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PREFACE 

This document represents the Risk Assessment for the first 
operable unit of the Chemical Leaman Tank Lines, Inc. Superfund 
site located in Logan Township, New Jersey. This document 
supersedes the one entitled "Final Draft Risk Assessment Report" 
prepared by Environmental Resources Management, Inc. and dated 
February 24, 1989. 
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EXECUTIVE SUMMARY 

This Final Draft Risk Assessment Report has been prepared in con­

junction with the Remedial Investigation/Feasibility Study (RI/FS) 

for the Chemical Leaman Tank Lines, Inc. (CLTL) active terminal 

site in Bridgeport, New Jersey. The purpose of this RA is to 

evaluate the magnitude of the risk to public health posed by the 

No-Action Alternative conditions at the CLTL terminal. 

Background 

The CLTL Bridgeport terminal is located in Logan Township, 

Gloucester County, New Jersey, approximately two miles south of the 

Delaware River and one mile east of Bridgeport. The site consists 

I ̂  of an active terminal used for the dispatching, storage, mainten-

' ance, and cleaning of tractors and trailers; fallow farmland 

r adjacent to the terminal; and wetlands bordering the terminal to 

I the southeast. The CLTL terminal has been in operation at the site 

since the early 1960s. 

Prior to 1975, rinse water generated in the cleaning of tank 

trailers was impounded in a series of unlined settling lagoons and 

aeration lagoons. These lagoons were taken out of operation in 

August 1975 when CLTL was required by the New Jersey Department of 

Environmental Protection (NJDEP) to install a new rinse water 

containment system at the terminal. In early 1977, liquid 

remaining in the settling and aeration lagoons was drained into the 

adjacent wetlands and accumulated sludge in the bottoms of the 

settling lagoons was vacuumed prior to backfilling with clean fill 

and construction debris. Accumulated sludge in the aeration 

lagoons and the final settling lagoon was not removed, and the 

\ o o q 
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I ' m . . . . . 
I ^^ lagoons were filled with perimeter diking materials and 

construction debris. In 1982, CLTL excavated visible sludge and 

I contaminated soil from the former settling lagoons. Soil was 

removed to an approximate depth of 12 feet below the surface, and 

the excavation was backfilled with clean sand. 

In 1985 the U.S. Environmental Protection Agency (EPA) included the 

CLTL site on the National Priorities List as a Superfund site and 

, contracted NUS to prepare a Work Plan for an RI/FS of the site. 

I CLTL agreed to conduct the RI/FS and contracted Environmental 

Resources Management, Inc. (ERM) to perform the work. An 

I Administrative Order of Consent (ACO) was signed in July 1985, and 

ERM began to work at the CLTL site in February 1986. EPA withdrew 

I the RI/FS study from CLTL on June 15, 1989 and unilaterally 

developed the final RI/FS and Risk Assessment documents. This Risk 

j Assessment has been assembled by EPA using data submitted by CLTL 

and ERM. These data are attached as Appendices A through E. 

Remedial Investigation 

The Remedial Investigation (RI) was performed to assess the nature 

and extent of site-related contamination on the local ground water, 

soil, surface sediment, and surface water at the CLTL site. 

The Final Draft Remedial Investigation Report for the Active 

Terminal Area of the CLTL site presents the results of the 

hydrogeologic investigation, ground water sampling, and soil 

sampling at the CLTL site. A separate RI/FS and Record of 

Decision, under a new Administrative Consent Order, will be 

required for an investigation of the wetlands surrounding the CLTL 

terminal. 

Results of the ground water sampling indicate that the highest 

concentrations of site-related Priority Pollutant contaminants 

occur in the shallow and intermediate subzones. Solvents, 
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including trichloroethene, trans-l,2-dichloroethene, and other 

volatile organic compounds (VOCs) and metals are the contaminants 

present at highest concentrations in these subzones. Low 

concentrations of site-related Priority Pollutant contaminants 

occur in the deep subzone downgradient from the site. Elevated 

concentrations of semivolatiles (mainly base neutrals) and metals 

(most commonly chromium, arsenic, zinc, and lead) generally occur 

in wells with high concentrations of total VOCs. The former 

settling and aeration lagoons are the primary sources of ground 

water contamination beneath the site. 

Results of the soil sampling indicate that soil with concentrations 

of Priority Pollutant inorganic and organic constituents above 

background levels occur in the vicinity of the former settling and 

aeration lagoons, in the overflow area east of the former final 

settling lagoon, and in the truck parking lot/driveway area. 

Additional sampling of surface soils is required to fully determine 

the extent of contamination in the truck parking lot/driveway area. 

Risk Assessment 

As part of the RI/FS process, the Risk Assessment (RA) is 

considered together with the RI to determine the remedial 

objectives at NPL sites. In this report, the RA will evaluate the 

magnitude of the public health impact assuming that no remediation 

has occurred or will occur at the site. The RA process, as derived 

from EPA guidance documents, involves; 1) definition of 

site-specific indicators, 2) definition of potential exposure 

points and intakes, 3) calculation of potential noncarcinogenic 

hazard indices and carcinogenic risks, and 4) comparison of actual 

site concentrations of compounds with applicable, or relevant and 

appropriate requirements (ARARs). 

Nine indicators were identified for this RA. They were arsenic; 

1,2-dichloroethane; trichloroethene; vinyl chloride; benzene. 
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I 

I ^^ trans-l,2-dichloroethene; lead; zinc; and 1,2-dichlorobenzene. 

I The residents living along Cedar Swamp Road and Oak Grove Road, and 

workers involved in the CLTL trailer rinsing operation at the 

I active terminal are the two potentially exposed populations 

identified at this site. The media examined in this RA were 

( shallow/intermediate/deep subzone ground water and vapors from the 

1 truck rinsing operation at the CLTL Production well. Additional 

surface soil sampling is necessary to fully determine the extent 

I of contamination in the truck parking lot/driveway area. A 

preliminary assessment of the health risk due inhalation of 

• fugitive dusts from the truck parking lot/driveway area is 

presented in Appendix D. 
s 

1 
Exposures are likely to be different for adults and children living 

in the residential areas because of different behavioral patterns. 

I For this reason, exposures were calculated separately for three age 

groups: adults, children ages 2 to 6, and children ages 6 to 12. 

Lifetime-weighted exposures were then calculated by combining 

exposures for all age groups in order to estimate the risk posed 

to an individual who might live near the site for a lifetime. 

Five exposure pathways were evaluated in this RA for residents 

living near the CLTL site, including: 

o Inhalation of volatilized compounds from ground water (i.e., 
the CLTL production well) during trailer rinsing operations; 

o Inhalation of and dermal contact during bathing activities 
with compounds detected in the shallow/intermediate subzone 
ground water; 

o Ingestion of compounds detected in shallow/intermediate 
subzone ground water; 

o Inhalation of and dermal contact during bathing activities 
with compounds detected in the deep subzone ground water; 

o Ingestion of compounds detected in the deep subzone ground 
water; and 
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TABLE 1 

CONDITIONS 

Resident 

Worker 

SUMMARY OF THE RISKS ASSOCIATED WITH 
THE CLTL BRIDGEPORT, NJ TERMINAL 

DESCRIPTION 

Ainbient air from the ground water from 
the CLTL production well used for 
trailer rinsing. 

Groundwater from the shallow/ 
intermediate subzones used for bathing 
and drinking purposes 

Groundwater from the deep subzone used 
for bathing and drinking purposes 

Aitbient air from the groundwater from 
the CLTL production well used for 
trailer rinsing (inhalation and dermal 
contact) 

LIFETIME WEIGHTED 
CARCINOGENIC RISK 

6E-07 

6E-02 

3E-04 

1E-0A 

Resident 

Worker 

EXPOSURES EXCLUDING DEEP GROUNDWATER 
SUBZONE 

trans-1,2-dichloroethene 
1,2-dichlorobenzene 
zinc 
lead 

EXPOSURES TO DEEP GROUNDWATER SUBZONE 

trans-1,2-dichloroether>e 
1,2-dichlorobenzene 
zinc 
lead 

trans-1,2-dichloroethene 
1,2-dichlorobenzene 
zinc 
lead 

LIFETIME WEIGHTED 
NONCARCINOGENIC 
HAZARD INDEX** 

Total 4.16E^1 

4.07E+01 
5.53E-01 
3.09E-01 

•** 

Total 9.93E-02 

4.06E-02 
0 

3.55E-02 
• ** 

2.90E-01 
0 

4.87E-05 
*** 

SUBCHRONIC 
NONCARCINOGENIC 
HAZARD INDEX** 

1.15E+02 

9.65E+01 
1.13E+00 
1.17E+01 

*•• 

4.67E-01 

2.80E-02 
0 

4.39E-01 

NA 
NA 
NA 
NA 

Bold values indicate that the calculated risk is greater than EPA's acceptable ranges. 
Carcinogenic recormended guidelines - 1.00E-04 to 1.00E-07 (EPA) 
Hazard Index - less than one (EPA) 

• Indicators evaluated: trichloroethene, vinyl chloride, arsenic, benzene and 1,2-dichlorobenzene 
•• Indicators evaluated: trans-1,2-dichloroethene, 1,2-dichlorobenzene, zinc and lead 
*** EPA has withdrawn the reference dose for lead for reconsideration. The hazard irxlex for lead could rwt 

be evaluated. This does not imply an absence of health risk due to lead exposure at the CLTL site. 
NA s Not Applicable 
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Two exposure pathways were examined for CLTL workers. These were 

the inhalation of and dermal contact with compounds detected in the 

ground water from the CLTL production well during trailer rinsing 

operations. 

I Conclusions 

The RA evaluated potential exposures of CLTL related carcinogenic 

and noncarcinogenic constituents to nearby residents and CLTL 

employees. The results of this assessment are presented in table 

1. 

Carcinogenic risk is expressed as the lifetime excess cancer risk 

associated with site-related exposure to the indicator compounds. 

Noncarcinogenic hazard is expressed as an index, which is the ratio 

of the calculated subchronic or chronic intake to an acceptable 

exposure level or reference dose. A hazard index of less than one 

is normally considered acceptable, while a hazard index greater 

than one indicates that adverse health impacts may be associated 

with the exposure. 

The lifetime-weighted carcinogenic risk to the residents (excluding 

exposure to the deep ground water subzone) is 6 x 10'̂ . Ingestion 

and inhalation of vinyl chloride and ingestion of arsenic detected 

in the shallow/intermediate subzone ground water generate most of 

the cancer risk. 

The risk to residents who might use the deep ground water subzone 

in the future for potable water is 3 x 10"*. Ingestion of arsenic 

accounts for most of the risk. However, it should be noted that 

the deep ground water subzone is well below the MCL for arsenic. 

The lifetime-weighted cancer risk to workers due to contact with 

compounds present in groundwater from the CLTL production well is 
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1 M IX 10'*. 

The subchronic and chronic hazard indices evaluate exposure to 

noncarcinogens. The indices were calculated for each 

noncarcinogenic indicator compound and then totaled. [Note: EPA 

has withdrawn the reference dose for lead for reconsideration. The 

noncarcinogenic hazard index for lead at the CLTL site could not 

be quantitatively evaluated. This does not imply an absence of 

health risk due to lead at the CLTL site.] For residents exposed 

to shallow/intermediate subzone ground water (but excluding 

exposure to the deep subzone ground water), the total subchronic 

and chronic hazard indices were substantially greater than one, 

which indicates that there is potential for adverse health impacts 

associated with these exposures. 

When the chronic hazard indices were evaluated separately for each 

indicator, the index from exposure to trans-l,2-dichloroethene was 

greater than one, while the indices for exposure to 

1,2-dichlorobenzene and zinc were both less than one. The exposure 

routes responsible for the exceedance by trans-l,2-dichloroethene 

were ingestion and inhalation. 

The lifetime-weighted total chronic hazard index for potential deep 

subzone ground water use was less than one when all of the indices 

were summed. Also, the total hazard index for worker exposure was 

less than one when all the indices were summed. 

The subchronic hazard indices for all of the indicator compounds 

contained in the shallow/intermediate groundwater exceed one. The 

HI for 1,2-dichloroethene exceeds one in all age groups for 

inhalation while bathing and ingestion. The HI for 1,2-

dichlorobenzene exceeds one due to childhood exposure to the 

compound through inhalation while bathing. The HI for zinc exceeds 

one for ingestion of groundwater by all age groups. 
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A comparison of ARARs with actual concentrations of compounds in 

the various media shows exceedance of ARARs for the 

shallow/intermediate subzone ground water. A comparison of TBCs 

(criteria to be considered) with actual concentrations of compounds 

detected in soils at the CLTL site indicated exceedance of TBCs. 

The results of the comparison for the deep subzone ground water 

indicated more limited ARAR exceedance. It must be kept in mind 

that there are no deep subzone ground water sampling results 

available in the immediate vicinity of the fojrmer lagoons. Three 

compounds were detected in excess of ARARs: chromium, 

trans-l,2-dichloroethene, and DDT. Each of these exceedances 

occurred in a different monitoring well. 

