. to 17 ft. 3 in,) SAND, trace of silt. Tan to brown
with reddish colored cross beds: similar to S-7: (SP)

END OF BORING AT 18 FT. BOREHOLE BACKFILLED WI TH
SAND, PORTLAND CEMENT, AND LOCAL COBBLES. NO WELL
INSTALLED.

f-i8 '--

,
I
;

r
i
I

I.

i 20 ii
;

f
L

DATE: 10/25/93

PAGE: 2 OF 2

lone.

LEGENO:
TYPE-NO. - Type of sample

C - NOCk core sample
5 - Split barrel samPle

BLO,iS PER 6' - 140 lb. nammer
falling 30' to erlVe
a SPilt barrel sampler:
coring time per toot at rock

PEN - ?enetr allan length of samPler
REC - Length at sample recoveree
~ - Natural ground water table

I

L22
i
~

~
I
L

I
H4 ~

~============:;:::=======::::::::::========~ ,



'BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT: NCBC - CTO 127 LOCAnON: CEO AsPhalt Area DRILLED BY: C. Stamas/EOI BORING NO._·~B,,--2:-- __

DATE STARTED: 6-24-93

DATE COMPlETED: 6-24-93

INClINATION:_V,,-er;;.;..;,;,tlc;;.;aI;.;..... _

BEARING:~N/~A;.;..... _

LOGGED BY:_K;,;.;.~J~a;;,;lk.=.;ut=--- _

CHECKED BY:...;.;,w.;,;;,J.;..;M..;,;a;;.;.r..;.;tin"'"- _

GROUND ELEV.: Not surveye<

TOT AL DEPTH:_';.;.S,,-ft_.__

SAMPlE REMARKS ON u

>-
J: %el
1-- TYPE- BLOWS PEN. REC. ADVANCE OF Q. oWeu Q. eu :...J...Jeu W eu NO. PER 6" in. in. BORINGw_ 0_ el

01-'J

SOIL AND ROCK DESCRIPTIONS

Approximately 18 inches of asphalt was moved aside and

regraded with 2 ft. of fill

o to 2 ft.- FILL

-2 S-I' - 5 - 10 24 16 o ppm on sample:
16 - 10 dry, friable

sediment with
gravel: graphitic
sheen on sieve
sample

f-4 S-2
c-

10 - 15 24 19 o ppm on sample:
20 - 26 dry, friable

sediment with
gravel: graphitic
sheen on sieve
sample

f-€ S-3 - 30 - 19 24 20 o ppm on sample:
18 - 11 dry, friaDle

sediment with
gravel: graphitic

I
sheen on sieve
sample

r
, I
f--a S-4 - 7 - 9 24 14 o ppm on sample:

10 - 10 dry, friable
sediment with
gravel: graphitic

I sheen on sieve
I samPle

f-lo S-5 c- 8 - 8 24 12 o ppm on sample:
19 - 12 graphitic sheen

on sieve sample

S-1 (2 ft. to 3 ft. 4 in.) SAND' with gravel, trace to.some
silt. Grey-brown, fine to medium sand with traces of coarse
sand: widely graded: fine (0.25 in.) and coarse (1 in.),
subangular and subrounded gravels present: trace to some
silt present: (SW-SM)

S-2 (4 ft. to 5 ft. 7 in.) SAND with gravel, trace of silt.
Grey-brown, fine and medium sand with traces of coarse
sand: widely graded: several pieces of fine (0.25 in.) and
coarse (1 in.), subrounded to subangular gravels present:
trace percentage of fines present: (SW)

S-3 (6 ft. to 7 ft.8 in.) SAND with gravel, trace of silt.
Grey-brown: mostly fine sand with a trace of medium and
coarse sand; uniformly graded: fine (0.25) ana coarse II in.),
subrounded and sub- subangular gravel Pieces present: trace
percentage of fines present: (SP)

5-4 (8 ft. to 9 ft. ;2 in.) SAND with gravel, trace of Silt.
Grey brown: similar to 5-2: (SW)

5-5(10 ft. to 11 ft.) SAND with traces of gravel and silt.
Reddish brown: fine sana With traces of medium sana:
uniformly graded; traces of fine (0.25 in.) gravel DreSent;
trace percentage of fines present: cross-Deddea nature to
the sands with a reddish cOloration: (SP)

PROJECT NO.: 8659

BORING NO.:-=B;.,.-.=..2__

DATE: 10/25/93

PAGE: 1OF 2

Borehole advanced by rotating 8-inch outside diameter hollow stem

augers to 18 feet. Continuous split barrel samples collected at 2
foot intervals to a depth of 2 feet below the water taDle III roughly
@15.51t.on6-24-93I.Cross-bedded sands appeari""'...<i ..tn,;,,;,;h.."'W.,"'....."'..."'..<i..<i..·..<h..... -i
coloration.

NOTES:LEGENO:
TYPE-NO. - Type of sample

C - ROCk core sample
S - Split Darrel sample

BLOWS PER 6' - 140 ID. hammer
falling 30' to arlVe
a SPlit Darrel sampler:
coring time per foot of roCk

PEN - Penetration length of sampler
REC - Length of samPle recoverea
~ - Natural grouno water taDle



BORING lOG HAlUBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT: NCBC - CTO 127

DATE STARTED: 6-24-93

DATE COMPlETED: 6-24-93

LOCAnON: CEO AsPhalt Area

INCLINA TlON:,~Ver;;;.;..;.;tl;;;.;ca~I _

BEARING:....:..:;N/:..;;A,;...- _

DRILLED BY: C. Stamas/EDl

LOGGED BY:.,.;.;;;K';..;J;.;;a;;;.;lk~ut,,-- _

CHECKED BY:_W;,;.;.~J,:..;M.;.;;ar;;..:.;;t1n~ _

BORING NO.~·,=:8;...-2=-- _

GROUND ELEV.: Not surveye<

TOTAL DEPTH:_1;,;;,8..;.ft.;;,.__

SAMPLE REMARKS ON u

>-
x

ADVANCE OF :i:(!).... - TYPE- BLOWS PEN. REC. Q.. oWv Q.. v ~...I...Iv W" NO. PER 6° in. in, BORINGw- e_ (!)

"';2 S-6 I-
13 - 9 24 21 °ppm on sample:
10 - 6 graphitic sheen

on sample

SOIL AND ROCK DESCRIPTIONS

S-6 (12 ft. to 13 ft. 9 in.) SAND. trace of silt. Brown: fine to
medium sand with a trace of coarse sand: widely graded:
trace percent of fines present: (SW)

f-14 S-7 I- 8 - 6 24 24 °ppm on sample: S-7A (14 ft. to 14 ft. 6 in) SAND. trace to some silt. Dark
6 - 4 i i:! 15.5 ft.: brown: mostly fine sand with traces of medium and coarse

graphitic sheen sand: uniformly graded: trace percentage of fines preseni:'" . I~

on sieve sample (SP-SM)

S-7B (14 ft. 6 in. to 16 ft.) SAND. trace of silt. Brown:
mostly fine sand with traces of medium and coarse sana:
uniformly graded: trace percentage of fines pre'sent: (SP)

H6 S-B I- 6 - 8 24 15 o ppm on sample:
S-8 (16 ft. to 17 ft. 3 in.) SAND. trace of silt. Brown: similar

10 - 12 saturated sample:
to S-7B: (SP)

graphitic sheen
on sieve sample

END OF BORING AT 18 FT. BOREHOLE BACKFILLED WITH

f-18 I- PORTLAND CEMENT. SAND AND LOCAL COBBLES.

1-22

1-24

LEGEND:
TYPE -NO. - Type of sample

C - Rock core samole
5 - Solit barrel samole

BLOWS PER 6' - 140 lb. hammer
fallinq 30' to drive
a sOlit Darrel samDler:
cormg time per toot of roCk

PEN - Penetration length of sampler
I-REC - Length of sample recoveree

'¥ - Natural grounD water taDle

NOTES:

Borehole advanced by rotating 8-inch outside diameter hollow stem
augers to 18 feet. Continuous split barrel samples collected at 2
foot intervals to a depth of 2 feet below the waler taDle (11 roughly
@15.5ft.on6-24-93l.Cross-bedded sands appear;,p::.l..l1t:.:.l.lnhUol\.::l;W;vP:".::l0l..l.:"·P~"I1.o:1,11",'i;oj~;'h..... ~

coloration. DATE: 10125/93 PROJECT NO.: 8659
:

PAGE:-=2;..;0~F....;2::-__ BORING NO.: B-2



'BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORAnON

PROJECT: NCBC - CTO 127

DATE STARTED: 6-24-93

DATE COMPLETED: 6-24-93

LOCATION: CEO Asphalt Area

INCLINA TION:_V,,-,er;.;..;,;,;t1c;;.;;al;;.... _

BEARING:_N;..;.:/~A:- _

DRILLED BY: C. Stamas/EDI

LOGGED BY:....:..:.;K.:..:J:;:a::.:;lk:=,ut=--- _

CHECKED BY:....:..:.;W.~J.;..;M.;.::ar::.;..;.;;tln;.;.... _

BORING NO~'..:8:.,.-,:,3 _

GROUND ELEV.: Not surveye<

TOTAL DEPTH:,.....;.;.17....;.f..;.;,t.__

SAMPLE REMARKS ON (,J

>-
J: x (!I... - TYPE- BLOWS PEN. REC. ADVANCE OF G. oWGJ G.GJ

:..J..JGJ wGJ
NO. PER 6° In. In. BORINGw- e_ (!I

O-{)

SOIL AND ROCK DESCRIPTIONS

Approximately 6 inches of asphalt was moved aside and

regraded with I foot of fill

o to 1 ft - FILL

S-1 ,- 9 - 20

29 - 45

-2

S-2 -~4 - 28

~9 - 66

-4

S-3 i- 2 - 100

00 - 76

1-£

S-4 -~9 - 36
28 - 19

i-

24

24

24

24

16 0 ppm on sample:

dry, friable

sediment with

gravel: graphitic

sheen on sieve
sample

19 Similar to S-I:

slow advancement

augers grinding:
slow penetration

with split barrel

sampler

20 Similar to S-2

20 Similar to S-3

S-1 (1 ft. to 2 ft. 4 in.) SAND with gravel, trace of silt.

Brown: fine to coarse sand: widely graded: fine (0.25 in.) and

coarse (I in.), angular and subrounded gravels present: trace

percentage of fines present: (5W-SM)

S-2 (3 ft. to 4 ft. 7 ,in.) SAND with gravel. trace of silt.

Brown: fine ana meaium sand with traces of coarse sana:

widely graded: fine (0.25 to 0.5 in.) and coarse (1.5 in.l.

subrounded and subangular gravels present: trace

percentage of fines present: (SW-SM)

S-3 (5 ft. to 6 ft. 8 in,) SAND with gravel. trace of silt.
Brown: similar to S-2: ISW-SM)

S-4A 17 ft. to 8 ft.) SAND with gravel, trace of silt. Brown:

similar to S-3: (SW-SM)

S-4B 18 ft. to 8 ft. 8 in.) SAND with a trace of gravel and

a trace of silt. Brown: fine and medium sand with traces of

coarse sana: widely graded: trace amounts of fine 10.25 to

0.50 in,), subrounaed gravel present: trace percentage of

fines Present: ISW)

LEGEND:
TYPE-NO, - Type of samOle

C - ROCk core sample
S - Split barrel sample

BLOWS PER 6' - 140 ID. hammer
Iailing 30' to drIVe
a split barrel sampler:
coring time per toot of rOCk

PEN - Penetration length of sampler
REC - Length of sample recovered
'¥ - Natural ground water table

NOTES:

Borehole advanced by rotating 8-inch outside diameter hollow stem

augers to 17 ft. Continuous split barrel samples collected at 2 foot

intervals to a depth of 2 ft. below the water table I'¥ roughly @

14,5 ft. on 6-24-93),

DATE: 10/25/93

PAGE: 1 OF 2

PROJECT NO.: 8659

BORING NO.: B-3



BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORATION
PROJECT: NCBC - CTO 127

DATE STARTED" 8-24-93

DATE COMPlETED: 8-24-93

LOCAnON: CEO AsPhalt Area

INClINATION:.--:"Vef;:;;..;.;tic.;;;.;aI;;;;... _

BEARING:_N:.;.;/~A~ _

DRILLED BY: C. Sla_as/EDI

LOGGEDBy:~K.~J~a~~.;;;.;ut~ __

CHECKED By:,....;;.;W.:.:.:J•..;.Mar=.;t~In~ _

BORING NO._·.::;8-.;-3:.... _

GROUND ELEV.: Not surveyec

TOTAL DEPTH:•.....;.;,17...;.f...;.t.__

SAMPlE REMARKS ON u

>-
:I:

xl!)
SOIL AND ROCK DESCRIPTIONS1-- TYPE- BLOWS PEN. REC. ADVANCE OF ~oWOJ ~OJ

~-'-'OJ w il
NO. PER 8' In. In. BORINGw_ 0_

l!)

Ml S-5
,--

10 - 11 24 19 Similar to S-4; S-5A (9 It. to 9 It. 9 in.) SAND with gravel. trace 01 silt.
10 - 13 8rown; fine and medium sand with traces of coarse· sand;

widely graded; fine (0.50 in.! and coarse (2 in.!. subrounded
to subangular gravels present; trace percentage of fines - ....
present; (SW-SM)

S-58 (9 ft. 9 in. to 10 ft. 1 in.) SAND. trace of silt. Brown;
mostly fine sand with traces of medium and coarse sand;
mostly unilormly graded; trace percentage of silt; (SP)·

S-5C (10 ft. 1in. to 10 ft. 7 in.) SAND. trace of silt. Dark .'

r'
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 It.) NO RECOVERY

l
I
I
i

!I

,
L.;s 5-8 - S - S 24i
I 7 - \0

l
I
i
L

!I

f7 l-

IIr

I I

I~

-;3 S-7 - 4 - 4

5 - 7
24 17 0 ppm on sample;

damp sediment;
~ roughly at
14.5 f l.; auger

advancement 
moderate; sheen
on sieve sample

22 0 ppm on sample:
saturated
sediment: auger
advancement and
sheen similar to
S-7

S-7 (13 ft. to 14 It. 5 in.) SAND. trace of silt. Grey-brown:
fine sand: uniformly graded; trace percentage of fines; (SP)

S-8 (IS It. to 16 ft. 10 in.) SAND. trace of silt. Brown: tine
sand: unilormly graded: trace percentage of silt: (SP)

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

LEGEND:
TYPE -NO. - Type of sample

C - Rock core sample
S - Solit barrel sample

BLOWS PER 6' - 140 lb. hammer
:alling 30' to drIVe
a SOllt barrel sampler:
cOflng time per foot of rock

PEN - PenetratIon length of sampler
REC - Length of sample recovered
~ - Natur al grOUnd water table

NOTES:

Borehole advanced by rotating 8-inch outside diameter hollow stem
augers to 17 It. Continuous SPlit barrel samples collecteo at 2 foot
intervals to a depth of 2 It. below the water table (~roughly IQ
14.5 ft. on 6-24-93).

DATE: 10/25/93

PAGE: 2 OF 2

PROJECT NO.: 8659

BORING NO.:.;;;8;..-.;.3__



'BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORAlION

PROJECT: NCBC - CTO 127

DATE STARTED: 6-21-93

DATE COMPlETED: 6-22-93

lOCAnON: CEO Asphalt Area

INClINATION:,....;.Ver=tlc;;.;al;;;.... _

BEARING:....:N:.;:/..::;;A~ _

DRIUED BY: T. Belsky/Geosearch

lOGGE'D BY:....:.:;K.:..:J:.;:a:;;;lk.;:;ut=-- _

CHECKED BY:....:.:;w.:=;J.:....:M;:.:ar=.t::In.:..... _

BORING NO.;..'.::.B-"~ _

GROUND ElEV.: Not surveye

TOTAl DEPTH: 70 ft.

SAMPlE REMAIU<S ON u

>-
:l: :r(!)
1-- TYPE- BLOWS PEN. REC. ADVANCE OF ~ow'" ~'" ~~~'" w ...

NO. PER 6' in. In. BORINGw_ 0_, (!)

O-{) S-1 ,...- 99 - 13 24 17 o ppm on sample;

21 - 23 gravelly; slow
auger advance -
grinding;
graphitic sheen

2 S-2 -26 - 20 24 17 Similar to S-1
31 - 40

SOIL AND ROCK DESCRIPTIONS

S-I (0 fl. to 17 in.! SAND with gravel. trace 01 sill. Brown;
mostly line sand with a trace 01 medium and coarse sand;
mostly unilormly graded; coarse (>1 in.!. angular gravels
present; 5 percent or less lines present; (SP)

S-2 (2 II. to 3 II. 5 in.) SAND with gravel. trace to some
sill. Grey brown; line and medium sand with a trace 01 coarse
sand; widely graded; coarse (Ito 1.5 in.). angular gravel
pieces with a White, powdery residue present; approximately 5
to 12 percent lines present; (SW-SM)

S-3 - 26 - 29

27 - 31
24 20 Similar to S-2 S-3 (4 II. to 5 fl. 8 in.) SAND with gravel, trace to some

sill. Grey brown; similar to S-2 with additional fine (0.25 in.),
subrounded gravel and 1broken quartz pebble present;
approximately 5 to 12 percent fines present; (SW-SM)

S-4 I-

IX
36 

100/5
24 11 Similar to S-3 S-4 (6 II. to 6 II. 11 in.) SAND with gravel, trace to some

sill. Grey brown; mostly fine sand with a trace 01 medium and
coarse sand; uniformly graded; line (0.25 in.), subrounded
gravel present; roughly 5 to 12 percent fines present;
(SP-SM)

-8 S-5 f- :l4 - 20 24 15 Similar to S-4,
17 - 13 bul with less

grinding; auger

~o
advance moderate

S-6 - 15 - 15 24 0 Pushed rock ahead
12 - 14 of sampler

S-5A (8 fl. to 8 fl. 4 in.) SAND with gravel, trace of sill.
Grey brown; fine and medium sand with a trace of coarse

sand; widely graded; coarse (2 in.!. sUDangular gravel piece
present: 5 percent or less fines present: (SW)

S-5B (8 fl. 4 in. to 9 ft. 3 in.) SAND, trace of silt. 9rown:
fine sand: uniformly graded: less than 5 percent fines
present: (SP)

5-6 (10 ft.) NO RECOVERY

f-12 S-7 ,...- 13 - 9
9 - 9

24 19 0 ppm on sample;
graphitic sheen
on sieve sample

S-7A (12 It. to 12 ft. 4 in.) SAND, trace of silt. Brown:
similar to S-5B: (SP)

S-7B (12 ft. 4 in. 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 gravel pieces
present; 5 percent or less fines present: (SW)

LEGEND:
TYPE-NO. - Type of sample

C - Rock core sample
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to drive
a SPlit barrel sampler;
coring time per foot 01 rOCk

PEN - Penetration length 01 sampler
REC - Length 01 sample recovered
~ - Natural ground water lable

NOTES:

Borehole advanced by rotating 8-inch outside diameter hollow stem
augers. Continuous split spoon samples collected at 2 foot intervals
to the water table (ll roughly @ 17.5 ft. on 6-21-931. Thereafter,
split spoon samples collected at 5 foot intervals untilrn~l,nOl.lii.l.l.l.nt.:.:n..f _:

refusal reached. DATE: 10/25/93 PROJECT NO.; 8659 ji

PAGE: I OF 5 BORING NO.:..=8;",.-..;.4__
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BORiNG lOG HAUlBURTCi~J NUS ENVIRONMENTAL CORPORATION

PROJECT: NCBC - CTO 127

DATE STARTED: 6-21-93

DATE COMPLETED: 6-22-93

LOCATION: CEO AsPhalt Area

INClINATION_'..;.V.;;;.;et'.;;tlc.;;.;8;;.1 _

BEARING:_N;.;.:/..;.A~ _

DRILLED BY: T. Belsky/Geosearch

LOGGED By:_K;.;.:.~J;,.=aIk=ut~ _

CHECKED By:_W;.;.:.~J.~M.:;:ar::.t.:.;In~ _

BORING NO•.;..'-=B:.......~ _

GROUND ElEV.: Not surveyel

TOTAL DEPTH: 70 ft.

SAMPlE REMARKS ON u
x ->- xt!).... - TYPE- BLOWS PEN. REC. ADVANCE OF CL. oWlI) CL.lI)

~ ..."'lI) w il NO. PER eo In. In. BORINGw- e_ t!)

-14 S-8 - 6 - 6 24 18 Similar to S-7:
7 - 10 dry sediment

f-l6 S-9 f- 12 - 8 24 18 o ppm on sample;

7 - 5 damp sediment:
i roughly @ 17.5
ft. on 6-21-93

-18 -

f--20 S-IO - 5 - 6 24 21 o ppm on sample;
5 - 5 saturated soil:

auger advance
moderately fast:
graphitic sheen

1-22 -

24

SOIL AND ROCK DESCRIPTIONS

S-8 (14 ft. to 15 ft. 6 in.! SAND, trace of silt. Brown; mostly
fine sand with a trace of medium sand: uniformly graded; less
than 5 percent fines present; (SP)

S-9 (16 ft. to 17 ft. 5 in.! SAND. trace of silt. Brown; fine
sand: uniformly graded: less than 5 percent fines present;
(SP)

5-10 (20 It. to 21 It. 9 in.) SAND, trace of silt. Brown; fine
sand with a trace of medium sand: unilormly graded: less than
5 percent fines present: (SP)

S-II - 5 - 6
8 - 10

1-26

~28

24 19 0 ppm on sample;
auger advance is
slow: graphitic
sheen on sample

S-11A (25 It. to 25 ft. 5 in.l SAND, trace 01 silt. Brown:
similar to S-10: (SP)

5-118 (25 ft. 5 in. to 26 ft. 7 in.) SAND with gravel, trace 01

silt. Brown: fine \0 coarse sand: widely graded: line (0.25 in.)
\0 coarse (>1 in.l, subrounded and subangular gravel pieces
present: 5 percent or less fines present: (SW)

PROJECT NO.: 8659

BORING NO•...;·B;;.-_4:"'-_ 1

LEGENO:
TYPE-NO. - Type of sample

C - ROCk core samPle
S - Split barrel sample

BLOWS PER 6' - 140 lb. hammer
falling 30' to ome
a sPilt barrel sampler:
coring time per toot of roCk

PEN - Penetration length at sampler
REC - Length of samPle recoverea
~ - Natural grouna water table

NOTES:

Borehole advanced by rotating 8-inch outside diameter hOllOW stem
augers. Continuous split spoon samples collected at 2 foot intervals
to the water table (IZ roughly @ 17.5 ft. on 6-21-93). Thereafter,
split spoon samples collected at 5 loot intervals untirn~ni·.l.Ln''''.l.Ln'''''' -f

relusal reached. DATE: 10/25/93
:
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'BORING LOG HALUBURTON NUS ENVIRONMENTAL CORPORATION

PROJECT' NCBC - CTO 127 LOCATION: CEO Asphalt Area DRILLED BY: T, Belsky/Geose8l'ch BORING NO.;.-..::8:......,;:,... _

DATE STARTED: 6-21-93 INCLINATlON:_V..;.,;er=t1c;;.;;a1;;;.... _ LOGGED BY:_K;.;;.;..;J;.;:;aIk=ut~ _ GROUND ELEV.: Not surYe~

DATE COMPlETED: 6-22-93 BEARING:....;N.;,;;I.;.,;A _ CHECKED By:_W:;:..::J_..:.Ma:=:..:rt;:.:In _ TOT AL DEPTH:_7;..;0;..,;f~t.__

SAMPlE REMARKS ON (.)

>-
:I: xI!)
1-- TYPE- BLOWS PEN. REC. ADVANCE OF ~o SOIL AND ROCK DESCRIPTIONS

WQJ ~QJ
:~~QJ wQJ

NO. PER eo In. In. BORINGw_ 0_. I!)

r-2B

1-30 S-12 - 5 - 7

12 - 11
24 24 Similar to S-11 S.,.12A (30 ft. to 31 ft. 4 in.) SAND, trace of silt. Brown-red;

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)

r-32 -
S-12B (31 ft. 4 in. to 32 ft.) SAND, trace of silt.

Grey-black: fine sand: uniformly graded: less than 5 percent
fines present: (SP)

-34

1-36

S-13 r- 7 - 10

6 - 5
24 24 0 ppm on sample:

auger advance
slow to moderate:
graphitic sheen

S-13A (35 ft. to 36 ft.) SAND, trace of silt. Grey-black:
mostly fine sand with a trace of medium sand: uniformly
graded: tess than 5 percent fines present: ISP)

S-138 (36 ft. to 37 ft.) SAND, trace of silt. Grey-black; fine
sand; similar to S-128. with interbedded. brown, fine sand
layer s: (SP)

I '-
1

3B

I
I

I
I

,.-40 S-14 - 5 - 7 24 24 Similar to S-13
6 - 6

S-14A (40 ft. to 40 ft. 9 in.) SAND. trace of silt.
Grey-black; similar to S-13A: (SP)

I
~2 I

S-148 (40 ft. 9 in. to 42 ft.) SAND. trace of silt.
Grey-black; similar to S-128; (SP)

PROJECT NO,: 8659
BORING NO.:.....;;B_-_4__

DATE: 10125/93

PAGE: 3 OF 5

Borehole advanced by rotating B-inch outside diameter hollow stem
augers. Continuous split spoon samples collected at 2 foot intervals
to the water table (\1 roughly @ 17.5 ft. on 6-21-93). Thereafter,
split spoon samples collected at 5 foot intervals until,.n""""ni·nl.Oi't..n..'f..... -:

refusal reached.

NOTES:LEGEND:
TYPE -NO. - Type of sample

C - Rock core sample
S - Split Darrel sample

BLOWS PER 6' - 140 ID. hammer
falling 30' to arlVe
a sPlit Darrel sampler:
cormg time per foot of rock

PEN - Penetralton length of sampler
REC - Length of sample recoverea
i-Natural grouna water taDle



'BORiNG LOG HALLIBURTON NUS ENVIRONMENTAL CORPORAlION

PROJECT: NCBC - CTO 127

DATE STARTED: 6-21-93

DATE COIi4PLETED: 6-21-93

LOCATION: CEO Asphalt Area

INCLJNATION:~Ver=t1c;.;;a;;.I _

BEARING:_N;.;.;I..;.;A _

DRILLED BY: T. Belsky/Geosearch

LOGGED By:-:.::K':..;J;.:a;;;,lk;.;;,u.:..t _

CHECKED By:_W;';';';..;J;.;.,'~1i4,;;;ar,-"tl;;.;n _

BORING NO._·._8_-6""-- _

GROUND ELEV.: Not surveye

TOT AL DEPTH: 22 ft.

SAIi4PLE REIi4ARKS ON u
:I:

...
>- :I: el

~- TYPE- BLOWS PEN. REC. ADVANCE OF Cl. oWeu Cl.eu ~ ........ eu Weu
NO. PER eo In. In. BORINGw_ 0_ el

ok! S-1 - 5 - 11 24 17 o ppm on sample;
15 - 18 gravelly:

grinding - auger
advancement slow:
graphitic sheen

SOIL AND ROCK DESCRIPTIONS

S-1 (0 ft. to 1 ft. 5 in.) SAND with gravel, trace to some silt.
Brown; mostly fine sand with trace of medium sand; uniformly
graded; fine (0.25 in.) and coarse (> 1in,), subrounded and
angular gravel present: approximately 5 to 12 percent fines
present; (SP-SM)

f-2 S-2 I- 17 - 44 24 19 Similar to S-I; S-2 (2 f t. to 3 ft. 7 in.! SAND with gravel, trace to some

40 - 46 slow penetration silt. 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 subangular gravel present:

approximately 5 to 12 percent fines present: (SP-SM)

,
-4 S-3 - 13 - 42 24 15 Similar to S-2 S-3 (4 ft. to 5 ft. 3 in.) SAND with gravel, trace to some

41 - 33 silt. Brown: mostly fine sand with a trace of medium sand;
uniformly graded: fine (0.50 in.) to coarse (1 to 2 in.l.
subrounded and subangular gravel present: approximately 5
to 12 percent fines present: (SP-SM)

I
H3

-10

S-4 - 28 - 32

~4 - 23

S-5 I- 37 - 26

23 - 27

S-6 I- 8 - 10

15 - 11

24

24

24

17 Similar to S-3

23 Similar to S- 4

21 Similar to S-5,
with moderate

advancement:
moderate sampler
penetration

S-4 (6 ft. to 7 It. 5 in.) SAND with gravel, trace of sill.
Brown; fine and medium sand with a trace of coarse sand:
widely graded: fine (0.25 to 0.50 in.) and coarse (1.5 in.l.
subrounaed and angular gravels present: approximately 5
percent or less fines present: (SW)

S-5A (8 It. to 8 ft. 11 in.) SAND with gravel. trace of silt.
Brown: fine and medium sand: uniformly graded: fine (0.25 in.)
to coarse (1 in.), subrounded and angular gravels present:
approximately 5 percent or less lines present: (SW)

S-5B (8 It. II in. to 9 It. 11 in.) SAND with gravel. trace of
silt. Brown: fine and medium sand with a trace of coarse
sand; widely graded: fine (0.25 in. to 0.50 in.) and coarse
(>1 in.), subrounded and subangutar gravels present:

approximately 5 percent or less lines present: (SW)

S-6 (10 ft. to 11 It. 9 in.) SAND with gravel. trace of silt.