In order to put the calculated risk and hazard values into 

perspective, consideration should be given to the following: 

o EPA conducted a ground water monitoring program of the 
residential wells in the vicinity of the Bridgeport Rental 
and Oil Service site from March 1983 to December 1986. This 
monitoring included residences located north, west, south, 
southwest, and east of the CLTL site. Residential wells 
immediately north of CLTL and Cedar Swamp Road were found 
to be contaminated by CLTL site-related contaminants in 
excess of State drinking water standards. 

o Until 1987, most of the residents in the vicinity of the 
site maintained individual water supply wells. During 1987, 
the homes north of the site along Rt. 44 were connected to 
an extension of the Bridgeport Municipal Water System 
(Gloucester County Health Department, personal 
communication). In the interim, between the late 1970s and 
the date of completion of the Bridgeport municipal water 
line, CLTL provided, upon request, bottled water from 
Pureland Water Company at no cost to some homes in the area. 

o Approximately 20 homes are located within 2000 feet of the 
CLTL site boundary. Several of the homes are using 
groundwater from private wells for household uses. The most 
recent residential well sampling (March, 1989) detected TCE 
in excess of the Federal MCL in one private well. There is 
potential for current and future exposures to CLTL-related 
groundwater contaminants in the vicinity of the CLTL 
facility. 
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A preliminary assessment of the health risks related to 
inhalation of fugitive dusts from the CLTL truck parking lot 
area is presented in Appendix D. Additional surface soil 
sampling is necessary prior to complete determination of the 
health risks related to contaminated soils at the CLTL site. 
These risk levels will be in addition to those determined 
for groundwater use at CLTL. 

8 
! 
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SECTION 1 
INTRODUCTION 

s 
I 

1.1 Objective of the Risk Assessment (RA) 

^ This risk assessment (RA) has been prepared to evaluate the level 

I of health risk at the Chemical Leaman Tank Lines, Inc. (CLTL) 

i Bridgeport, New Jersey terminal due to site-related contaminants 

under conditions of a No-Action Alternative as described in the 

I site Feasibility Study (FS) (EPA 1989). This RA considers the 

health risk from site-related potential carcinogens and 

f noncarcinogens, and compares actual concentrations of contaminants 

with Applicable or Relevant and Appropriate Requirements (ARARs). 

I Risks associated with potential contaminant exposure pathways at 

I 
the CLTL site were examined. The risks evaluated for the No-Action 

j Alternative will be used in the Feasibility Study (FS) in 

I discussing the degree and type of remediation recjuired at the site. 
1.2 Site Description 

Figure 1-1 shows the location of the CLTL Bridgeport terminal in 

Logan Township, Gloucester County, New Jersey. The CLTL terminal 

lies approximately two miles south of the Delaware River and one 

mile east of the nearest town, Bridgeport, New Jersey. The 

Pennsylvania Reading Seashore Lines Railroad borders the facility 

to the north and separates it from several private homes. Route 

44 and Cedar Swamp Road parallel the railroad on its north and 

south sides, respectively. A reach of the Great Cedar Swamp and 

Moss Branch flank the terminal to the south and east, and Oak Grove 

Road runs along the western boundary of the terminal. Cooper Lake, 

a small, privately owned lake, lies just north of the CLTL terminal 

between Rt. 44 and Rt. 130. The Bridgeport Rental and Oil Service 

(BROS) property, a U.S. Environmental Protection Agency (EPA) 

Superfund site, is located approximately one-half mile east of the 

CLTL terminal. 
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The CLTL site encompasses 31.4 acres including the CLTL terminal 

I and the surrounding farmland and wetlands. The CLTL terminal 

occupies the 14.1-acre cleared area south and east of the 

I intersection of Cedar Swamp Road and Oak Grove Road on which truck 

* parking and cleaning activities occur. Figure 1-2 shows the 

I various buildings, parking areas, cleaning facilities, and rinse 

I water containment system of the CLTL terminal. 

i A chain-link fence lining Oak Grove and Cedar Swamp Roads adjacent 

to the facility restricts access to the CLTL terminal; Cedar Swamp 

I limits access from south and east of the terminal. Employees of 

the CLTL terminal park their vehicles in the employee parking area, 

on the north side of Cedar Swamp Road, between the road and the 

^ railroad tracks. 

c ! 

I A truck parking lot/driveway area covers approximately two-thirds 

^^ of the CLTL terminal, between Oak Grove Road and Cedar Swamp Road. 

An on-site fuel station is located at the eastern edge of the truck 

parking lot/driveway area. The fuel station contains three diesel 

] pumps and one unused gasoline pump. Beneath the fuel station lie 

' three underground storage tanks filled with diesel fuel and one 

f former gasoline storage tank, now filled with water. 

J The terminal building, containing administrative offices and the 

I tractor service bays, lies near the center of the facility. A 

truck washing area is located on the eastern end of this building 

• and houses two open and three covered cleaning bays. 

] The enclosed settling tank and drum storage area contains a 

3,000-gallon, stainless steel settling tank and a sump pump located 

I below grade. This building, which has a concrete floor, also 

i houses drums containing residuals from trailers. The drums remain 

y in the building until they can be disposed of off site. Clean 

empty drums are stored outside the building. 
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Cooper Lake 

Scale in Feet 

EPA 
Environmental Protection Agency 

CDM 
Camp Dresser & McKee 

Figure 1-2 
Chemical Leaman Tank Lines Site Map 
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i . 

In the western portion of the CLTL terminal, a 50,000-gallon, 

concrete rinse water holding tank ecjuipped with a mixing device is 

located next to a curbed and drained concrete rinse water loading 

pad. The containment area for the rinse water holding tank is a 

four-foot-deep, unlined, excavated area with raised earthern walls, 

located east of the tank. This unlined basin was not constructed 

under a New Jersey Department of Environmental Protection (NJDEP) 

permit and does not meet NJDEP recjuirements for a holding basin. 

Currently, rinse water from the trailer cleaning operation runs 

into the rinse water drain system located beneath the cleaning 

bays. Once in the rinse water drain system, the water flows by 

gravity through an underground pipe to the settling tank in the 

enclosed settling tank and drum storage area. A sump pump then 

pumps the rinse water through an underground pipe to the rinse 

water holding tank. The distance between the enclosed settling 

tank and the rinse water holding tank is approximately 500 feet 

(Figure 1-2). Rinse water contained in the holding tank is loaded 

into empty tank trailers parked on the concrete pad, which in turn 

transport the rinse water to the E.I. DuPont Chambers Works 

facility in Deepwater, New Jersey, or the Chem Clear facility in 

Chester, Pennsylvania, for off-site treatment and disposal. 

Presently, CLTL transports approximately 15,000 gallons of rinse 

water per day for off-site treatment and disposal. 

1.3 History of Site Operations 

CLTL is a common carrier, transporting chemical commodities in bulk 

(juantities, some of which are classified as hazardous. Table 1-1 

lists some of the hazardous materials transported by CLTL. Records 

of all materials transported by CLTL throughout the existence of 

the Bridgeport facility no longer exist. The terminal has served, 

and continues to serve, a vast number of industrial clients, since 

beginning operations at the Bridgeport terminal in 1961. The 

1-3 
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TABLE 1-1 

LIST OF MATERIALS POSSIBLY TRANSPORTED BY CLTL 

Allyl alcohol 
2-Bec-Butyl-C,6-dinltrophenol 
p-Chloroaniline 
EthylenesJi amine 
Acrylic acid 
Aniline 
Benzene 
n-Butyl alcohol 
Chlorobenzene 
Chloroethene 
Chloroform 
Chloromethane 
2-Chlorophenol 
Cresote 
Creosols 
Cresy]ic acid 
Cujnene 
Cyclohexane 
Cyclohexanone 
Di-n-butyl phthalate 
].2-Dichlorobenzene 
1,1-Dichloroethene 
Di**thyl phthalate 
Diwethylamine 
Dimethylcarbamoyl chloride 
1.1-Dimethyl hydrazine 
Diwthyl phthalate 
Telrarhloromethane 
Toluenediamine 
Toxaphene 
1,1,2-Trich]oroethane 
Urethane * 

2,3-Dinitrophenol 
2,<t-Dinitrotoluene 
Di-n-octyl phthalate 
Dipropylamine 
Ethyl acetate 
Ethyl acrylate 
Ethyl ether 
Ethyl methacrylate 
ForiBaldehyde 
Formic acid 
Furfural 
Hydrazine 
Isobutyl alcohol 
Maleic anhydride 
Haleic hydrazide 
Methanol 
Methyl ethyl ketone (MEK) 
Methyl isobutyl ketone 
Methyl methacrylate 
Naphthalene 
Nitrobenzene 
Paraldehyde 
Phenol 
Phthalic anhydride 
N-Propylamine 
Pyridine 
1,1,1,2-Tetrachloroethane 
Toluene 
Toluene diisocyanate 
Tribromomethane 
Trichloroethene 
Xylene 
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• j ^ facility operates 24 hours a day, Monday through Friday, with one 

shift on Saturday. 

I 
' Rinse water is generated from the washing and rinsing of the tank 

j trailers used to transport liquid and dry commodities. When tank 

I trailers arrive at the CLTL terminal, CLTL personnel inspect the 

trailers for undelivered product remaining in the tanker. If more 

j than three to five gallons remain in the trailer, CLTL attempts to 

redeliver the material to the customer; quantities less than three 

j to five gallons are drained into appropriate 55-gallon drums, which 

are then stored in the enclosed settling tank and drum storage 

' area. Next, the trailer interior is washed in a recirculatory 

system with a solution consisting of sodium hydroxide, 

, sequestration agents, and defoaming agents. The tanker then is 

I rinsed with water, and the rinse water is discharged to the rinse 

water containment system, as previously described. 

i 

Prior to August 1975, the rinse water containment system consisted 

of the following on-site facilities: three unlined, approximately 

1,800-square-foot, 5-foot-deep primary settling lagoons in series; 

I two unlined, approximately 8,100-square-foot, 5-foot-deep spray 

I aeration lagoons in parallel; a smaller, unlined, approximately 

. 1,100-square-foot lagoon of unknown depth; and an unlined, 

approximately 19,100-square-foot final settling lagoon, probably 

less than 5 feet deep. This system of lagoons was used between 

I 1961 and 1975. The areal extent and locations of the former 

lagoons are based upon study of historical aerial photographs 

1 (Figure 1-2). 
i 
f The rinse water from the cleaning operation was discharged into 

i three primary settling lagoons. The supernatant from the settling 

lagoons then was pumped to the spray aeration lagoons. Overflow 

I from the aeration lagoons was directed into the final settling 

lagoon. As the final step in the treatment process, rinse water 

was discharged into Cedar Swamp, via a T-pipe, probably located in 
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the northeast corner of the final settling lagoon. 

In 1977, the settling lagoons east of the wash area were drained. 

Sludge which had accumulated in the bottom of the primary settling 

lagoons was partially vacuumed (over one foot of sludge remained 

in some areas) prior to backfilling with brickbat, sand, and 

concrete transported to the site from Philadelphia. 

Also in 1977, after aerating and evaporating all possible liquid, 

openings were cut into the dikes of the aeration lagoons, allowing 

some runoff of stored liquids into the swamp; the rest of the 

liquid contents was pumped into a tanker truck and transported to 

a landfill. The lagoons then were backfilled with perimeter diking 

materials and construction debris. 

In the summer of 1982, CLTL excavated the sludge and contaminated 

soil in the area of the former settling lagoons and the settling 

tank. Excavation proceeded until such time as the soil was 

virtually free of dark discoloration (as documented in the 1 

October 1982 and 12 November 1982 correspondence between 

I Environmental Resources Management, Inc. and NJDEP). Soil was 

' excavated to an approximate depth of 12 feet using a backhoe. No 

; soil samples were taken from the bottom of the excavated area. The 

excavated soil was placed on an adjacent concrete pad. After 

, allowing the contaminated soil to dewater on the concrete pad, 
I 
I Browning-Ferns Industries, Inc. (BFI) transported approximately 

145 truckloads of the soil to BFI's disposal facility in Baltimore, 
•t 

\ Maryland. The excavated area, which corresponds to the approximate 

areal extent of the former lagoons as shown on Figure 1-2, was 

I backfilled with sand and gravel from the nearby Bridgeport 

Materials, Inc., sand and gravel company. 

• In July 1982, CLTL raised the walls of the settling tank and 

J repaired the sump beneath the tank, as a leak had developed near 

the top of the sump, causing occasional discharges of rinse water 
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to the soil around the sump. In addition, CLTL installed a 

j concrete pad around the tank and sump and enclosed the tank and 

1 sump in a building. 

j The entire operation from the initial lagoon enclosure in 1977 

through the construction around the settling tank and sump was 

1 conducted under the continuous observation of CLTL personnel and 

with the knowledge and approval of NJDEP. 
1 

I 

i After backfilling the former primary settling lagoons with clean 

\ sand and gravel, CLTL excavated a shallow lagoon above the former 

; primary settling lagoons. Between 1982 and 1985, CLTL 

unsuccessfully negotiated with NJDEP for a permit to operate this 

I shallow lagoon as an air stripping pond. The pond above the former 

primary settling lagoons remains at the surface today, although it 

! is very shallow (less than 2 feet) and largely obscured from view 

by dense vegetation. 