Brown: line and medium sand with a trace of coarse sand:
widely graded: fine (0.25 to 0.50 in.) and coarse (0.75 to 1.5
in.l. subrounded and subangular gravels present: Quartz
pebble present: 5 percent or less fines present: (SW)

PROJECT NO.: 8659

BORING NO.: B-5

;-12 I-

LEGEND:
TYPE -NO. - Type of sample

C - RoCk core samOle
S - Split Darrel samOle

BLOWS PER 6' - 140 10. hammer
falling 30' to drIVe
a split Darrel samOler:
coring time per foot of roCk

PEN - Penetration length of sampler
_ REC - Length of sample recovered

'i - Natural grouna water taDle

NOTES:

Borehole advanced by rotating 8-inch outside diameter hollow stem
augers to 22 ft. Collected continuous SPlit barrel samples at 2 foot
intervals to the water table ('i roughly ~ 17.5 It. on 6-21-931.
Thereafter. collected a sample approximately 5 ft. b'r'll.:.:Illnwl.utth,\l;"P;,.,l;l,'.."'•.l.l'tl,p....' -t
table. DATE: 10/25/93

:
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''"BORING LOG HALLIBURTON NUS ENVIRONMENTAL CORPORATIOf',

PROJECT: NCBC - eTO 127 LOCATION: CEO AsPhalt Area DRILLED BY: T. Belsky/Geosearch BORING NO._·.:B...;-6=.- _

DA TE STARTED: 6-21-93 INCLINATION:_V..:.;ef=t1c:;.;:al=-- _ LOGGED BY:.....;.;;K.:..;J;.:8;;;;lk;.;:.ut.;.... _ GROUND ELEV.: Not surveyec

DATE COMPLETED: 6-21-93 BEARING:_N:.;,;/~A;....._ _ CHECKED By:~W':..;J;.;.'.;.M;.;:.al';..;t.;;.In,--_..,.-__ TOTAL DEPTH:...;2;;.;;2;..;f.;;t.__

SAMPLE REMARKS ON u

>-
J: :i:(,!)
1-- TYPE- BLOWS PEN. REC. ADVANCE OF CL. oUJeu CL. eu ~...I...leu UJ eu

NO. PER 6" In. in. BORING
UJ _ c_ (,!)

f-12 S-7 I- 9 - 15 24 18 Similar to S-6
11 - 7

SOIL AND ROCK DESCRIPTIONS

S-7 (12 ft. to 13 ft. 6 in.) SAND with gravel. trace of silt.
Brown; fine and medium sand with a trace of coarse sand:

widely graded; fine (D.S in.). subangular gravel present; 5
percent or less fines present: (SW)

H4 S-8 I- 9 - 7 24 19 a ppm on sample: S-8 (14 ft. to 15 ft. 7 in.) SAND. with a trace of gravel.
6 - 6 graphitic sheen: trace of silt. Brown: fine and medium sand with a trace of

moderate auger coarse sand; widely graded: trace of fine (0.25 in.).
.advancement - no subrounded gravel present: 5 percent or less fines present:
grinding; easy (SW)

sampler

penetr a t ion

H6 S-9 ~ 8 - 8 24 17 Similar to S-8; S-9 (16 ft. 10 17 ft. 5 in.) SAND. with a trace of gravel.
6 - 6 damp sediment - trace of silt. Brown: similar to S-8: (SW)

i roughly l!! 17.5
ft.

H8 I-

-20 5-10 - 7 - 6 24 15 Similar to S-9:

9 - 9 saturated soil

I

I
I

I
i

'-22 I -

!

S-10 120 It. to 21 ft. J in.) SAND. trace of silt. Brown: fme
sand: uniformly graded: less than 5 percent fines present:
(SP)

END OF BORING AT 22 FT. BOREHOLE BACKFILLED WITH
BENTONITE CHIPS. SAND. PORTLAND CEMENT. NO WELL
INSTALLED.

1-24

PROJECT NO.: 8659

BORING NO.:,....:B:..;-....:.5__

OA TE; 10/25/93

PAGE: 2 OF 2

Borehole advanced by rotating 8-inch outside diameter hollow stem
augers to 22 It. Collected continuous split barrel samples at 2 foot
,ntervals to the water table (~roughly rg 17.5 It. on 6-21-931.
Thereafter. collected a sample approximately 5 It. b,'J.I.l.l:1n""l..:.l'h..."';;.,l;jw/.."'J,lIIP;;;,:'r;... _

lable.

NOTES;LEGEND:
TYPE-NO. - Tyoe of samOle

C - ROCk core samOle
S - Solit Darrel samole

BLOWS PER 6' - '40 10. Mmmer
lalling 30' to arlve
a sOllt Darrel samOler:
cormg time oer toot of rOCk

PEN - Penetration length at sampler
REC - Length of samole recoverea
~ - Natural grouna water taDleL.- .....L. .......IL- •



APPENDIX C

SCREENING CRITERIA CALCULATION SPREADSHEET
AND

SOURCE DOCUMENTATION



SCREENING CRITERIA VAWES SPREADSHEET

AlDo AlDi SFo SFi Koc Henry's Const. Vi MW Di Oai Kas Alpha VF
Anat{te/Compound (mg/kgfdavl (malka/davlI(kd-dav/m~ (kd-day/m~ (Ukg) (atm- m3/moD (cm3/mol (gfmol) (cm2/sec) (cm2/sec) (gfcm3) (cm2/sec) . (m3/kg)

1,1- Dichloroethane 1.00E-Ol 1.43E-Ol 3.00EtOl 4.26E-03 7.99EtOl 98.96 9.17E-02 2.S9E-02 2.91E-Ol 1.08E-03 3.89Et03
1,1 Dichloroethene 9.00E-03 6.00E-Ol 1.75E-Ol 6.50EtOl 1.90E-Ol 7.60EtOl 96.94 9.38E 02 2.6SE-02 S.99EtOO 1.2SE-02 6.29Et02
1,1,1-TrichloroeltBne 9.00E 02 2.86E 01 1.52Et02 3.00E 02 9.74E+Ol 133.41 8.19E 02 2.32E-02 4.0SE 01 1.32E-03 3.46Et03
1,1,1,2- Telnlchloroethane 3.00E-02 2.60E-02 2.59E-02 1.18E+02 3.80E-04 1.1SEt02 167.8S 7.S0E-02 2.12E-02 6.60E-03 2.09E-OS 2.92Et04
1,1,2-TrichloroeltBne 4.00E 03 S.70E-02 S.60E-02 S.60EtOl 7.42E-04 9.74EtOl 133.41 8.19E 02 2.32E-02 2.72E-02 9.38E-OS 1.37Et04
1,1,2,2- Tetrachloroethane 2.00E-Ol 2.03E-Ol 1.18Et02 3.80E-04 1.lSEt02 167.8S 7.50E-02 2.12E-02 6.60E-03 2.09E-OS 2.92Et04
1,2- Dichlorobenzene 9.00E-02 S.71E-02 1.70Et03 1.93E-03 1.26Et02 147.01 7.29E-02 2.06E-02 2.33E-03 7.17E-06 4.99Et04
1,2 Dichloroethane 2.86E 03 9.10E 02 9.10E-02 1.40EtOl 9.14E-04 7.99EtOl 98.98 9.17E 02 2.S9E 02 1.34E 01 S.09E 04 S.81Et03
1,2- Dlchloroethene 2.00E-02 S.90EtOl 6.70E-02 7.60EtOl 96.94 9.38E-02 2.6SE-02 2.33EtOO 6.8SE-03 1.20Et03
1,2 Dichloropropane 1.14E-03 6.80E-02 S.10EtOl 2.31E-03 1.00Et02 112.99 8.22E-02 2.32E-02 9.29E-02 3.18E-04 7.38Et03
1,2,4 Trichlorobenzene 1.00E 02 2.S7E 03 9.20Et03 2.30E-03 1.43E+02 181.4S 6.78E 02 1.92E 02 S.13E-04 1.47E-06 1.10E+OS
~pichloroorooene 3.00E-04 S.71E-03 1.80E-Ol 1.30E-Ol 4.80E+Ol 1.30E-03 9.64EtOl 110.98 8.38E-02 2.37E-02 S.SSE-02 1.9SE-04 9.49Et03
1,4- Dichlorobenzene 2.29E-Ol 2.40E-02 1.70Et03 3.10E-03 1.26Et02 147.01 7.29E-02 2.06E-02 3.74E-03 1.1SE-OS 3.93Et04
2-Bulanone S.OOE 02 3.00E 01 1.70EtOl 2.08E OS 1.64Et02 72.1 7.02E 02 1.98E-02 2.S1E 03 7.44E 06 4.90Et04
2-Chloroohenol S.OOE-03 7.30EtOl 1.03E-OS 128.S6 O.OOEtOO O.OOEtOO 2.89E-04 O.OOEtOO .0.OOEtOO
2-Hexanone 7.S0EtOl 7.S3E-06 1.28Et02 100.2 7.50E-02 2.12E-02 2.06E-04 8.S3E-07 1.6SEtOS
2-Methvlruohthalene 2.00E-02 4.60E-04 142.2 O.OOEtOO O.OOEtOO ERR ERR O.OoEtOO
2 Methvlphenol S.OOE 02 2.4SEtOl 3.92E-06 108.1 O.OOEtOO O.OOEtOO 3.28E 04 O.OOEtOO O.OOEtOO
2,3,7,8- TCDO 1.S0EtOS 1.S0EtOS 3.30Et06 2.10E-03 2.SSEt02 3.22Et02 S.06E-02 1.43E-02 1.30E-06 2.79E-09 2.S3Et06
2,4 Dichlorophenol 3.00E-03 O.OOEtOO O.OOE+OO ERR ERR O.OOEtOO
2.4 - DimethvlDhenol 2.00E-02 9.60EtOl 1.70E-OS 122.2 O.OOEtOO O.OOEtOO 3.63E-04 O.OOEtOO O.OOEtOO
2,4- DinitroDhenol 2.00E-03 O.OOEtOO O.OOEtOO ERR ERR O.OOE+OO
2,4,S-Trichlorophenol 1.00E 01 O.OOEtOO O.OOEtOO ERR ERR O.ooE+OO
2,4,6-TrichloroDhenol 1.10E-02 1.10E-02 O.OOE+OO O.OOE+OO ERR ERR O.OOEtOO
3,3' Dichlorobenzidine 4.S0E-Ol O.OOEtOO O.OOEtOO ERR ERR O.OoEtOO
4-Chloro-3-methvIDhenol 2.00EtOO 6.04Et02 2.S0E-06 142.6 O.OOEtOO o.OOEtOO 8.49E-06 O.OOEtOO O.OOEtOO
4 Chloroanline 4.00E 03 S.20EtOl 1.07E OS 127.6 O.OOEtOO O.OOEtOO 4.22E 04 O.OOEtOO O.OOEtOO
4-Methvl-2-oenlanone S.OOE-02 2.00E-02 1.13Et02 4.16E-OS 1.28Et02 100.2 7.50E-02 2.12E-02 7.SSE-04 2.39E-06 8.64Et04
4 Methylphenol S.OOE 03 2.43EtOl 1.29E 06 108.1 O.OOEtOO O.OOEtOO 1.09E 04 O.OOEtOO O.OOEtOO
4,4' 000 2.40E-Ol 7.70EtOS 2.20E-08 320 O.OOEtOO O.OOEtOO S.86E 11 O.OOEtOO O.OOEtOO
~:t'-DDE 3.40E-Ol 4.40Et06 6.80E-OS 318 O.OOEtOO O.OOE+OO 3.17E-08 O.OOEtOO O.OOEtOO
4,4'-00T S.OOE-04 3.40E-Ol 3.40E-Ol 3.90Et06 1.S8E-OS 3S4.S ~:QQ~tOO ~~tOO 8.31E-09 O.OOEtOO O.OOEtOO
Acenaphthene 6.00E-02

---_..
4.60Et03 9.10E-OS lS4.2 O.OOEtOO O.OOE+OO 4:06E-OS O.OOEtOO O.OOEtOO

Acetone 1.00E-Ol 3:IioE=-iIT 3.43E-OS 6.69EtOl S8.0a 'TOOE-Ol 3:ooE-02 2.01E-Ol 8.7SE-04 '4.39Et03
Aldrin 3.00E-OS 1.iOEtOl 1.70EtOl 9:60Et04 1.60E-OS 36S O.oOEtOO O.OOEtOO 3.42E-07 O.OOEtOO O.O~~
AIDha-BHC 6.30EtOO 6.30EtOO 3.80Et03 6.00E-06 291 O.oOEtOO O.OOEtOO 3.24E 06 O.OOEtOO O.OOE+OO
Aniine 2.86E-04 S.70E-03 4.40EtOl 9.00E-06 93.1i O.OOE+OO O.OOEtOO 4.19E-04 O.OOEtOO O.OOEtOO
Anthracene 3.00E-Ol 1.40Et04 8.60E-OS 178.2 O.oOEtOO O.OOEtOO 1.26E-OS O.OOEtOO O.OOEtOO
Antimonv 4.00E-04 121.7S O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Aroclor 7.70EtOO S.30EtOS 2.60E 03 2.6SEt02 328.4 4.97E 02 1.40E 02 1.01E OS 2.11E 08~~~
Arsenic 3.00E-04 1.75EtOO 1.S1EtOl 74.92 O.OOEtOO O.OOE+OO ERR ERR' O.OOEtOO
Barium 7.00E-02 1.43E-04 137.34 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Benzene 1.43E-04 2.90E-02 2.90E-02 6.S0EtOl S.SOE 03 9.10EtOl 78.12 8.9SE 02 2.53E-02 1.73E-Ol 6.40E-04 _S'1~
Benzoic acid 4.00EtOO 1.S0Et02 7.00E 08 122.13 O.OOEtOO O.OOEtOO 9.S7E 07 O.OOEtOO O.OOEtOO
Banzo(a)anthracene 7.30EtOO 6.10EtOO 2.00EtOS 1.00E-06 228.28 ~~E+OO O.OOEtOO 1.03E 08 O.OOEtOO O.OOE+OO
!!enzo(a)DVlllne 7.30EtOO 6.10EtOO 'S.50Et06 4.90E-07 2S2 O.OOEtOO O.OOEtOO 1.83E-l0 ~~OEtOO ..Q;O~~
~~fkJoranthene 7.30EtOO ~6:10EtOO S:50EtOS 1.22E-05· 2S2.3 ~~OEtOO~:OOE+OO 4.SSE-08 O.OOEtOO~~q~
Benzo(gh,i)perylene "l:60E+06 1.44E-07 276 O.OOEtOO O.OOEtOO 1.8SE-l0 O.OOEtOO O.OOE+OO
BenzolklfkJorarthene 7.30EtOO 6.10EtOO 5.S0EtOS 3.87E-05 2S2.3 O.OOE+OO O.OOEtOO 1.44E-07 O.OOEtOO O.OOEtOO
Berylium S.OOE 03 4.30EtOO 8.40EtOO 9.01 O.OOEtOO O.OOE+OO ERR ERR O.OOE+OO
Bela-BHC 1.80EtOO 1.80E+OO 3.80Et03 4.50E 07 291 O.ooEtOO O.OOEtOO 2.43E 07 O.OOEtOO O.OOE+OO
Bis(2 chloroethyl)ether 1.10EtOO 1.16EtOO 1.39EtOl 1.JOE OS, 143 O.OOEtOO O.OOEtOO 1.92E 03 O.OOEtOO O.OOE+OO
Bis{2- chloroiSODroDvllether 4.00E-02 7.00E-02 3.S0E-02 6.10EtOl 1.10E-04 171.1 O.OOE+OO O.OOEtOO 3.70E-03 O.OOEtOO O.OOE+OO
Bis(2 - elhvlhexvl)DhltBlate 2.00E-02 1.40E-02 2.00Et09 3.00E 07 4.93Et02 390.62 3.66E-02 1.03E 02 3.OBE-13 4.76E 16 6.12E+09
Bromodichloromelt18ne 2.00E 02 6.20E-02 ~!Q~'±Q~~E 03 8.29EtOl.--.!~:~ 8.62E-02 2.4~~ 8.10E-02~~-04J.73~t03
Bromomethane 1.40E-03 1.00E-03 .~90EtOO~?E-Ol 4.63EtOl 94.94 1.14E-Ol 3.23E-02 6.84EtOl 2.94E-02 6.93E+Ol
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SCREENING CRITERIAVAWES SPREADSHEET

RlDo RlDi SFo SFi Koc Henry's Const. Vi MW Di Dai Kas Alpha VF
Analyte/Compound J!!!~ (mg/kg/day) (kd-day/mg (kd-day/mc (L.JkQ\ latm- m3/moO Icm3/mol) (g/mol\ (cm2/sec) (cm2!sec) (g/cm3) (cm2!sec) Im3/k!l)

Butvlbenzvlphthalate 2.00E-01 1.70Et05 8.30E 06 312 O.OOEtOO O.OOEtOO 1.00E 07 O.OOEtOO O.OOEtOO
Cadmium 5.00E 04 6.30EtOO 112.4 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Caprolactam 5.00E-Ol O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Carbon disulfide 1.00E 01 2.86E 03 1.42Et02 1.13E 02 76.14 O.OOEtOO O.ooEtOO 1.63E 01 O.OOEtOO O.OOEtOO
Carbon tetrachloride 7.00E-04 5.71E-04 1.30E-Ol 5.25E-02 4.39Et02 2.30E-02 9.45EtOl 153.82 8.20E-02 2.32E-02 1.07E-Ol 3.67E-04 6.87Et03
Chladane 6.00E-05 1.30EtOO 1.29EtOO 1.40Et05 9.40E-05 409.8 O.OOEtOO O.OOEtOO 1.38E-06 O.OOEtOO O.OOEtOO
Chlaobenzene 2.00E-02 5.71E-OJ 3.30Et02 3.58E-03 1.08Et02 112.56 7.97E-02 2.25E-02 2.22E 02 7.47E-05 1.54Et04
Chlaoethane 2.00E 02 2.86EtOO 1.49E tOl 1.48E 01 6.24EtOl 65.42 1.07E 01 3.02E-02 2.04EtOl 2.28E 02 2.19Et02
Chlaolorm 1.00E-02 6.10E-03 8.05E-02 4.40EtOl 2.88E-03 7.70EtOl 119.38 9.13E-02 2.58E-02 1.34E-Ol 5.OBE-04 5.81EtOJ
Chlaomethane 1.30E-02 6.30E-03 4.30EtOO 4.00E-02 4.19EtOl 50.49 1.30E-Ol 3.68E-02 1.91EtOl 2.72E-02 2.10Et02
Chromium 111I\ 1.00EtOO 5.71E-07 52 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Chromium (VI) 5.00E OJ 4.20EtOl 52 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Chrysene 7.30EtOO 6.10Et06 2.00Et05 1.05E-06 228.3 O.OOEtOO O.OOEtOO 1.OBE-08 O.OOEtOO O.OOEtOO
Cobalt 8.00E-03 58.93 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Copper 4.00E-02 63.54 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Cyanide 2.00E-02 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Dibenzola.h\arthracene 7.30EtOO 6.10EtOO 3.30Et06 7.30E-OB 278.4 O.OOEtOO O.OOEtOO 4.53E-l1 O.OOEtOO O.OOEtOO
DibromochloromeltBne 2.00E-02 8.40E 02 8.40EtOl 9.90E 04 8.5OEtOl 208.29 8.39E 02 2.37E 02 2.42E 02 8.55E 05 1.44Et04
Dieldrin 5.00E 05 1.60EtOl 1.60Et01 1.70Et03 4.57E 10 381 O.OOEtOO O.OOEtOO 5.51E 10 O.OOEtOO O.OOEtOO
Diethylphthaklte 8.00E 01 1.42Et02 1.20E 06 222.2 O.OOEtOO O.OOEtOO 1.73E 05 O.OOEtOO O.OOEtOO
Dimethylphthaklte 1.00EtOl 1.74Et01 2.15E-06 194.2 O.OOEtOO O.OOEtOO 2.53E 04 O.OOEtOO O.OOEtOO
Di n butvlohthaklte 1.00E 01 1.70Et05 2.80E-07 3.09Et02 278.3 4.66E-02 1.32E-02 3.38E-09 6.65E-12 5.18Et07
Di- n- octvlphthalate 2.00E-02 3.60Et09 1.70E-05 391 O.OOEtOO O.OOEtOO 9.68E 12 O.OOEtOO O.OOEtOO
Endosulan 6.00E OJ ~03 1.91E 05 406.9 O.OOEtOO O.OOEtOO 4.OBEtOO O.OOEtOO O.OOEtOO
Endrn 3.00E-04 1.70Et03 4.00E-07 381 O.OOEtOO O.OOEtOO 4.82E 07 O.OOEtOO O.OOEtOO
Ethybenzene 1.00E 01 2.86E 01 1.10Et03 6.60E 03 1.32Et02 106.16 7.37E 02 2.OBE 02 1.23E 02 3.83E-05 2.16Et04
Fluomnthene 4.00E-02 3.80Et04 6.5OE-06 202.3 O.OOEtOO O.OOEtOO 3.51E-07 O.OOEtOO O.OOEtOO
Fluorene 4.00E-02 7.30Et03 6.40E-05 116.2 O.OOEtOO O.OOEtOO 1.80E-05 O.OOEtOO O.OOEtOO
Gamma-BHC 3.00E-04 1.30EtOO 3.80Et03 7.80E-06 291 O.OOEtOO O.OOEtOO 4.21E 06 O.OOEtOO O.OOEtOO
Heptachlor 5.00E-04 4.5OEtOO 4.55EtOO 1.20Et04 4.00E 03 373.5 O.OOEtOO O.OOEtOO 6.83E 04 O.OOEtOO O.OOEtOO
Heptachlor epoxide 1.30E-05 9.10EtOO 9.10EtOO 2.20Et02 3.90E-04 389.2 O.OOEtOO O.OOEtOO 3.63E-03 O.OOEtOO O.OOEtOO
Hexachlorobenzene 8.00E-04 1.60EtOO 1.61EtOO ·1.20Et06 6.80E-04 1.96Et02 284.79 5.75E-02 1.62E-02 1.16E-06 2.82E-09 2.51Et06
Hexachlorobutadiene 2.00E-04 7.80E-02 7.70E-02 2.90Et04 2.56E-02 1.83Et02 260.76 5.95E 02 1.68E-02 1.81E 03 4.56E-06 6.26Et04
Hexachloroethane 1.00E-OJ 1.40E 02 HOE 02 2.00Et04 2.49E OJ 1.50Et02 236.74 6.54E 02 1.85E-02 2.55E 04 7.06E-07 1.59Et05
Indeno(1.2.3 cd)pyrene 7.30EtOO 6.10EtOO 1.60Et06 6.95E-08 276.3 O.OOEtOO O.OOEtOO 8.90E-ll O.OOEtOO O.OOE+OO
lsophorone 2.00E-Ol 9.50E-04 8)OEtOl 5.75E-06 138.2 O.OOEtOO O.OOEtOO 1.35E 04 O.OOEtOO O.OOEtOO
lead 1.00E-07 207.19 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Manaanese 5.00E-03 1.43E-05 54.94 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Mercury 3.00E-04 8.57E-05 200.59 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Methoxychlor 5.00E OJ 8.00Et04 1.58E 05 345.66 O.OOEtOO O.OOEtOO 4.05E 07 O.OOEtOO O.OOEtOO
Methvlene chloride 6.00E-02 8.57E-Ol 7.5OE-03 1.64E-03 8.80EtOO 2.03E-03 5.95EtOl 84.94 1.05E-Ol 2.97E-02 4.73E-Ol 1.96E-OJ 2.82Et03
Naphthalene 4.00E-OJ 9.40Et02 4.60E-04 1.40Et02 128.2 7.04E 02 1.99E...,02 1.00E 03 2.99E-06 7.73Et04
Nickel 2.00E-02 8.40E 01 58.71 O.OOEtOO O.OOEtOO ERR ERR O.OOEtoo
N-nitroso-di-n-oroovlamir 7.00EtOO O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
N- nitrosodiphenylamne 4.90E-OJ 6.48Et02 6.60E-04 198.2 O.OOEtOO O.OOEtOO 2.09E 03 O.OOEtOO O.OOEtOO
Pentachlorophenol 3.00E-02 1.20E 01 5.30Et04 2.80E 06 266.35 O.OOEtOO O.OOEtOO 1.08E 07 O.OOEtOO O.OOEtOO
Phenol 6.00E-Ol 1.42EtOl 4.54E-07 94.11 O.OOEtOO O.OOEtOO 6.55E-05 O.OOEtOO O.OOEtOO

IPvrene 3.00E-02 3.80Et04 5.1OE-06 202.3 O.OOEtOO O.OOEtOO 2.75E-07 O.OOEtOO O.OOEtOO
Solerium 5.00E-OJ 78.96 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Siwer 5.00E-03 107.87 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Stvrene 2.00E-Ol 2.86E-Ol 3.00E-02 2.00E 03 5.68Et02 2.28E-OJ 1.28Et02 104.14 7.48E-02 2.12E-02 8.23E-OJ 2.60E-05 2.62Et04
Tetrachloroethene 1.00E-02 5.2OE 02 2.OJE 03 3.64Et02 1.53E-02 1.11Et02 165.83 7.62E 02 2.15E 02 8.62E 02 2.74E 04 7.97Et03
Thalium 7.00E-05 204.37 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Tin 6.00E-Ol 118.69 O.OOEtOO O.OOEtOO ERR ERR O.OOEtOO
Toluene 2.00E-Ol 1.14E-Ol 3.00Et02 6.66E-03 1.11Et02 92.13 8.06E-02 2.28E-02 4.55E 02 1.54E-04 1.07Et04
Toxaphene 1.10EtOO 1.12EtOO '9.64Et02 2.10E 01 414 ~!=tOO O.OOEtOO 4.47E-Ol O.OOEtOO O:OOEtOO

2 t 15-Apr-94



~

SCREENING CRITERIA VALUES SPREADSHEET

-- ------~-------_.._- --._......, -- - ..._--- ._---- .. _---_._-_._-- -...---- _.._---

AlDo AlDi SFo SFi Koc Henry's Const Vi MW Di Dai Kas Alpha VF
AnaMe/ComPOund ! lmlllkflldavi lmlllkaldavl lkd-dav/mc (kd-day/mc IUkg) (atm- m3/moQ (cm3/mol) la/moll Icm2lsecl Icm2lsecl la/cm3\ Icm2lsecl Im3!klll

Trichloroelhene 6.00E 03 t.10E-02 6.00E-03 1.26E+02 9.10E-03 9.38E+01 131.39 8.34E-02 2.36E-02 U8E 01 5.11E 04 5.78E+03
Vanadium 7.00E 03 50.94 O.OOE+OO O.OOE+OO ERR ERR O.OOE+OO
Vinvt acetate 1.00E+OO 5.71E-02 O.OOE+OO O.OOE+OO ERR ERR O.OOE+OO
Vinvt chloride t.90E+OO 3.00E-01 8.20E+OO 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+OO 8.57E-02 8.70E+02 6.82E-03 t.32E+02 106.16 7.37E-02 2.08E-02 1.61E-02 5.00E 05 1.89E+04
Zinc 3.00E-01 65.37 O.OOE+OO O.OOE+OO ERR ERR O.OOE+OO
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SCREENING CRITERIA VAWES SPREADSHEET

A1f-- -----Ai-i--··--------Air Ajr -------- --SoIl Exp. SOil Exp.Soil Exp. -- Soil Exp.