EPA discovered two leaks in the concrete rinse water holding tank 

during a site visit in the spring of 1988. NJDEP ordered CLTL to 

temporarily shut down the holding tank and repair the leaks, CLTL 

coated the entire inside of the tank with 4 inches of gunite during 

the spring and summer of 1988, 

1.4 Site Physical and Environmental Setting 

1.4.1 Land Use 

Logan Township encompasses approximately 15,360 acres in northwest 

Gloucester County, New Jersey. The township lies entirely within 

the Delaware River basin (Hochreiter and Kozinski, 1985) and 

consists of low, stream-dissected hills separated by broad swamps. 

Elevation in Logan Township ranges from just below sea level to 

approximately 60 feet above sea level (USGS, Bridgeport, NJ-PA 

Quadrangle). 

I 1"6 
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Non-developed lands, including marshes, vegetated areas, and 

woodlands, cover slightly more than half, or roughly 8,000 acres, 

of Logan Township (NJDEP, 1982). Cedar Swamp, part of which flanks 

the CLTL site, has been designated by the Delaware Valley Regional 

Planning Commission as a unique environmental area. The 

"Tri-County 208 Waste Management Plan" recommends that the Great 

Cedar Swamp receive maximum protection against future development 

(NUS, 1985). 

An additional 5,200 acres of Logan Township are covered by mostly 

privately owned farms which cultivate vegetable crops and fruit 

orchards (NJDEP, 1982). Two plots of farmland lie to the west of 

Oak Grove Road, adjacent to the CLTL Bridgeport Terminal. This 

land belongs to Chemical Leaman; however, it has not been planted 

in recent years. Several working farms border Cedar Swamp to the 

south of the site, and the Gaventa family maintains a peach orchard 

east of the site beyond Cedar Swamp. 

Land devoted to residential use in Logan Township totals 

approximately 500 acres (NJDEP, 1982). The 1980 census lists the 

population of Logan Township at 3,078. While much of Logan 

Township is sparsely populated, its primary population centers 

include the town of Bridgeport and two newer developments, the 

Pureland and Beckett residential areas, to the south. 

Until 1987, most of the residents in the vicinity of the site 

maintained individual water supply wells. Several of these wells 

have not been used for drinking water since levels of solvents and 

other chemicals above drinking water standards were detected in the 

ground water in the late 1970s. However, some of these homes 

continue to use ground water for showering, washing and irrigation. 

During 1987, the homes north of the site along Rt. 44 were 

connected to an extension of the Bridgeport Municipal Water System 

(Gloucester County Health Department, personal communication). 
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During the interim, between the late 1970s and the date of 

completion of the Bridgeport municipal water line, CLTL provided 

potable water from Pureland Water Company at no cost to those homes 

in the area requesting it. 

Light industry accounts for the remainder of the land use in Logan 

Township. In addition to Chemical Leaman Tank Lines, Inc., three 

other industries represent the bulk of the light industry in Logan 

Township. These include Monsanto Chemical Company, in the western 

section of the township; Rollins Environmental Services, west of 

Route 322; and Bridgeport Rental and Oil Services, approximately 

one-half mile east of the CLTL Bridgeport Terminal. 

The BROS property, an NPL-listed Superfund site, is a former oil 

processing and reclamation facility. The site measures roughly 30 

acres and consists of 88 storage tanks and tank trucks and an 

unlined, 2.7-acre lagoon filled with a thick layer of waste oil and 

waste water, partially submerged construction debris, drums, 

I garbage, and several large tanker trucks (Goltz et al., 1983; NUS, 

1984). The site is under EPA-supervised remediation at the present 

; time. 

1.4.2 Climate and Meteorology 

f The climate in Gloucester County is humid and temperate (USDA, 

: 1962). Most weather systems are driven to the area by prevailing 

westerly winds; however, during the summer months, southerly winds 

predominate. 

I Average rainfall is distributed evenly throughout most of the year. 

During the summer months, most precipitation falls during short, 

I intense thunderstorms (USDA, 1962). Heavy snowfall infrequently 

' blankets the area during the cold winter months. However, snow 

remains on the ground for only short periods and provides little 

protection against freezing (USDA, 1962). 
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TABLE 1-2 

MONTHLY AVERAGE TEMPERATITRE AND PRECIPITATION 
AT THE PHILADELPHIA INTERNATIONAL AIRPORT 

WEATHER STATION, 
PHILADELPHIA, PENNSYLVANIA 

MONTH 
AVERAGE 

TEMPERATURE 
C F ) 

AVERAGE 
PRECIPITATION 

(IN.) 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Annual 

31.1 
32.3 
A1.3 
52.0 
61.7 
71.8 
76.7 
76.0 
69.0 
56.7 
A5.8 
37.2 
5^.3 

2.3^ 
2.93 
3.28 
3.36 
3.^3 
A. A3 
,77 
,99 
,53 
,88 

3.21 
A.19 
A1.3 

Period of Record: 1965-197A 

Spurce: CIimatography of the United States No. 90; 
Airport Climatological Summary; Philadelphia International Airport 
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Average temperatures hover near freezing during winter months. 

Hot, humid air masses reach the area during the summer months, 

causing temperatures to rise above 90°F (NUS, 1985). Table 1-2 

lists the monthly average temperature and precipitation for the 

Philadelphia International Airport, approximately 8 miles northeast 

of the CLTL site. 

1.4.3 Surface Water 

Several water bodies are located within one-half mile of the CLTL 

site. These include Cedar Swamp, bordering the site to the south 

and east; Cooper lake, several hundred feet north of the site; 

Bridgeport Materials, Inc., water-filled sand and gravel pits, 

roughly one-half mile west of the site; and the three man-made 

ponds one-half mile east of the site. Figure 1-3 shows the water 

bodies in the vicinity of the CLTL site. 

A reach of the Great Cedar Swamp flanks the site along its south 

and east margin. Moss Branch flows north through the swamp and 

eventually drains into a man-made channel in the Great Cedar Swamp, 

north of Route 130. This man-made channel also drains the Little 

Timber Creek, which flows adjacent to the BROS site. The width of 

Moss Branch ranges from as much as 800 feet adjacent to the site 

to less than 10 feet where the branch flows through narrow culverts 

beneath Oak Grove Road, Cedar Swamp Road, Route 44, and Route 130. 

Generally, the water depth in Moss Branch is less than two feet. 

Water levels in Moss Branch north of Cedar Swamp Road change 

briefly with the tidal cycle. During high tide. Moss Branch 

reverses direction and flows south for a short period in the 

culvert beneath Route 130, Route 44, and Cedar Swamp Road. This 

effect diminishes with distance from Route 130, and does not alter 

the overall direction of flow in Moss Branch south of Cedar Swamp 

Road. 
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A second, unnamed tributary discharges into Moss Branch near the 

southeastern margin of Cedar Swamp, adjacent to the CLTL site. 

Upstream, generally south of the confluence of these two 

tributaries, Moss Branch drains the reach of Cedar Swamp that 

extends southwest of the site adjacent to Oak Grove Road, while the 

unnamed tributary drains the much smaller reach of Cedar Swamp that 

extends to the south-southeast of the site. Much of the swamp 

outside these two loosely defined tributaries remains inundated 

with less than two feet of water throughout the year. 

Cooper Lake, directly north of the site across Route 44, is a small 

(20 acres), privately owned body of water. Originally a sand and 

gravel pit during the construction of U.S. 130, the lake, which is 

tidally influenced, is now stocked with fish. At the eastern edge 

of the lake, a narrow channel connects Cooper Lake to Moss Branch 

and the Great Cedar Swamp. The width of the channel is 

approximately eight feet, and water depth within the channel and 

the adjacent submerged area in Cedar Swamp is generally less than 

one foot. 

Bridgeport Materials, Inc., operates a sand and gravel surface 

mining operation just west of the CLTL property. The excavated 

sand and gravel pit, mostly filled with water, measures 

approximately 40 acres in areal extent and up to 50 feet deep in 

places. The facility pumps approximately 30,000 gallons of water 

per day from the pits to wash the sand and gravel. After use, the 

water is returned directly to the pits. 

Three man-made ponds, approximately 12 acres each, lie 

approximately one-half mile east of the CLTL site, on the opposite 

side of Cedar Swamp and the Gaventa peach orchard. The ponds are 

referred to as the BROS Lagoon, Gaventa Pond, and Swindell Pond 

(Figure 1-3). The ponds are abandoned sand and gravel mining pits, 

excavated between 1940 and the late 1970s (NUS, 1984). 
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I 4^ The northernmost pond, the BROS Lagoon, was a waste lagoon used to 

dispose of wastes beginning in the early 1940s (NUS, 1984) . The 

I depth of the BROS Lagoon averages 10 to 15 feet but reaches 60 feet 

' in some places (Goltz et al., 1983). Thus, a significant portion 

! of the lagoon remains in contact with the ground water beneath the 

1 site which svibsequently contains levels of organic and inorganic 

chemicals above drinking water standards (NUS, 1984). In addition, 

lagoon overflows and dike breaches of the BROS Lagoon in the past 

have led to the contamination of local surface water bodies, 

I including portions of the Little Timber Creek and the Great Cedar 

Swamp (NUS, 1984). 

• 1.4.4 Site Soil Types and Drainage 

'f 

I Two general areas of associated soil types characterize the soil 

within roughly one mile of the CLTL site. These are the 

] Downer-Woodstown-Sassafras-Kleg (DWSK) Association and the 

Muck-Alluvial Land-Falsington Pocomoke (MAFP) Association (USDA, 
1962). 

I 

I Soil of the DWSK Association occupies higher elevations in the 

' vicinity of the CLTL site. The dominant soil of the DWSK consists 

of thick, well drained, sandy soil which overlies a clayey subsoil 

f and sandy substratum. Regionally, the sandy soil of the DWSK 

Association occurs in a bank of sandy flats, up to four miles wide, 

I which parallels the Delaware River, but generally is separated from 

the river by tidal marsh and Made Land (USDA, 1962). 
f 
I 

Soil at the MAFP Association consists of inland wet soil which 

i underlies tidal streams and drainage outlets. This soil consists 

« of wet, poorly drained sandy and clayey loam to fully saturated, 

organic rich peat. In northern Gloucester County, soil of the MAFP 

I occurs in the narrow wet areas that drain northward to the Delaware 

River . 

f 
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In the vicinity of the CLTL terminal, the DWSK and MAFP 

Associations are further divided into specific soil types. The 

DWSK Association is divided into Sassafras loamy sand, 0 to 5 

percent slopes (SfB); Sassafras sandy loam, 2 to 5 percent slopes 

(SrB); Sassafras sandy loam, 5 to 10 percent slopes (SrC); and Pits 

(Pg). The MAFP Association is divided into Falsington sandy loam 

(Fd) and Muck (Mu). Figure 1-4 shows the distribution of these 

soil types at the CLTL site. 

Soils of the SfB, SrB, and SrC are grouped in the Sassafras Series, 

which consists of well-drained, coarse loamy sand to sandy loam 

which overlies a loose sandy substratum with well-drained gravel 

(USDA, 1962). These soil types occur along the higher elevations 

at the CLTL site. 

Pits (Pg) is a mappable unit representing pits greater than two 

feet deep excavated in the surface mining of sand and gravel beds 

(USDA, 1962). In the area surrounding the CLTL site, Pg occurs in 

areas mined for sand and gravel beds of the Sassafras and Downer 

series. 

Soil of the Falsington sandy loam (Fd) consists of sandy clayey 

loam to loamy sand overlying sandy loam in the subsoil and 

substratum (USDA, 1962). This wet, poorly drained soil type occurs 

adjacent to the site along the gently sloping flats which border 

Cedar Swamp. 

Muck (Mu) consists of fully saturated, dark brown to black, 

partially decomposed peat (USDA, 1962). Muck underlies much of the 

lower elevations adjacent to the CLTL site, including the area 

occupied by Cedar Swamp. 

Surface water draining the CLTL site flows generally east to 

southeast into Cedar Swamp and eventually to Moss Branch. The 

highly permeable, commonly gravelly soil of the Sassafras Series, 
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I- TABLE 1-3 

f BIRDS KNOWN TO INHABIT THE DISTURBED UPLAND AREA 
I OF THE CLTL TERMINAL 

Starling 

Red Winged Blackbird 

Song Sparrow 

Robin 

Purple Finch 

Black and White Warbler 

Yellow Runped Warbler 

Blue Jay I 

Dove 

Mocking Bird 

Goldfinch 

Crackle 

Brown Thrasher 
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TABLE 1-A 

BIRDS KNOWN TO INHABIT THE PALUSTRINE FORESTED WETLAND 
AND THE PALUSTRINE OPEN WATER HABITAT IN 

THE VICINITY OF THE CLTL SITE 

White Throated Sparrow 

Red Winged Blackbird 

Carolina Wren 

House Vfren 

Tree Swallow 

Coramon Yellowthroat 

Rusty Blackbird 

Wood Duck 

Veery 

Crackle 

Starline 

Flicker 

Cardinal 

Downy Woodpecker 

Black Duck 

Canada Goose 

Woodcock* 

• Sighted by EPA Oversight Contractor (CDM) 
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especially prevalent in the northern and western portions of the 

site, allows a considerable amount of surface water to infiltrate 

into the subsurface. The areas formerly occupied by the aeration 

and settling lagoons are located within the highly permeable, soil 

of the Sassafras series and moderately permeable soil of the 

Falsington series. 