Inh. .Inh. Inh. InIL Ing Ing Ing Ing.
URF RIC Kd SSLc SSLnc SSLrnn SSLmin SSLc SSL.nc SSLrnn SSLrnin

Ana~e/Compound . (ug{m3)-1 (mg{m3l (Ilkgl (mg{kg) (mg,'kg) (malkol w/unit corw. units --f!!!c:Vklll (mQ/kg) (m9l!5!ll- w/unit corw. units
1.1 Dichloroethane NA 5.01 E 01 NA 4.501- + 2 ... 4~['.lIlJlJ ;.... UOIKO:'; need data ;.;;;.;;. 800.000 .. ...;;;;. ·;:;7. 800;000 uiiniQ2
1.1 Dichloroethene 5.ooE-05 NA . 1 1.70E-01l NA H 0.170Y ....,. '.; 170 ujj/kgZlc=::=ilool 703.9261';;-;";;"1: 10011 :;;;";"';;;;;::;;1,100 UiJ/kll2
1.1.1 TrichloroettBne NA 1.00EtOO NA 4.201:+0211 ··420.QOOIl420,~g2Jneeddata ;.·;/lJUlJ.OOO .;;;;700a.000";7-000.000~'L:.o:.

l,l.1.2-Tetrachloroethane 7.40E-06 NA 9.60Etoo ffA 1 9.5951 9,595 ualkg 2.463 2346.420 2.463 2,463~-

1.l,2-TrichloroettBne 1.60E-05 NA 2.09Etoo NA I 2.0901 2,09Ouglkg 1.123 312.856 1.123 l,l23iJgJi(9...
1.1.2,2-Tetrachloroethane 5.80E-05 NA 1.22EtOO NA I 1.224L l,224ua/kg 0.320 needdata 0.320 320ualkg
1.2- Dichlorobenzene 1.04Et041 10391.526/ 10,391,526 ug/kg fneed data I 7OJ9.260I 7OJ9.260I 7,039,260~
1.2 Dichloroethane 6.06Et01 0.544 5« uglkg 0.704 need data 0.704 704 uglkg
1.2-Dichbroothene-- -NA NA - - NA- NA need data ~daIa :g needdata 1564.280 1564.280 l,564,280ua/ka
1.2-Dichloropropane NA 3.99E-03 NA 3.07Et01 30.725 30 725 a 0.942 need data 0.942 942 ualkg
1.2.4 Trichlorobenzene NA 9.ooE OJ 9.301:t01 1.03Et03 ";. 93.000 93 000 0 ';; . 780.000 782.140 ;'/;;;;;";,,/80.000>;,,' ";;;;780 000 UWka ;':,
1,3 Dichloropropene 3.71E-05 2.ooE-02 6.21E-Ol 1.98Et02 0.621 621 0.356 23.464 0.356 356 ~lL-
1.4-Dichlorobenzene NA 8.02E-Ol L8.0~t01 3.29Et04 80.000 ';;'. ,:;;;,·IIU.OOO u g';' ;.;;.; 27.000 need data ;;;;.;....; 2 :000 .;';;;";:;;.; ;. 27000 UQlkg .. :
2 Butanone NA 1.05EtooNA 5.36E+04 53600.462 53.600,462 u a nee~ta 3910.700 3910.700 3.910.700 ",Ik,.-
2-Chlorophenol I NA I NA I I NA I NA Ineed data looed daIa ualkg Ineed data I 391.0701 391.0701 391,070 ualka
2-Hexanone NA NA NA NA' need data ooed daIa uaJka needdata need data need data ne8d daIa"- uglkll.
2-Methvll'llohthalene NA NA NA NA need data ooed daIa uglkg need data 1564.280 1564.280 1.564.280.!!~g_

1
2 Methvlphenol NA NA NA NA need data ooeddala uglkg need data 3910.700 3910.700 3,91o,700~11.-
2,3.7.8- TCDO 4.29E+Ol NA 1.4Ji:-=04 NA 1.43E-04 1.43E-Ol ualkg 4.27E-07 need data 4.27E-07 4.27E-04~g
2.4 Dichlorophend NA NA NA NA need data ooed daIa uglkg need data 234.642 234.642 234,642 uglkg
2.4-Dimethvlohend NA NA NA NA need data ~ daIa ualkg need data 1564.280 1564.280 1,564.280 ug}kll.-
2.4- Dinitrophend NA NA NA NA need data ooed daIa uglkg need data 156.428 156.428 156,428 uglkll-
2.4.5-Trichlorophenol NA NA NA f-~~ need data ooed daIa UII. 11_ need data 7821.400 7821.400 7.821,400~II_

2.4.6-Trichlorophenol 3.14E-06 NA 1.10Etoo NA 1.097 1.097 Ult kg 5.821 need data 5.821 5.821 uglkll
3.3'-Dichlorobenzidine NA NA NA NA need data ooed daIa ug, I:g 0.142 need data 0.142 142~1l-

4-Chloro-3-methvlohenol NA NA NA __N~ need data ~ daIa Ult II need data 156428.000 156428.000 156.428.~1I_

4-Chloroaniine NA NA NA NA need data ooed daIa uglkg need data 312.856 312.856 312,856 uglkg
4-Methyl-2-pentanone INA 17.ooE':'021 I NA 16.30Et031 6304.38111 6,3C)4,388uglkg .. lrleeddalll I 3910.7001 3910.7001 3,91o,700uglkg
4-MethvlphenOl--- I NA '--N~ I --I NA --r NA 1need data looed data uglkg Ineed data 1391.0701 391.0701 391,070 uglkg
4,4i::'-~ l~ l-~ I I NA -T NA-Ineeddata - looeddllla ualkg I 0.267lneeddata ,-- 0.2671- -267ualka

::::=gg~ 19.71~\51 ~~ I 1'3.9~EAtool ~~ In:'~:~3.900J:ii1=3;900~N:::dL22'::~:@lneed~:107L:·l...::I? ; CiucictAc1lttlS:
Acens hthene ~ daIa 4,692,840~1l-
Acetone ooed dBIB 7,821,400 ugJka
Aldril .- I 4.861::=031 NA' 1 I 9.08E-Oll NA I 0.9081 908 ulJdlQ I 0.0041 ~.:3461 0.0041 4 u~g
Alpl18 BHC 1.80E-OJ NA 11.OQEfOO NA .ooul.ooouolko·, 0.100 needdata .... ·0.100r;;--100lJlJJkg·

IAniine NA 1.ooEOJ NA 4.71Et05 470798.900 4.71E+08ua/k1l 11.234 need data 11.234 11.234UQ1kIl-
Anthracene NA NA NA NA need data ooed data u~g need data 23464.200 23464.200 23.464,200 ugJkll_
Antimonv NA NA No Kd NA NA need data ~ dIIIa mlJ!ka need data 31.286 31.286 31m~
Aroclor NA NA· NA· NA need data ooeddala uglka r:=::::::=Iooo needdata .···;.;:;;;;1~ .:;;::;;.,;., l000uaJkiL:::
Arseni: 4.31E 03 N~~~~2EtOO~@'-..~~=r==~··.2;600000i!.~L 0.370' 23.464;, ••....•••••.. I" ;;;.O.~g-'-
Barium NA 5.01E-04 2.71;tOl~~_~:35Et05 235399.450~399.450malkg needdata 5,474.980 5474.9801 5,474.980miilfli
Benzene 8.29E-06 5.01 E-04 moE+OiO 2.69E t 00 '.;;. "2.50<: ,". ;;;';::.:.:; ;:;;: 2.500 ualka; .;; . ;;:';.' ;·22.00u need data ;;";;';;;;;;22.0001 ;,;,;:::::;;.; ;;:;;;:~OOO uii1!!g;;.· ,
Benzoic acid NA NA NA NA need data ooed data u~ll need data 312856.000 312856.000 312,856]OOUQJkg-I
Benzo(a)anthracene 1.74E-03 NA 1.02EtOO NA 1.021 1,021 ulll!!g 0.009 need data 0,009 9.~g-j
Benzo!a)ovrene 1.74E-03 NA 1.3~~tOl NA 13.300' ·;·13.300ualka ....; ',0.110 needdata ';;"';···;·'0.11 ,·;110_~g;.:

Benzo(b)lkJoranthene 1.74E-03 NA 1.02EtOo NA 1.021 1,021 ualkll 0.009 need data 0.009 9 ualkll
Benzo(g,h.i)perylene NA NA NA NA need data ooed data uglkg need data need data need data ooed data uglkg
Benzo k lkJorarthene 1.02EtOO\ NH 1.021 9 u~:-I
Be lium 9.95E-01 NA 0.995 0.015 m
Beta-BHC 1.07EtOO NA 1.074 36 uglkg
Bis!2-chloroethvllether r:i:31E-04\--NA-\ -~ 1.08EtOOI NA' -1.0821 ·----l,082ua/ka \---O.b58lneeddiita '-·-0.0S8r-- ----Siiua/ka
Bis(2-chlorOlsoproovllether 11.ooE-051 NA I 11.10Etool NA I 1.0971 l,097ugJkg 1 0.9151 3128.560\ 0.9151 915uglkg

~ data 4,574 11_
~;-j~~:..=~=-=-:;t-=ooe=.::.d-=daIa=---;:=-=, 1,033~g_

109,500 11_
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SCREENING CRITERIA VAWES SPREADSHEET

Air Air Air Air Soil EXp. SOil Exp. Soil &p. Soil Exp.
Inn Inn Inn Inh. Ing Ing Ing Ing.

URF RIC Kd SSlc SSlnc SSlmil SSlmin SSlc SSlnc SSlmil SSlmin
_ Anattte!Compound (ugfm3)-1 (mgfm3\ (Ilkal (mgfkal (mgfkal (mgfkal .!mil c:orw. mils (mgfka\ (mgfkal (mgfka\ .!mil C:0fW. mils

BUMbenzvlDhthala!e NA NA NA NA needdata needdata ualka needdata 15642.ft
-- ---.---- -- ------ -

Cadmium 1.80E 03 NA 6.69E+00 ·6.201:+03 NA .;";,,.,: 6200000:."';"':':":"6.200.000 maltla: need dala :::;,;.: :<:,:39.
Caprolactam NA NA NA NA nee Clala IJIVKA need dala 39107.000 39107.000 39,107.000 ~II
Carbon disulfide NA 1.ooE 02 NA 4.71E+06 4707989.000 4.71E+09 ualko need data 7821.400 7821.400 7 821.400~1l-
Carbon tetrachloride 1.50E 05 2.ooE OJ 1:501:+00 1.43E+Ol .. ·.;···:····.··::::1:5()(] ':':':,::: '::,:·1 :::::::':::'::,'4.900 54.750 :: ::·::::::::·:::,:,A,9O!J ';:::':,::::::::::: '::::::,:::,:,4<900 :a::.

g~:~;~~;e 3.69~~ 04 ~:£~:~~6.00~l:i 1 ~:~~~~g; ::#~~:E: '~i~E:::' ~;~::90'~:HE):~=~::'';::~&= :;2
Chloroform 2.30E 05 NA 1.101:+00 NA ··1.100 ' .. · :1.100 UCIIka::,[II!oo.OQQ; 782.140 ....1oo.IlOO.,~000 lLc..
Chloromethane 1.80E 06 NA 2.84E· 01 NA 0.284 284 IJIVKA 4.926 need data 4.926 4.926 u~ A
Chro~um QII) I . NA 12.00E:-06K·21E+03f__NA I 9.40E+02! ~! 939.952.mstJ~needdata~ 78,214.ooo~~~! . 78.~1~J!!!Q.m~.
ChrolT1um (VI) 1.2OE-02 NA 3.66E+Ol 9.~~~~ r~91 ..453 ··H'91.453.m. :.,)l.eed data :::·:390.Q(j()£23 . ....,,:,;.;:.39Q.~ ~

Copper NA NA 2.22E+Ol - -f-jA - NA need dati- needda18 ---niii/kil need dala - ~8.560 ---a:128.560 3.128.560m~
Cyanide NA NA No Kd NA NA need dala need data mlll!!A need data 1,564.280 1,564.280 1.564.280.!!!lIl!!ll
Dibenzola,hlarthracene 1.74E-03 NA 6.30E+02 NA 629.675 629,675Uii/kg 0.009 need dala 0.009 9 UW1Cll
DibromochloromellDne NA NA NA NA- need data need data ualkg 0.762 1564.280 0.762 762~g_
Dieldrin 4.57E-03 NA r5lOE+OO NA .; :. 5.100 .;::.::::,.:' .:,:,:.: .. 5.. 100 ualka.·: ··0.040 3.911 .:.:::::,.,:::: 0.040 . ··:··::::40 uaJllo
Oiettfijphlhllote - - NA _. fJA - -- NA NA need dala neea csata ualka need Clala 62571.200 62571.200 62.571.200 UIiitiJ
DimethvlDhthalate NA NA NA NA need data need data UAlkA need data 782140.000 782140.000 7.82E+08.~lLJ

Di-n-butvlphthalate NA NA NA NA need dala need data ualka need data 7821.400 7821.400 7.821.400~g I
Di n octylphthalate NA NA NA NA need data need data UAlkA need dala 1564.280 1564.280 1.564,280 ulllkA -
EndOsufBn-- --NA- NA --NA need.:;dB;::Ia;=--+__4:;6~9,"".2;;;84~_-":~~~__--=';?-S;;7-=~:.JL
Endm NA NA NA need data 23.464
Eth l>enzene NA 1.00E+00 NA need dala .:'::'::'.:. 800.000 - ,
Fluoranthene NA _ NA NA need data 3128.560
Fluorene I NA I NA I 1 NA I NA Ineed data lneeddata ualka Ineeddata I 3128.560 ( 3128.5601 3,128,560 uaJlla
Gemma-BHC -, -- NA I" NA -/- - /-fJAi-NA liiii8ddati- -rneeddBiB UAlkg 1 0.0491 23.4641 0.0491 49ug/kg
Heplachlor 1.30E-OJ NA 8.44E+02 NA 844.179 844,179 UII. {II 0.014 39.107 0.014 14u~
Heptachlor epoxide 2.60E OJ NA 4.22E+02 NA 422.090 422.090 ug, {A 0.007 1.017 0.007 7~u-
Hexachlorobenzene 4.60E-04 NA 1.33E+Ol ,---~A 13.290 13,290 UII. {II 0.040 62.571 0.040 40u~_
Hexachlorobuladiene 2.2OE-05 NA 6.92E+00 NA 6.922 6,922 ug, {a 0.821 15.643 0.821 821 uiiJi(U-
Hexachloroethane 4.ooE-06 NA 9.67E+0!=~~ 96.743 96,743~g 4:574 78.214 4.574 4.574~g._
.!!!deno(1,2,3-cdlpvrene 1.74E-03 NA 6.30E+02 __NA 629.675 629,67~g 0.009 needdata 0.009 9~U-
lsophorone NA NA NA NA need dala need data Uiilkil 67.405 15642.800 67.405 67.400~g_
lead NA NA 9.95E +01 NA NA need dala 150.000 mlllkg need dala 0.008 0.008 15O.ooo.!!!lll!!D_
Manaanese NA 5.01E-05 1.48E+02 NA 2.35E+04 23539.945 23 539.945 m~g need data 391.070 391.070 391.070 m~g_
Mercurv NA 3.00E 04 No Kd NA 4.10E+Ol ·:·:·;:41~OOO .:c; .. · '::::;:"::;''''41.00011!~ need dala ·:::::::·:·';:::':,::23,000 ::·'':'::::::::':':,:23.000 :. :.·.::·.::::: ....'c,:.2.3,ooom~
Methoxychlor NA NA NA NA need dala neea csata ualka need dala 391.070 391.070 391 070 u II-.
Methvlene chloride 4.69E 07 3.00E+00 ·4;4ul:+Ol 8.81 E+03 :: :·44.uuu ·:'·;;::::·.':::':>.;:::::::44.UlAII UClIIUll:;;:: .: ::;>;::";8:>.uoc 4692.840 ···:::·.:;:·::;:':'·'·.'II:>:UUU;;::"::: ,:>.;·;:··:::.;ts:>.ooo_~ lL::::.
N~phthalene NA NA NA 5.20E+011 : 52.oooD:·::52,000 UiiI1liLJ need dala';3100.ooo::31oo.ooo:~000u :ii'?
NIckel 2.40E 04 NA No Kd 4.70E+04 NA maltlo;:: need data····:· :.:.:.: ~ooo mg·>:
N-nilroso-di-n-propvlamir NA NA NA NA need dala Ineed data UlllkA 0.009 need dala 0.009 . 9 ualka

need da_Ia__ need datB ug/kg l~~.!!~g
~-=:'~=7"~:::':"::O=_+--i-i';;c-+--iTi---je----+-7.';'--+--.~'-jneed data need data ugJkg ·::': .. :::/;.·::.·c· ·300.!! 92

need dala need data ulllkg 46.928.~u g
I rene need dala need data u ~ need data I 2346.420I 2346.420I 2.346,420 ugJkg_
Selenium need dala need data mlllkg need data 391.070 391.070 391.070 mlllkg
Siwer 1 NA 1 NA 11.10Et02r-NA I NA-Ineeddaia- lneeddala - mlllkg Ineeddala 1 391.0701 391.0701 391.070mlllkg
Styrene 15.11E-0711.ooE+OOr- --ID1E+Q212.73E+041 t1.u041~~_111.404I1g/kll.-l 2.1351 15642.8001 2.135L__~j:l5l!ol!cll.
Tetrachloroothene-._. - S:86E-07 - -N-A 4.10E+01 _UNA . " ..0001':·;··:: . ·';:-:;··:::::4· ;000 ualkQ :,:;';-11 12.000 782.140 '::,:::;:;:::/,32,000):::::·'::':':;:':'.:::':::'.·'·:-l2:~g:;·

~halium NA NA 5.99E+04 NA NA need data mlllkA I need data 5.475 5.4751 5.4~~~g
lin NA ~~L NoKd_ ~!'IA~, __ ~~_ .!l~~!!!=Lneed!!!!!!~!!!~!IJnee!!~!!!~. 46,928.400 46,2~8.4ool 46~~~m~!L
Toluene NA 3.99E-Ol 11"501::+92 4.45E+03 .., J50.ooo&:: .. ·:·:: l~ooollg/kg::Jl:16000.ooo:..··16ooo.ooo~000.000.~gJ\<g_
Toxaphene 3.20E-04 NA 3.43E+03 --NA 3429.4791 3.429,479~o=r= O.O:;a need dala 0.0581 58~Ii=

5 ..... l~-AfI,-q..,



SCREENING CRITERIA VAWES SPREADSHEET

Air Air Air AJr Soil Exp. Soil Exp. Soil Exp. Soil Exp.
Inh. Inh. Inh. InIL InlJ Ing. Ing. Ing..

URF RIC Kd SSLc SSLnc SSLmi1 SSlmin SSLc SSLnc SSLmi1 SSlmin
AnaMa/ComDOund (ug/m3)-1 (ma/m31 (I!kg) (m~g) (mg/kg) (m~ol w/unit corw. units Im~g) (malkol (m~m .:/~itcorw. units

Trichloroethane 1.71E 06 NA '1,30J-+Ol NA . '··".'·13.1JIJl) .... .··,.","·~.()()llII 469.284
Vanadium NA - NA ~_Kd NA NA need data looed daIa mg(kg need data 547.498 547.498 541.498 mg(kg
Vin~ acetate NA 2.00E-=oT NA .. 9.40E+07 93995165.000 9.40E+ JO~II- needdala 18214.000 78214.000 18 2~~OOOu~g
Vinyl chloride 8.57E 05 NA - 2.001:- 02 - NA

:9~:1 ., .,~;.o:=. . U.34O needdala ····0.340 . .' .... , :: :"34ll' UlJ/kg
Xvlenes NA 3.00E 01 NA 9.'tOE+Ol needdala 00,'1 . "",'1 "':":'··"1 'UQ/kg""
Zinc NA NA 1.64E+Ol NA ~A need data mg(kg needdala 23,464.200 23,464.200 23,464.200 mnlkg

:'f4

6
~-

+ 15-Apr-94



SCREENING CRITERIA VALUES SPREADSHEET

2-Chlorophenol 1 1.2561 1.256 ualklJ Ineed datll 1 0.1821 0.1821 0.17501 ooסס.115

2-Hexanone Ineed data l.-d-data ualklJ I need data Ineed data 1need data Ineed data I MOd data
2-Methvlmphtl18lene(needdatll-- InDeddata - ualkii- Ineeddatll I 0.7261 0.7261 0.70001 OOסס.700

2-Methvlphenol 1.858 1.858 ualklJ need'data 1.815 1.815 1.75001 OOסס.1.150---

2.3.7.8.,- TCOO 1.00E+00 1.ooE+03 ug/kg 0.000 need data 2.57E osl.·.· 3.00E-0811 . . "'. OOסס.0,,

2.4 Oichlorophenol need data .-d data uglkg need data 0.109 0.109 0.1050 ooסס.105

1

2.4-0imettr.lIOhenoi 2.344 2,344.~si- need dali!_ 0.726 0.726 0.7000 OOסס.100
2.4-0imrophenol need data .-d data uiilkii' need data 0.073 0.013 0.0700 OOסס.70
2,4.5-Trichloroohenol need data .-d data ug/kg need data 3.630 3.630 3.5000 OOסס.3.500

2.4;6 Trichlorophenol need data .-d data ualklJ 350.000 need data 350.000 0.0003 0.3182
3.3'::'Olchlorooonzidine Ineed data IMOd data ualklJ I 8.5561 need data 1 --8:5561- 7.78E::'061 0.0018
4-Chloro-3-methvlphenol I 846.6001 846.600 ulllklJ 1need data I 72.6001 72.6001 70.00001 OOסס.10.000

4-Chloroaniine 1- 1.1461 -1.146 ualklJ lneeddata 1--0.1451-- 0.1451 0.14001 OOסס.140

4-Methvl-2-pentanoneT-·f9551 4.955 ugJkg 1need iiatll 1 1.8151 1.8151 1.75001 ooסס.1,750
4-l.fethylphenOl

U

1 1.085[ (085 ulllkii-I need data -(--0.1821-- 0.1821 - 0.17501 ooסס.115

4,4'-000 -~r --1:2251---1.225 iilJ,IklJ I 16.042Tneed datll--r--16.0421 1.46E-051 0.0146
4.4'-0010 1""':":""_ 1.9061 1.906u~g l---n.3241needdBta I 11.3241 1.03E-051 0.0103
4.4'-00T .' ;..;... 0.0001 0.1029

,Acena hthene 194.200 2.1000 ooסס.2,100
.Acetone (025 ulllka 3.5000 OOסס.3.500

Aldrn 1.0041 1.004.!ml!!a 0.226 0.001 0.001 2.06E-06 0.0021
I Aloha BHC .0011,,;,. '-;f~ 0.611 need data 0.611 5.56E-07 0.0006
IAniine 1.0011 1.001 ualka 675.439 need data 675.439 0.0006 0.6140
Anthracene 2941.0001 2,941.000 ualka need dBta 10.890 10.890 10.5000 OOסס.10.500
Antimonv need data l.-d data mlJl!rn need data . ·:l00.000 3OO'::;:~J[=?:::T;::::;::::o.OOO()II:; ';, OOסס.6'>"""";;;;";";'"

=~~ ;",«',W'';';'~::= ~.:: "M'~Ol1 ~::!". :' .···.·•.·ooggr." ..·.;·1
Barium 543~r 543.253 niii/kil need data 2.541 2.541 ../....1.100 ::·;;~oIoooo
Benzene ..... ...... .010 •.••. ;;10 ....lIra·.. 132.759 need data 132.759 :".;;>.. ..-,..;5011 ..-.;;. ;";;';,•.2<.0
Benzoic acid 421.000 421.ooo~" need data 145.200 145.200 140.0000 140 OOסס.000

Benzo(a)anthracene 1.400 !.400.~lI- 0.527 needdata 0.5271';' .. ';',0.00010" .....···0
Benzo(a)pvrane . 7.100 1. 100 ualkCl' 0.527 need data 0.521 r
BenzOlbiiLoranthene 3.200 3.200 uaJka 0.527 need data 0.527
Benzo(gh,Qperylene need data .-d data ua/ka need data need data .-d data
Benzo(kllllorarthene (- 3.200 I 3.200 ualka 1 0.5271 need data I 0.527
B6rvlium - ..--. - -- need data--- MOd data m!iikg 0.895 0.182 0.1821"';" . ·.. ··0.004011 ';';.:.: .;.,,: ;"""""",'4]
Beta-BHC 1.000 1.000 uallra 21.389 need data 21.389 1.94E· 06 0.0019
Bis(2-chloroethvllether 1.000 1.ooouglka 3.500 needdata 3.500 3.18E-06 0.0032
Bis(2-chloroisooropyl)ether 1.001 . 1.oo~o 55.000 1.452 1.452 0.0005 0.5000

I Bis(2-ethvlhexvllphthelate OO1.000סס1 1.00E+08~g_ 275.000 0.726 0.726 0.!!Q35 2.5CX!!!
I Bromodichloromethane 1.122 1.122~g 62:097 0.726 0.726 i'-- ;;·.· .. ···0,1000« ·..···;·;·;;;100.~

Bromomethane 1.006 1!006.~~g_~,!!~_.. Q,Q51 O.OS~ 0.04901 OOסס.49

7 + 15-Apr-94



SCREENING CRITERIA VAWES SPREADSHEET

'--'---- .. - I . G-roundwalorur:GrOUOdwater i

Ingllnh. Ing./Inh.
MCLG/MCLJCw MCLG/MCLJCw

molll l!!lIl!)

§Il
178 1 "

0.145 0.140QL OOסס.140

0.726 •. uJ\!!!~Jl' .. 1 .
I,,=u~~ 0.550 5.00E~1=

. . . 785.714 0.00071
1.0891.. O.OOlQy

21.780 1 21.0000
1.0891 . 1.0500

I ~:~:r:.>·:~~·-
7.2601. ......
0.363
0.003
21.780~.

" T=~;~rS~:l'~mG!
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SCREENING CRITERIA VAWES SPREADSHEET

--r--....~,-----.-Groundwaler GrOundwater
Ingllnh. Ing.llnh.

MCLG/MCl/Cw MClG/MCl/Cw

IT",_...=:~~:w",pound k ~~!l/'L h.J .~/~it~n ..~~ 1m~kn---f!!JJl!),
need data
need data I 36.300

2.0261 need data
need data I 72.600
need data I 10.890

9

t'.,.::.•:.",,:;,~:_ ..... - ..••_-

.~r:~~;:~~:~~:.~~~
._,:-_ .._. -:1

+ 15-Apr-94



Cw

Kd
Koc
MCL
MCLG
MW
NJCS
RfDi
RfDo
SFi
SFo
SSL
URF
VF

1.

2.

3.

4.

5.

6.

7.

8.

9.

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 III 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(a)amhracene, benzo(b)fluoranthene,
benzo(klfluoranthene. chrysene, dibenz(a,h)anthracene. and indeno( 1.2,3-cdlpyrene.

MCLs and MCLGs were obtained from the EPA publication," Drinking Water Regulations and
Advisories." dated December 1993.

New Jersey Cleanup Standards are published in "Cleanup Standards for Contaminated Sites."
Proposed New Rules: NJAC 7:26D. 1992.

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

SSLs for fluoranthene serve as surrogates for phenanthrene.

SSLs for endosulfan serve as surrogates for endosulfan I, endosulfan II, and endosulfan
sulfate.

SSLs for endrin serve as surrogates for endrin aldehyde.

The groundwater SSL for barium was calculated using the distribution coefficient (Kd ) for
strontium (Dragun. 19881.



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

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

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

'J'n JWle ! 9. 1991. the U.S. EnVltOnmentai Pro~uon A~encv's

EPA's) Aamuustr31er cn3t~ed!.he Office oi Solid WasLC and
::me~encv Response tOSWER) WIth conducan~ a ~v
\tuav 10 outline ooaons ior aa:eler.llIn~ Ule r.ue oi cteanuDS at
'1aaon3J Pnonrv Lisl INPU Sites. 1ne smav iOWld th:u tne
cum:nt mvesugaao~meciy selecuon process ~cs over 3
:Je:m; to complete bec:wse exn Site IS tre:1ted as a umaue
proolem. reqUII111!! the p~~aon oi sue·specltlC nsx
lSSeSSrtlents. cleanup levels. and rechmcai soluuons. The sluay
proposed tha1 SWllt1rd.izing !.he ~mecii.aJ pwuung and ~meciv

selccDon process would slgnulcanLiy ~uce the tune It utes
[0 Sl3tt cie.anups and WOUld improve cOOSlSLCncy JO'OSS tne
RegIons. One oi the specuic proposa.ts was ior OSWER to
•eunune Ine means 10 deveiop stanaan1s or gwdelines ior
~onL1lTltnat.eQ solis.-

0n June 22. 1993. EPA announced the deveiopment oi Soil
Trigger Leveis as one oi the Admtnlstr:1DVe imorovements to
,he Supcriund program. This i:l.C1 sheet p~sents Soil
Scn::entn~ Levels (SSLs) (formerlv lrnown as D'll!ger levels) fer
':0 chc:mlcais and rc:pTCSCnts OSWER's ftrSl step toward
stand:1rtiizing the evaitJ:1aon and clc:mup oi COnL1lTlln:ued solis
unaer the' ComprehensIve EnvutlnmenuJ Response
Compensauon and Liability Act (CERCL\).

.-\11 SSL is a chemica! concena:won In soil tha1 ~pr=ents a
level of conWTUnauon above which !.here IS suiflCient concern
[0 wanant funner sue-specific smay. ConcenO'3lJOns In sou
Joove !.his saeerung level would not automa1iaily dCSlgn:ue
J SlLC..as -dirty: nor mgger a rc::-.onse action. However. !.hey
suggest uw a further eVll1uauoo 0: I.he pocenaai risks lh:U may
be posed by SiLC conwmnants 1S appropriale. Generally. if
conL1lTltnant concenD"arions m soil fall below the saeening
level and the SILC meets specflC residenu:11 use conditions. no
funner stlldy Or acaon is warnmteci for !.hal ar= unaer
CERa.A (Supcriund). However_ some St:ues have developeci
saccnmg numocn !.hal an: more SU1Itgent th:1n !.hose presented
In !.his fact sheet. and thereiore twlher study may be w:ur.mted
un<icr Stale progr.uns.

PURPOSE OF SSLs

The pnmarv pWl'Qse oithe SSLs is to acceier.lte oeels;'
mUin~ concerning coownmated solis. Initiat ~plicauons
focus remediai investl~aDons bv eliminaung tTom iunner SI

SILC :ut::LS Ul31 00 nOl wamuu iwtner stuay under CERe:
In iostenng prompt ldenwlc.aoon oi the concunlnanlS
exposure 3rC:IS oi concern. the SSLs may also help sImoni"
J,CCeierate the baseltne nsk assessmenl and may serv~

Preliminary RemedJaaon Goats (PRGs) under spe.cL
condiaons. EPA will expion: OUler POLCnuaJ appbcaaons ;
proceeds to ~fine and expand !.his gwdana:. Such appiic3J1
may include n:movai response :u:Uons. SILC assc:ssmenu~

lisang. yohmt3ly cleanups. and Resoun:e Conservauon
Recovery Act tRCRA) Corn::r::Dve Acaons•

ATTRIBUTES OF SSLs

The 30 SSLs presented in !.his document have been deVCIC
usmg f'CSlCienuaJ land usc human ex~ assumpaons
consJ(ienn~ three p3Ulways oie~ to the COOL1lTltn:
(see figure I):

'. ingesuon of soil

• inhatauon of volatiles and fugitive dum

mlgrauon of contaminantS lhroulJit soil to an Wll1Cr1'
potable aqwier.