1.4.5 Regional Ecology 

The United States Fish and Wildlife Service (USFWS) characterizes 

the CLTL site and surrounding area in the following manner: a 

Disturbed Upland Area, corresponding roughly to the CLTL terminal; 

Palustrine Forested Wetland, corresponding to the reach of the 

Great Cedar Swamp southeast of the CLTL terminal; and Palustrine 

Open Water Habitat, corresponding to Cooper Lake and its 

sprrounding shoreline (USFWS National Wetlands Inventory Map). 

Vegetation in the Disturbed Upland Area of the CLTL terminal is 

restricted to three areas. These include the area just west of the 

employee parking area, between Cedar Swamp Road and the railroad 

tracks; the area corresponding to the former aeration lagoons; and 

the area bordering the former aeration lagoons and Cedar Swamp. 

Vegetation adjacent to the employee parking area is dominated by 

rose bushes, crab apple, and cherry trees, with broom sedge, 

goldenrod, and various grasses. The area corresponding to the 

former aeration and final settling lagoons is sparsely vegetated 

with goldenrod, broom sedge, dogbane, phragmites, cattail, blue 

vervain, and unidentified grasses. The area bordering the former 

aeration and final settling lagoons in Cedar Swamp is covered with 

a variety of trees including black cherry, red maple, white oak, 

red oak, pin oak, honey locust, and black oak. The understory of 

shrubs and herbaceous plants includes phragmites, poison ivy, green 

brier, arrowwood viburnum, and jewelweed. 

Wildlife in the Disturbed Upland Area of the CLTL terminal inhabit 
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t the vegetated areas described above. Birds which are known to 

inhabit the area are listed in Table 1-3. Mammals include 

squirrels, rabbits, groundhogs, and an occasional raccoon. 

The Palustrine Forested Wetland corresponding to the reach of Cedar 

Swamp flanking the CLTL terminal to the south and east is a tidal 

freshwater wetland. The vegetation in the low lying area of Cedar 

Swamp adjacent to the CLTL terminal is dominated by water hemp. 

Other vegetation within the low lying area includes poison ivy 

(shrub), pin oak, black willow, and several dead southern white 

cedar. The area covered by water hemp extends to the south and the 

east approximately 200 to 300 feet where the forested wetland 

begins. Ponded water, averaging 0.5 to 2.0 feet deep, is present 

throughout the forested wetland area. Vegetation in the forested 

wetland area is dominated by red maple with abundant poison ivy 

(shrub), skunk cabbage, sensitive fern, rose, green brier, 

arrowwood viburnum, jewelweed, water hemp, elderberry, water lily, 

and arrow-arum. 

Wildlife observed in the non-forested and forested wetland area of 

Cedar Swamp adjacent to the CLTL terminal includes the birds listed 

in Table 1-4, whitetail deer, black snakes, and unidentified fish 

in Moss Branch. Other wildlife known to inhabit this area include 

amphibian and reptile species such as the green frog, tree frog, 

northern spring peeper, bull frog, box turtle, painted turtle, and 

snapping turtle. Mammals include whitetail deer, raccoon, muskrat, 

squirrel, rabbit, skunk, and red fox. Fresh water fish include 

bluegills, pumpkinseed, suckers, brown bullhead, and black and 

white crappies. 

Cedar Swamp, which lies generally northeast of the CLTL site 

between Cedar Swamp Road and Route 130 and north of Route 130, is 

also a Palustrine Forested Wetland. The vegetation and wildlife 

in this area of Cedar Swamp are similar to the vegetation and 

wildlife noted in the forested wetland area south and east of the 
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CLTL terminal. 

The Palustrine Open Water habitat adjacent to the CLTL site 

includes Cooper Lake and its surrounding shoreline, located between 

Routes 44 and 130. Vegetation surrounding Cooper Lake includes 

smooth alder, Japanese honeysuckle, green brier, red maple, 

arrowwood viburnum, dogbane, sensitive fern, and poison ivy 

(shriib) . A variety of fresh water fish inhabit Cooper Lake, 

including minnows, carp, crappies, sunfish, catfish, and bass. 

Other wildlife known to inhabit the shoreline of the lake include 

snakes, salamanders, frogs, deer, raccoons, skunks, rabbits, foxes, 

and turtles. 

Cedar Swamp and Cooper Lake provide a significant shelter for 

migratory bird species such as Canada goose, wood duck, mallard, 

black duck, coot, lesser scaup, and other waterfowl species. 

EPA has been informed by the U.S. Department of the Interior's Fish 

and Wildlife Service that except for occasional transient species, 

no federally listed or proposed threatened or endangered flora or 

fauna are known to exist within the CLTL Superfund site. 

1.4.6 Regional Geology 

The CLTL site lies in the Atlantic Coastal Plain physiographic 

province. The Atlantic Coastal Plain in New Jersey forms a 

wedge-shaped body of unconsolidated sediment that thickens from a 

feather edge at the Fall Line, separating the crystalline Piedmont 

from the Coastal Plain, to greater than 6,000 feet along the 

Atlantic Coast near Cape May, New Jersey (Gill and Farlekas, 1976). 

The Coastal Plain rests unconformably upon crystalline basement 

rocks of the Wissahickon Formation. 

The CLTL site falls within the outcrop belt of the undifferentiated 

Potomac Group-Raritan Formation, just northwest of the contact 
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between the Potomac Group-Raritan Formation and the slightly 

younger Magothy Formation (Eckel and Walker, 1986). Figure 1-5 

shows the location of the CLTL site in relation to this geologic 

contact. The Potomac Group arid the Raritan and Magothy Formations 

range in age from early to late Cretaceous and are the basal units 

of the Coastal Plain in southern New Jersey (Gill and Farlekas, 

1976) . These units crop out in a northeast trending band that 

parallels the Delaware River in southern New Jersey. The strata 

dip to the southeast from 10 to 60 feet/mile (Zapecza, 1984). At 

higher elevations in the vicinity of the CLTL site, nearly 

flat-lying Quaternary age deposits of the Cape May Formation 

disconformably overlie the Potomac Group and the Raritan and 

Magothy Formations (Andres, 1984). 

The Potomac Group consists of alternating variegated clay, silt, 

sand, and gravel. The overlying Raritan Formation is characterized 

by alternating light gray, reddish-white, and variegated clay and 

fine to coarse grained sand and silt. Interbedded light to dark 

gray clay and quartz sand characterize the Magothy Formation. The 

Cape May Formation consists of thick quartz sand and light colored 

clay (Walker, 1983). 

Because of the lithologic similarity of these units and the 

laterally discontinuous nature of the beds, no attempt is made to 

differentiate between the Potomac Group and the Raritan Formation 

and, if present, the younger Magothy and Cape May Formations in the 

vicinity of the CLTL site. Deep boreholes installed by the USGS 

indicate the thickness of the Cretaceous and Quaternary strata 

beneath the site approaches 260 feet (USGS, in preparation). 

1.4.7 Regional Hydrogeology 

The interbedded clay, silt, sand, and gravel of the Potomac Group 

and the Raritan and Magothy Formations compose the 

Potomac-Raritan-Magothy aquifer system. In the outcrop area, the 
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tting of the CLTL Site 

LEGEND 

Geologic Boundaries 

•••;::!M Outcrop of the Potomac Group 
0i;:i i i i and Raritan Formation(Lower 

Aquifer of the Potomac-Raritan-
Magothy Aquifer System) 

Outcrop of the Magothy Formation 
(Upper Aquifer of the Potomac-
Raritan-Magothy Aquifer System) 
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Potomac-Raritan-Magothy aquifer system also includes the 

disconformable Quaternary deposits of the Cape May Formation, 

commonly present at the surface. The Potomac-Raritan-Magothy 

aquifer system is the primary water source for southern and central 

New Jersey (Luzier, 1980). 

Published reports have veriously interpreted two, three, or four 

aquifers within the Potomac-Raritan-Magothy aquifer system. In 

part, the lateral heterogeneity of the sand, silt, and clay units 

within these strata is to blame for these various interpretations. 

This report will follow the interpretation given by Walker (1983), 

which identifies a lower and upper aquifer in the 

Potomac-Raritan-Magothy aquifer system. 

In southern New Jersey, the lower aquifer of the 

Potomac-Raritan-Magothy aquifer system includes the interbedded 

gravel, sand, silt, and clay of the Potomac Group and the Raritan 

Formation and the disconformable Cape May Formation, which commonly 

caps the sequence in the outcrop area (Walker, 1983). According 

to published geologic maps, the CLTL site falls within the outcrop 

area of the lower aquifer of the Potomac-Raritan-Magothy aquifer 

system (Figure 1-5). 

The upper aquifer of the Potomac-Raritan-Magothy aquifer system 

includes the sand, silt, and clay of the Magothy Formation and, in 

the outcrop area, younger surficial deposits of the Cape May 

Formation (Walker, 1983). The upper aquifer of the 

Potomac-Raritan-Magothy aquifer system crops out less than one mile 

southeast of the CLTL site (Figure 1-5). 

Numerous studies have addressed the dramatic decline in water 

levels in the Potomac-Raritan-Magothy aquifer system over the last 

30 years (Luzier, 1980; Vowinkel and Foster, 1981; Fusillo and 

Voronin, 1981: Walker, 1983; Eckel and Walker, 1986; and others). 

Each study recognizes large cones of depression centered in the 

1-17 0 0 5 4 2 7 



major industrial and population centers of the Camden and 

Middlesex-Monmouth County areas. These and other local significant 

withdrawals from the aquifer system have changed the flow direction 

of ground water within the system. Whereas the aquifer previously 

discharged into the Delaware River and streams dissecting the 

outcrop area, in many places, these water bodies now recharge the 

aquifer system (Fusillo and Voronin, 1981). 

1.5 Conclusions of the Remedial Investigation Report 

This section presents the conclusions of the Remedial Investigation 

for the active terminal area of the CLTL Bridgeport site. 

1.5.1 Ground Water 

o Three hydrogeologic subzones have been defined within the 
uppermost 150 feet of the undifferentiated 
Potomac-Group-Raritan Formation beneath the CLTL site: 
shallow subzone (land surface to approximately -20 feet 
MSL); intermediate subzone (approximately -20 to 100 feet 
MSL) ; and deep subzone (approximately -100 fet to -150 feet 
MSL) . 

o Discontinuous clay units separate the intermediate subzone 
into an upper and lower intermediate subzone beneath the 
central and eastern parts of the site. 

o A general trend of decreasing head with depth indicates that 
there is a downward component of ground water flow within 
the area of investigation. 

o Potentiometric surfaces in the various water-bearing 
subzones beneath the site show low horizontal gradients. 

o Seasonal changes in areas of ground water discharge and 
recharge create seasonal variations in ground water flow 
patterns in the shallow subzone and possibly in the upper 
intermediate subzone at the site. 

o Levels of Priority Pollutant inorganic and organic 
contaminants in excess of ARARs occur in ground water 
beneath the site. 

o The highest concentrations of Priority Pollutant 
contaminants in ground water occur in shallow and 
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intermediate subzone wells in the vicinity of the former 
settling and aeration lagoons. 

o Priority Pollutant volatile organic compounds and zinc are 
the contaminants of highest concentration in the shallow and 
intermediate subzone ground water, 

o Low concentrations of Priority Pollutant contaminants occur 
in deep subzone ground water downgradient from the 
contaminant source areas. 

o Additional deep subzone monitoring wells will be necessary 
to better define the nature and extent of deep subzone 
ground water contamination. 

o The former settling lagoons and the former aeration lagoons 
are the primary sources of Priority Pollutant contaminants 
occurring in ground water beneath the CLTL site. 

o The concentrations of Priority Pollutant contaminants 
beneath the former settling lagoons increases with the depth 
in the shallow and intermediate subzones. 

o The extent of the contaminant plumes in the shallow and 
intermediate subzones is adequately defined to begin with 
remedial action. The areal limit of contamination in the 
area generally south of the former aeration lagoons and in 
the area generally north and east of the former primary 
settling lagoons has not been determined. 

o The Remedial Design phase of the investigation will include 
tasks to further delineate the extent of the contaminants 
beneath the site. 

1.5.2 Soil 

o The primary areas with soil contamination in the active 
terminal area of the CLTL site include the former settling 
lagoons, the former aeration lagoons, the former overflow 
area, and the truck parking lot/driveway area. Additional 
sampling is necessary to fully characterize the extent of 
contamination in the surface soils of the CLTL truck parking 
lot/driveway area. 

o Levels of Priority Pollutant organic compounds and metals 
in soil samples exceed the NJDEP soil cleanup objectives at 
several locations. 

o Priority Pollutant semivolatile organic compounds represent 
the majority of the contaminants present in soil in the 
active terminal area of the CLTL site. 

o Soil contamination in the vicinity of the former primary 
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settling lagoons occurs in localized areas at the margins 
of the excavated former settling lagoons. 

I o Soil contamination in the vicinity of the former aeration 
L lagoons occurs as deep as 12 feet below the ground surface. 

I o Localized contamination of shallow soil beneath the truck 
I parking lot/driveway area may be attributed to poor 

housekeeping practices in this area. 

I o The routine discharge of wastewater from the final settling 
i lagoons to the wetlands resulted in the contamination of 

soil east of the final settling lagoon with Priority 
Pollutant inorganic and organic contaminants. 

o The former settling lagoons and the former aeration lagoons 
are the source areas of Priority Pollutant inorganic and 

1 organic contaminants in deeper soil at the site. 

These conclusions form the basis for the Risk Assessment. This 

• report will evaluate the potential hazard associated with exposures 

to contaminants at the CLTL site. 

I 

f 
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SECTION 2 
METHODOLOGY 

I 
i . 

2.1 EPA's Risk Assessment Process for CERCLA Sites 
f 

'̂  This section provides a broad overview of the Comprehensive 

s Environmental Response Compensation and Liability Act (CERCLA) risk 

I : assessment (RA) process. For a more detailed discussion of the 

CERCLA risk assessment process, please refer to the Superfund 

I Public Health Evaluation Manual (US EPA, 1986a) and the Superfund 

Exposure Assessment Manual (USEPA, 1988), the Endangerment 

I Assessment Handbook (US EPA, 1985a), and Toxicology Handbook (US 

EPA, 1986b). 

There are four evaluations which must be completed in a CERCLA RA: 

I ^^ 1. Identification of indicator contaminants which are 

^ ^ representative of the carcinogenic risk and noncarcinogenic 
t 

I hazard at the site; 

I 2. Exposure evaluation, which includes the estimation of 

chemical intakes to potentially exposed populations; 

3. Toxicity evaluation of the potential carcinogenicity and 

I noncarcinogenic potency and effects of site indicators; and 

4. Characterization of the risks and hazards (under No-Action-

Alternative conditions) caused by exposure to the 

I indicator chemicals. 
*, 

? 2.2 Indicators 
I 
I 

Indicator chemicals are selected on a site-specific basis. These 

are the compounds that provide a representative analysis of risk 
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for the site. 

I The selection and ranking of indicators follows the procedure 
I 

i. detailed in the Superfund Public Health Evaluation Manual (SPHEM) 

(US EPA, 1986a). As part of the indicator selection process, 

I toxicological information about each compound was compiled using 

Appendix A of the SPHEM. This information includes the following: 

1. Toxicologic class: Potential carcinogens (PC) or 

noncarcinogens (NC) (Exhibits A-3 and A-5, respectively); 

2. Severity-of-effeet ratings value (i.e., RVe) for 

noncarcinogens (Exhibit A-5); 

3. Weight-of-evidence classification for carcinogens (Exhibit 

A-4); and 

4. Toxicity constants for the various environmental media 

(Exhibits A-3 and A-5). 

Also, as part of the indicator selection process, a range and 

representative concentration for each compound/constituent was 

calculated for each appropriate medium. The representative 

concentration of a compound per medium is the arithmetic mean. For 

determination of the arithmetic mean, concentrations of samples at 

the non-detect level were assumed to be one-half of the detection 

limit. 

All data used in the selection of indicators were subjected to a 

comprehensive quality assurance and quality control (QA/QC) review. 

Samples from the CLTL Bridgeport active terminal area were analyzed 

by Lancaster Laboratories, Inc., and were in accordance with 

Environmental Resources Management, Inc.'s (ERM) normal QA/QC 

requirements, including: 
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J - Chain-of-custody documentation; 

I ^W - Use of split samples; 

- Replication of analyses; 

I - Spiking of some samples with internal standards; 

- Routine instrument calibration; 

I - Use of methodology (extraction) blanks; and 

- Adherence to mandated sample holding times and storage 

:; temperatures. 

For indicators selection, the CLTL site-related contaminants were 

first separated into two broad classes: potential carcinogens (PC) 

and noncarcinogens (NC). Each representative compound was assigned 

an indicator score (IS), the product of its concentration at the 

site and a medium-specific toxicity constant. The final IS for 

each potential indicator was the sum of individual ISs in each 

medium of concern. The final selection of indicators was based on 

the IS and physical parameters that are important in fate and 

transport, such as water solubility and vapor pressure. 

2.3 Exposure Evaluation 

The purpose of an exposure evaluation is to estimate the potential 

intake of each indicator compound by an exposed or potentially 

exposed population. 

Exposure evaluation involves the following tasks: 

- Evaluate fate and transport processes for the indicators; 

- Define potentially exposed populations; 

- Establish exposure scenarios for each medium; 

- Estimate exposure point concentrations; 
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I ̂ ^ or dermal contact, is identified as part of the exposure scenarios. 

Exposure scenarios are determined by integrating information from 

the RI with knowledge about potentially exposed populations and 

their likely behavior. 

2.3.3 Determine Exposures to Potentially Affected Populations 

Once exposure scenarios are established, the next step is the 

quantitative determination of the exposure concentrations at the 

potential points of contact by human populations. 

If the transporting environmental medium is assumed to be in a 

steady-state condition, then monitoring data may be used to 

quantify exposure concentrations. If site-specific data are not 

available or if transient conditions are suspected, models may be 

used to predict exposure concentrations. 

For this assessment: 

- Ground water is considered a transport medium; therefore, 

existing ground water monitoring data were used to 

represent exposure concentrations. 

Air is considered as a transport medium due to 

volatilization of organic compounds present in ground 

water. Since no air monitoring data were available, the 

Industrial Source Complex (ISC) model in a screening mode 

was performed to predict exposure concentrations. The 

specifics of this screening study are presented in Appendix 

E. 

2.3.4 Calculate Resultant Intakes by Potentially Exposed 

Populations 

Once exposure concentrations in all media have been determined, the 
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I resultant intakes to potentially exposed populations are 

» ̂ P calculated. "Exposure" is defined as the amount of compound 

J contacting body boundaries (e.g., skin, lungs, or gastrointestinal 
t 

1. tract), and "intake" is defined as the amount of chemical absorbed 

by the body. To calculate an intake, several factors must be 

I considered: 

- The amount of contaminated medium that contacts an internal 

or external body surface during each exposure event; 

The amount of contaminant absorbed during each exposure 

event; and 

- The frequency of each exposure event. 

First, the exposure coefficients, which combine information on the 

frequency and magnitude of contact with contaminants, are 

identified and used to yield a quantitative value of the amount of 

contaminated medium contacted per day. Exposure coefficients are 

developed for each exposure route and are used as input in 

calculating the intake incurred. An example of an exposure 

coefficient would be the average daily intake of drinking water or 

pounds of fish consumed in a week, etc. 

In calculating the intake incurred, an exposure coefficient is 

multiplied by the compound-specific environmental concentrations 

from site-specific monitoring data. This calculation provides a 

route-specific estimate of the total amount of each contaminant to 

which the population is exposed on a daily basis. Summing the 

exposures for each exposure route yields a total daily exposure 

level for each contaminant. 

This exposure value may be adjusted to account for the extent to 

which each chemical is transferred across the membranes of the 

exposed organism (i.e., the extent of absorption). This adjustment 

, .. f̂; / o •'•} 
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I ̂ ^ is accomplished by multiplying the route-specific daily exposure 

values by an absorption factor. Absorption factors may be 

I available in the compound-specific toxicity profiles prepared by 

EPA or Agency for Toxic Substances and Disease Registiry (ATSDR) . 

f When empirically derived absorption factors are not available, a 

* conservative extimate of the absorption factor is applied, thereby 

generating a conservative, worst-case estimate of the intake 

I incurred. Finally, this whole-body intake estimate, in milligrams 

per day (mg/day), is converted to terms of mg of 

\ contaminant/kilogram (kg) of body mass/day by dividing it by the 

body mass representative of the receptor population. Ranges of 

standard factors (i.e., body mass, surface area, etc.) for use in 

* performing exposure assessments are available in the literature. 

J Use of these standard factors promotes consistency among all 

1 exposure assessment activities. 

I The risk characterization portion of this risk assessment utilized 

J j^ average daily intake and maximum daily intake estimates. Estimates 

of average daily intake were calculated by multiplying the exposure 

coefficients derived during the exposed populations analysis by the 

- average environmental concentrations. Estimates of maximum daily 

intake were calculated by multiplying the exposure coefficients by 

•: the maximum environmental concentrations. 

Subchronic (short-term) exposure is based on the number of exposure 

I events that occur during the short-term time frame using maximum 

contaminant concentrations in the media to define dosage. 

! Subchronic exposure values are intended to represent the 10- to 

90-day exposures. Chronic (long-term) exposures are based on the 

I number of events that occur within an assumed 70-year lifetime 

* using average contaminant concentrations in the media to define 

i? dosage. 
"I 

i 

The resultant subchronic and chronic intakes are then used in the 

I ̂ ^ risk characterization process. For carcinogens, the chronic 
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intakes (CIs) are used to asses carcinogenic risk. For 

noncarcinogens, both subchronic intakes (Sis) and CIs are used to 

evaluate acute and chronic effects. 

Inhalation Exposure 

Potential inhalation intakes are estimated based on the number of 

hours in each event, the inhalation rate of the exposed individual 

during the event, the concentration of contaminant in the air 

breathed, and the amount retained in the lungs. The equation for 

calculating event-based intakes is: 

lEX = D x I x C x R F x 1/BW, 

w h e r e : 

lEX = estimated inhalation intake (mass of contaminant per 

event); 

D = duration of an exposure (hours per day); 

I = alveolar air rates of exposed persons without exertion 

(mVhr) ; 

C = contaminant concentration in exposure medium (mg/m') ; 

RF = inhaled compound in alveolar air spaces, that is, the 

fraction of the inhaled concentration that is absorbed 

into the bloodstream (assumed to be 100%) ; and 

BW = body weight of exposed person (kg). 

I Inhalation While Bathing 

A potential inhalation exposure may occur when compounds dissolved 

in water are volatilized during bathing. The inhalation intake for 
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this event is calculated as follows: 

lEX = [(AW x C x D i X l ) / ( 2 x SV) ] -H [(AW X C X Dg X I ) / B V ) X 

ABS, X 1/BW 

where: 

{ lEX = estimated inhalation intake (mg/kg/day) 

] AW = amount of water used during shower (L) 

J C = contaminant concentration in water (mg/L) 
i 

j Dl = duration of exposure in shower (hr) 
i 
I 

D2 = duration of additional exposure in enclosed bathroom (hr) 

.3 
I = alveolar air rates of exposed persons without exertion 

(mVhr) 

SV = shower volume (m') 

BV = bathroom volume (m̂ ) 

ABSg = absorption into alveolar space (100%) 

BW = body weight of exposed person (kg) 

Subchronic (short-term) exposure resulting from inhalation is 

calculated using the maximum contaminant air concentration. 

Chronic (long-term) exposure is based on the average air 

concentration. 

Dermal Exposure 

Dermal intake is determined by the concentration of compounds in 
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a contaminated medium that is contacted, the body surface area 

contacted, the duration of the contact, the flux, and the absorbed 

fraction. For exposure to contaminated water, dermal intake per 

event is calculated as follows: 

DEX = D X SA X C X Flux X ABS X 1/BW 

where: 

DEX = estimated dermal intake per event (mg/kg/day); 

D = duration of an exposure (hours); 

SA = skin surface area available for contact (cm̂ ) ; 

C = contaminant concentration in water (mg/L) ; 

ABS = the fraction of a compound absorbed through the skin; 

Flux = flux rate of water across skin (mg/cmVbr) ; and 

BW = body weight of exposed person (kg). 

Possible subchronic intake resulting from each dermal exposure 

event is calculated using the maximum (short-term) contaminant 

concentrations. Chronic intake is based on average (long-term) 

contaminant concentrations. 

Ingestion Exposure 

Potential intake resulting from ingestion of water-borne 

contaminants is determined by multiplying the concentration of the 

contaminant in the water ingested per day and the degree of 

absorption (assumed to be one hundred percent) and is calculated 

as follows: 
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IngEx = C X 1/BW X Amt x ABŜ ^ 

where: 

IngEx = estimated intake ingested per event (mg/kg/day) 

C = contaminant concentration in water (mg/L) 

BW = body weight of exposed person (kg) 

Amt = amount ingested (liters of water per day) 

ABŜ j = percent of contaminant absorbed into the blood stream 

2.4 Toxicity Evaluation 

The selected indicators are subjected to a toxicity evaluation in 

order to develop a data base to which exposure point intakes can 

be compared during the risk characterization evaluation. This 

evaluation includes the consideration of experimental studies using 

mammals and aquatic nonmammalian species (where available), as well 

as relevant standards for humans. This evaluation presents 

summaries of health effects data, toxicokinetics, toxicodynamics, 

and ecotoxicology available for the indicators. All relevant 

indices of toxicity for this risk assessment were obtained from 

USEPA databases. 

In judging the qualitative evidence of carcinogenicity, EPA and the 

International Agency for Research on Cancer (lARC) have 

adopted a "weight-of-evidence" classification considering the 

quality and adequacy of all relevant data on responses induced by 

a possible carcinogen (Federal Register 1986). There are three 

major steps in determining the weight-of-evidence for 
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i 
« .. 

carcinogenicity: 

1. Characterization of the evidence from human studies and 

from animal studies individually, 

2. Combination of the two types of studies into a final 

indication of overall weight-of-evidence for human 

carcinogenicity, and 

3. Evaluation of all supportive information to determine if 

the overall weight-of-evidence should be modified. 