These pathways have proven to be the most cammoo route
human exposure to contarlWWlts in the resJdenria! sewn
hazardous wa.sze siteS eniua.red by EPA. AJm. substar
effons have been made to model these particuI.ar paUlwa\

Other rouLCSIp:uhways may contribulcsi~y to the
posed by C%poslR to specific coruanunants (e.g.. del
exposure er exposure Via food chain conwninaDoni. OSV
wiU coounue 10 seek consensus on the appropriate meu
rcquin::d' to quantify additionai ~ways genenc.
The n:suits of these efforts may be induded in the

gwd:1nce.
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Figura 1. Pathways addressed by soli screening.

An OVervlew of key SSL Junbutes Includes:

• SSLs caiculalCd fer ~ ingesaon and intwation pathwavs
Jre based on SWldard equalions modified from the Human
Htaith £vaiuaQon Manual (Parr BI(U.S. EPA. 1991).

SSLs for ml~tion lO groundwater ~wavs are b:1scd on
1 p:lrUlIomn~ equauon coupied wun J. diluoon J.Ild
luenuacon j;u:tor IDAFl.

Conse:vaove default values wc::n: used to caicuiate levels
prou::cuvc of "high end" inc1iVldual C1posURS.

SSLs an:: ~enerallv based on a 10-' risi: fer c:uanO!ens. or
1 h;wuti quoaent of 1 for noncarcmogens: SSLs for
proteCuon of groundwater arc based on nonzero maxunwn
conwmnant level goals fMCLGs). or muunum contaml"
nant levels (MCLs). if available. or \.hac same nsk"twed
wgets O\.hcnvlSC.

SSLs arc caicutalCd far individual C1posurc paUlways.

1 •
" ");."

Jose IRID) or r:iacnce :::.:ncemTatlc- :'.:C'. i.~ .. ':

~uocent oj 1). CX' (2) to Set cne:mlc:u·speclflC cooC'o:rc-;uoos -v

:lpporuomn~ nsi: ca.sea on some :1I111traruv cnosen rrJCtlon ~'

me xceot:lcle r..sx ievel :=.~ .. Jne·fulh or one-Ie:nn ~::

~fDIRIC). 7"ne A2encv oeueves. anQ U1e SCIence Aa, L~<T>'

[

Boar.a a~rces (U.S.-ErA. 1993bl. that noncancer nsiu snoulI.l
be added omv ior Inose cnemlC:ai.s IIo'llh U1e same \Oll~

en~tnt or mecrumsm at Jo:tlon. Bec:luse lIle comomacon 01

:omammJ.nts ·...·lU VarY lTOm SILC 10 SILC. :ne POLCr.C:lJ ior
addwve effectS ana the neea to apportIon nsit must be 3. me·
specIfic delennmauOll.

Pr.1cllc:Ulv spc:aX.mg. howev~r. \.he live SSLs listed 10 Table:
that are basco on noncarclllo.geruc effectS (RrDs) all have
diffe~m enci;xllIltS of tOUCllV \i.e.• the cnuc:.ai effects on wnlcn
lhe RrDs ~ oasea are diffe~ntl. Thus nsks for cwnuiacve
exposure wouid nex be ~ditive. FW1.hermore. iCC' 111:

noncut:tn~enlC voiatLics le.g.. elhvlbcnzene and toluene,. me:
SSLs based on lIle Ingestlon patIlway are very high. hl~ner

than what IS pnvslc.aily poSSIble. In \.hesc C3SCS. It IS nea:ssarv
10 establish a rcasonaole 'celling limit" for \.he amount Cl

chenucai t.hat may be m \.he soli maau at sues likelv lD us.e
\.his gwciance. For \.he PIJI1'OSeS of this guIdance. this 'ceUlnI,
limit" is basCd on the SOli samr.won limit IC..,). not lOXICIl\, .
.md serves as tne SSL fer \.hat cncmlc:.ai. For these reasons.
sU31ght ~oMlent of SSLs m this faa sheet would be

in~pro~

For the groundwaLCr patl\way aniy. SSLs arc pan of a four
tien::d ~proacillO evaluaung soil contaminants that may ieacr
lO groundwau::r. "The uers ~l1ec[ lI1acasmg levels of SIlt

spcaficil'f .md cost but generally decn:3sing leveis c
conscrvausm. The ftrSl ncr SSLs rely hcavtiy on cona:mnuo;
levels denvcd from mathemaacai models and genen'
JSSumpuons. If COntamlll3m levcis at a SIte do not exceea th.

ftnt uer SSLs ana oUler Site exposure patJlways arc accoume:
for III ~ a.ssumpuons used 10 aenve the SSLs. lhen \.he an::.
or SIte IS no lon~cr of concern under CERClA n:mCO!::
JU\.honrv. U comanunam levels 31 a SIte equal or exca:a U'.

f~ OCl' SSu.. or other o:unways of c:oncem are ~l. iu
SIte Illvesa~may be ulitiala1 or one may COI1Sldcl' hll~nc

uer scrcerung anaiyses. The other Uu= Den are distingulsne
by their approach lO evaiualing the soil~grounawaLl

palhway. TIcr 2 uses site"specific values in a paniOof'ur
equaaon. rlCl' 3 uses a kacn test. and TIer 4 involves fuU-so.
Stte-spccitic modeling.

J The SSLs UAtespond to a 1~ risk leve! far C3Z'Cinogens and
a hazan1 quoaent of 1 fer nOllcaaanogens and the polCI'Itial fer

I additive effects has not been "buill in" to ~ SSL,s throu~
~pcruonmenL F« c:an:1nOIeDS. EPA bdicve:s that sc:mng a
1cr' risk !eve! for inciividual chenucais and paUlways will
gencr.1i.ly lead to cumuJalive risks wunin the rut range (10-'
10 10-<') for the combinaDons of chemicais typicaUy found at

Superiw1d siteS.

F« nor....c:inogens.~ is no widdy aa:epceci "risk range."
Thus. fer~S naaonU numbers. 09Cions are eil.hcr ( 1)
to SCl the risk Acvd fer inQividuai ccnmnunanlS at the ~ierence

LlMITATlONS OF SSLs

SSLs do DOt trigger the need fer response acbons or deli:
"unacCfO?C'bIe" \evels of cOl1laminanu in soil. In~. l

levels are nee nccc:ssarily procec1ive of all known hum
exposure ;xunways. r=:sonable land uses. or ecological thn:::

SSL.s wc::n: DOl deveioocd as nationwide deua.- ~el:s

sWlCiards. The-, are risk-based leveis t.hal have not yet be.
mOliifICd based on the Supcrtund n:medy sdecDon criu:na l

Jre desi~ to· t:Wcr final cleanup Ieveis to sia:·~:

conditions cNCP Sc:cucn 300.430 (3)(2)(i)(A)).
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Supertuna Proposed 5011 Screen1m- Levels·Table 1.

PlthWIV·loecllic VlIUI. lor Cilounawltlr CltnwlV 18'1111

Iurtle. lOll. lmg/lcgl ~urtaC8 loii (mQlkgl
SSL. With 10 With 100

Chimlc.al Ingl.tion Inhilitaon (mgJlcg)A Unlalustla DAfC DAfC

"l·5HC 0.1 w ~ 0 w ~U w :1.0001 • :1.001 w 0.01 w

::9nZ9n. 22 Q 2.5 Q 2.5 Q 0.001 • ·J.Ol Q 0.1
::9nzola Joyrene 0." Q 13.3 Q 0.11 Q 0.71 w 7.' 71
:: .. rt)On 19traCnJonoe 4.9 Q ~ 5 Q ~.5 Q ':1.003 • 0.03 0.3
:hloroane 0.49 Q 0.6 Q 0.49 w 0.2 Q 2 20
::hlorooenzane 1.600 : 170 ~ 170 Q 0.05 0.5 5
:hlorolorm 100 Q ", ~ 1.1 4 0.02 0.2 2
::h1V$ene 110 Q 0.8 ~ 0.8 Q 0.04 0.4 4

DDT 1.9 Q 3.9 Q 1.9 Q 0.23 2.3 23
, .4-0ichiorccenzenll 27 Q 80 Q 27 0 0.08 • 0.8 8
•. 1·DictllofOetnanl 7.800 ' 4.50 Q 4.50 Q 0.62 6.2 62
. 1·OichlOroelnenl 1.1 Q 0.17 Q 0.17 Q 0.002 • 0.02 0.2
Jieldnn 0.04 4 5. I Q 0.04 Q 0.0001 • 0.001 • 0.01
;~hYloenzane 7.800 ' 58 Q 58 Q 0.33 3.3 33
MethYllnl cnlonr::tl 85 4 u 4 u Q

0.001 • 0.007 • 0.07
·"laontnalenl 3.100 I 5~ Q 52 Q 2.5 25 250
::lCB·1260 I'

,
0.82 8.2 82

PentacnlOroonenol 5.3 0 - " 0.001 '.1 0.009 '.1 0.09'
71lracnlorcetnlnl 12 Q 41 4 12 0 0.003 • 0.03 0.3
-oiuene 16.000 ' ISO Q ISO ~ 0.36 3.6 36
1.2.4·Trichlcrccenzen. 780 I 93 Q 93 Q 0.2:3 • 2.3 23
1., , , •Trichlora.tnanl 7.000 ' 420 Q 420 Q 0.07 0.7 7
Tric:hiorcltnlnl 58 Q 13 Q 13 d 0.001 • 0.01 • oj
Vinyl c:tliondl 0.34 0 0.02 Q 0.02 0 0.0002 • 0.002 • 0.02
Xylenl. ImrxllO) 160.000' 97 0 97 0 5.7 S7 S70
ArseniC 0.37 0 2.600 Q 0.31 4 1.4' 14' 140 I

Cadmium 39 I 6.200 Q 39 ' 0.81 I 8.1 j 81 f

Chroml\Jm (VI) 390 t 930 Q 390 I 1.9 ' 19' 190'
Mercury 23 ' 41 I 23 ' 0.3 I 3' 30 I

"lidcel 1.600 I 47.000 Q 1.600 I 8.2 I 82' 820 '

• ScrHnmg Lev•• bUllCi on numan he.nh emena onlY.
~ SUr18Cl1 sali 55Ls reor.lm tnl lOW. 01 ingesuon ana inhalation values.

OAF. Oiluticn and attlnuatlOn taaar.
Q Cablweo ValUl. ~aoona to a cancer risk Iavil 01 1 in 1.000.000.
• levIl1S at or belcM Comraa LaDor.uary Program rllQUlrllO auanlllatlCn limn tor RlI9uW AtIatyUCa1 5eMC81 (RASl.

Cabl~tlld valu.. c:crresoona to a nanc:ancer nazara Quetllnt at ,.
g Sou UIUrall:ln concentration (C..J.
~ No toxlClrf em_ available tar tnal rautl ct IllDOsurl.

A prelimmary remedialion goat 01 1 ppm hu 0II1f'l SIM far PCBs buaci on GWdanc:e on R.".,w ActlicM fIN~
Sit.. wfln PCB ContanwutJion (U.S. EPA. 1990l and an Aglncy-W1Oe .Hans to managl PCB comanllnalian.

I SSLs lor cH 01 8.8. .

However. SSls caD SCI\'C as PROs in the following cases:

• When: sill: conditions mimic: the model assumptions
unQertying the SSLs (i.e.. all palhways of conccm 31 a
given sia: rrwcD IhosIe aa:owued foc in me SSLsl. eX'

• When: Ule site managCl' or owner decides not to inc:ur casu
of additionai sia:-specific: smdy to arrive Jt less
conscrvauve bul still prorective levels.

The primary condition for usc of !he SSLs is dial cxposur
padlways of c:ona:m and site c:ondilians mllll maICb m~
taIten into aa:auI11 by the icveis. Thus. at ail lila il will t
nea:ssary to dcvdop a~Ae CD....ailemodel to identil
liteiy source aras. exp:lS1R pamways. ana poIeD'iaJ rccepco:
to assisl in de=mining the CXICI1C to wtUcb the SSLI can sen
as PROs. In adQ;tion to dcveiopns a CO" c.lUa1 sile mode



~'1e toiioWln~ quesoons snould alwavs Qe CCXlSlaer-..c :: .... tr.e
Jeclslonma.a::er oeiore aoplym~ me SSw:

.>~ :I1ere OOll:ncai ecoio'!ical CODcerns:

:; there potennai for land use otller Ulan resldentlai!

:.ue :nere otber likel,. buman e:qlQ5U~ patbwavs LIl3t
.. ere n()( consHierea U1 aeveloomem ot the SSLs le.~ .• lOC:ll
:":sn consumonon: r.:uslng oi beei. d:urY. or omer m'eStOClu:

'>.Ie LIlere unusuai site cODditions I e.g .• unusUallv L1rge
'::::1 oi conumln:llICO. unusuallv hl~n tU~lcve oust levelS):

:f anI,' oi these iour condmoos eXJst. then SSLs cannot be usee
iO sueen OUI SIll:S or poruons of sill:s !'rom iurtiler ev:uuaoon.
in JoOdmon. SSLs snouid not be Vlewea Indepenoenuy of elmer
1Jtur.ll or Jntnropogemc b:x:lcground concemrauoos. "l,.llerc
;\Jrur.U baclc~nd leveis are higher Ul:1ll SSLs. gener.lily tne
SSLs W\u be of lime value smce It IS mappropn31C to conouct
(urtner sruav or Jeoon (0 address eonummams below
oaclC~round. Simliarly. when anthropollemc DaclcllroUna levelS
~xceea the SSLs. EPA does not enco~ge additl~nai sOJaI,' or
.letlon Wlt.nQUt Ilr.it aucmpung 10 cooniinall: suen acnon with
:he aulllOntv re~nslDle for managing the more ormalv
;onumuull:d:lIC. ;n either ClSC. :ne cOllecoon oi slIe·
~1JCCllIC d.11a IS highly ruommena.ed..

HOW TO USE SSLs

Table I conwns SSLs for 30 chem1C3is. The f1l'St coiumn to
the n2iu at the chemu:ai name presents values basea on soli
Ingestion. The second coiwnn prcsc:ntS Ule lower oi [WO

values denved to proteCt ior eltner Inhalatlon at voianles ex'

SOil O3rt1CUlates. The tlUrli column simplY presentS me lowest
numoer oi the flJ"St two columns and mal,' be usee as IJle ~SL

,'or surixe salls under most fCSlaenuai cm:umst.1llces. For
illes wnere ~ndw31Cr IS a p:unwav 01 concern. SSL v:uues
ror :ne ml~uon 10 me groundwater p:w1wav applY. -:nrce
different SSLs address'ml~n of conwnmants 10 2I'Ouna-
·....au:r: tne selecaon of an aprxopnall:. SSL for ttus D::unwav
oJepends an Sltc·specmc conditions as discw.scd beiow. Th~
llr.it ,colwnn ot groundwater values rellects me levets
caiculaLCd by the parutioning equauon Wlth no com:caon factor
Jdded fex' dilution and 3UeftuaDon in the suOsuriacc
lunao,u.stedt The next twO columns reflect the levels adiusted
by iacton; at 10 and 100. rcspccnvely (10 and 100 oAF,. to
~W1t tor sueh dilution and attenuaaon.

A.s mentioned above. the f1l'Sl step in apptying the SSL
gwlianc:c IS to dcvci~ a simple canc:cpaW modd ot the site
based on available site sampling data. hiSlCX1ca.1 records. aenai
photo~and site hydrogeoiogic iniormallon. This modei
WIU esublish a hypoci1=is about the possible conwmnant
sources. their fate and cransport. pctenuai exposure paUlW"ay5.
and ~wnan er environme,u3i~ If the conceptua.l
modei indicates thal pcu:nuai exposure pamW3ys and receptorS
are tully aa:owucd fer in the SSL medtodology. the SSLs may
be din:ct1y appbed 10 the Dce. However. if the modei indic:u.e~
trw the site is either' v~ large or complex 01' thal there arc
exposure paDlways NOT aa:cW1lcd for in the SSL

mellloooi01lY SSLs " ._. . WUl nO! De sunaoie l::l ;.~~... ev.u~ .".
me. incv can De U··,., h •.. ......... owever. In lIle Slle eV3.uauon Sl.loCe

5SLs .have ~n l1envea on a.?alllwav-specllic o:ws. .1l\u. lnus
:t WUI oruv De necessarv to eValU31C :nose exoosure :lJI.llW3~'

lnal ~ no< allClav conslaerca In lIle SSL metnOQOlog~.

'7l1e secona step lIlvolves coiiecang a reprcsentaUve samOle se
tor e.acn exoosure~ ,See Me.asunng Soil u:vels {or mol"
Jc:t:lliea ~U1oance on 5.1mOle nurnDeni and locaaons.l ..;
~xoosun: are:l 15 ciefllled as lll3t geograpmc are:l tn wnlch J.

Inl1lvlduai mal,' be exposea 10 conwnm3aon re2Ulariv. it rna'
:nvOlve: :ne enure SIll:. poroons at a SIll:. or a sl~pie re.sloenll:'
10L III m3X1mlZe efficiency. ,lJla coilecuon snowd t>
.coorOJnaled WIth Olller earlv 5.1mpiJng effoN lhat mal,' C'

und~en to gam J beaer unC1e1"SWlamg of basiC Sit

hydrogeology. ecologlca.l thre:us. or the potenuai fc
lppilC300n of vanous tre:11mem lecnnololucS. For eXamOl(
me declSlan mal,' be made eziy on 10 C~l1ect data lor SHe

specu-u: modeling puiposes at a parocwar SIte: m thtS case. :n
SIll: manager snouid worx to limit total tI"IOS to the SIll: an
mmlmlle lIle number oi samPles collectea and their iocaoon

The Lhird slep IS 10 compare sllc·soecuic data WIth Ihe SSL
10 Table I. Alltus POint. illS~ble to revIsit Ine onlZlll.
.:oncepluai SIll: moacl WIU\ me Xtual SIll: data m nana :
reconrirm Ulell xcwxy. Gener.uiy. tius COmtmlSOCl .... ,
result in one ot thr= outcOmes: .

I. Site-mea:iured values md1C3te ll1at an an:a talls well belo
any SSL in' the table. 1bcsc areas at the SIll: C31l (

elimmau:d from tUnher evalwwon. •

... Site-measured data indiC3~ tJu1 one or more SSLs nJ'·
c1c:ulv been excccaed bv a wKie manuo. In thtS case. ~:

SSLs have helped 10 Ideowy conwnmants and exoosu.
pathways of concern on wmcn to focus further anai~slS
c1;u:l gaUlenng elfOrtS.

1 A slte·me3S~d value exceecs one p.aUlway.speclllc Val.

but nO( the othen;. [n this case it is rea.sonaole to toe
.1dditionai Sltc-soecUlC data coilecuon eitoru COIl,' on a.:
!hal Mil helD delcnnme wnetne:r theIe IS Ol! a rtSlC rrc
!hal Datl1wav al the sue_ When an cxcccaella: IS marl!l~
signilicant. a closu look :u site-specific conditio~s a
ex~ may result in the an:a beinS eliminated fTr
further swdy. II this is the case fer the grounawa
pathway. a manager may choose to coUect da&a specllleo
the next higher uc:r(s).

For an NPL site at which SSL.s an: exceeded a quia anah
can detemunc whetiler the cumuWive risks posed by IRe !

exCl:Cd the 10·... risk level for carcu~ens(or hazard index i i

of 1 for noncamnogens). which generally is the tI"Igger
remed.ial acaon under Superfund. When: the basiS
response aaJOn exists. anci e:qxxsun: puhways ot concern
3ddressed by the SSu. the SSLs became PROs as defino.
the HIUI'IIJit H~tJi'h ·EWlillllDon MII1UIIU. Pan B (U.S. E:
1991)~



in accordance 'Nlln Ule ~:lD0na.t Conungency Pun INCP). Ole
le~lSIonmue: will ne.ea to consIder J vanety of factors III

;et.emuNng IIInetner J1lV modificJlIon oi the SSLs IPRGs'1 LS

Joproonat.e III seltlIlg tinal ci~uo ievels I~CP Secuon
.:'~()A301e1l2X11(A)1. LlcmalelV, ilnai cleJ1lup ievels Jl'e set
:nrou~n lIle ev:uuallon oi the !'iCP's mne cnt.ena. Ulciudlng
~OSL long·tenn eifel:uvenes.s. J1ld l1T1piemenl3.bIUtv, ~

~rounolllau:r IS the anvlIlg p:llnIIIav , even at tlus tinJi stJ~e,

:ne ootlon e~JSts to constder OUler SSL ocrs III ldenuiylOg flIlJi
~ :':J1lUO iCVC1S.

TECHNICAL BACKGROUND

penoci of I"Jgn e:::":lSUi~. ::..ec1l';e J ••um:xr 01 SNOlCS ruve
snown tnat tnaQvertcllt lIlgesDon at SOli IS commm amonl!
;hll~n age 0 and vounller lC1labre.se et :11•• 1989', Dav\S e':
li.. 1990: Van Wijnen -et Ji .• l9901. OERR Set 5SLs :'l

~oncena";ltlons tnat are protective of thiS InCn:3So:1 exoosur:
Junng cru1dhooa bv ensunng tnat me CnroNC Reference Dose
lor RfC1 IS not exceo:1ed dunnll UUS snoner 16-Ife.al'l urne
penod l'Eouauon 11. If then: - IS n:.:LSOn to ~i1eve lIlJl

exposures :u a site mav be signuicanl over a snorr penoa or
tune le.g .. extensIve SOil excavaaon worx 10 a drY re~lonl

depeneung on Ule contaminant. tne site manager snouid
:onslder ttle potenaal ior acUte lle3ith effects as weil.

Sav.l",g Uvel (mgfltgJ • -:-==T_H_a~x~B~W-:--"_A_T_x~365,=",,"_Q/'y=-'_~
l/RIO, " 10'" 'l:glmg x cr " cu " ,..

EquatlOn 1: SCreening L.avel Equation tar
Ingestion at NoncarcinogeniC
CGmamlnams In R8Sldemial SoD

The models Jnd assumpaons used to develop Ule SSLs
~onstnlct scenanos n:prcsentaave of a "I"e3SOnahle maxImum
~xoos~· !RME) in ttle resIdential sealIlg, U.S. EPA (1989b)
ouUmea the Supen'und program's approach to calculatttlg an
RME. Since tnat ame. the EPA (U.s. EPA. 1991) has COUled
:l new term ttlJ1 cOr1"CSl'Onds to the definition of RME: 'high,
~na 1nc11Vlc1ual exoosure.· The Supen'und program's metnoo
:0 esumaLC Lhe hIgh-end (ouuined in U.S. EPA. 1989bl IS to
~omblIle an anti1meuc avenge value for SIte concenaallon WIth
high-end values for 1Ot3.c: and dwauon. 'The esarnate of high,
ena exposure IS then compared to chenucal-spectfic Agencv
tOXlCItV cntena found in the [nl~1ed Risk [nformatlon
System tlRIS) and Health Effects Assessment Summ:uy Tables
(HEASn, 'The method used to set SSLs combines high-end
default vaiues ior the IOtakc and c1urauon par.unetcrs WlttI
Agencv toXlCItV cnu:na to bal:k-<a.lculaLe to a scrcernng level

. In SOIl. Thert:rorc. auamment or SSG snould be mwWUi
based on an anthmeuc average.

Ptiremete"Oetlnltlon \unit. \

THOItarqIlI hazara QUOllent funnlllSsl
RrO, /Oral rllter.nce aose ImgJkg~)

BWlbodv weqht (Kg)
AT/averaging lime Ivr)
EF/lIxOQsurll freaUlIncy (dJYr)
EOJlIllDOSure durabOn IVr)
IRisoal ingllstlOn rate (mgtdl2

IOetault

1

Chllmu:al'SDlIClilC
15
~

350
6
200

Although the genenc assumptions are not COnsIdered overly
conservative. EPA rccogmz.cs that sue-SpecifIC conditions may
differ SlgNliC31llJy from the gencnc assumpuons u.sed in the
models. Thert:fon:. fer the groundwaIer pathwav the
subseQuent uers of the SSLs allow for the subsutuaon of some
vi the genenc i:w: and tranSl'Ort assumpaons WIth Slte·specU'iC
J.:l13 to aenve :UtemaUve -sacenUlglevels" tha1 are man: site·
spccu'ic. Bear In nund. however. that one purpose oi the SSLs
IS to define a level in soil below wlUch no funner studv or
:lcuon would be n;gU~ Thc:rciorc. a!c.emauve levels u.nng
slte-speafic c1J1a. although less consc:muive. must still be
pror.ccuve of "high-end" individual exposures..

The following sections ~t' the equations and genenc
assumptions used to caJcuialc the Sa=n.mg Levels for eacll
pa1hway evaluated.

Direct Ingestion

Agency toxicity c:riu:ria fex noncarcinogens e.srablish a level ol
-daily" exposure !hal is not expected to cause delc=nous
effeas over a lifetime of exposure: (i.e.. 70 yean). Depending
on the contaminanL however. exceeding the RfD (i.e.. the
-aa:epable" daily level) fer a.short period of time rnay be
C3USIC for concern. For example. if !here is reason to bciicve
lh3t exposure to soil may be higher at a pan:icu.Iar SQge of an
individual's lifetime. one woWd want to procecl tor thalShOner'

• Fer nancat'Clnaqena. A--9U19 iime .. eaua IDE~
OUraDllft.

For cJrClnogens. both the magnllude and durauon of exoosur~

.1l'C ImponanL Duranon IS cnucai because me toXIcity cnten.:

.1l'C basec1 on "lifetime average daily dose.' Therefore. tne tau.
dose receIVed. whether II be over 5 yeln or 50 ye3lS. I:

3veragca over a lifetime of 70 yean. To be prou:c:uve 0:

exposures to caranogelts In the n:suientia! semng. OERF
focuses on exposures to Individuals wna may live in the same
residence for a -high<nd- period at time (i.e.. 30 yeanl. ,0\:

mentioned previously. exposure to soil is higher dunn:
childhood and d.ccrcases with age. Thus. Equaaon 2 uses
time-weighted average soil ingestion ra1C for childro1 In(

adults. The derivation of !his arne-weighted average 1

prcsc:nted in U.S. EPA (1991).

InhaJation of Volatiles and Fugrtiv Dusts

Agency toxicity aia:ria indicaJe that risks from exposure I

some chemica1s via inhaWion faz outWeigh the rislcs VI

LhgesDOn: therefore. the SSLs nave been designed to addrc~

this pamway. The models and assumptions used to ca1cul31
SSLs fer uUWation of voWilcs and fugilive dusu an: upQatt
of the equarions pzac:n1el1 in U.s_ EPA's HHEM P3rt
gWd:lnce (U.s. EPA. 1991) anci an:~ in Equations
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: Equation 2: sen...ninQ UNe' EQuation tor
InQ8Stlon of C3n:tnoQ8nic
~mamlnams In Resldemlal Soli

EquatLon 4: 5a'aensno Lavel EQuation tor
lnna&atlOn ot NoncarctnogenlC

CCmamlnams In ResIClemial Soil

5craenong 1..11~lJt T;::l .. ATx 365 dlVr

,mg/Kgl SF•• 10- l<9'mg x ~F x ,F._...,

::.cr-Inq L.ll~.1 T~a " AT" 36S dlVr

'mg1'lr.91 EF " eu xi' ! 1 1

Llm::' " 'w -~~

ltuough 7. The vOlatilizatiOD (actor (VF'l. soil sawralioD

limit (CuJ. aDd dispeniOD model bave aU heeD revised.

As expWned in Pan B. the basic principle of the volatilizalion

model is awl.icable onJy if the soil concenuaIXM is at orbekJw

soil samzaDon. Thus. far those compounds for wltich the SSL

exceeds the soil samraDon limit (C.). the SSL is set at Cur

Another change from the Pan B mett1odology is the scpar.Won

of the ingestion and inhalaIion pathways. Agency toxicity

cnu:na for oral exposures are prc:serueci as inte:mai doses in

units of mg/kg-d: wheIa:s. the inhaWion criteria an:~

as aJncenlJ'alions in air (plfmJ or mglmJ) that ~uiM

convemon to an esUmare of incema1 dose to be compar.ab6e to

the or.U lOUie. EPA's Office of Research and Development

(ORO) now believes lhallhe conversion from concenlJ'alion in

air to ina:ma! dose is noc always~ and SUggCSlS

evaluating rhese exposure lOutes separately.