2.5 Risk Characterization 

The risks to the potentially exposed population from exposure and 

subsequent intakes of the indicators are characterized in the 

following three tasks: 

1. Comparison with Applicable or Relevant and Appropriate 

Requirements (ARARs), 

i 

1 
2. Calculation of Noncarcinogenic Hazard Index, and 

i 3. Calculation of Carcinogenic Risk. 

I 2.5.1 Comparison with Applicable or Relevant and Appropriate 

Requirements 

5 

The exposure point concentrations of all contaminants are compared 

1 to ARARs or standards as defined by the National Contingency Plan 

* (NCP). At present, EPA considers drinking water maximum 

5 contaminant levels (MCLs), national ambient air quality standards 
1 
^ (NAAQS), and federally approved state water quality standards 

developed under the Clean Water Act to be applicable or relevant 

J ^^ and appropriate requirements. The NCP (under mandate from the 
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Superfund Amendments and Reauthorization Act, or SARA) also 

requires that the Federal Water Quality Criteria and Maximum 

Contaminant Level Goals (MCLG) be considered relevant and 

appropriate, even though these criteria have not been promulgated. 

Other criteria are deemed "to-be-considered" (TBCs) and are 

evaluated as potential standards if promulgated standards do not 

exist. 

2.5.2 Calculation of Noncarcinogenic Hazard Index 

The Hazard Index method is used for assessing the overall potential 

f for adverse noncarcinogenic health effects related to exposure to 

the indicator compounds. This approach assumes that multiple 

i subthreshold exposures could result in an adverse effect and that 

the magnitude of the adverse effect will be proportional to the sum 

j of the ratios of the subthreshold exposures to acceptable 

i exposures. This relationship can be expressed as: 

Hazard Index = E,/AI, + Ej/AIj -•-...+ E/AIj 

where: 

Ej = Exposure intake for the i*̂  contaminant; and 

AIj = Acceptable intake (or reference intake) for the i*̂  

contaminant. 

For a single contaminant, there may be a potential adverse health 

effect when the hazard index exceeds one. For multiple chemical 

exposures, the hazard indices, if summed, may result in an overall 

hazard index that exceeds one even if no single chemical exceeds 

its acceptable level. However, the assumption of additivity should 

be made only for compounds that produce the same toxic effect by 

the same mechanisms of action. If the total hazard index exceeds 

unity, the compounds are segregated by critical effect (or target 
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organ effect) and separate hazard indices for each compound are 

derived. 

EPA has developed information regarding acceptable intakes for 

chronic and subchronic exposures known as Reference Doses (RfDs) 

and Acceptable Subchronic Intakes (AISs), respectively. RfDs and 

AISs are available for a number of compounds through EPA's 

Integrated Risk Information System (IRIS), the primary qualitative 

and quantitative risk information data base. 

2.5.3 Carcinogenic Risk 

For potential carcinogens, risks are estimated as probabilities. 

The carcinogenic potency factor, which is the upper 95% confidence 

limit of the probability of a carcinogenic response per unit intake 

over a lifetime of exposure, converts estimated CIs directly to 

incremental risk values. CPFs are available for many compounds 

through IRIS, the quantitative risk information data base. For 

Superfund evaluations, it is also assumed that cancer risk for 

chemical I is: 

Risk (I) = [CI (inh) x CPF (inh)] + [CI (oral) x CPF (oral)] 

+ [CI (dermal) x CPF (dermal)] 

where: 

CI = chronic intake (mg/kg/day); 

inh = inhalation exposure route; 

CPF = carcinogenic potency factor for specific exposure 

route [ (n»g/kg/day)'']; 

oral = oral exposure route; 
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dermal = dermal exposure route; and 

CPF (dermal) = CPF for oral exposure route since dermal factors 

have not been derived. 

The low-dose carcinogenic risk equation is: 

Total Risk from all indicator compounds = 

S [CI X Carcinogenic potency factor (CPF)] 

The carcinogenic risks posed by each carcinogen are summed for each 

receptor population (i.e., children ages 2-6, children ages 6-12, 

and adults). The carcinogenic risk for each receptor population 

is then weighted and finally, the weighted results are added to 

yield a lifetime-weighted carcinogenic risk. 

2.6 Uncertainty 

Uncertainties exist at many levels in the process, including fate 

and transport of indicators, definitive measurements of actual or 

potential human exposures and in the carcinogenic potency factors 

for carcinogens or reference doses for noncarcinogens. The 

magnitude of uncertainty varies with the quality of data used in 

the risk assessment process and tends to be both site-specific and 

substance-specific. EPA's risk assessment process is highly 

conservative in its determination of actual human health risks. 

At each step, conservative assumptions are made to ensure that the 

final health risk projections will not underestimate the magnitude 

of risk to potentially exposed populations at a site. 
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SECTION 3 

INDICATORS 

f 
I 3.1 Selection of Contaminants of Concern 

I This section discusses the results of the indicator selection 

process. The numerous contaminants identified in the Remedial 

I Investigation are composed of a diverse group of compounds with 

varying toxicological properties. The extent of contamination 

differs widely in concentration and occurrence throughout the 

» site. Selective identification of compounds of concern is 

J undertaken in order to focus effort on a limited set of compounds 

i that represent the majority of risks or hazards associated with the 

CLTL site. Selection of indicators for this risk assessment (RA) 

I was performed in accordance with procedures described in detail in 
i 

the Superfund Public Health Evaluation Manual (US EPA 1986a). 
f 

3.2 Indicator Selection 

The first task in the indicator selection process is the 

development of a preliminary list based on chemical toxicity 

information and site concentration data. A chemical's indicator 

score (IS) is calculated by totaling several medium-specific 

values, which are the products (CT) of concentrations (C) and 

medium-specific toxicity constants (T) (US EPA 1986a). The 

compounds can then be ranked by their carcinogenic and 

noncarcinogenic indicator scores. By considering additional 

factors such as mobility, frequency of detection, extent of 

contamination, similarity to other related compounds, 

bioconcentration potential, persistence, etc., a final group of 

representative compounds is then selected. 

The following points pertain to the review of analytical data for 

chemicals detected at the CLTL site: 
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(1) The data used in this risk assessment are presented in 

Appendix A. 

(2) The selection process has been limited to Priority Pollutant 

inorganic constituents and organic compounds. Compounds 

that are tentatively identified are not included in the 

process. Both identification and quantitation of 

tentatively identified compounds (TICs) are limited by 

analytical procedures. It should be noted, in regard to all 

compounds identified in the TIC analyses, that TICs are 

non-Priority Pollutant compounds identified by finding the 

"best" match between the mass spectra derived from the 

unknown peak in the sample and a computer library search of 

mass spectra. The concentrations reported for the TICs are 

estimated values calculated by assuming a 1:1 response 

factor to that of the closest eluting internal standard of 

known concentration. Therefore, the TIC is not quantitated 

to a reference standard of the identified compound. These 

factors cause a gross approximation of the TIC concentration 

and qualitative identification. 

(3) The concentrations of Priority Pollutant inorganic 

constituents in soil samples were compared to background 

levels provided by NJDEP, which are specific to this site, 

and to the site-specific background soil samples collected 

by ERM. Only those inorganics found at levels above 

background or NJDEP soil concentrations were considered in 

the selection process. (The background levels used in the 

CLTL RA are also presented in Appendix A ) . 

(4) Only ground water, surface soils, and subsurface soils were 

addressed in the indicator selection process for the CLTL 

Risk Assessment. 

(5) Organic compounds removed from consideration were those 
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detected infrequently at trace levels, or near the 

laboratory reporting limit or both. 

(6) Compounds for which no medium-specific toxicity constants 

were available in the Superfund Public Health Evaluation 

Manual (US EPA, 1986a, Appendices A-3 and A-5) could not be 

ranked in the indicator selection process. These compounds 

were qualitatively evaluated for potential toxicity during 

the indicator selection process. 

i: 

(7) Modified arithmetic means were used as representative 

i concentrations in the indicator selection process and 

subsequent sections of the report. The mean is modified to 

use one-half the laboratory reporting limit for compounds 
i 

I occurring at levels below the analytical detection limit. 
I 

I The indicator worksheets for the CLTL site are presented in 

1 ^ Appendix B. The short-listed indicator compounds/constituents 

I (generally the top third in ranking) and the assumptions used to 

select the final indicators are given in Table 3-1. 

~ 3.3 Discussion of Classification of Compounds 

A general discussion of the chemical classes and several 

, representative compounds detected during the RI is presented here 

I to emphasize t^e need to select indicators from various classes. 

The volatile organics are composed, in general, of halogenated 

\ aliphatic and selected aromatic compounds. These compounds are 

generally soluble in water and have relatively high volatility 

1 rates. They are not readily adsorbed to soils/sediments or 

suspended particles and are therefore available for transport to 

f ground water through leaching processes, to surface water through 

J run-off, and to the atmosphere through volatilization from soils 

or surface water or both. Toluene, trichloroethene, benzene, 

I ^^ ethylbenzene, and vinyl chloride were among the volatile organic 
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Table 3-1 

JOSTiriCATIOM FOR SrLECTlOU OP IWDICATORS 

OOftPOUNO J t JSTi r iCATlOH 
RANK 

Re PC SELECTED 

Arsenic 

1.2-DlchIoroechafie 

Trichloroethene 

Vinyl Chloride 

1,I-Dlchloroethene 

Benzene 

Zinc 

t rans- l ,2-Dlchloroethene 

Lead 

o 
o 
CI 

o Exceeded HCL In Intenaedlate/shallow ground water 
o Exceeded background soil levela 
o Detected In all aedla aaapled 

o Rltheat scored volatile organic coapound 
o Exceeded HCL In Interaediate/shallow ground water 

o Exceeded HCL in interaediateAshallow ground water 
o Frequently detected In Interaedlate/shallow ground 

water and aubaurface aolla 
o Highest concentration of any VOC detected In aubaur­

face aolls 

o Class A carcinogen 
o Exceeded HCL in interaedlste/shsllow ground water 

o Claas C carcinogen; not evaluated as a carcinogen per 
guideline 

o Exceeded HCL in interaediate/shallow ground water 
o Low noncarclnogen ranking 
o Detected in 3/70 sa«plingB In interaedlate/shallow 

ground water 

o Claas A carcinogen 
o Exceeded HCL In interaedlate/shallow ground water 
o Detected in aubaurface soils (<1 pp«) 

o Highly ranked noncarclnogen 
o Detected frequently in all *edia saapled 
o Exceeded soil background levels 

o Highly ranked noncarclnogen 
o Detected frequently in all Media saapled 
o Exceeded HCtC in interaedlate/ahallow ground water 
o Detected in aubnurface aolla at aaxlmia of 10 ppa 
o Degradation product of trichloroethene 

o Highly ranked noncarclnogen 
o Detected frequently in all aedia aaapled 
o Exceeded newly proposed HCL (0.005 ag/L-ll/Be) In 

deep and interaedlate/shallow ground water 
o Haxlaua concentrations detected in aurface and 

subsurface sol la exceeded soil background levels 

1 1 

17 J 

2 3 

10 « 

2C 

1* 7 

Tes 

Tea 

Tea 

Tes 

No 

Tea 

Tea 

Tea 

Tea 
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Table 3-1 
(continued) 

JOSTinCATIOR POR SELECTIOR OF IRDICATORS 

OOMPOUKO JUSTIFICATIOM 
RANK 

NC PC SELECTED 

1,2-DlchIorobenEene o Exceeded HCL In interaedlate/shallow ground water 
o Infrequently detected In aubnurface aolla (3/66) but 

at concentratlona >200 ppa 
O EPA severity of effect ratings (RVes)i <>-OTal, 

9-inhalatlon 

12 Tea 

Chlorobencene o Exceeded HCL in interaedlate/shallow ground water 
o Infrequently detected in aubaurface soils (3/66) 

but at aaxlaua of 53 ppa 
o EPA severity of effect rstlngs (RVea)) 4-oral, 

1-inhalatlon 

13 No 

Phenol Haxlaua concentration detected In Interaedlate/ 
ahallow ground water exceeded drinking water level 
(1,000 ppb in June 1966; 80 ppb in Septeaber 1986 -
aaxlaua concentration not confiraed) 
Detected Infrequently in subsurface soils (3/66) 
Detected Infrequently in interaedlate/shallow ground 
water (5/70) 

15 No 

f K t * Haxlaoa Osotaalnsnt Level 
HCLG > Haxlaua Oxitaainant Level Goal (proposed) 

O 



compounds detected at the site. 

The semi-volatile organics contain two classes: the base-neutrals 

and the acid extractables. Base-neutrals are those compounds which 

require basic or neutral pH conditions for extraction from 

environmental matrices. In general, these compounds are (juite 

strongly adsorbed to available organic matter, such as soils, 

sediments, or suspended particles. Therefore, the movement of 

base-neutrals through soils and ground water systems is likely to 

be substantially retarded. However, they may be readily 

transported to surface waters as run-off during high rainfall 

events, to the atmosphere as fugitive dust, and possibly by 

volatilization from soils and surface waters to the atmosphere. 

Various base-neutrals were detected during the RI, including 

phthalate esters, 1,2-dichlorobenzene, and polynuclear aromatic 

hydrocarbons (PNAs). 

The acid extractables are phenolic compounds (in some cases listed 

as cresols) and require acidic pH conditions for their extraction 

from environmental matrices. Phenolics have moderate to high water 

solubilities, but extremely low volatilization rates. As a class, 

the degree of adsorption onto soils/sediments and suspended 

particles is mixed. Phenolic compounds do not readily volatilize, 

but are susceptible to oxidation, photolysis, and biodegradation. 

Phenol, 2,4-dichlorophenol, and 4-nitrophenol are representative 

of the acid extractables detected during the RI. 

The inorganic class contains the trace elements and the metals. 

Fate and transport processes are dependent upon the chemical 

speciation of the inorganic constituent. However, these 

constituents may adsorb to soils or sediments, or suspended 

particles, thus limiting their transport to the ground water, 

surface water, and atmosphere. Arsenic, lead, zinc, and cadmium 

were among the inorganic constituents detected during the RI. 
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Water solubility of the inorganics varies widely, depending on 

environmental conditions and concentrations of complexing species 

present. Inorganics generally do not volatilize. 

3.3.1 Summary of the Indicators 

The indicators were selected for the aforementioned media using 

EPA's procedures and methods as detailed in the SPHEM (US EPA 

1986a). The worksheets from this selection process are given in 

Appendix B. Primary consideration in the final selection of 

indicator compounds was based upon toxicity and the concentrations 

and frequency with which a compound was detected in all media. The 

resulting indicators selected for the Bridgeport CLTL Active 

Terminal Risk Assessment are: arsenic; 1,2-dichloroethane; 

trichloroethene; vinyl chloride; benzene; zinc; trans-l,2-

dichloroethene; lead; and 1,2-dichlorobenzene. 
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SECTION 4 

EXPOSURE EVALUATION: NO-ACTION ALTERNATIVE 

4.1 Exposure Evaluation 

The purpose of an exposure evaluation is to determine the potential 

intake of each indicator by an exposed or potentially exposed 

population in the absence of any remedial action. This exposure 

evaluation is performed according to the methods presented in the 

SPHEM (USEPA 1986a) and the Superfund Exposure Assessment Manual 

(USEPA 1988). 

Exposure evaluation involves the following steps: 

o Identification of exposure pathways 

-- Determination of possible chemical release sources and 

release media 

— Prediction of environmental fate and transport of 

indicators released from contamination source areas 

— Identification and characterization of possible human 

exposure points 

— Identification of human exposure routes at possible 

exposure points 

o Estimation of exposure point concentrations 

o Estimate chemical intakes 

The steps in exposure evaluation are presented in the subsections 

below. 
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4.2 Source(s) of Contamination 

The primary sources of contamination at the site appear to be the 

subsurface soils and ground water in the areas of the former 

settling lagoons and aeration lagoons (Figure 1-2). The highest 

concentrations of compounds/constituents in the soils are in the 

area of these former lagoons. Other potential sources of 

contamination at the site include the overflow area, described in 

Section 1.3, and the parking lot, where poor housekeeping practices 

may contribute to the observed contamination. The RI also 

identified the rinse water holding tank, where two leaks had been 

discovered (and repaired), as an additional potential source of 

contamination. 

4.3 Fate and Transport Processes 

The purpose of this qualitative evaluation is to identify any 

significant intermedia transport routes that may need to be 

considered in detail later through fate and transport modeling. 

The indicators chosen for this RA behave differently in the 

environmental media being considered: air (vapors) and ground 

water. In general, the volatile organic compounds (VOCs) tend to 

be more mobile in the environment than arsenic, zinc or lead. 

Complete fate and transport profiles for these indicators are given 

in Appendix Ĉ . Table 4-1 presents the relative importance of 

aquatic processes influencing the fate and transport for the 

indicators. Table 4-2 details the physical-chemical properties of 

the indicators that determine their environmental fate and 

transport. 

In general, volatilization and oxidation are important fate 

processes for the volatile organics. These compounds adsorb to 

soil particles or bioaccumulate in tissues to a lesser extent than 

inorganic constituents, base-neutrals such as phthalate esters or 
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Table «.-! 

RELATIVE IMPORTANCE OF PROCrsSES INFLUENCING FATE OF INDICATORS 
AT CI.TL BRIDGEPORT SITE 

Sorption Volatlllr^tlon B1 od«>grsdat Inn Photolyala-Dlrect Hydrolysis Bloaccnaulatlon 

Trichloroethene 

trona-l,2-Dlchloroethene 

Vinyl Chloride 

Renrene 

1,2-Dichlorobencene 

1,2-Dlchloroethaoe 

Arsenic 

Uad 

Zinc 

« 

^ 

^ 

Key to Syabols: 
* Could be an iaportant fate process 
- Not likely to be on iaportant process 
I laportance of process uncertsln or not kaoMi 

SOURCES: Hills, et si., 1982 
Callahan, et si.. 1979 
Cleaent Aasocistes, Inc., 1989 
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TABLE «.-J 

PHYSICAL AND CHEMICAL PROPERTIES 
OF THE INDICATORS > 

Lead 

Molecu la r w e i g h t , g 

Me l t i ng p o i n t , *C 

B o i l i n g P o i n t . 'C 

D e n s i t y , g / a 

T r i ­
c h l o r o e t h e n e 

131.39 

- 7 3 

87 

l.<.6« 

i r a n a - l 
O l c h l o r o r 

96.9*. 

- 5 0 

«.7.5 

1.256 

. 2 -
t hene 

Vinyl 
c h l o r i d e 

6 2 . 5 

- 1 5 3 . 8 

- 1 3 . 3 7 

0 . 9 1 

Bentene 

78.12 

5 .5 

8 0 . 1 

0 .879 

I . 2 - D l c h l o r o -
bmzme 

1(.7.01 

-17 

180.5 

1.3 
(20 'C) 

1,2-Di-
c h l o r o e t h a n e 

98 .98 

- 3 5 . 3 6 

83.47 

1.253 
(20*C) 

Araen ic 

74.92 

817 

613 

5.727 

Lead 

207.19 

1740 

327 

11.35 

Zinc 

65 

419 

907 

7.14 

Partltloa Coefficients 

Uater solubility, ppa 1.10E403 

(25*C) (20*C) 

Octanol-Uater, Row 2.63E*«2 

Sedlaent-Uater, Roc 1.26E-02 

Mlcroorganlaa-Mater, Kb 9.70E+01 
((ug/g)/(ag/L)) 

VolatillEstlaa Coefflclenta 

Henry'a Law (instants 9.10E-03 
(ata a3/aole) 

Vapor Pressure, aa Rg 5.79E+01 
(20*C) 

Reaeratlon Rate Ratio, 5.48E-01 
(KvC/KvO) 

6.00E*02 2.70E*fl3 1.75E+03 1.00E«fl2 

(2B*C) (20*C) 

1.23E*fl2 1.70E*«1 1.35E*fl2 3.60E*fl3 

5.90E+01 8.20E*fl0 8.30E+01 1.70E««3 

4.80E*fll 5.70E*00 3.70E+01 7.30E*02 

6 .70E-02 8.14E-02 5.50E-03 1.93E-03 

3.26E*02 2.66E403 9.52E401 1.00E'»fl0 
(20*C) (20*C) 

6.01E-01 6.75E-01 5.74E-01 4.95E-01 

8.69E+03 

3.00E*«1 

1.40E*«1 

9.00E+00 

I n s o l u b l e 

NA 

NA 

NA 

I n s o l ­
u b l e 

HA 

NA 

NA 

I n s o l u b l e 

NA 

NA 

NA 

9.14E-04 

6.10E*01 
(20*C) 

NAV 

NA NA NA 

0.00E'»00 0.00E-»00 0.00E4«0 

NA NA NA 

o 
CI 

NA - Not applicable 
NAV - Not available 

SOURCES: Viirnchueren, 1983 
Meant, 1974 
Mi 11a, et al., 1982 
Lyann, et al., 1982 
Cleaenta Annoclaten, Inc., 1985 
US EPA, 1986a (Appendix A-1) 



polynuclear aromatic hydrocarbons, or pesticides. For the 

inorganic constituents, adsorption onto soil particles and 

subsequent erosion of surficial soils could result in the transport 

of contaminated dust particles. 

4.4 Exposure Scenario for Each Medium 

Exposure scenarios are determined by integrating information about 

the nature and extent of contamination as defined in the RI with 

knowledge about potentially exposed populations and their likely 

behavior. 

4.4.1 No-Action Conditions at the Active Terminal 

The present conditions at the CLTL site are as follows: 

Site Conditions 

The facility functions as an operational truck terminal; 

The CLTL terminal is bounded to the south and east by Moss 

Branch and Cedar Swamp, to the north by a residential area, 

and to the west by open land and a few residences (Figure 

1-2); an orchard and the BROS site lie to the east of the 

terminal beyond Cedar Swamp; Cooper Lake lies north of the 

residential area discussed above; 

The area south and east of the site is a swamp to which 

access is restricted because of the marshy conditions and 

profuse vegetation; 

The areas of the former settling lagoons and former 

aeration lagoons are vegetated to various extents; 

A truck parking lot/driveway area covers approximately 
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s 
f ,̂ . two-thirds of the terminal; a non-hazardous dust 

suppressant (confirmed by EP toxicity analysis) is used 

over much of the parking lot/driveway area; 

The site is fenced along Cedar Swamp Road and Oak Grove 

Road. 

Extent of Contamination 

The former settling lagoons and the former aeration lagoons 

are the primary sources of Priority Pollutant contaminants 

occurring in ground water beneath the CLTL site. 

The extent of contamination in shallow and intermediate 

subzone ground water is adequately defined to begin 

remedial action. 

The primary areas with soil contamination in the active 

terminal area of the CLTL site include the former settling 

lagoons, the former aeration lagoons, the former overflow 

area, and the truck parking lot/driveway area. Additional 

sampling is necessary to fully characterize the extent of 

contamination in the truck parking lot/driveway area. 

Localized contamination of shallow soil in the truck 

parking lot/driveway area may be attributed to poor 

housekeeping practices in this area. Historical overflow 

of the former final settling lagoon is a source of Priority 

Pollutant inorganic and organic contaminants present in 

shallow soil east of the former final settling lagoon. 
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TABLE 4-3 

POTENTIAL EXPOSURE PATHWAYS FOR AFFECTED MEDIUM 

TRANSPORT 
MEDIA 

Ground water 

Air 

SOCRCE 

Contaalnated 
Sol la 

CLTL Produc­
tion uell 

RELEASE 
HECHANISM 

Infiltration 
and Transport 

Volatilisation 

Volatilization 

EXPOSURE 
POINT 

Shallow/ 
Int«?ra«Mlate 
Subronea 

Deep subzone 

Trailer 
RinAing 
Operation 
CLTL Produc­
tion Well 

Off-Site 
Residences 

Trailer 
Rinsing 
Operation 

EXPOStrRE 
ROUTE 

Dental contact 

Inhalation 

Ing«»stion 

Deraal Contact 

Inhalation 

Ingestion 

Deraal contact 

Inhalation 

Inhalation 

SELECTED FOR 
ANALYSIS 

Yea 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes-workers 
only 

Yes-residen­
tial area 

Tea-workers 

CD 



4.4.2 Exposure Scenarios for the Environmental Media 

Potentially Affected Populations 

- Approximately 20 potentially affected residences are found 

within a 2,000 foot radius of the site (Figure 4-1); 

- Workers at the CLTL terminal represent a second population 

for whom an exposure scenario must be considered. There 

are 3 shifts 5 days/week at the CLTL terminal; there is 1 

shift on Saturdays. 

Further details on the site background, operations, and conditions 

may be found in Section 1 of this report and also in the Remedial 

Investigation Report for the site (EPA 1989). 

The primary exposure pathways for the indicators are influenced by 

the geology and hydrology of the site as well as the chemical 

properties of the indicators. These factors interact to define the 

various routes by which the compounds originating at the site could 

affect potentially exposed populations. These routes are presented 

in detail in Table 4-3 and are summarized below: 

Medium 

Ground Water 

Air 

Release 
Pathway 

Residential Use 
of Ground Water 

Industrial Use of 
Ground Water (CLTL 
Production Well) 

Volatilization from 
Contaminated Ground Water 
(CLTL Production Well) 

Exposure 
Route 

Ingestion 
Inhalation 

Dermal Contact 

Dermal Contact 

Inhalation 
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TABLE '.-'i 

GROUND WATER SAMPLE RESULTS FROM CLTL PRODUCTION WELL 
(concentration In ppb) 

PARAMETER SEP. 86 
LIMIT OP 
DETECTION 

ORGANICS 

Methylene Chloride 
trans-l,2-Dlchloroethene 
Trichloroethene 
Benzene 
Vinyl Chloride 
1,2-Dichloroethane 
Tetrachloroethene 
Chlorobenzene 

50 
29W9 
1900 

U0 
20 
30 
10 
10 

5 
5 
5 
5 
10 
5 
5 
5 

INORGANICS 

Copper 
Zinc 
Phenols 
TOC 
TOX 
TDS 

50 
80 
36 

4700 
2500 

172000 

20 
20 

I* 

100 
5 

10000 

Source: ERM, 1989 



Ground Water 

Ground water is considered a transport medium because the 

shallow/intermediate and deep subzone 

could be used as a potable water supply. 