2%01 0.02

(H!IY x.1 (41 i!

c:anwraan facler

7.1 I ,01 a
~ic'

Chenuc:aHpeot,;

O;(PaUJ.'f¥1
Pt-etS
HjVpJ
1CMlo Of 0.1

Detaw'

ChlmlC&l-scllCli IC

4.7 x 101

1

30
350
30
ChamlCa1-sOllClilC

Dafault

VFlIIolallliz31lDn faaor ImJ.1t.g)

(~VJnverse ot tha mean cone. at the 101.8

center 01 a O.S-aae SQuare saurc8

(9/m':-s Cler kglmJI

D./lltfec::uw alftuSMt'( (cm2/s1
p. !alr tilled SQII oorosftV (unrt"sal

Pt -"CUI soli POtDaftV (unlt"'l
91soli molSlure comlm

(anJ -wmlr/g-eoil\
jVsoli buk denallY (gtcmJ, '.5

P.1ttUe lad denallY or Oal1lClI denarty 2.65
(gJemJI

Ku JSOl~air oanrtian ccetficient

(g1OliicmJ-air.
Tllzcoaurl InllNal (s)

D,/dittUIMt'f In .., lan2/s,
HlHenry'a law COnal.,. (atm-mJ/mol'

~ lsod..atef pattItIOn coetficiem

(anJ/g) Kac x OC

Koc lo~an~ C3Itlon oanition ccefficilnt
(an Ig) Chenuca!-.oecri I

OCIorganlC camen content at sod
(fr-=cnl

ParametM/C.finitlon (unita~

THQ/larget nazare cuotlem lunltleSSI

AT/averagIng time lYf)

EFiexDOsure IrllQuency (til

ED/eXPOsure ouratlDn tyrl

RIC/innaLatlDn rllterencll c:encentrallon

(m9/mJ ,

VF/solHo-alf volatilization lader

(mJ.1t.g)
PEFfeatUaJIale lImlSSlDn fadOr

ImJ,1(g)

Equatlan~: DerIVatiCn ot the VclatUlzatlon Factor

IPerameter/Definition (units)

1:;";

ChemlC3l-sclICailC
70
J50
114

iDef.ull

Equatlan 3: seraeninQ Level Equation tor
InhalatIOn ~ C4rctnoQ8nk:

~mamlnams In Residential Soil

ISc:ra«1onq 1...- ~l(ATl(365d1vr, .
Img/Kgl

URF " 1000 IIQImg " EF " ED x I
: : "

LW -
~J

P.r.meter/OeUnitlon (units) Default

TRIlarget cancer rISk (unrttesal 10·

URFlinhalaUOn unrt nsk tadOr Chemteal-sollcdic:

(~",Jrl

AT/avenlll)lng time (yr) 70

EF/eU)Osure IrllQulIncy (d) 350

ED/exnosure ouratlOn (yr) 30

VF/soli-lo-alr volatilization lader ChemlC3l-sOllCrfic:

(mJ,1(g)
4.51 x ,rtPEFicanlcuiate lImlSSlDn taczcr

ImJIk.g)

!Per.melllrlDefinition (units)
j
: iRltargel cancer riSK. lunnlessl

! SF•. oral SlaDe ,actor I mg,1(g -0)' ,

I AT/avilraging lime IYr)

IE:FillxDQsurll IrllQuency (dlYn

IIF....,_ .age-aoluSlllQ sail IngeslIcn

I laaor Img-yr,1(g-o)



i t::.Quation 6: CerIVation ot th8 Soli SaturatlCn Limit

'1<1 ... C• .c. ol • Ie. ,( p.~ • ~c. JC ,...' ... ;:,~

:.., .--------:--------

TIle parucwate emission 13i.10r 1"?Ef) aenvel1 bv usm2 me
default vaiucs m Equaaon i is approumatelv 0.2 ulUm-, .~'LS
representS an annual average elTUsslon raLe esumate m:11 IS DOl

JPproo~ ior esamaang acUte eifecu. Over me next Ie .....·
montns. OSWE.R wul be ltwesogaung the tmpact oi Jcut:
exposure esum31es on tne SSw.

r_4Evaiua....
• u.. of fa.. _ ~ InlXlef

n _ Cliicaee-....

Migration to Grounawater

r.., 3 Evaiua--.
• SPlP. OAr 01 10. 100

The methodology iar addressmg potentw comarnmaaon 01

grounawater from contaminantS in sou rel1ecu the complex
nallU'C ot" contanunant f:uc and rranspon m the subsunxe.
SSw for mlgIa110n 10 groundwaLa an: bascdon a uerea
approach lsee Figure!). Tier I SSw (presented in Table II

are bascQ on tile commoniy usec11inear form of the Freuna.l.lcn
paruaonmg equaaon that descnbes the ability of conwnm:UllS

.to sortl to organIC c.:uoon tn sou (~un. 1988). Equaaon ~

incofl)Or.lteS the linear Freumilich equalion. along Wlln In

adjUSUDenl 10 relate sortlcti concentralion in' soil to tne
anaiYUc.:l.i..ly measured lOW 5011 concentraaon. '

10'r. or 0.1

ChemlC3l-scec:riic
1.5
PI' p.
H x 41. wnara 41 IS

a a:lnveralOn taaor
ChemlCal-scec:rie
PI • 811
10'r. or 0.1

2'r. or 0.02

HlHenrys law oens:ranr latm-m~lmoll

p. lall-fiUeo sad paroa/tV (UM....1

8/sall mOisture oemant
iL-watarIXg sad)

PI/lotal sad COrtls/tV (unrtleSSl
p.!1rue soli densItY or pamde denSItY

(kglLl

, PlrlmeUlr/Oefinition (unltl) !OafaUIl

, :; ",r SOli saturation concemrallon \ .•

, '1TI9IXgl I
! '<:,,'SOIl.waler canrtJon coenelsnt 1L.,ikg) Koc x DC
IK:: organe carDOn canlllOn coerllclent ChemlC3I'SCllCIIIC
I ,l.JKg)
IOC/oraane carDOn content of SOli

I Ilra"alOnl
, C.. ,ucoer·t1mrt of free mOISture In sod S x 8 ...

;mgJ\.·waterl
8.., ISOIl mOISture oentent

I kg-wateriXg-sad)
S/soluelirty In water (mg!l·waterl
~/sali bulk dens/tV (kgJ\.l
p. "Watar·hUed sad DQrtls/tV (Unnlessl
H'lHenry's law oensrant funrtleSSI

Flgul'8 2. T1erea approach groundWater pathway.

Equation 7: Oertvatlon ot th. PBnlCulate EmlsslCn
Faetar

Plrametar/Oatlnltion (untta) Detaun

EquatIOn 8~ sea SCreening Lev" PartJtlonlng
EquaUontor MlgraliOIUO,:..
GroundwBIer

Sa--lnCJ~
" • C..W<..xf.l • (e x SlBDlI
,n Soil IrntJI'lg)

PEF/can~iala amasaian faclar
(mJIkg)

(~lIInY8'" of tha maan cone. 'az tha
eamar of a O.5-aaa...,..,. source
(gnnl.s car kglm3)

O.0361raacuable fr-=tion (glm%.h)
Gt1raalOn of vag__tiva caver

(uMI..)
U", Imaan annUlI! wind~ (mIS)
U! leounralam threahold value of Wind

sDMd at 10m (rnIa)

F(x)JIuncrlOn daoendam en U",IU,
dariYaa using CowNra (1985)
(uMl..,

~.7x1aa

101.8

0.036
o

4.5
12.8

0.0497

Pllrame.arlOaflnltlon (unlta) Detautt

C.Jaa:ao1aDle grounawa.er limit MCl
(mglLl

Kae/organic carbon panrtioning Ch~

c:adicianl (~)
I. Itra:ban of organIC eatDon in sail 0.002

(uni1l...
&'aolI paroaily (L."..~ 0.5
SJtracbDn water comam (t..--t.,..) 0.3
BOIaoil bulk densllY (kgIy 1.5

In this cquarion. nonzao gmundwu:r Mo.os were used :
the ar::cqxable gmundwau:r limns for eacD conanlln:uu. F·
the 30 SSLs pn:saucd in this guidanc:c. generally the nonIO'



\iCLGs were :ne $.1ITle JS tne MCLs. [f nonzero MCLG$ Wei:

:l0l a....a1laoie. ~iCL.:i ·...·ere usai. ~d. If ~'{CLs '''''ere :',Ot
J •• a1i.'1eie. :-.sx:.suec:ulc :cncentr.wons were oenvea uSing
-\lZencv lDXICHV cmena. .1 Wliet cancer nsr. oilO"", :.nalOl' J
'1o-ncancer n:u.ara Quouent oi 1. Defauit' ....a,iucs oetamee ITem
:"-.5, c.?A·s ORD l...1ooratorv m Athens. Geor~a. ar:: usee ior
:.J1i ~OSll'V. rT:1Cuon walercontent. ~d bulk denSllV IC.S.
:'?A. l ?85'1. -:-:'1e SOli or~amc c.:lr1)()I'\ content ....aiue of 0,00:
j:>CO ior c:ucuiJlIng tne SSLs was selected from lniormJlIon on
::1C Ulsmbuuon of thl5 parameter m U.S. SOlis ((.lrsel et :u..
: l:l88\. ~e .... alue usee for the orgamc c.:uixln oamuomng
;Del'llclent I K..,.,i LS the geometric mean oi me3.Surea ....:uues
reponc.a In tne lJter.uure I from a comprenenslve iller.icure
;e:lrt:n fTrue.slia!e. 19921). For l1lorgaNC consotuentS. tne EPA
\,llNTEQ1chemlc.:U spec1300n model was used to c:ucul:1tc K~

·;Jlucs. wnlch were then used in Equaoon 8 in piacc Ot the K..,.,
~ f.,. ;J:uamete~' K~ ....aiucs ior metais arc signuicanuv
Jifecled by a ....anet)' of soil conditions. the most SI~r..Itic:lJlt oi
·.... hlcn is pH. For this reason. mew ~ vaiues ior tnr'C:: pH
~orlQJcons were used to develop the SSLs: ~.9. 6.8. .11ld 8.0.
T.lble 1 conwns SSLs tor morgalllcs corn:spondin~ to J pH ot
6.8. T.1ble 1 conwns morgaNc SSLs corresponwng 10 pH
·.. ;tiucs oi 49 and 8.0. [f pH conditions at J Site are not
'-nown. tIle SSL cOrTCSoondin~ to a pH of 6.8 showd be u~ea.

T.1ble :; .lisa l1lcludcs SSLs ior penl3.Chloropnenoi (PCp),
'Nhose paruUONng beftavlOC IS aiso highly pH depenaenL

The parnoonl1lg ~uauon relat.cs conwmnam concentr:wons III

SOli Jdsoroed lD SOil orgaruc ~ to soli le:.:na1C
conwmnant conccntr3DalS 11l the unsaturated zone.
Comanunant mlgr.won thn:Jugh the UnS31W'31ed zone 10 the
'Nater 13blc generally reduces Lhc soLlle:.:hatc concentration by
Jacnuaoon processes such as adsorpoon and de~ion.

GrounawaLCr tranSpon in the s:uur.ued zone iunner reduces
:oncentrauons UU'Ough aacnuauoo and dilution. Generaily. lD
.lccount ior those mecn:1ll1sms 11l the subsun"ace envll'Onment.
.1 com:ctlon iactor snould be appiicd to the pmJuonlng
eouaoon ....aiue. Usc of the EPA's Canposnc Model for
iexrute mll~r.lDon WlU1 Transiormaaon ProdUCIS tEPAC~)

IU.S. EPA. 1993a) has uicntified :1 OAF oi 10 as .11l

lppropnate CCT'rttuon 1:U;.u( tD De :welled to :'"1e p:utitlO:lIM
....aiue l1l most cases. However. mere are Spec11~lC cut:umStar.c.::~
under wi'llcn usc oi a OAF is r.ot rca:lmmenacc1.. suen ;is l1\

JrC:1S oi very shallow uounowater or ~l t09O~ny.

l..1kewlSe. tIlere are Ol1ler c~umstances In wntCn a hl~n~ u,.I..F
mav be aopl'09nalc. runner UlSCUSSlon of tnese sltuauons :I.S

·...·eli as cietalis on tne EPAC~IT? mooel are tnClUded on tne
next p:l~e oj thl5 iact sneet.

"ine assumpuons iactorea U110 tile Tier I levels :lI':

..conservauve. n:ndenng tne SSLs fairly stnngent. Lf slle
conccntraUons do nm exceea tne SSLs muiopiled bv toe
\'j~pnate OAF. then Ule paUlway 15 excluded from iunner
wesugaoon. However. Ii Site conC%ntr:walS 110 excCCli tIle
~ier 1 SSLs. they may be used as PRGs (when ap~pr13tel.

or a Tier 2. 3. or 4 U\veso~uon may be condul:zd. E.xh oer
n:qull'CS more Slte'Sl>CCUIC iniormaaon bUl may Icad to a less
Stnngenl •scrcetung' conC%ntratlon.

The Tier :; levels represent J ml1limai increase U1 SIte·
5pCCulcity and pemaos lesS conservaove Scrcen11lg Levels.
The paruuonmg equation used tit the Tier I ca1cuiauon
(Equaoon 8) remams as the base lor Lhc Tier 2 leveis ;tioo~

With Lhc same OAF (ell1ler l. :0. or 1(0), However. slle·
measun::d vaiucs oiO~IC e:utlOn. soU ponmty. ir.acuon Walel
coment. ~d so11 bulk l1enslt)'~ suOsuOltcd into Ule equauor
(0 c:Ucula1c Screcnl1lg Levels more tailored to Sltl

ch:uactcnSocs. If site conccntratlons do noc exceed the Tier.
SSLs. then the p3ll\way IS exciuded from funner inVCStlgauo l

or concern. The r.wonaie behind this decision is Uw. bec:lus
Tier 2 incoqxxaI.cs site-spc:cuic iniormaDDn. the levels ar
more representaUve oi acmai SIte conditions than Tiel' 1. :

Site concentrations exceed the Tier 2 SSLs. the user nas In
Option of condUCt11lg a TIer 3 or 4 invesa~on. realizing th
lnC'ClSC l1l sue·speclflCity and cast assocw.cd with collccun
additional site c1a1a.

The Tier 3 invesn~aaon l1lvolves ca1d.ucung a ~u1C le:1C

lCSL the Synthcuc PrecIPltauon i...c3Ching P'roccQure ISPt.!
(U.S. EPA. 19921:). [f the ieaen lCSl rcuits diYidea by tr

Table 2. Proposed GroundWater Pathway SSls tar looroan6cs and pemadll0r0pnenot.
as a Function of pH-

ProOOaecl VfOunawata, pathWay SSL. C~Q)

Chemical

AlUnlC

Cadmium
ChromIUm (VI)

Marcury

NicKal

? entacnlorClClnenol

pH
Un.aIU.leG

4.1 8.0

1.2 1.6

0.006 10.0

3.1 1.4

0.0002 0,42

0.32 15.7

0.017 O.ClOO9'

With 10 DA':- WIth 100 aue
4.9 8.0 4.9 8.0

12.5 15.7 125 157

0.08 100 0.81 1,001

31.4 13.6 314 131

0.002 4.2 0.02 422

3.2 157 31.7 1,573

0.17 O.omr: 1.7 0.011

asa..nlnQ Leva. baaed an human health emana anly.
bOAF • Oilutian:ananuazian fac=r.
e.....v.. at ar beiDW COnuacI Ubaraary PTogram raau....a auanllwlOn iimil for Aegulal AnaMJcalS~ /RASl.



:JAF of 10 exceed !he acceotahle grourn:! WaLer Ilmll Ie.; .•
..1onzero MCLG. ~1CL. 10-0 risk·basco Valuesl. lllen iunner
:nvestI~aaan wouid be wananted. ine SPLP inav nO( De

~Opl1C30Ie to ;ill cantamlnated solis 'e.~ .. oliv tvpeS oi waste
Ja not vleld sUllaoie rc.suU.5I. The'reiare me user IS aovlsea to

jsell1screuan wnen appiym~ !he SPLP. Additianal ~wdance

on m'e use and limlt3UanS ai me SPLP ..... lil be provloed ltl Ule
;-lnJJ gUlliance.

;:er ~ represents the hIghest level oi slte'~ulcitv ltl
evaluatUlg llle mlgrauon to groundwater p:ltnwav. [n tlus
iOvesugaaan. S1te·spccu1c data are call~ted ana used In a i:ue
llld tr:1nsoon model ta canfum the thrc1t ta groundwater and

iuntler aetennltle slte-spectfic clemup goals as would typu:aHy
be aone iar Ule remedial invesngatlorvfeaslbility study tRIJFS).
A DAF is nOI used in this uer because the mociel .....ould
:lCCOWlI iar iate and tr.U1SPQrt mcch:Ullsms III the subsuriace.
The aavama~e af this awroach is OW il accoWlts iar sue
hvdrolZeololZlC. dim:uoioglC. and conwninanl source
~harac-tensQ"cs and may result in iully protcenve but less
;l1'Ul~ent remedJauon goaLs. However. the 3ddilionat cost af
:ailccnng the data reqUlRd to apply the model should be
laCtored into the dcc15Kln to conduct a Tier 4 invesugauon.
,-\11 evaiuaaan of 10 fate and tr'3nSpOn models for potenaal use
In llle Tier 4 evaluauon WIll be ltlcludcd in the teetullcai
bao::ground document for this f:ICt sheet scheduled to be ISSUed
by OERR by January of 1994.

The uered framewor1:: for migration to groundwater reprcents
a sliding scaic of increasing site-specificity and'decrcwng
canscrvausm. The asswnonons factored intO the Tier I SSLs
are conservative and therefore result in fairly smngent levels
that mav not be apprcpn:w: III all Sltuauons. However_ the
rramew~n:: anows the user Ule tlexlbllity to move away from
th15 canscrvauve level by InCOJlXr.ltlllg Inm:asing levels of site
empancai data. In this way. SIte managers or owners of smail.
rel3aveiy WICOmplica~ siu:.s may benefit from the Tier I
leveis by bypassmg the additional COSts assocIated WIth
cauccnng additional cWa to conduct funner Invcsugations.
However. It is likely to be in the interest ot site l'lW\3gen or
owners of large and complex sites to conduc:t a more SIte.
speaiic invesugaoon to develop remedi:uion gaUs that are
more tai.Iored to site-specifIC: conditions.

DETERMINING THE DILUTION!
ATTENUATION FACTOR

For wasteS disposed at OQ !and. the leacninS of cauamuwus
inlO the subsmtacc'and subsequent migration into and Ihrough
gn:JUnliwarer I}'pically c:ansIimIe a w:ry significant pamway tor
human and envuonmerua1 exposure. As cauaminanlS move
through the soil ana grounQwaIa'. they are subje:ael1 to a
number at physica.L chemicaJ.. and biologicai processes thai
aft«: the evenaW axuaminam concenaation leva at recqxcr
points. These pruc:eaes incJude. but are not limUed to.
aa.enwuion due to SOipDlJii of c::ontaminants onto soil and
aquifer grains. chemica! nnstormation (e.g.. bydrcXysis. redox
reacuans. prccipitabDn). bialoP:al~ and dilution
due to mWDS at the acbau: from the~ wut with'

:ll1lClent ~undwa,Ier. ine contamll\;om C.J:'lU"1tr:1l.1Ol. :'''':':Vln'

:It a rt:eetltor OOltlllS lllerciore ~ener.ulv lawer tnan l."1e on~lI1:'

:ontamlllant cancemr.won In Ule 1C3Cll31C leaVlng llle slle.

The rcauctlan III concenrratlon can be exoresseQ succmcuv c
lne DAF. deiinea as :'!1~ r:wo of on~ll\a1I~ conuna"JllC
ta Ule receptOr point ~oncenrratlon. TIle lowest poSSIble vail;
uf DAF is lllereiore I. corrcspondin~ to the SlluatlOn wroet
there ts no c111utlon or auenuauon af a contamtnant at ail: I.~

the concentr311on at the receptor pomt 15 the same as Ul31 :
the lea.cnate as It leaves the waste slle. High OAF values.c
the atner nand correspond to a hIgh degree of diluaon ar
aaenuaaon ai the contamInant tTom Ule leacruue to the rcceptl
poUlt.

The Agency has developed subsuriace fate'w '0"3nSP0

models to assess the Impact on groundwau:r quaiuv due
mlgraDon of concumnaztts from wasteS at iand;,' Spccu"icail
these models predict the OAF for a pocenuai site at a dOl11esl:
drinking water receptor wei!. which may withdr.lw water.rrol
the S3lUr.lted zone under. or doW11~entof. a contamtnJJe ". '
area. The model used to develop OAFs fer this gUidance
the EPACMlP. wlUch consists oi three nwn modules:

1. An unsaDD'3l.ed zone flow and concunmant fate :JI

[r.UlSpcJn module

., A saturated zone groundwater flow and contamltl3llt iJ
and tr.InSpOn module

3. A Monte Carta driver module. wlUch gcnc::rates moo
parameters from nationwide probability dislribuuons.

"The unsatUr.Ued and sawrar.cd zone modules simuiate tr
migration of contaminants from the ba.se of a land disposa.I ur,
to a downgr.u1ient receptor well. TIle Agency has extensIve,
verifIed both the unsatur.W:d and saDIl3teQ zone module
Jgalnst other avai.lable anatyticai and nume:rtai mociels
ensure 3CCwacy and efficiency. Boch the unsaturaW1 zone al

the sawr:ued zone modules at the EPACMTP. u.scd for l'

caicuWJon at OAFs for the SSLs. nave been n:Y1Cwed by t:

EPA Science Advisory Board and found to be suitable l
genenc app1X:ations such as the denvuion of nauatWl'
OAFs.

Modeling Procedure

For naaonwide Monte Carlo modd appticarionl. the input
the modci is in the form at JXOba,bility disIribuIians at cacn
the modci input panmes.en.. The oaqJal from the mcx:
consisI:I of the pmtlabilily disIribaliaa of OAF vaiUf
~ting the Iikl:lihood tba any specific OAF value
ex....";,,,t

For eaciI model input~. a praOability disaibuuon
provided. describing the naIionwide like1ihooc1 dial '
puamctI:Z' has a ccrain vaJue. The paatildbi are divided ir
foar main groups:



.~ ' :

SOW'l::·S?eCU1C p;lr.Unete~. e.g .• :lI'C.:1 oi the waste UlUt.
:nfUlr.lQon rate

" Chemlcal,spc:cU1C paramete~. e.~ .. hvdrolvSlS consums.
0r~:Ul1C c~n palUuon cocriicient

_. L'nsalUl4ted mne,sP='=111c p:lr.1ltleters. e.g .• depth to W:lter
'..1Dle. soli hydraulic conducavlty

.. S;uunted mne.specl1lc parameters. e. g•• saturated zone
lnld::ness. Jrnbient groundwater· tlow r.ue. localloo oi
ne:ue.st receptor well.

.:."

MEASURING SOIL LEVELS

F10ura 3. Soli to groundwater patnway
catculatlno the OAF.

I
...... fain I

If :' ca••w_ II

Z Pun.t .---....;. --1
1

~_lD:i. I

\,

Par.mata,.:
• X (diS!anca iram sourca 10 Welll • 25 ft
• Y (transvarse wa.llocaaon, • Moma Carta Wllnln

wlCJtft at ciume
• Z (wall IntUa DOIm Calow wata, ,aClal • Moma

Caito. ranga 15 - 300 tt
Flainiall. Mom. Carta

• Soal typa • Mom. Carta
• allom to agull., • Mama Carta
• Assum•• ,"/init. llOUrca ,arm

prot.eeuve for areas under 1/2 aae and a OAF of Ie
proa:cuve for Jl'C3S less than 1/10 aa'e. OS'WE
consldenng whether the 90th or 95th pem:naie p1"OtCCUV~

levcl should be used in the final guidance. 'N'lten SIte.:

loc::ateei tn are:u of unusuallv shallow W2lCI' Clble. MUlIn :
of sw1acc. the unadiustcd SSu should be uscr1. :n
scenano. concumnauon is locau:d in or din:a1y aboVI

satUrateQ zone: th=ore. my dilution and a.a.enu
processes within the unsatur.l1l:d zone woWd be negligic

As descntled in u.s. EPA (1992!tl, eJ:DOI~ _.to

conamuwus over a Ion! (chronic) period of time. IS

tepacs....reci bv an arithmetic averqe CO*CuaIliOh: tnen
aaainment of d'te SSLs shou.Id be bucQ on me mlftmeuc
COR:Cnaauan as weU. J1Je issue chen biiiiue:s ibC numr
samples rcquimi to adcqUateiy esUmaae the meM and th
over which the sample concencraDon:i shoWc1 be ave:
Studies by EPA's EXpClStR As:iI::ssmCftl G~ In
inciicare OW 20 to 30 sampees per expann area .... nee:
caicuiale an upper canfidencc limit (UC..,,) on the and
mean OW is Vf:l"/ close to the crue mem (U.s. EPA. 1
i.e_ to adequa&ety esrimaIc the crue IIleIII widIouI uncic:re:
in~ iL An appiUfJliall: CJ:~aveD8inI area can \

The A~ency perfonneci a number of sensitivity analyses
consISting of fIXing one parameter at a time to cietennme the
paramer.cns) OW havc the greau:s& impact on OAFs. The
resu.l1S of the sensiliviry arWyses indX:ate tha& the ciimate (net
preclpiWlonl. soil types. and siz.e of the contaminated area
havc the grcalCSt effect on the DAFs: The Agency feels thaI
the sw: of the conwnina&eli area lends ilSdf most I"C3dily to
pracucal appticalion of the SSLs.

Dunng the Monte C.1rto sunulaaon. vaiues ter- C3Ch model
par.uneter are randomly dr.lwn ircm t.heU' feS?CCuve probability
JislJ'lbuQons. In the Qiculalicn oi the OAFs for t.he SSLs. Stte
data from over 1.300 siteS. were used to define p;uameter
ran~es and disinbutians• .Each combinaDon of r.maomly dr.lwn
parametervaiucs ~pR:Seft1S one out ofa pr.ICacally irulnite
umverse of possible wasu: SIteS. The tale and tr.InSpOn

modules arc executed for the Sl'CCulc set oi modd parametea.
yIelding a com:sponding OAF vaiue. This proc:edun: IS
~pe31ed. typically on the onier of several thousand limes. to
~nslU'C thal the enare wuvenc cif posstble parameter
;ombtnaaons Iwascc SItes) IS adcqualCiy sampled. At the
conclUSion of the analysIS. a cumuiaUve irequcncy dislJ'lbuuon
at OAF values IS conslJ'1JCteQ ana ploucc1.

To c:liculale the OAF for the SSLs. the drinking water well
.....as loc:ued 2S feet down~ent or the edge of !.he
':Ont.amtnated 3l'CL anc1 the locanon of the tntaU pomt
\receotor well screall was asswneci to v"M"f within the
bounaanes of IS and 300 reet wuhin the aquifer ithese values
Jre based on empuicai da1a ~llecan~ a nauQfW sample
dislJ'lbuuon of depth of res1dcnu.ai drinking w~ wells). The
sensnivity analyses mdie:ateci that the pl.accmenl of the well 2S
feet downgt'3dient of the· contamana.u:d an:a is mo~

consenauve than ailowin~ the well to be lacau:d dil=Uy
beneath the conaaminllai arcL The locatian of the ml3te
poUlt allows fer- mWn~ wichin me aquifer. OSWER believes
Utal Ulis is a n:asonaI:lic u:sumpaan because~ will aiways
be some dilution aariburai 10 the pumping of Wala' for
residenaai use irom an aquifer. 11Ie placement of the well was
JS.SW11ed to vary uniicr-mly wilhin the boundary of the plume.
FiglU'C 3 shows a schematic: of the compliance point location.
From lllese anaiyscs. the iarlI=t allowabAc areas corre:sponciin3
to OAFs of 10 ana 100 at die 90dI pcn:en1iJe pnx.ecIion level
an: approxinwdy 10 and 1 acre. respectivcly. ~tarc. fer
siu:s of up to 10 a=s. a DAF of 10 shoWd be appueci to the
unalijusr.eci SSL.s. while for sues at or below I acre. a OAF ol
100· should be appiied to the unadjusted SSL.s. If a 9Sth
pcra:nuic pnxc:aivc:nesa leve. is used. a OAF of 10 is



.~.~. ::.:oen:llIl~ on me·soecuic cooolOons. At some ~::~. t;_S

~3Y oe me enarc Site: :l1 OU1CS. U11S mav oe oniv a oomon oj
:',e Site. ::'Jr U1e PW1XlSCS oj tillS guidance. Lne A~encv

-..eueves lr..1t Lne sIZe oj a tvplcal reslcenu:u lot ( 1/4 acre I IS an
~::procn.al.: 3Ye~U1g are:1 tor U1e most conservallve C:lSe I I.e..
:-:Sloenllal ianc use I. For large SIl.:S tnat could be lllv.Oed intO
"TI:lI1V arQS eoulvaient [0 the sIZe oi a It:Sloenuai 10L tne
-:umoer or samPles needed to ch:1ractenze the SIte becomes
;'Jlle mgn. -:i1is. coupled With the COSIS oj anatyoQi sel"VlCCS

::r ::.len MOle. :ould mue me samoiin~ costS onerous.
~-:erelore. OERR recommencs foUowlng gUIQallce for
-:-:~.:lSunng soli comarnlIlant levelS at NPL SIteS.

SamclIe Panern

:.. gna O:l1tem such as a manguiar or sq~/ruun~ular gnd
; r~ommenQed [0 establisll sample locauons lor exn
~:tposurc :It'e.3 IU.S. EPA. 1987), Biased sampllIlg must a!so
ue usea III areas ot SU~~ contammaaon or sumed sous
.l11a must oe evaluaLCa se03r3telv from lIle samples oownec by
;YSlemauc samPllIlg.

,'Jumcer at Sampies

.~ menooned. it IS nc:c:essary to ba!ance the need to acn1Cve
;t.1osocai conjidence In detemlwng a mearun~ul anthmeac
mean concen0"3oon of contamInantS In e:tdl exposun::uea WIth
the cost of obwning the 20 to 30 samples ruomrnended by
ORD. Composlung of discn:u: sarnples IS an opuon since EPA
IS lIlteresu:d in detem1lIling the anliuneuc mean of the
contamtnant concen0"3uoncs). Twenty discrete sarnples can be
composlled down to four <r five compame sarnples. while
m3.lnwning confidence U1a1 the :uea aVer.lge IS nO( grosslY
undercstlm3led. Compaming may mast conaJtnrlant levels
that :It'C slightlv higher than the SSL bw 3rClS ot high
COnt.1lT1U1aOOn will still be detected. Composning IS both a
;-:.:lSOnable :l+lproacn and an efficient use oj resources. SlIlce
5upc:riunci IS IntereSled III aVer.lge exposure aver erne.
:10wever. none of the composite samples should exceed the
prcscnbed SSL [or any coownmant. F<r voialUe o~aruc

~omOOWKis (VOCs). composwng IS nee ~proprw.e IU.S. EPA.
19893. 1992al. Theretore. OERR advocaLCS that 10 discn:r.e
s.arnpies silould be taken per exposure area tor VOCs. and no
s.arnoie C.:l11 exceed the SaeenlIlg Level(s). Both the di.screle
VOC sampleS and the canpasues mUSl be ana.Iyzed by
Cona-aa La.bor.uory~ (Qll.) (or cqwvalenll rnemods.
(NO~ Seven of the 30 conwninant SSLs for the
aoundwa.ter mipion JBIDwaY at a OAF of 10 are below cr.p
RAS or CLP-equivalent detection limits. F« these
conwntnants. special anaiytic:al services shouJd be reque:szeci
for recaJ.itnDon of the insll'WnCllts. For example. to measure
low level.s of VOCs. the gas du'omaIo~mass~aiic:u:r
(GCIMS) can be recaiitn1ed to deteCt 31 1. 2. S. 10. and ~
ppb.

Use of Field Methods

Where available and approprwe. field methods (soil gas
~. unmunoassays. X-my fluorescence' c:m be used..

.J ~31n. ior comDOlJnCS Olner U'l."ln VOCs. c.omposlon! -'W7. . •':S

IS aceeouole as ion~ as It IS cons~t WIth the iieid
metnoaoi~y. ~ anv samDle concentr:lUOn exceeds an SSL.
iunJ'Jer site SIUOV IS reauU"eQ. l.n aadiuon. 10% to 20% of fleid
samOICS must be sent to a Cl.P (or cqwvaienu Laborat<rv lor
conr1nnatOry arwVSIS 1\1.5. EPA. 1992al. Please note UUl

field melIlOCS must be :~Die at aciueVU1g appropn31c
JeLeCtlon iunlts lor most grounawater SSLs.

Deeth

When me.a.sunng SOil levels at the suriace for the 'inha1auoo
.:tnd in~esuon p3.U1wavs. samples snould be I3Un at.a dep<n 01

6 inches. Addiaonai sampling beyood 6 inches may be
appropnate. clo:penaJng on tile conwmnanfs mobililY. to

aCCount for geographic differences in consauction practices
when: soil distlUtlanccs are re:1SOnably expeacd. Forexarnple.
in the Nonhean. the ground may be excavaled ',to 15 feet
befon: laying the toundaliat and consaucung the basement of
J home. Excavated overnuraen IS commonly used as. fLll
mau:nai around the property so tt1al contaminants that were :ll
depth are now near the sunace. ThIlS. it is important to De

cogmzant ot conmucuon praccces in the an:a..

For the grDWlQwcucr pa1hway. the enun: sou column. from Ule
slD'tace to the top of the aqwfcr. snOllld be sampled. For tne
evaluation of verticai str31ification. samples should nOI be
averaged over ~ (i.e.. the soil con: should not be
composited over depth): but rather individual samples snould
be evaltwcei at apprcpnate depth inu:rvais. One soil core per
ex~ :uea may be suifx::ienL However. where dense
nonaqueous phase iiqwtiS CDNAPLs) an: suspe:c:ted. sou cores
may be L1ken mon: tn:quenlJy.

Sampiing tor Background Contamination

For meWs. b3aground sampling IS necessary to be cert3.ln m:11
OSWER is nee defining level.s below bad:ground as or
regulalOrV concern. If a srausuca l ccmpanson of bad:~una
conccurauon and site samples~ that bacJt~una

mews concencranons are signuicantly a.bove the SSLs. use oi
the SSLs wiU be ot limited value. as c:ti.sr:usSIed earlier.

Additional Sampiing Needed for
Groundwater TIer 2

To use groundwaa:zo ncr 2. sice-spccific 3Oi1 dwa:a:umcs
mUll be dea::muned by samplin~. Paaiidl:ll to rneasun:
include .bulk densuy. porosity. orpnic carixJa COIIIaiL and
waacona:nL

Geostatistics

For l.ar!e areas where the d.aIa are not widely sc:.aaen:d.
geomcstical approaches. such as mp.S. can be uscti to
esDma1e sampAe cona:nU'3DOII m:nds across the expasun: an::!

(U.s. EPA. 19898).



NHf:l-1F -\ 0' "FOR FURTHER
INFORMATION

:=or :lIidiaon.a.l CQOICS of thIS Fxt Sheet. cJll the SJ..IIon;u
7":::cnruc.;ll infonnaoon Service INTIS) at li03) 487~SO, .

REFERENCES

CJl.:lbrese. =..1.. H. P~udes. R. Bames. et Jl. 1989. :-:ow
\\ucn Soli Do 'iounll Chil~n tn~est: An EplliemlOlo~lc .
Study. ;n: Pttrolt~ COlltall'UllaUa Salis. \'01.:. ='.1.
C.l1abrese ;md P.T. Kostecb. cds. pp. 363-417. Chelse.:l.
\\]. lewIS Publishers.

Cmel. R.F.. R.S. Pamsh. RL lones.,lL H.1nsen. ;md R.L.
L.1I11D. i 988. Ch3r.Ict.enZJng the Uncerwmy of Pcsuctae
Lexntng lIt Agnc:ulturai Soils. J, ofCollltJm. Hvd. l:lI1·
124.

Cowherd. C.. G. Muleski. P. Engelhart. and D. Gillete. 1985.
Rapid ....SUSS11ILfII of £.J:poslIre to Parncwau £lI'USSIOIlS
r'rom Surfare Conttunl1llU10n. Pre~ fer EPA Office at
.He.:lith and EnvIrOnmental Assessment. EPN600I8·85tOO2.

DavIS. S.. P. WaUer. R. Buschom. l. Ballou. ana P. White.
1990. Quanuwive EstimaLcs of Soil Ingemon In Nanna!
Chil~ Between the Age3 of 2 ana 7 Ye:IrS: Popul3Uon.

based EstimateS Using AJ. Si. and Ti as Soil Trxcr
Elements. ArciUves of EnvarONfll!fIIai Health. 45: 112·1:1.

DragWl. l. 1988. The Soil CMmwry of Haz.araolU Maunais.
HMCRI. Silver Spring. MD.

Truesda1e. R.s. 1992. rreutnllUU'Y Soil Acnon uvels for
SUDtrT'wui Sius. Drattlmerim Re~ Pre?arcd for Office
of E~enlency and RemcdW Response. U.S. EPA.
Research 'Tri~gle Institute. Research Triangle P:1rL :-iC.

C.S. EPA. 1985. Warer Quaiiry IUUssmLllt: .-\ Scrttlll1l'
Proceaurt for To.ac and COllvennonai Pol/wants.
WPN600/6-8SAlO2b.

.~

t:.S. EPA. 1987. Data QuailN Objtcnvt,J J:Jr i(n'J'CIQ.

R~SDollst ACllVlntS: DtvelODmell1 Process. EPAI~O,C:.

~71003.

~.:.s. EPA. 1989:L. ,"ftthoas .for £~'aiuallll~ Iflt ....llQl1lm~llr ."

Soil CI~alluo Slanaaras. Volume l. EPA ~J0I02·11~"·)o1:,

1..'.5. EPA. 1989b. 8ijk Asstssmeflt GuidallCt jar SUOtrTUr.a
HlUI1/Jll H~aiti! E~·aiv.alIOIl Malluai: Parr .....

C.S. EPA. !990. Guidance ~'1 Rtmedial ACIIOIlS ....-.J r

SUDtrTIUld Sius ......1Ii! PCB Cor. ;..",nallOIl. EPA ~OG·

90007. Offic:e of Eme~enc:y ..nd Remedial Res?Qnse.
Washln~lon. DC. Au~uSt.

U.S. EPA. I~l. Risk Asussmtllt Guidance jor SuotrTulld.

HlUI1/Jn Health £~'aiv.alIOn Manual: Pan B.

U.S. EPA. 19923. Guidanu for Dara USabilirv III Rm.
Assessmellt' rParr A J.

U.S. EPA. 1992b. SUPPlemtlllal Guidanu 10 RAGS.
Calculalln~ liIL Conctnrranon itrm.

U.5. EPA. 1992c. Syntheoc: ~IPIt3Uon Le.:lChing Proceaurr
(SPLP). Met.hod 1312. In: Tesr Merhods jor £valUQIIIl
Solid Wasre. rhvsicailChLtnlcal MerhDd.f. EPA Public:l110r
SW·846. Thud Edition (September 1986). as amended b'
Updale 1 (July).

U.S. EPA. 1993a. Background DoC~"t for EPA'
Componre Model for uaciltJJe Mi~rtUton will

Transformarion Prodllcu., EPA-eMT!'. Office of Soli!
Waste. July.

U.S. EPA. 1993b. Science Advlsory Board Rev1ew of th
Office of SolidW~ and Emergency Response dratl Rzs
..4,sseSS1Plefll Guidanu for Superfund (RAGS). HIUflIJ1I Htall
EvaiUQlwn MtJltJUJl (HHEMI. EPA·SAB·EHC·93~.

Van Wijnen. J.H.. P. Claus1ng. and B. Bruneia=f. 199<'
Estimated Soil Ingesuon by Children. Enviro1ltrlelltL
Research. 51:147·162.

NOTICE: Th. policiN ... out in'this documant are uuanaea sclelV as guidance: Inay are nat final U.S. Enviranmemat Prat8ClOn
Agancy (EPA) acuona. Th polici.. are not II1tanaea. nor can tnaV o. reiied upon. to creat. any nghta eniarcellM by an, pattY
in litiq&DCln with the United S EPA officWa may aeaDe to follow tn. gudance pravided in tnis ooc:um'" at to .... vananca
wlttl tn. quid.,... baaed an an analylia of ait••oec:lIic CIrcumstance.. Th. Agancy alSO r...~. tn. ngl'lt to c:nange ttua
guidance at any urne withaul puDlic natice. ':

This guldanca is baud on pOlicies in tna Final Rule ot tn. NatIOnal Oil andH~. S\batancaa PoUuticn Contingency Plan
(NCPI. wnlCh w.. puDiiahed an Marcn 8. 1990 (55 F.o.raJ R«;1isr.r 8666). Th. NCP snauld be c:anUie,ea the &UIhOnIlIIIVe
SOUrg.



SUBJECT;

FROM:

TO:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Region III

841 Chestnut Street
Philadelphia Pennsylvania 19107

January 7, 1994

Risk-Based Concentration Table. First Quaner 1994 ,/

Roy 1. Smith. Ph.D., Senior Toxicologist a~~
Technical Suppon Section (3HW13) F
RBC Table mailing list

Attached is the EPA Region III risk-based concentration table, which we have
distributed quaneriy to all interested parties since 1991. If you are not currently on the
maiiinl! list. but would like to be. please contact Anna Poulton (phone: 215-597-3179, fax:
215-597-9890) and give her your name. address. and phone and fax numbers.

The table contains reference doses and carcinogenic potency slopes (obtained from
IRIS through January 1, 1994, HEAST through July 1993, OHEA-Cincinnati, and other EPA
sources) for nearly 600 chemicals. These toxicity constants have been combined with
"standard" exposure scenarios to calculate chemical concentrations corresponding to fixed
levels of risk (i.e.• a hazard quotient of 1, or lifetime cancer risk of 1Q"4, whichever occurs at
a lower concentration) in water. air. fish tissue. and soil.

The Region III toxicologists use this table as a risk-based screen for Superfund sites,
and as a desk reference for emergencies and requests for immediate information. The table
also provides a useful benchmark for evaluating site investigation data and preliminary
remediation goals. The table has no official status as either regulation or guidance. and
should be used only as a predictor of generic singie-contaminant health risk estimates. The
lable is spec~fically noc inceruied as 0) a scand-alone decision-making cool, (2) a subsriIure for
EPA guidance jor preparing baseLine risk assessments, (3) a source ofsire-specific cleanup levels,
or (4) a mle co derermine if a wasre is hazardous under RCRA. In general. chemical
concentrations above the levels in the table suggest a need for a closer look by a toxicologist,
but should not be used as the sole basis for taking any action.

The toxicity information in the table has been assembled by hand. and (despite
extensive checking and years of use) may contain errors. It's advisable to cross-check before
relying on any numbers in the table. If you find any errors, please send me a note.

This issue of the table is primed in a new format, which was developed because it fits
more information on each page, while (hopefully) retaining legibility. The table now
includes the CAS number of each contaminant, which should reduce confusion about multi
named compounds. Also, each risk-based concentration is now accompanied by a foomote
indicating its basis, whether carcinogenic or non-carcinogenic effects. Finally, all newly
revised risk-based concentrations have been placed in shaded boxes for quick recognition,
rather than summarized here.
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I'd like to express my appreciation to all the users of the RBC Table who have
contributed suggestions for improvements over the last three years. I hope your continued
interest will help us make the table even better in the future. Have a great 1994!

Attachment
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Risk-Based Concentration Table
Background Information

3

General: Separate carcinogenic and non-carcinogenic risk-based concentrations were
calculated for each compound for each pathway. The concentration in the table is the lower
of the two, rounded to twO significant figures. The following terms and values were used in
the calculations:

/ ...

E%posurevariables:. . . .. Value··· Name':"'::"·

I-General: :1

Carcinogenic potency slope oral (kg-<1/mg): I ° I CPSo ,. :

Carcinogenic pOlencv slope inhaled (kg-<1/mg): \ ° I CPSi

Reference dose oral (mg/kg/d): I · l RIDo

Reference dose inhaled (mg/kg/d): I . \ RIDi I
Target cancer risk: I le-06 I TR

Target hazard quotient: 1 mo
Body weight. adult (kg): 70 BWa

Body weight. age 1-6 (kg): 15 BWe

Averaging time carcinogens (d): I 25550 ATe

Averaging time non-carcinogens rd): ED o365 ATn

Inhalation. adult (m3/d): 20 IRAa

Inhalation. child (m3/d): I 12 I IRAc I
Inhalation factor. age-adjusted (m3-vikg-o): I 11.66 I IFAadj I
Tap water ingestion. adult (Ud): I 2 I IRWa

Tap water ingestion. age 1-6 (lJd): 1 IRWc

Tap water ingestion factor. age-adiusted (L-y/kg-o): 1.09 I rFWadj

Fish ingestion (gld): 54 IRF

Soil ingestion. adult (mg/d): I 100 IRSa

Soil ingestion. age 1-6 (mg/d): 200 IRSc

Soil ingestion factor. age adjusted (mg-Y/kg-o): 114.29 I IFSadj

." I
2-Residential:

Exposure frequency (dly): 350 EFr

Exoosure duration. total (y): 30 EDtol

. ~' "...
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Exposure duration. age 1-6 (y):

Volatilization factOr (LJm3):

3-0ccupationaJ..:

Exposure frequency (dIy):

Exposure duration (y): ,

• = Contaminant-specific toxicity parameters

4

6 I EDe

0.5 I VF

,I
250 I EPo

25 I EDo

I
The priority among sources of toxicological constants was as foIlows:'(l) IRIS. (2) HEAST,
(3) HEAST alternative method. (4) ECAO-Cincinnati. (5) withdrawn from IRIS~ (6)
withdrawn from HEAST. and (7) other EPA documents. Each source was uscrd only if
numbers from higher-priority sources were unavailable.

Algorithms:

1. Age-adjusted factors: Because contact rates with tap water, ambient air, and residential
soil are different for children and adults. carcinogenic risks during the first 30 years of life
were calculated using age-adjusted factors. These factors approximated the integrated
exposure from binh until age 30 by combining contact rates, body weights. and exposure
durations for two age groups - small children and adults. The age-adjusted factor for soil
was obtained from RAGS IE: the others were developed by analogy.

a. Air inhalation ([mJ
• YllIkg' d)):

IFAadf =
EDe . JRAe

EWe
.. (EDloe -EDe)' IRAa

BWa

b. Tap water ingestion ([L, y]l[kg· d)):

! 'r:'TU d' EDe' JRWe (EDloe -EDe)' IRWor ",0 J = ~ ~---=-=~.........__
EWe BWa

c. Soil ingestion ([mg' YllIkg' d)):

IFSadf =
EDe . IRSe

EWe
(EDloe -EDe)' IRSo

~ ~--B=Wi::-a""""'--
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2. Residential water use (~gIL). Volatilization terms were calculated only for compounds
with "..... in the "voe' column. Compounds having a Henry's Law constant greater than
HtJ were considered volatile. The list may be incomplete~ but is unlikely to include false
positives. The equations and the volatilization factor (VF, above) were obtained from
RAGS lB. Oral potency slopes and reference doses were used for both oral and inhaled
exposures for volatile compounds lacking inhalation values. Inhaled potency slopes were
substituted for unavailable oral' potency slopes only for volatile compounds; inhaled RIDs
were substituted for unavailable oral RIDs for both volatile and non-volatile compounds.'·~

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

TR . ATc . 1000~..,
EFr . ([VF . IFAadj . CPSzl + [IFWadj . CPSo])

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

lliQ . BWa . ATh • lOOO.:!..,
ror: EDt (VF . lRAa IRwa.)~r' or' +_

RfDi RfDo

3. Air (~g/mJ). Oral potency slopes and references were used where inhalation values were
not available.

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

TR . ATc . lOOO.=!..
EFr . IFAadj . CPSi

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

lliQ . RfDi . BWa . ATh . lOOO~,...,
EFr . £DlOt . IRAa

4. Fish (mglkg):

a. Carcinogens:' Calculations were based on adult exposure.

TR . BWa 'ATc

IRFEFr . ED/at . - . CPSo
, l()()()!

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

THQ . RfDo . EWa . ADz
IREEFr . EDtor . __

1000.!.
q

6

5. Soil commercial/industrial (mg/kg): The default exposure assumption that only 50% of
incidental soil ingestion occurs at work has been omitted. Calculations were based on adult
occupational exposure.

a. Carcinogens:
TR- BWa-ATc

IRSaEFo· EDo . -- . CPSo
10' :!

q.

b. Non-carcinogens:
THQ . RfDo . EWa . ADz

IRSaEFo ·EDo·_
10' :!

q

6. Soil residential (mglkg):

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

TR . ATe

EF, . IFSadj . CPSo
Hr :!

q

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

TIIQ . RfDo . EWe . ADz
IRSeEF, ·EDe·--
10' :!

q



EPA Heyi 115k - Based Concellirahon5 R l. Smllll (U/·· .Jall- ~'ll 7

]1 ,

woo,
26 c

2] "
0.]7 c

700 "
J9UI"

Induslrial IRe5iJenli~
sol 501._-_._-- ------

-!!!&!.&_ .-!!!&1&_
lJO" 7] •

hJl

-"'~&.
0.]60

!!.~!!!1ROC: C....Ml·/"''I''ni· ,,((ecl> !!~~~t'nrrffecLi.so",,,..... ;'HH!_h~IIt:ASU =IIUS'·.L.!=. "I'll !~H!!~.t.="'''!~u,::.-or_!:~J:I'A-I:-'AO o~QMrErA d,n

v Ambient

COII~lIIill!!!1 _CAS -!!!~~~d I~~~J l-k~:~~g-l-kR:~~g~J~~~~!.. - IJ~IJ'
Acephate lO~191 4.lKlE-OJ 1 1I.70E-0] I 7.7 Q 0.72 Q

AcelaJdehyde 7~(J70 Z 571: -OJ 1 7.71lE -IlJ 1 94 " 08t Q

AcelodJlor JH~8!1 Z.I~IE-Ul, no" 7)" Z7" 2Ot~O" 16INI,.
Acelone 67641 t.OOE-OI I ]700 " ]70" 140" 100lDI" 11100 ,

Acelone cyanohydrin 7~86S 1 OOE -O! II 286E-OJ" 2600 " 10" 95 " 72000 " 5500 ,
Acelonilrle __7~~ _~ ~~-OJ 1 IO~-0211 ~___ 220" 52" 8.! " 6!00 ~ 470 !
Acelophenone 98862 looP.-OII 51IE-06.. •• 0042" O.02t" 140" looroo" 7800 "

Acid uorfcn 62476~99 1 JOE - O! I 470 " 47 " 18 " 13000 " 100KI "
Acrolein 107028 lOOE-02" 5.711:-1161 7JO" O.u2I" 21" 201.0" 161.1,------ ----- ------ --,. - _._--------- ... - ..
Acrylamide 79061 200E-04 I 4.5OEHIO I 4.SSE+00 I OOIS Q 0.0014 0 O.Ou01 0 0.64" 0.14 c

Acl}1ic acid 79101 8 (JOE-a! I 857E-Il~ 1 2900" O.JI" 110" 811100" 6:100,

~~!11()lIilrae _-!Q1!~! ...__ . tlH~-~1 SAIlE-UII 2J81, .. !!!! J!!~_0__!!J'26._0__UllO~c ~1" !:~~

Alachlor 15972608 I lNll!-U! 1 1I.00E-02 II 0.84 Q 0.018 c 0.OJ90 36 Q II c

Alar 1596845 I.SOE-OII 5500 " 5~0" 200 " 15UlOO" 121NO n

Aldkalh 11606J I.OOE-OJ I ]7" J.l" 1.4"; 1000" 78 n

Ald~arb sulfone 1646884 I.OOE-OJ, . 31 ~ .• 3.1" 1.4 " IIlIO n 78 ;
Aldrin J09002 )OOE-OS, 1.70Ei-Ol I 1.7IEtUI' 0004 c 0.00tD70 0.OOUl9 Q 11.11 c 111118 c

Ally 7422J6~~._250E-~tl 9100" 910" 340" 2bUlOO" 2Iu{)~

Allyl alcohd 107186 SOlIE-OJ, t80" 18" 6.8 " 5100 " ]90 "

AII)1 chloride 107051 5.00E-02 .. 2.861!-~ I 1800 " t" 611 " 51W1" J9oo,

Aluminum 742990~ _~90E.!00 0 110000 " I IOtO " ]900 " 1000I0O " 230000 !
Aluminum phosphide 208597J8 4 ooE-04 I IS" 1.5" 0.54 " 410" 31 n

Amdro 67485194 J OOE -(}.II " " J.J " 041 " JIO" 2),

Am~!!l!!. ._____.. ~!m~ __ ~ ~~::!!!! ]J~_" 3J" !!_"__ ~~Q!! n 700 ~

m-Aminophenol S9127S 7.00E-0211 2600" 260" 95" 72000" 5500';

4-Aminop}Tidine sow~ 1 ~lI~-OS II 0.1] " 007)" 0.1121" 20" 1.6,

Amilrn lJ08'J611 2~IE-0) I 91" 9.1 " l.4 " 1bOO" 1110,----. ---- -_._--- - -
Ammnnia 1h64H 1 2.86E-021 11.10 " 1110"

I\mmonium slHamale 7771111>11 lIUE-lIl, 73110" 110" 1711" 21nul n 161.11,

~~!~~!!~ .. ... ~:~!~ __ .. __ ._ ..__ ~~!:::!!!.! 5.7111:-1111 _. .!~~ !_" .~.~~.~ ~~o !!~~

I\nlollony and compounds 144111l.0 41_.1:-114 1 IS" U n 0.~4 " 410" ... ,
Anlimony penlOllide IJJ.l6119 ~I.JE-~ II III" 1.8" 068" 510" J9,

AII!~!!~!!l' ~!;lSs!!!!!! !:!!!.!ale _!Q:!~!!! _~~~-~!!. J!" ):!" 1.2" 9!~" 70 ~
Anlimony lelroxide IJ]2J!6 4 (xlE-~ II IS" 1.5" 0.54" 410" )J ,

Anlimonylrioxide IJ09644 400E-~1I 15" U" 0.54" 410"

~~!o H!!g~~ _1)0~-02.!. 470" 41" !! n 1l000"
Aramile 140578 5.00E-02 II 2.5OB-02 , 2.49E-02 I 2.10 0.15 0 o.n 0 1100

Arsenic 744-me2 ].OOE-04 , II " l.t " 0.41 " ]10 "
• Arsenic (as carcinogcn) 744m2 lOOE-04 1.7SE+ool 1..511:+011 00)80 0.000410 0.00180 1.60

Anure 7~~7Rllft 9.ooE-Oll ]30 " :n" 12" 9200 "
l\~ubOi 1117111 ~n'F.-lI!, Ift'll" IftO" 68" ~J(ul"

~!!:!,inc !!!~!! __).~!!.':'!!:' 1.22F.-01" 1 II] 0 UU!80 Olll! 0 I~.o .:!~



EPA Region III Risk -Based Concenl,alions: R L. Smith (07 -Jan-94) B

So.tIt"c.I: l~lmS !l~UMSr ~=II£4ll·••· .= WIP bUlJIll(lS y- WI1JbulJIliUSf e=EPA -E~O o-Ok, EPA dOQ. B.. IJ of ROC: c-e.rrlrqent- etrccb n-nooc.-.:IB01fenr etrf'C"b.

Ill.46 c01l~1 c

"." ~: :-.; v Ambient - - - - liidusirtal Re5iJenlijj

._~rnll'_I.-.!!!lli-_1 CPSo I CPSi JO Tapwa~ air Fish ~!_ ~!-
ConJaminanl CAS m~~ mglkgld kg-dimE kg odhnL!2 ... ll!L lJll1m3 11I1l1k1Z msutlZ mlZ/1lg_
Avennectin 81 6519555J 4.ooE-04 I • IS n 1.5 n 0.54 n 410 n JI "
Azohenzenc 10BH 1.I0E -01 , 11I8E -Ill I 061 0 0.ll58 0 U.1I29 0 26 0 5.8 c

~arium and compounds H40l9~ 1.IMIE-llll 1.4lE-04 h 2600 n 0.52 n 95 n nuoo n 55110,

8aygon 114261 4.ooE-OJ I 150 n 15 " 5.4 n 4100 n 110 "

8ayleion 4111141J 10llE-02 1 1100" 110" 41 n 31000" 2300 n,

~aythroid 68JS9l1S 2.~OE-02 I 910" 91" 14 n 26000 n 2000 "

Bcnefin 1861401 looE-OII 11000 n 1100" 410 n ooסס31 n 23000 n
Benom)i •18lH152 5 OllE -02 I 1800 n 180 n 68 n Slooo n 1900,
Ilcnlazoll 2~051890 2~IIE-01' 91 n \1.1 n J.4 n 1600 n 211O"
ii~~zaldehyde -IOO~7 --IOOE-OII •• 610 n 170" 140 n 100000 n 1800 ~
Bcnzcne 71432 1.4m-04. 2.90E-02 , 2.901:-112 I·· 0.160 0.22 0 11.110 99 c 22"
Bcnzidine: 9l81~ J.WE -11.11 2.30E+02 I 2.l5E+02 I 0.1I0Ul9 c 0.()(J(l117 e: OO14סס.0 c IHlI20 O.IMJ28 ,.
iienzoi~-acid 6~8~ ~e+oo I - 150r00 n 15000 n 5400 n 1000100 n llllOOO;

Acnzolrichloride 980n I.JIIE t III I ll.llO52 0 0.0Il048 e: II IJ0024 e: 0.22 e: 11.049 "

!!~~!!}! ~!~~!!!~___!~~!~ _. ~ ~~~_~! ~ __ . __ .•. __ ._.! !OOO ~__1!~ _n .~!~.~__ ~!~OO ~ n~ ~
IIcnZ}l chioriJc 1l.~7 1.10E-lll I •• 11.0620 llOn 0 UOl90 11 0 1.8,

IIcr)ilhllllandcompounds 1441»11 ~tMIE-II)1 4..101:+001 8.401:+lMI' 1I016e: III.M17~e: I ..MMIHe: 11610 O.I~,

lIidrin . 141662 I.lAIE-04 I J.7 n 0.37 n 0.14 n 100 n 78,

iijphenlhrin (1'al5Iar) 82651041 150E-02 I 5S0" 55" io" ISOOO " I2ClO~
l.1-BiphenyJ 9HH 500E-021 1800 n 180" 68 n sum n 1900,

~2-thloroclh~)clher 111444 1.I0H+OO I 1.16E +00' .. OllO'J2 0 0.0054 0 0.0029 0 2.6 0 0.58 ~

Bis(2-chloroi!iopropyl)ethcr 19638329 4.00E-02 I 1.00E-02 h 1.50E-02 h·· 0.260 0.180 O.04S 0 410 9.1 c

Bis(chloromclh)1)ether S42681 2.20E+02 I 2.11E+02/°· 0.0000490 0.01100290 o.ooml4 0 o.on 0 OllO29 c

~!g2-chloro-J-melhytelh)i)clher 7.00E-02,. l.OOE-01.. 0.960 00890 O.04So 410 9.!~

Bis(2-elhylhexyl)phlhalate (DEHP) 111811 2.00H-021 I.40E-02 I 4.80 O.H 0 0.23 0 200 0 46 c

lIisphen .... A 8oo~ ~.OllE-02 I 1811O n 180 n 68 n 51000 n 3900 n

!!~,nn 1~~~~~~_._ 7H1~~~ __9.~!~!! I ~.11r:-1Il" BOO n 21 n 120 n 92000 " 7000 ,
lIo'lIn lrillull' iJe 76 Hm 2.IX1E-04" 7.1 n o.ll n

1I"'lllod':hl..romclhanc 7~114 1 (MIE-O! I 6.20E-02 I •• 11.17 e: 0.1 e:

!!~!!~~~~~~ .. __ .__ ~."/~!~ l.IUE-lIlh·· O.l1'l6e: IUI~le: I
IIrol1l11I••rmlull',,'mllllldhJnc) 1~!~ 1IlIE-0! I 7.9OE-O) I 1.85E-0.I I·· 2.40 '1.60 0.4 e: 360 e: 81 c

IIrnl1l11nlclh:lnc 74819 14I1E-03 I I.UE-OJ I •• 8.7 n Sl n 1.9 n 1400 n 110"

~:!!~!!!!!'I'!I~I!y!rhcII}l (dlc, .. . IQ!~~ _.~.~~~::Q! ~_ 21l1O n 210 n 78 n 59000 n 4500!
II rnmllrho " 210496) S.OllE-OJ" 180 n 18" 6.8 n 5100 n 190 ,
Ihomn'WI" 16898H 2.OllE-02 I no n n" 21 n 2001D n 1600,

Ihnmll'WI ....·Im.. lle 1689992 200E-02 I 110 n n n 27 n 2001D" 1600,
r.:f':iiub.f,;nc· .... - - - ---- - ...- 106990 UOE-OI/·· 0.011 0 0.0064 0

1-lIuI.n.. 71161 IllOll-OII 1700" 370 n 140 n 100100 n 7800,

I ~uf}4 ~nl)t rhth".1e 8'681 J DOe-Oil llOO n 110" 270" "ooסס20 160IIl ".
But)4ale J0M4I~ ~OOE-Oll 1800" 180" 68" 51000" 1900n
sec -Aulyll'cnncne Il~CllU 11l1P' -02. .- 61" n" 14 n iOOlil" "80,
ICrl- Bu' ~ne' 1044 " IIlIE -02. - .1 .. n" 14 n I'" 780,---- _.. - --- _. ... ---- ----_ ..



EPA Aegi lisk- Based Concenllabons: A l. Smilh (07 - .Jan - 94)

9.) n JIllO n S~O ,.

2.7 n 2000 n 160 n

9

_.~ ~~:~I __ !~I!i:~ ~-_ ..__. 6.JOl!-Ol'

1.l0E-02 "
. 1169)1) UOH-OJ"

I 956921 saOE-OJ"

19Im1
.

8.00E-02 ,

I 88m I 1.50E-ll2 "
I 1117)) I UOE-QZ "

5~ n

27 n

0.012 "
210 n

27 n

27 "
~tO n

,"

41l)() n

~
JI"

2()()(OO "

2(00"

2lno"
411UIO "

)10 ,.

!600!,
2.4 <

J6(n) n

1600 r

J6110 r

lUllO,



EPA Region III Risk-Based Concentrations: R L. Smith (07 -Jan-941 10

Sowres: '-IRIS 1l-11EAS"f .;llEASTd .•- W/V tom IRIS I'a Wit /tom "EAST ecEPA -EC4O o-CUer EPA doc$. IUsIJ of R8C: e-earc:/oo;retd: etl«:1:S n-oonclrC/oo;retd: etl«:ts.
: .',,':)', :':.:':i.'.' .. ...::.. ",::::' ;:;:;"': :.. :::".: V .';"" '" ... "Ambieri$ :' . (/:.'::)' J.ndliltria!i Rcsjjentid

IHDo Rffil CPSo CPSI o Tap waler c' air Fish ' " ·wi'':' ,,: '.oF ji------ m2Aetld-Contaminant CAS m~~ ka-dhnl kll-dhnR C "R!L' . " RIm) rriRJ1cR mlUlR rnlUl&--
0-ChIorotoluene 9~498 2.00E-02 I .. 120 .. 7l .. 27 .. 200c0 .. 16«1"
ChIorpropham 101ll] 2mE-011 1300 .. no .. 270 .. 2lXX1JO .. 16010 0
a~orpyri(os 2921882 )mE-O) I 110 .. II .. 4.1 .. )100 .. 2lO ,

allorpyrifos - methyl
_._--

5~981l0 UXIE-02 ~ )10 .. ]7 .. 14 .. lOOIIJ .. 7800

Odor1tj furon 64902121 500E-02 I 1800 .. 1110 .. 611 .. 51000 .. )900 0

OdOrlhiophos 60238564 ! OOE-Oh 29 .. 2.9 .. \.I .. no .. 61,
._--- -_._--

OmllDium III and compounds 16065811 I.OOE+OO I S.7IE-07 II' ]7000 .. 0.0021 " 1400 " 100IIJ00 .. 18000 (

OmllDium V, and compounds 744047] S mE-D) , 4.20E tOIl 180 .. 0.00015 D 6.11 n SIOO .. 190 0
Coallar 800IH9 220E tOO .. 0.0023 D

Coke Oven Emissvns 800m2 2.I7E+00 I 00029 D

Copper and compomds 744~O8 17IE-02 h 1400 n 140 .. SOn )8om n 2900 ,

CroronaJ dehyde InTI9 1.00E-02 .. \.90EtOO h 1.9111: t I~l .. ().O)~ D 0110)] D 0.nn17 D I.~ D lJ.]4 c

Cumene 988U1 4.ooE-02 I z.s1E-0) h I~n 9.4 Ii ~4 n 41110 n )100 •

Cyanides:

Barium cyanide SW,ll LUlie-ill h l1(JO n no n 140 It IIlUJtl It 781.' ,.
Calcium cyanide S92018 4.00E-02 I ISOO .. ISO " S4 .. 41000 " 1100 It

Copper ..yanide ~44'12) ~ mE -0] , 180 n I8n 6.8 It 5100 n J90 ,

Cyanazine 21725462 2.ooE-0] h 8.40E-OI h 11.08 D 0.007S D 0.0038 D l.4 D 11.76 c

Cyanogen 46019S 4001!-02 I 1500 .. ISO .. S4 n 41000 .. lIOOn
Cyanogen bromide 5(668) 9001!-02 , ])00 .. nOn 120n 92000 n 7000 r

..9'anogen chloride S06n4 S.ool!-02 , 1800 n 180 n 68 n 51000 n ]900 n

Free cyanide S712S 200E-02 , 7]0 .. 11 n 27 .. 20011J n 1600 0

Hydrogen cyanide 749111 200E-02, HOn H .. 27 It 200m n t600 ,

_"o!assium f}'anide ISI~18 S ml! - 02 , 1800 n 180 .. 68 .. ~Ilm .!!___J9IlO!,-_._--_.
Potassium saver cyanide 506616 200E-011 7100 " 7]0 " 270 .. 200l1XJ " 16000 n

Sher cyani-k ~06~9 1000E-01, noo n nOn UO .. 100lII0 n 7800 ,

~odiu!!!..cYJl1ide 14Jll9 4lXIE -02 I 1~llO n I:q) .. Hit 41lXO n lillO,
Zinc cyanide ~~7!1I HXJE-021 IWO .. 180 .. 68 .. ~IOIO n )900 n

Cydohexanone lOA,}" ~.lXIE tOO, .. loom n 18000 .. 6800 n IUOmflO .. ]9OlXlO ,

~ohCllaminc 108918 2 (lIE-Oil 711lO n 7lO n 270 n 21UllO " 16ClO r-----
CyhalothrinlKarale 6lI08.~8~1I ~OOE-OJ I 180 " 18 .. 6.8 " ~IOO " ]90 r

Cypennethrin ~]15078 l.llOE-02 I ]70 n ]1" 14 n 10000 " 780 r

~!ine 66215218 7.SOI!-O) , 270 n 27 .. 10 .. noo .. 590
Dacthal 11I6ml S.OOI!-OII 18000 .. 1800 .. 6110 .. Sloooo .. ]9000 0

Dalapon 75990 J.OOI!-Oll 1100 n liOn 41 n ]1000 .. 2]00 n

Danilo! 19SIS418 S.OOI!-04 .. 18 n 1.8 .. 0.68 n SIO n 39,

DDD 72S43 2.40B-OII 0.28 D 0.026 • 0.01l D 12. 2.7 c

DOE 7259) 3.40B-011 02. 0.018. 0.0091 D 8.4 D 1.9 c

DDT S029J S.OOI!-04 , 3.40E-011 l.WE-OII 02. 0.018 D 0.0093 D 11.4 D I.9c

Decabrauodiphenyl ether 116]19S 1.00E-021 00 61 .. )7 .. 14 .. IlnXl .. 180 r

Deme1Or1 806S4!) 4.00I!-OS' U .. O.IS .. 0054 .. 41 .. l.l ,

Diullale 2)0)164 . .101!-1ll h .. 0.17. 0.1 • 0.051 D 10 c---- ---_.-



EPA Regl 1lsk-Based Concenlrallons: R L. Smith (07-.Jan-94) II

u.oI't~WL~.)... ,-.n.~ ,,- ..~, •-"&.J"1,J ...... - ..... /&J IfUU•• 'UJ ,- ... ,_ ""'40_ "~J' .. - ...... -- ...~,,_ ,.,-_._. _'f,,_ ............... .. ~ -_ .. ......_..... - .. - .._-- ..............- ...... _.
V Ambient· ': ;"::.: . Industrial·: Residentim

Hfl )() HfI)j crso CrSi o Tar-water air fish : sol' : :': ~ol:::: :::-_.._......_._ ....
·m~iid- ..· h·dloul kll·d~;-- c -;;iiL--:- ';iim3 -11I~i mRltl! - mg;tLWlliaminani CAS ~~~

Diannon 33J41S 9.00B-041l nn 3.3 n 12 n 920n 70 n

1.4- Dihromohenzene 106376 I.OOI!-021 .. 61 n 37 II 14 n 10000 II 7800

Uihromochloromelhane 124481 I.OOE-02 I 8.40E-02 I .. Oil" 0.07S" 0.018 " )4" 7.6 c._-_.
6.9OE-071l···t.2 - Dbromo -:1 -chloropropane 96128 HIE-OS I 1.40E+DO It 0.048 " 0.21 II 0.002J .. 2 .. 0.46 c

1.2- Dillomoclhalle 106914 S.7IE-OS II 8.S0E.OI I 7.70E-011·· O.OIl07S .. 0.01181 .. OO17סס.0 " 0.0J4 .. 0.0I17S c

l>ihu!l!. phlhal ale 84741 I Olll!-Ol I 3100 II 370 n 14011 IlXmO n 7800 ,-_.
Dicamba 19 IIl109 lOOI!-021 1100 n liOn 41 n 31000 n 2300 n

1.2 - Dicilloro!>cnzene 9SS01 900E-021 S.7IE-OIIl .. )70n 210 n 120 n 91lXO n 7000 ,

!J - ()icl~orobenzene 541711 8 9lJE -01 " .. S40 n 310 n 120 n 911MO n 7lXIO '0----- --_.
1.4 - Dichlorobenzene 106461 2.29E-01 , 2.40E-021t ..

0.44 " 0.26 " 0.1l " 120" 27 c

3.3' - Dichlorohenzidine 91941 ODE-Oil O.IS c: 0.1114 " 0.007 " 6.4 c: \.4<

!d- Dicl~oro-2-bulene 76~~!Q 9.10Et()(lIl·· ~!!" 0.011067 ..

Dichlorodi8uoromelhane 7S718 2.0I11!-01' S.7IE-021l .. 390 II 210 n 270 n 200010 n 160lx) ,.

1.1-Dichloroelhane 7SHl lOOI!-OIIl I4JE-OI II .. 810 n SIO n 140 n IlXlIJOO n 7800 '0
1.2 - Dicl~oroelhane 'I:I )C} 101062 1.86E -01. 9.IOE-02 I 9. 101!-1l1I •• 11.12 " 0.069 " OOlS" 31 " 7c----
l.t - Dichloroelhylene 7SJ~ 9.lXIE-Ol I 6.DOE-011 J.7SE-OI, •• 0.044 " 0.036 .. O.OOSJ .. 4.8 .. I.Ic

1.2 - Dicl~oroelhylene (cis) 156592 I.OOI!-02 " .. 61 n 37n 14 n 1000 n 7800

P - Dk:h1oroelhylene (trans) IS660S 2.00E-02 I .. 120 n 71n 27n 20lX0 n 1600 ,-
t,2-Dk:h1oroethylene (mixture) S40590 9.00E-OJ It .. SS II U" 12 n 9200 n 700 n

2.4 - Dichlorophenol 110832 lOOE-Ol I 11011 lin 4.1 II 3100 n 230,

2.4-Dichlorophenolyacc:lic Acid (2.4-0) 94757 I.ODI!-Oll .. 61 II nil I4n ooסס1 n 780,.

4-(2.4-DichlolOphenoxy)butyric Acid 94826 8.001!-01 I 290 II 29 " II" 8200 n 630 n

1.2 - Dichloropropane 7887S 1.14E-Ol I l5.80E-02 to .. 0.16 " 0.092 c: 0.046 " 42 .. 9.4 c

2.3=1>k:1~ oropropanol 6!!2J9 l.IMII;-OJ I liOn 1111 Un lloo n 230 n

1.3 - Dk:h1oropropene S427S6 3DOE-041 S.1JE-OJ I J.80E-011t 1.301!-011t •• 0.077 " 0.048 .. 0.018 .. 16 .. 3.S <

Dictiorms 62117 S.lXle-04 I 2.9OE-OI I 011 .. 0.022 .. 0.011 .. 11.9 .. 22 c

Dicofol IIH22 4.40E-01 .. 0.15" 0.014 .. o.oon 0 6.S 0 !.S<

Dic)Clopentldiene 177:16 J.OOE-OIIl S.7JE-OS It .. 0.42 n 0.21 n 41 II 31010 II 2lflO n

Dieldrin 6OS7I ~OlIE-O~ I 1.60EtOII I.6IEtOl1 01lu42 .. 0.00109 " O.'MI02 " 0.111 .. 0.04 <

Diesel elllissillllS H.II:-Il.' , ~2 n Hn

Dieth)t phthalale
-

846b! 8.0IlE-011 290lD n 2900 " 1100 n 82.MIIO II 6lOl11 ,

Dieth)tc:ne glycol. monobul)t ether I12J4S S.7IE-Ol II 210 n 21 n

Die~ene glycol, monoelhy! ether 111900 2.0l11! telO II 71000 II 7loo II 27110 n 11....10 n 16fnlO ,.

Dielhttroramide 61184S J.J01!-02 It 40011 4011 IS n 110lQ " 860 ,

Di(2-eth)thel)f )adipalC: 10mi 6.00E -011 120E-OJ I S6 .. S2 " 2.6 " 2400 .. 5JO c

Die Ihylslibestrol S6S11 4.701!+OJ It O.0lXXJ14 " J.JOE-06 " 6.70E-07 " 0.00051 .. 0.0l1014 c

Difenzoquat (AY'enge) 432.22486 8.ooE-02 I 2900 II 290 .. 110" 82000 .. 6300 0

DiOubenromn JSJl5718S 2.DOE-02 I 7J01I n" 27 n ooסס2 n 1600 n

Diisopropti metlntphosphon81C (DIMPl 144S7S6 1I.00I!-02 , 2900 II 290 .. 110" 82000 " 6300 "
Dimethipin SS290641 200E-021 7JO II n .. 27 n ooסס2 " 1600 "
Dimelhoale 60SH 2001!-04 , 7.3 n 0.1) n 027 n 200 n 16,

3.3'- DimeUlOxybenzilJine II~ 1.40E-02 to 4.80 0.45 .. 021 .. 200 " 46 c



EPA Region III Risk-Based Concenlralions: R l. Smith (07 -Jan-941 12

tu>b 01 ROC: c-eatdl>OJfrnJ: ~If"f~ ~ ..nonclrC:!t><>1rntrfl«:fJSuurru: lulRIS b-IIEASI' pllMsrd.•- W/lJ bOOlIHlS y- W;V 600lllMST r- EPA -ECAO o-Olltrr EPA doN_.
v Ambient IndlBtnal Residential

Rll )0 !tali crso CPSi o~.~ air Fish sol sol· . ,
------- ------- ..~ mllJ1cR' ---- m&1&_Contaminant CAS ~&!!&6L.. mg!lcglJ --yodhur kll·d~_ £ _e lliL m&!!L.-

Dimethyl phthalate IlIIIl 1.00E-t01 h 110000 " 11000 n 14000 n 100lOOUO n 780r00 ,

Dimelhyllerephthalale 120616 IlXlE-OII 1100 n J1Un 140 n IlKXlJO " 7800 "

Dimelll}lamine 12440J s.ll1!-06 .. U21 " OOll n

2.4 - Dinelh)4 ani inc hydrochloride 21416964 UOE-OIII 0.11 D 0.011 D 0.00504 0 4.90 I.J <

2.4 - Dinelh)4 ani ioe 9~681 7.SOI!-01 II 0.09 0 O.flO&) 0 0.0042 0 3.80 o.u.
N - N - Diinelhylanil ine 121697 2.ooE-OJ I 1]" 7.3" 2.7 n 20110 " 160 "
3.3' - Dimeth)4benzidine 119m 9l0E+00 II 0.007] 0 O.OlXlSS 0 0.0lXD4o 0.110 0.069.

N.N - Dirnelhylrormaml.le 6812l J,(MlE-OI h 1I.S1E-OJ I J700 " 11 " 140 n lOOlXlO " 7800 "
1.1- DirneUl>!hydrazine 57147 2.60E-t00 II J.sOEtOO h 0.0260 000180 0.11012 0 1.1 0 O.H,

1.2 - Dinelh)thydrazine S407l8 J.70I!+OI .. J.70E+01 .. 0.00111 0 0.00017 0 O.OOlDIIS 0 0.lJ770 0.017 •

2.4-Dirnclh)lpheml 105619 2ool!-02 I 7JO n 7J" 27 n 20000 " 1600 ,

~,~ - Dirnelh)4phend 516261 600E-04 I ---- 22" 2.2 " u81 n 610 " 47.!'
3.4 - Dinelh)4 phena 956S8 JOOE-OJ, '17 n 3.7 " 1.4 n 1000 " 78 ,

1.2- Dinilrobcnzene ~28290 400E-lH II IS" l.5n 11.54 Ii 410 " JI,
1.3 - Dinilrohenune 996511 IOUE-04 , 3.7 " 0.37 " 0.14 n 100 " 7.! '
i:4=miiirohenune

. ---- ----_ ..
100254 400E-04 II IS n l.5" O.H n 410 " Jl "

4.6 - Dirlilro-o-eydohel}t phend IlI89S 2lXlE-0) I 7l" 7.1 n 2.7 n 2000 n 160,

2.4 - Dinilrophenol 51285 2.00E -OJ, 7l" 7.1 " 2.7 " 2000 " !~"
Dinilrololuene mixlure UOI! -01 I 0.0990 0.0092 0 0.0046 0 4.1 0 0.94.

2.4-Dinilrolduene 1211H 2.IMII!-OJ j 1]" 7.] n 2.7 n 211110 " 160 r

2.6 - Dinilrulduene 606202 I.OOE-OJ II J1" 3.7 n l.4" 1000 " 78 r

Dinoseb 118851 I.OOE-OJ I 17 " 3.7 " l.4n 1000 " 711 r

di-n-Ocl}l phthalale 1118-10 2.00E-02 II 1]0" 7J" 27 n 20000 " 1600 "

1.4-DDll:3ne 1lJ91 J 1.10E-02 I 6.1 0 0.S7 D 0.290 260 0 S8 c

Diphenamid 957517 J.IlIE-02 I 1100 " 110" 41 n 31000 " 2JOO "
Diphenylamine 122m 2.50E-02 I 910 n 91 n 14 " 26000 " 2000 "
P - Diphen>!hyJrazinc 122667 a.OOE-OI I 1.10E-OII 0.084 0 0.01181 0 0.00» 0 3.60 0.8 <

Diljual 8~001 2.10E-OJ , 110" II " ] " 2200 " 170, .
Direcl hlad< 18 19]7l11 8.6Ul!tOO h 001118 0 O.lM1071 0 0.IMM07o O.ll 0 0.074 •

Direcl tJlue () 2601461 1I.10E+00 II 0.008J 0 0.00071 0 0.oom90 0.)5 0 0.079 <

Direcl brown 95 I6lJ71 866 9.l0E+00 II 0.0072 0 0.000670 0.0lXD40 0.31 • 0.069 •

DislH"lon 298044 4ll1Jl!-05, I.S" 0.15 " OOH" 41 " 1.1 ,

!,~=~~~!!!IIIIC 50~29) _!~~:~! J70 n E_"___J!.!!___I~_"___ ~Q !.- ----~
._._-

Iliuron ))05041 2.lMlE-OJ I 1]" 7.1 " 2.7 n 2000 " 160 ,

Dodine 24J910) 4 (XIE -0] , 150 n IS" S.4 " 4100 " 110 "

EndosuHan 115297 600E-OJ h 220" 22" 11.1" 6100" 470 r

Endothall 14ml 2.00E-02 I 7JO " 1]" 27 " 2001D " 1600 "

Endrin n21W1 JOOE-04 I II" 1.1" 0.41 " ]10 " 23n

Epic:blorohvdrin 106898 200E-0l h 2.I16E-04 I UOE-OJ I 4l0E-0] I 6.S 0 I " o.n 0 290 0 65.

1.2-Epm)'bUl8ne 1068117 S.711!-0l I 210 " 21 "

Elhephon (' -chloroeth)t phosphonic acid) 16612810 SOOE-OJ I 180 " u" 6.8 n SIOO " 390,

Elhilln ~6]122 SOOI!-04 , 18 " 1.11 " 0.68 " " ]9,
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8 .. iJ 01 ROC: c"'CMrIIlOJl.t'ni:: dln:lJ n=n<JIr.-cinogenr elfDCnS<.u,..n: I=IRIS h =1It:A.SJ" • =IIMSf d .• = "'IV bom tHIS y- HiV bum IlLoUT t'=I,PA -EG40 O-aM( EI'A dON- - -- .- -
V Ambient Industrial Residential

Hn )" IWli crso CPSi O~wa~ air Fish soi soi

Conlaminanl CAS --;gikRld- ~V1<2Jd . klIod1m1l kR"dhnll C lJllIL lJRhn3 mRlkR maJtll m~&-
2- Ethoxyethanol acetale 1I11~9 HOE-DI h 11000 n 1100 n 410 n lIoooo n 2lln) I

2- Elholyelhanol 1I0f\ll~ 4011E-01h UIE-02 , 1~0lII n 210 n ~40 n 410m0 n lllUl,

~~~le 14U8ll~ UOE-02 h 1.4 " 0.1l " 0066 " 60" Ilc
EPTC (s- Elh~ dipropyllhiocarb~mate) 7~9944 BOE-02 , 910 II' 91n l4 II 26000 II 2000 n

Eth)i ether 60291 200E-01, .. 1200 n 710 II 210 n 200000 n 16000 ,

Ethyl melhacl)4ale 91611 9 OOE-01 h BOO n l]o n 120n 92000 n 7000 ,

Elh~ scetale 141786 9.00E-OI' llooo II 3300 II 1200 n 920000 n 70000 ,

Elh~oenlene IOOH4 I.OOB-OI' 2.86E-01 , .. 1100 n 1000 n 140 n 100000 n 7800 ,

Elhylene cyanohydrin 109784 lOOE-OI h 11000 n ll00n 410n ) 10000 n 2]000 "
Ethylene diaminc 101U) 2001:-02 h 730n 73 n 17n 20000 n 1600 ,

Elh)fene glycol 107211 2.00E.OO , 7Jooo n 7JOO n 2700 n 100000o n 160000 ,

~!!!11~~&lrc(l1. monobutyl elher I! 116~ S.lIE-Olh 210 n 21 n
Ethylene oxide Hll8 1.00B+OO " 3.S0E-01 h 0066 " 0018 " 0.00]1 c 2.8 " 11.6] •

Elhylene Ihiourea (EIlI) 96H7 8 0I1E-05 I 6.00B-01" 11.11 " 0.01 " O.OOSl " 4.8 " 1.1<

g!!!l1 p-nitrophcnyl phenylphusphorolhioale 2104645 100B-OS, OJ1 n o.Oll n 0.014.11 10 n 11:18 "---- ---- --- ----
Elhylnilrosourea 1~91)9 1.40E+02 ... 0.00048 " O.OOO)4S" 0.000023 " 0.02 " 0.0046 c

Elh)fphlhalyl elhyl g1ycolale 84120 ) ••11: •••) I 11111110 n 111100 n 4100 n loomoo n 2lOlJlO ,

Express 101211 8.00E-0) I 290 n '29 n 1111 82110 n I>JO ,.---_.
Fenamiphos 2222.4926 1~E-1H , 9.111 0.91 n 0.14 n 260 n 20 "
ftulIOlcturon -. 2164112 I JIIE-02 , 470 n Un 18 II DOll) n 11100 ,.

ftullrilJc 7781414 601lE-02 , 2200 n 220n 81 II 61000 n 4700 n

nuorilJone ~91~61H 8.0IIE-02 , 2900 II 290 II liOn 82010 n 6JOO ,

"'ur]lrirnidd ~642.~91l 211I1E-02, 7)0 n 1) II 2711 20010 n 1600 "

t!!!lOlan~ 66.n!96~ 601IE-02 , 2l00n 220 n 8111 6!000 II 4100 "
ftuvalinale 6941199H l.lIOE-1I2, 370 n 37n I4n 10000 II 180 n

FC.pCI man 1.000E-01' 3.~E-03 , 19 " 1.8 " 0.9 " 820 " ISO c

FlIl1Ie~fcn 7l1780!0 1.90£-01 , OH" 011]] 0 0.017 " IS" 3.4 <

Fllnofos . 9H!!9 2.01lE-IIJ, nn 7.311 2.711 2000 II 11>0,

Formaldehyde ~()lHl 2.0UE-01' 4.~~E-02 , 7:'00 n 0.14 c 27011 200n00 ~ 160111 ,

Flinn ic I\cid 6WlIi 2 ,.IF. .~l h 7J'm n 1}(1O n nllOlI 101...10 n 1601110 n

FO!ieI)t -al 39148148 ].()IIEtIlO, II00m II 11111111 4100 II 101....) II 1].1110 ,

Furan 1101119 IOIIE-OJ , 37n 3.7 n 1.4 II 11.10 n 78,

Furaz,. idone 674~ 3.80B+00 " OUI8 " 0.()(1J6 " 0.01.113 " 0.75 " o I!.!
Furfural 98011 ].OOE-OJ, I.OB-02 " 11011 52n Un 3100 II 2]0,

Furium mills S.ooB+OI" Ooollo 0.0001l 0 0.00(16) " 0.057 0 0.01l ~

Furmecvclol 605680~0 3.00E-02 , 2.1 " Olio 0.11 0 95" 21 c

G1ufosinale-ammonium 77182822 4.oo£-1H , IS II UII 0.54 II 410 n 31 n

G1ycidatdchyde 16S344 4.00I!-04 , 286B-04 " Un I II ~,54 II 410 II 31 n

Glyphosste 10118]6 I.OOB-OI, l700 II 310 II 14011 100000 n 7800 n

Haloxyfop-meth)t 69806402 5.00I!-O~ , UII '. 0.1111 0.068 II 51 II 3.9 n

Harmony 192m7) l.]OB-02 , 470 n 47 II "18 II UOOO n 10110 ,
~~ ;:

!!CU (alpha) ]19846 6.]0£+00 , 6.l01:+00 I 0011 it 0.001'" 0 00l1ll5 " 0.45 " 0.1 c
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n1' ..florU: rtf.&s&oIRBC:W/V tom IRIS ,- w,v tom "FAST .. -EP'" -EC40 o-Ollit" EP'" doN'~/RIS bc"E::A.ST • -"FASTdSo....... _. .. - . _.. ,. ....... ,. ..._- ,.-.-.-_..., ................ _.
v· Ambient Industrial Resifential

Rn)o Rmi CPSo CPSi o Tap waler air fish sol sol-----
m~R1d m~lI mRJi&-Cunlaruinllnl CAS m~&6!- klI°dhna kiodhna c uRlL ullhn3 mllJ1cl

HCIi (beta) 319&51 UOl!tOO, 1.80E.00 I o.on 0 Q.00l50 0.00180 1.6.0 0.35 e
IICII (gamma) "indane 58899 J 1MIt: -04 I J.]Ol!tOO " 0051 0 00048 0 0.0024 c 2.1 0 0.49 e
IICII-lechnical 608nl 1.801!too , 1.79Etoo I o.on 0 0.0015 0 0.00180 1.60 O.H e
Heplachlor 16448 500E-04 I 4.50E+00 , 4.S~E+00,·· . 0.002l 0 0.0014. 0.0007 • 0.640 0.14 c

lIepladllor epOlidc 1024S7) 1.30E-OS I 9.IOEtoo , 9.IOEtOOI·· O.OOU 0 0.000690 O.OlXDS 0 0.310 0.01 e
Ilexabromobenune 81821 200E-Ol, .. 11 n 1.]n 1.1 n 2000 n 160.,

IlellBclll orobenzene 118141 8.ooE-04 , 1.60BtOO , 1.61Etoo I o. 0.0066 • !!.oo19 • 0.001 0 U. 0.4 e

Ileucl.oroootadiene 8168] 200E-Oh 1.80E-02 , 1.70l!-02 , •• 0.14 0 0.0810 0.04 0 ]10 B2e

!~~8c1.orocydo(lenladiene 11414 10IlE-0), 2.00B-OS" .. O.U n o.on n 9.S n 1200n S~"----_.
IlellBclll orodibc:nzo-p-diolin millture 194081U 620BtOl, 4.SSEtO) I 0.000011 0 I.40E-06 0 S.IOB-010 0.00046 • 0.0001 e
Ileucllloroelhane 61nl I.lloE-OJ I UOl!-02 , 1.40E -02 , •• O.1S 0 0.450 0.2lo 100 • 46 e

!!~!!c1. orophl:ne 70)(}1 lOOE-04 , lin 1.1 n 041 n ~!~n 2)"
lIeuhydro -1.3.S -Irmilro -1.3,S - Iriazine 121824 300E-OJ I 1.I0B-01 , 0.61 0 0.0510 0.0290 26. He
n-lieune 11054) 600E-02 " S.71E-02 I .. ]SO n 210 n 81n 61000 " 47110,
HerazilOne 51235042 1.JOI!-02 I 1200 n 120" 45 n 34000 n 2600 ,
lIydrazine, hydrazine sLjfale )02012 3.ooBtOO , 1.1IEtOII 0.022 0 0.000l1. 0.0011 0 0.9S 0 021 e
lIydrogen chloride 164'Xl10 2.00I!-OJ I 11 n 1.) "
lIydrogen sLj fide 118JJ64 ).OOI!-Ol I 1.S1E-04 , liOn 0.94 " U" )100 " 2.10.

Ilydroquinone I21JI9 400E-02 " I~" 1!oO n ~4 n 41000 " )100 ,

Imal.3li1 l~~~HO IJIlE-02 I 470 " 41" 18 It BIMO It 1000 ,

!mazaquin lumn UUE-OII 9100 n 910 n 1~0 It 26...10 " 20110,

Iprodione 36734191 4.00E-02 , lSOO n I~n S4 n 41000 n 3100 ,

lsooolanol 18811 1.OOB-011 .. IBoo n 1100 n 410 " 110000 n 21000 ,

lsophorone 18S91 2.00B-01, 9.S0B-04 I 11 0 6.60 3.10 lOOO 0 670 <

lsopropalin 31121lSl0 I.SOE-02 , SSO n S5 n 20 n ISOOO n 1200 r

lsoprop)1 melhyl phosphonic acid 18J2.Q8 I OOP.-OI , 3100 " 310" 140 n 1()(XlJ() n 1800 •
Isoll8hen 8H~~01 S.OOE-Oll 1800 n 180 n 68 n :'11000 n 3900 ,

Kepone I4J'OO UOEtOI. o.oon 0 0.000l5. 0.lJOIJ18 0 0.160 O.OlS,

LaclOfen 11~n16J4 ftN'E -OJ, nn 1.1 n 2.1" 2000 n 160,

1.e~le'nclhyl) 78111~ I.lJOE-Oll IIINln n 0.lu01 n ll.tUII. n 0.1 " II 11018 ,

Unuron )JO~~2 2.00E-Ol' 13 It Hn 2.1n 20110 " 160 r

fjlhium 14l99J2 2ooE-02 ° 730 n 11 " 21 n 20000 n 1600 ,

Londa! 81056996 200E-01, 710ll It 730 n 270" 2()(XIIQ n 16000 "
Malalhion 12115S 2.001!-02 I no n nIt 21 n 10000 n 1600 ,

Maleic anhydride 108)16 I.OOE-OI' 1100 n 370 " 140 It I()(XIIQ n 1800 ,

M~eic hydrazide 12)))1 S.OOI!-OI' 18000 n 1100 n 680 n SIOOOO It )9000 ,

Malononitrie 109m 2.ooE-OSh o.n" O.on" 0.027 n 20 " 1.6,

Mancozeb 80lall1 3.ooE-02 " 1100 n liOn 41 n 11000 n 2300 n

Mlneb 124m82 S.OOE-O) I ISO n 18 " 6.1 It '100 " 390 "
M Inganeso and compounds 1439965 '.OOE-Ol, 1.43o-OS , 180 " . .. .).1.052 n 6.8 " Sioo " 390 "
Mephosfdln 950101 90IlE-OS" J.l n O.ll n 0.11 n 91" "
M~riljua ide H]{)7164 1 onE-1l2 I IHIO " tlO" 41" ) .. HUO,
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......I..., ...~ '-'"'01 "-.,____ .-.'~,J•.....- ...... ,_ WIUU, "Uo.l - ...,--~......-.-... - ....... ---.- --_._. --,.. -..-... _..... ..,. ..
~

_.... ............-- .. - ._-.. -""'K ................ _.
:.:."-:" c,:, ..'." :".:'" .::....., .".. ::::::. r ;: .:.

~ Ta; ~.~r' :~~~!: :\':~~~'::N: ~~~f:i;j'{ IRe.lden~~Rfl)o RIDI CPSo CPSl "~I:\:)ConlJlminanl CAS -~-;Jk'vd- m~vd- Iur'dlmlr kg·dhna C ·ulllL· : ullJbJ3 nillJtll' mlU'k1 mRJtLMercury (ilorganic) 7439976 3.00E-04 h 8.S7E-OS II lin 0.31 n 0.41 n ]10 n 2JnMercury (melh)1) 22967926 lOOE-04 1 lin I.In 0.41 n JlOn 2ln~erphos ISO~S 1 00I! -05 I I.In 0.11 n 0.041 n )1 n Z.1,Merphos olidc 78488 300E-05 r I.In 0.11 " 0.041 " . 31 n 2.J,Melal~ 578]1191 6001!-02 I ZZOOn 220" 81 n 61000 n 4700,~~lhacl)4onilric 126987 1.001! -04 1 2.00E-04 II ].7 " o.n n 0.14 " 100 n 7.8Melhamidophos IOZ6S926 lOOI!-05 r
1.8" 0.18 " 0.068 n 51 n 3.t nMelhanol

67~61 5.00E-011 18010 n 1800 n 680 n Sloooo n 390'0 nMelhidadlion
9~0.178 1001!-OJI 17 n 1.7 n 1.4 n 1000 n 78Melhom)1 1672775 2.S0E-021

910 " 91 n 14 " 26000 n 2000 ,McIhaxychlor
n4J~ SOOI!-OJ 1

ISO" Un 6.8 n SIOO n 190 ,2-Melhol)'clhanol ace laic 110496 2.00I!-OJ h 71 n 7.1 n 2.7 n 2000 n 160 !2-Melhoryelhanol 109864 1.001!-01 II S.7IE-011 37n 21 n I.4n IIJIIO n 711 ,2-Melhory-S-nilroaniinc 99S92 UOB-OZ II 1.5 " 0.14 " 0.069 " 62 " 14.Mclh}! acetale 79209 1.1_1t! tOO" noUJ n 1700 n 1400 n 100(llOO n 78Uoo nMelh)lacrylate 961D lOOE-OZ II
1100 " liOn 41 n ]1000 " 2JOOn2-Melhylaniinc hydrochloride 61621S 1.80E-01 II 0.17 " O.OlS " 0018 " 16 " 1.S <2-Melhylaniine 9SH4 HOE-OI II 0.211 " 0.OZ6 " O.OU" 12 " 2.7 <Meth)l chlorocarbonalc 79221 I.OOE+OO ..

]7000 " 3'JOO " 1400 " 100000o n 78000 ,4-(2-Mclh)l-4-chlorophcnory) butyric acid 94815 I.OOE-OZ 1 370 n 37 n 14n 10000 n 780,2 - M eIh}t - 4 - chlorophenoxyacetic acid 94746 SOOE-041 III n I.I/n 0.611 n SIO n 39,2-(2-Melh~-14-chlorophenoxy)propionic acid 9162 I.OOE-03 r 37n 3.7 n 1.4 n 1000 " 78,Mclh)l C)'I:loheullc 108m a.S7E-01 II 11000 n 1100 nM~!Mcnc bromide 749SJ I.I_II! - 02 " ..
61 " 37" I4n IIIUlO n 780 ,MClh)fenc chloride 75092 6.00E-OZ I II.S7E-01 II 7.SOB-OJ I U4B-OJ I'· 4.1" J.8 " 0.42 " ]110 " SSe4.4"-Melhylenc bis(2-chloroaniinc) 101144 7.00E-04 h l.lOE-OIIi !.JOE -0111 O.~l " 0.048 " 0.OZ4 " 22" 4.9 <4.4' - ~~~!!l!enelJisllCnzeneaminc 101m l.~E-OI II 027 " O.OZ~ " 001l " lie 2.11 <4.4'-Mclhylenc bis(N.N' -dimcdlyl)anl inc 101611 4.60E-OZ I U" 0.14 " 0069 " 6l ; 14<4.4"-MclhylencJiphenyl isocyanatc 1016811 UIE-0611 ..

01l3~ n 0021 nM~~.1L~lhy! ketonc 711911 6.Clll:-1I11 2.861:-011 ZZOOOn tooo n 8111 n 611lUI n 471110,MClh)l hydrazinc
6OJ~ J.lOEtOO II 0.061 " 0.0057 " 0.0029 " 2.6 .. 0.~8 <Melh)l isohul}t kclonc 108101 5e-JE-02 II 2.29E-OZ " 11100 n 114 " 611 n SUllO" 1900 n~elh)l melhacnlalc 80626 1I.00E-OZ II 2900 n 290 " 110 n 82000 " IIJOO n2-Mcthyl-S -nilroaniJinc 995Sl1 UOB-02 II

2 " 0.19 .. 0.096 .. 87 .. 19 <Mclh~ paradlion 298100 2.S0E-04 I
9.1 " 0.91 " 0.14 " 260 " 20,2-Mclh}tphenoJ (a-cresol) 95487 5.00E-OZ I IBOO n tSO" 68 " 51000 " 1900 n3-Methylphenol (m-cresa) 101194 5.00E-02 I

1800 " 1110 II 68 " 51000" J900 n4-Melhylphenol (p-ercsol) 106~5 5.00E-OJ II
.1110 " 1811. U" 5100 " 390 ,Meth)l .tyrenc (mirture) Z500U4 600E-OJ /I 1.I4E-Ol /I .. 60'" U" 8.1" 11100 n 470.,Melh)l .tyrenc (alpha) 981119 7.00E-OZ II •• 00 " . 260" .~Sc," 120m" SSOO ,Melh)lterlbutyl eltler (MTBE) 16)«)44 5 DOE -OJ. II.S7E-Otl .. 180 ,; )100 " U,,, SIOO " 390 ,Mctaladar (Dual) 51218452 !.5ol!-OII . :!SILO n SSO n ~.~' ISOOOO n 12000,
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Sou~ I-IRIS h-Il£A5T .~IIE4STd . .l K WiV tom IIllS J'" ~1J tom lltAST .. -EPA -EOlO 0-0111<'1 EPA don 8 ..1, of RBC: c-e.llrl~..nr c(f«ts n~"..,rr... ;noJf..nr C'f(<<U

16

v Ambient Industrial Residential
Rn)o ItnJi crso crSi o I~1! waler air . Fish sol sor ::.

Cunlaminanl CAS -m-g1g1d mRncild kl edhllR kRedhnll C '"It!l J.Illlm3 -roRlh mRJl;- ~WtL
Melrbuzin 211101649 2.~OE-02 I 910 " 91 " 34 " 26000 " 2000 ,

Min:I 2J8~~~ 2 ooE-04 , 1.801!tOO /I 0.031 0 O.(.IJ~ 0 oml80 1.6'0 O.JS c

Mc~inale 2212611 2lXIE-OJ I '1) " 7.J" 2.7 " 2.110 " 160,

Mdybdenum 1439981 SOOE-Oll 1110 n 18 n 6.8 " StOO " J9Q ,

MOl1ocf1loramine 10599903 lOOE-OII 3100 ;, 310 " J.4i1~ 100000 " 71100 ,

Naled 300765 2 OOE-OJ , 73 n 7.] n 2.1 " 2000 " 160,

Napropamide 15299997 100E-011 3100 n 370 " 14? n 100000 n 7800,

Nickd refllcry dust 1I.40E-011 0.007S 0

Nick~ {sduhlc salts) 1HllllU 2 oUt! -021 7]0 " 13" 27 n 21lOOO n 16110 ,

Nickd subsuJrde 120lSnl 1.70EtOO I o.oon 0
Nilrapyrin 1929824 I.SuE-OJ .. 55 n . 5.5" 2 n 1500 n 120,

t:!jlrate 14191~~~ 1.60EtOO I S8ulXl " 5800 n 2200 " 100000o " IJUOOO,

Nilric Oxide 10102419 I.OOE-OII ]700 n 370 " 140n JOOOOO " 7800 r

Nilrilc 14791650 100E-011 3100 n 310 " i40 " IlXIfllO n 78110 ,

2-Nilroaniline 118H4 6111E-M .. ~.7IE-0~ /I 2.2 " 0.2'1 " IIMJ" 6t n 4.7 "
J - Nitro3niinc

-_._---- .-----_..
99lm llll[-1I10 110 " II" 4.1" Jloo n no"

4 - Nilfll3l1line 1001116 1111[-1110 110" lin Un llllO n 210,

Niuohenzene \l89~ ~1.IE-1I4 I ~.7IE-04 /I ..
3.4 " 2.1 " 0.b8 n ~IO " ]9 ~

Nilrofurantoin 67200 7.00E-02/1 2600 n 260" 9S" 12000" S500 r

Nilrorurazone S98'Xl 1.50E+00 /I 9.401! t lXl h O.04S 0 0.1XOS10 0.0lJ21 0 1.90 0.0 c

Nilrogen dioxide 10lmHO I.Ul!! t lJIJ I 37000 " 3700 " 1400 " 1001lUIO " 78UOO r

Nilroguanidine SS6887 1.001!-OJ I 3700 n 370 n 140 n 100000 " 1800 n

4 - Nilrophend IOOOZ1 6201!-02o 2JOO " 2JO n 114 " 63000 " 4800 ,

2- Nitropropane 79469 S.711!-OJ I 9.40E+oo/l 2JO" 0.1XOS10

N-Nilrosodi-n-bul)iamine 924163 S.40I!+OO , S.6OE+00 , 0.0120 0.0011 0 0.OOOS8 0 0.S30 0.12,

N - Nilrosodit:lhandamine 1116-~41 2.801!+00 I 0.024 0 0.0022 0 0.0011 0 1 0 0.23 c

N- Nilrosodiclhl'!amine 5S1!.~ UOE+02 I 1.~IEt021 OlXJ045 0 0.000041 0 0.000021 0 0.0190 0.0041 c

N- Nilrosodinelhylaroine 627~ 5.10E+OJ , UOE+OI, O.ooll 0 o.ooon 0 0.000062 0 0.OS60 o.on c

N - Nilrosodiphen)i amine 86JOI 4.90E-OJ I 140 Do 0.640 S800 HOc

N - Nilroso l.Ii-n -I'rop)iamine 621647 1.00E+00 I 00096 0 0.Olllll9 0 O.llOO4S 0 0.410 0O!L!
N-Nitroso-N-roeltt)ielh)iamine IOS9S9~ 220E+01, o.oon 0 0.0lJ028 0 0.00014 0 o.n 0 0.029 c

N - Nilrosopynolidine 910552 2.101!+00 , 2.l3E+00 I o.on 0 0.0029 0 O.ooIS 0 1.40 OJ c

m - Nilrotduene 990111 1.1lO!! - 02 /I ..
~I n 31 " .14 n IlXlOO " 780 ~

0- NltrolduCl1c 1111122 1.001!-02 /I e. 61 n J1" 14 " 10000 " 780 n

p - Nitrolduene 99990 1.00P'-02 /I .. 61 n J1n 14 n 10000 n 780,

Nor8urazon 27l141n 4OOE-02 I 1500 n ISO n S4 n 4IOOOn 3100 r

NuStaf &Ssm199 1.ool!-04 I 26 n 2.6 n 0.95 n 120 n SS,

OClabromodiphcnyl eltter nSJ6S20 lool!-OJ I 110 " 11n Un 3100 n 2J0,

Oclllh)'dro-13S7-lctranltro-13S7-tetrazocine 269J410 S.OOI!-02 I 1800 n 180 n 68 n SII100 n 3900 n

Oct8rDeth)f pyrophosphoramide 152169 2.001!-03/1 13n 7.] n 2.7 n 2000 n J60 n

Oryzalin 19044811) Sool!-021 1800 n 180 n 68 " SJOOO n 3900 n

Oudiaz. t9666]09 ~llIIl!-OJ I 1lI0" JII " 6.11 " " 390 ,---_ ..
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Ox
all
Pa
Pa
Pa
Pe
Pe
Pe
Pc
Pe
Pc:
Pe
Pe
Ph
Ph
m
0-

lJ.. ,. (It Rill:: c ........·IIJ('1I~!!~·~ff"'·!!_!!... ~'!:.\·;".'JIcn .. cffn'u- ...._;..=.:.:.= --- _.. - .. - - -v Ambient Induslrial ResKlenlialUll )" Hf1)i crso CI'Si 0 T~I~~~~!- .__8!_r_ .._t~ _sot__~~__-n;g1WJ--' .-~KAcL .-!.& °dhng
----_.!!!!!!!!!n I CAS ki/-dhnK_ ~ .-1!VL J.lihn3 rnR!!B..- L-!!!&1B..- -!!.!g~g_n)4 2JIJS220 2.~oe-02 ,

910 n 91 n 34 n 26llD n 21100 "luc,rfc:n 428740lJ J OOE- OJ I liOn lin 4.1 n JIOO n 2JO ,lhulruul 76718620 I JOE- OZ, 410n 41n I8n nooo n 1000,
- .._-- ._---_.quat 19104H OOE-OJ I

160 n 16 n 6.1 n 4600 n J~ ,lhion
~6J81 6.ooE-OJ ~ 220 n 22n 11.1 n 6100 n 410,lale 1114112 5 ooll -02 h

1800 n 1110 n 68n ~IOOO n 3900 ,-------- ---limelhalin 404874lJ 400ll -02 I
ISOO n ISO n S4 n 41000n ]100 ,~hromo-6-chloro cycloheune 87841 2l01l-02 h 2.90 U.27 0 014 0 1200 28 c!hromoJiphenyl ether JlH1819 lml!··III, 7l n 7.l n 2.1 n 2000 n 160,.

. ._--- ---_._- .. ._----Ichlorobenzene 608915 ll00Il-04 I .. 4.9 n 2.9 n 1.1 n 820 n 6]"Ichloronitrobenzcnc 8268.3 J ooE-OJ I 2.60E-01 h .. 0.041 0 0.1124 0 0.11120 110 1.~ cIchlorophenol 87865 lIKlIl-Ol' 1.201l-011 0.560 0.0520 OO~~_o___ ~!.c___ ~.! .~
---- -_._--_ ...

-lelhrin S264SSJl Sooll-02 I 1800 n t80 n 68 n sllm n J!lfJ() "medipham n68-161l 2511E-11I I 91lJ0 n 910 n HOn 2601110 n 200m,II(~
108952 6 ooP. -011

220m n 2Z00 n 810 n 61l1l11O n 47(lID ,.Phenylenediamine
_._,----. ..--108452 6ooE-OJ I 220 n 22n 8.1 n 6100 n 410"lenylenediamine 95545 60IlE-OJh 220 n Z2 n 8.1 n 6100 n 410,!~c:nediamine 106~1J J.901l-01 h 6900 n 690 n 260 n 1110000 n 15000 ,----)fmercuric acelale 62l8-1 8.001l-05 I 2.9 n 11.29 n 0.11 n 82 n 6.3 nIc:n}fphend 90·1J1 1.941!-OJ h 3S 0 l.Z 0 1.60 1500 0 330 clie 298ll.!l ll)(lI!-O~ " -- .. -- 7.J n 0.7l n U21 n 200 n 16 "lei ll2116 2.001l-02 I 1l0n 7ln 21 n 211000 n 1600 "hine 7801512 looP.-04 I 8.S7E-06 h lin OOJI n 0.41 n 310 n 2l"horus ( wh ile) lnll!Q 200E-05 I .' o.n n o.on n U.021 n 2!!. n 1.6,
-_._-_.

!hal ic acid 100210 1.00EtOOIl l1000 /I 3700 n 1400 n 100000 n 78l1lO "ic anhydriJe 85H9 2 ooE tOO, l.OE-OI h 7JOIO n UOOn 21110 n IlJIlIIXX) n 160000 ,III I 191111111 lmE -112 I 26110 n 260 n 95 n 12'ID n HIJO,
-_._---. 'hos-IIIC:lh tf 292.11\1.11 IIIIE -02 I J70 n l1n 14/1 11lI1" n 180,lllTlinaled l>iphen~s 7.l1'E - 1)6 " 8.90EtOO " 0110111 0 0.•)(101 c OIOIlS 0 on 0 lion,.~~~~~~~e~~ll'(]h) 1II'oIfi I 7.70EtOO I II .11S1 0 lI.cU1ll1 0 0...... 1 0 OHo O.IIIJc
-_._.-._.-. --_._- --._---_.Ilr 11116 12674112 1.uIE-O~ I

2.6 n 0.26 n OI19S n 72n 5.5,'orinalCJ lcrphtll)h (Pcrs)
4.S{lJ; till' • II illS 0 011114 0 lI.lll101 0 0640 lI." ,.~~ar ~!~~Iic hy~roC3rhlJns --_.- --_...-

---"Iphlhene 8]]29 6.001:-02 I 22(10 n 220n 81 n 61000 n 41OU,acene 120121 looll-Oll 11000 n 1100 n 410 n llOlllO n 2JOOO 01!\pytc:nc SllJ28 7.JOl!tOO I 6.101! tOO" 0.0092 0 0.001 0 o.ooon 0 0.390 0.088 c'lhlOuoranthene Z05m 7.JOB-OI. 6.IIIB-OI. 0.092 CI 0.010 0.00(] 0 3.90 0.1111 ,'Ik III uoranlhene 207Q19 7.301!-m. 6.I01!-02 • 0.92 0 0.1 0 0.04] 0 390 8.8 c~~lhrllCene S6m 7.JOB-OI. 6.IOE-01. 0.092 0 0.010 o.oo4J .. J.90 0.811 cene
21110'9 7.JOE-OJ • 6.101!-OJ. .9.2 .. I CI 0.4J.o 190 0 88,

-''{"'';'zlahlanlhracene H70J 7.JOl!tOO • 6101ltOO. 0.(0)2 0 110010 IIlm~l;" 0.J9 .. 01188 c",'lIl1hcne ]Ilo\ «II 411111: -liZ I ; I~n ISO n S!~___4!lm.n llOO n---_.

Co

~~!!!!.:<... !~HH~ ~l!l:IUL !::Hb1sl.L.!.:::. "~'IJ ~~ ~~~i.l· 11;1) 6"", IIIA.H· C' U'A -HAl) a-Obc, ErA d""~

e.::
Phe
2
Ph.
Pho
Pho
Ph~sp
p
Ph I
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I'(~)

~~l'
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ffoESfh0"........... - ..... _ •• - •• .. - .._._. -..... - ..,- -~........_,- .. ,., ........... ,:.:.- ...... ,..-_... -_.- .... -_._........... .....-.. ........... ~ - .. •• ......0 .. ·..- .....-- •• - .......__... ...-- ....... _.
;':'.' . .. V Ambient· ,. Industrial Residential

IUDo Rmi CPSo crSi o Tap waler air Fi5h soi '01
CUlllaminant CAS ···m-~IJ~-- m IV'k RId kl-dlnllr kl-dhnll ~ .~- " lint3 rn2l1c1 . m2Ji;- mRiii-

Auorene S6n1 4.00E-02 , 15QO " 150 " 54' " 41000 " 3100 I'

Indenol 1.2.:1 ~cdlpyrene 19H9S 1.JOE-01e 6.101:-01. I! 092 c U.ot ;, UIMl41 ~ 3.9 c II 88 c

Naphlhalene 912ffi 4IMIE-U2 ... 1500 " ISO" 54 n 41000 n JIOO n

Pyrene 129000 3.ooe-02 / ~tOO n itO" 41 ;, )1000" 2100 n

Prochloraz 6114109~ 9OOE-01 I 1.50E-01/ U.45 " 0.042 " 0.021~ 19 " 4.3 L'

Pro6uralin 26199360 6.lX1E-01 h 220 n 21" 8.1 n 6100 n nOn

PromelDn
._--

1610180 I.SOE-02 / 550 " 55" 20 " 15000 n 1200 "
Promelryn n81196 4.ooE-01 I ISO n ISn

I,
4100 n ]10 IS.4 "

I'ronarnide 2J9"'l.~8~ 1511E-021 2100 n 210 " 1Il0 " 71000 " 5900 ,

Propachlor 1915161 UI1E-02 / , 470 n 47 " IS '" nOlO" tOOO ,

Propani 109988 5OOE-01, 180 " ISn 6.S n ~IOO " )90 n

Propargilc 2lm~ __2 00~-02 / no" n" 27 " ZOOOO n !~~~.
Proparg)4 alcohol 101191 2.OOE-01/ n" 7.3 n 2.1 " 2000 " 160 n

Propazine IlHOl 2lXIE-02 I 130 " 73 " 21 " 20000 n 1600 "
Eropham 112429 2lXIE -02 , 1]0 " 11 " 21 " 20000 n 1600 " .
Propiconamle 60201901 1.J0E-02 , ; 410 " 47 " . IS " nOlO " 1000 "

i.·· •

Propylene glycol 5H"6 2ooEtOlh ; 7Jl10lO n 73000 n 211~ n IllOOOOO n IOOWflO "
Propyle~ s!ycol. monoelh)4 clher 52125~J8 7OOE-01 It :l6OlD n 2600 " 9Sti " 721XlOO n SSIlID I-----
Propylene glycol. monometh)4 ether 101982 7.ooe-01 It 5.7IE-01/ 26000 n 2tOO " 950 n 721XlOO n 5S000 ,

Propylene oxide 75569 S.51E-01/ 2.40E-01 / 1.29E-02 , 0.28 c U.49 " 0.01l c 12 c 2.7 c

Pursuit 81l.1~11~ 2.501!-UII 9100 n 9tO" )~O n 20lMOO n 2IMIU) ,

Pydrin 516.l1158I 2~E-02 / 910 n 91 " .14 n 26Oll1 " 21..1,

PyriJinc IIOUI l.lXIE-OJI l1n Un \.~ n 1000 " 78,

~inalphos I JS9lOJ8 S.lXIE -lH I 18 n Un 0.6S n SIO n 39 "
Quinoline 9122.5 120B+01" 0.0056 " 0.OOUS2 " 0.OOOZ6 " 0.24 " 0.053 c

Resmelhrin IlH61868 JIMIE-lJl I ll00n tlO n 41 n 3\lJOO n 2300 ,.

Ronnel 299fl.H 51l1IE-02h \800 n 180 " 68 " 51000 " )9110 I

HlIlcnlllle
------ ..

Rl19-1 4111E-1H / 150 " 15 " 5.~ n 4100 " lID r

Savcy 1ft.~RlII.<O 2JlJE -Il! I 910 n 91 n .14 n 26000 n :!OOO I

SdcllI' ~I< '\L"iJ l1RUIR 5 mE -tll I IRO" 18 " 6.8 n SIOOn .190 I- ..---_. - ._0- .. -- ---~--

Sdl'lliulIl 11R!~9! 5.'1'1: -01/ ISO" ·IS" 6.11 " 5100 n J90 ,

Sclcnllurc a 6l0llH 5111E-01h ISO" III " 6~ n 5100 n ]90 I

~E~~!!J'!!!!!-__ HO~1802 91l1IE-02, 3100 " 310 n 120 n 92000 n 7000 I...-,.

Si~r :tOll (''''r"unJ, 1441lZ24 S,ooE-01 I t80 n IS" 6.S n 5100 " 390 "
SitnJ1lJ1C' I2B49 5OOE-OJ / 1.20E-01 It U56 " 0.052 " 002~ " 240 5.1 c

~><IlJm .,tJC 2662821S 4ooE-01/ ISO n 15 " S.4 n 4100 " 310 n

SotJiim·d~dJ~""lh~-~~rt.~~lk .. _.- 14S185 3.00B-02 , 1.70B-OI " 025 " 0.02) 0 0.012 " n" 2.4 c

S.><Iium t1ul'r..:tc~tll~ 62 14ft 2OOB-O~ , 073 " 0.073 " 0.027 n 20 " Un
Sodium mellvln...IItc !JlUl68 __t~1\ n" 3.1 " 1.4 " lllOO .. 78.

SIr•.,lium••b"l~ ""CIlI • IIlF .01' 1!t1'O .. 2200" SI~ " 610l1l0 .. 411.0,

Slndmir c·: " " .... - nt, . .. .. I.t .. lI\i n :UO" 2J.

~!t~~~ I···C· _~ ~~~:!~! _'__I~ - , ..on. It.~ .. no .. 21 . 11,'lel I._-_ .. .. - -_.... --- -_.~---
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