I 
5 shallow/intermediate and deep subzone ground water potentially 

Ground water from the CLTL production well is used at a rate of 

15,000 gallons per day for the trailer rinsing operations. The 

concentrations reported in the CLTL production well are presented 

in Table 4-4. These concentrations will be used to assess the risk 

to workers and to residents in the area from the trailer rinsing 

operations. 

Air 

As described above, contaminated ground water from the CLTL 

Production Well is used in the trailer rinsing operation at the 

terminal. Volatilization of organic compounds from this water may 

present a potential risk to workers at this facility and residents 

living near the CLTL active terminal who may inhale the 

contaminants. For this reason, air is considered as a transport 

medium. 

Inhalation of fugitive dust particles from the CLTL parking lot is 

considered an exposure pathway. Conditions were selected to 

represent the worst case for fugitive dust emissions. This 

exposure pathway is based on the limited soil sampling performed 

in the CLTL truck parking lot. Additional sampling will be 

necessary to fully characterize the health risks related to soil 

contamination at the site. Preliminary determination of the 

intakes and resultant risks associated with this scenario are 

presented in Appendix D. 
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Table î-5 

ROUTES OP EXPOSURE USED IN CALCULATION OP INTAKES 

POPULATION 
ROUTES OF 

DERMAL EXPOSURE 
ROUTES OP 

INHALATION INTAKE 
ROUTES OP 

INGESTION EXPOSURE 

Adult o Demal contact with ground 
water while bathing 

Children Age 2-6 o Demal contact vrith ground 
water while bathing 

Children Age 6-12 o Demal contact with ground 
water while bathing 

O 
o 
CI 

en-
CJ5 

Adult (Workers) o Demal contact with CLTL 
production well water while 
rinsing trailers 

o Volatilization of compounds 
into the air from ground 
water while bathing 

o Volatilization of compounds 
into air from CLTL produc­
tion well during trailer 
rinsing operation 

o Volatilization of compounds 
into the air from ground 
water while bathing 

o Volatilization of compounds 
Into air from CLTL produc­
tion well during trailer 
rinsing operation 

o Volatilization of compounds 
into the air from ground 
water while bathing 

o Volatilization of compounds 
into air from CLTL produc­
tion well during trailer 
rinsing operation 

o Volatilization of compounds 
into air from CLTL produc­
tion well during trailer 
rinsing operation 

o Ingestion of ground 
water as potable 
water supply 

o Ingestion of ground 
water as potable 
water supply 

o Ingestion of ground 
water as potable 
water sup>ply 

Not Applicable 



Table <.-6 

STANDARD PARAMETERS USED FOR CALCULATION OF INTAKES 

Parsaeter Adult 
Scandiird Value 
Child Age 6-12 Child Age 2-6 

Physical Characterlatlea 

Average Body Weight (kg) 

Surface Area Available for Deraal Exposure 
(sq ca) 

Activity Characterlatlcs 

Aaount of Water Ingested Dally (lltera) 
Percentage of Surface Area laaersed 

Miile Bathing (X) 
Length of Exposure While Bathing (alnutes) 
Aaount of Air Breathed While Bathing 

(cubic aeCera) 
Length of Additional Exposure After 

Bathing (alnutes) 
Volume of Shov>erstall (cubic aeters) 
Volume of Bathrooa (cubic aeters) 
Volume of Water Used Mille Showering (liters) 
Abfvorptlon via Ingestion (T) 
Bathing Frequency 
Alveolar Air Ratea - Resident (cubic aeters/hr) 

Absorption in Alveolsr Spaces (X) 

Alveolar Air Rates - Wbrker (cubic aeters/hr) 

Exposure Duration - Worker 

Exposure Duration - Residents 

Percentage Surface Area Exposed - Wbrkera (X) 
Water Usage 

Material Characteristics 

Mass Flux Rate (water-based) (ag/aq ca/hr) 

70 (a) 

18150 

a 
a 

c 
c 

2 
100 

20 
0.<.2 

10 

c 
c 
c 
a 
a 
a 

a 
a 

d 

d 

e 

3 
10 
200 
100 
1/day 
0.83 

100 
2.8 (Boderate 
exertion) 
8 hrs/day 
250 days/yr 
2i> hrs/day 
312 days/yr* 
20 
75 

0.5 

o 
o 
CI 

29 (b) 

\euie 

2 
100 

20 

e .u2 

10 

3 
10 
200 
100 
1/day 
0.<i6 
(no exertion) 
100 
NA 

2«i hrs/day 
312 days/yr 
NA 
75 

0.5 

a) Superfund Exposure Asaessaent Manual (US EPA, 1988) 
b) Anderson, et al., 1985 
c) K.C. S)-iimi9, "An Approximation of the Inhalation Exposure to Volatile Synthetic Organic Compounds fro«t Showering 

with Contaninnted Household Wster, paper presented at the Symposium of American C<:)lleRe of Toxlcologlsts, 
15 November 1985. 

d) ERM Staff Professional JudRm»?nt 
e) Versar. Inc., 1987 

NA - Not applicable 
* 312 day residential exposure to vapora froa trailer rinsing operation based on 6 daya/vieek for 52 weeks 

16 (b) 

6980 

1 

100 

20 
0.(>2 

10 

3 
10 
200 
100 
1/day 
0.25 

100 
NA 

2fc hrs/day 
312 days/yr 
NA 
100 

0.5 
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4.5 Exposures to Potentially Affected Populations 

I The next step in a RA is the quantitative determination of the 

i potential exposure concentrations at the points of contact to human 

populations. 

i 
4>5.1 Potentially Affected Populations 

The sources of contamination and applicable transport mechanisms 

j have been evaluated to define the average and worst-case exposure 

scenarios for the CLTL site. Approximately 2 0 residences are 

located within 2,000 feet of the CLTL active terminal (Figure 4-1). 

The analytical results of ground water samples from residential 

j wells in the vicinity of the CLTL site collected by USEPA are 

presented in Appendix A. The most recent sampling was conducted 

\ in March 1989. The contamination detected in this round of 

^ k sampling of the residential wells along Oak Grove Road included 

TCE (12 ppb), copper (33 to 260 ppb), and zinc (80 to 220 ppb). 

T For this RA, the potentially affected population consists of adults 

i and children living in the vicinity of the CLTL site and 

individuals working on-site. Routes of exposure concerning 

I contaminant intakes and dosage are analyzed for each of the three 

populations: adult (and worker), children ages 2-6, and children 

; ages 6-12. The routes of exposure for the different populations 

are outlined in Table 4-5. 

' 4.6 Calculation of Resultant Intakes 

I 

Conservative assumptions consistent with EPA Guidelines (USEPA 

1986a, 1988) were used for this RA. The assumptions concerning 
I 
] duration and frequency of contact with the exposure medium along 

with other standard parameters for calculation of intakes are given 
\ ^P in Table 4-6. 
1 



TABLE t - r 

SUBCRRONIC/CHRONIC EXPOSirRC CHARACTERISTICS 

ROUTE OF 
EXPOSURE MEDIA ACTivrnr POPULATION 

SUBCHRONIC EXPOSURE 
CHARACTERISTICS 

CHRONIC EXPOSURE 
CHARACTERISTICS 

Deraal 

Inhalation 

o 
o 
en 

Ground water 
(shallow/ 
interaedlate 
and deep aub-
zooea) 

Casual 
Contact During 
Bathing 

Ground water 
(CLTL Production 
well) 

Air 
(vapors froa 
truck rinsing 
operatloo-CLTL 
Production well) 

Casual 
Contact During 
Wbrk 

Inhalation 

Ground Water 
(ahallow/ 
interaedlate 
and deep aub-
zonea) 

Volatilization 
During Bathing 

Child Age 2-6 

Child Age 6-12 

Adulta 

Wbrker 

Child Age 2-6 

Child Age 6-12 

Adulta 

Child Age 2-6 

Child Age 6-12 

Adult! 

T̂ ienty ainutea of exposure 
{ i w n of body) at aaxlmua 
concentration 

Twenty ainutea of exposure 
{IVXn of body) at aaxlmua 
concentration 

Twenty alnutes of exposure 
(100X of body) at aaxlaua 
concentration 

Tvxnty alnutes of exposure 
to aaxlaua concentration 

Twenty ainutea of exposure 
to aaxlaua concentration 

Twenty alnutes of exposure 
to aaxlaua concentration 

Twenty alnutes of exposure 
(100X of body) 365 days per 
year at average concentration 

Twenty alnutes of exposure 
(100X of body) 365 days per 
year at average concentration 

Twenty alnutes of exposure 
(100X of body) 365 days per 
year at average concentration 

Eight hours of exposure (20X 
of body) at saapled concen­
tration 

Twenty-four hours of exposure 
312 days per year at saapled 
concentration 

Tv«enty-four hours of expo­
sure. 312 days per year at 
saapled concentration 

Twenty-four houra of expo­
sure, 312 days per year at 
ssapled concentration 

Twenty alnutes of exposure, 
365 days per yesr at average 
concentration 

Twenty alnutes of exposure, 
365 daya per year at average 
concentration 

Twenty alnutes of exposure. 
365 days per year at average 
concentration 



*j!:i.^^::sj 

TABLE 4-T 
(continued) 

SUBCHPONIC/CHRONIC EXPOSURE CHARACTERISTICS 

ROUTE OF 
EXPOSURE MEDIA ACTIVITT POPULATION 

SUBCHRONIC EXPOSURE 
CHARACTERISTICS 

CHRONIC EXPOSURE 
CHARACTERISTICS 

Ingeatlon 

Air 
(volatilized 
coapounds froa 
CLTL Production 
well) 

Ground Uater 
aha How/Inter­
aedlate and deep 
subzones 

Inhalation 

Possible 
Drinking 

worker 

Child Age 2-6 

Child Age 6-12 

Adults 

Ingestion of IL of con­
taminated viater at aaxlaua 
concentration 

Ingeatlon of 2L of con­
taalnated water at aaxlaua 
concentration 

Ingestion of 2L of con-
taalned uater at aaxlaua 
concentration 

Ei^t hours of exposure to 
saapled concentration In 
production well 

Ingestion of IL of contsaln-
sted water at sversge concen-
trstion 

Ingestion of 2L of contsaln-
ated water at average concen­
tration 

Ingestion of 2L of contaaln­
ated wster St sversge ooncen-
trstion 

CD 
CD 
CI 

C J 
CD 



Table <.-B 

Expoaure Point Concent rationa and Intakes 

EXPOSURE MEDIA 
ROUTE OF 
EXPOSURE 

EXPOSED 
POPULATION INDICATOR 

SHORT TEPM SUBCHRONIC LONG TERM CHRONIC 
CONCENTRATION INTAKE CONCENTRATION INTAKE # 
(PPM) (mg/kg/day) (PPM) (mg/kg/day) 

GROUND WATER 
(shallow/inter­
aedlate subzones) 

INHALATION 
(bathing) 
(1) 

Adults 

Child 6-12 

Child 2-6 

DERMAL CONTACT 
bathing 
(2) 

Adults 

CD 
CD 

o 

Trichloroethene 
trans-l,2-Dichloroethene 
Vinyl chloride 
Benzene 
1,2-Dichlorobenzene 
Arsenic 
Lead 
Zinc 
1.2-Dlchloroethane 

Trichloroethene 
trana-I.2-Dichloroethene 
Vinyl chloride 
Benzene 
I . 2 - D l c h l o r o b e n z e n e 
Araenic 
Lead 
Zinc 
1.2-Dlchloroethane 

Trichloroethene 
trans-l,2-Olchloroethene 
Vinyl chloride 
Benzene 
1,2-Dlchlorobenzene 
Arsenic 
Lead 
Zinc 
1,2-Dichloroethane 

Trichloroethene 
trans-l,2-Dichloroethene 
Vinyl chloride 
Benzene 
1.2-Dichlorobcnzene 
Arsenic 
Lead 
Zinc 
I,2-DlchIoroethane 

6.9flE*fll 
8.9flE*<W 
3.00E-01 
1.80E*<W 
1.23E*«fl 
3.50E*00 
6.85E*«1 
l.«.0E*00 

(>.80E«M 
6.90E*fll 
8.9flE*«0 
.00E-01 
.e0E'«0 
.23E*fl0 
.50E*«0 
.85E*fll 
.«.0E*fl0 

<i.80E«00 
6.90E*fll 
e.9BE*fl0 
3.00E-01 
1.80E*«0 
1.23E*«0 
3.5«E*«0 
6.85E*fll 
l.'.0E*fl0 

<i.B0E«00 
6.90E*«1 
8.90E*00 
3.00E-0I 
1.80E+00 
1.23E*«W 
3.50E*«« 
6.85E*01 
I. l.0t*tm 

8.21E-01 
1.I8E441 
1.52E*fl0 
5.13E-02 
3.08E-fll 
Not volatile 
Not volatile 
Not volatile 
2.39E-01 

1.09EMW 
1.57E*fll 
2.03E*«0 
6.8(iE-02 
(•.10E-01 
Not volatile 
Not volatile 
Not volatile 
3.19E-01 

1.08E*«0 
1.55E'MS1 
2.0BE*fl0 
6.75E-02 
«..05E-01 
Not volatile 
Not volatile 
Not volatile 
3.15E-01 

2.05E-0«. 
2.95E-03 
3.81E-0'. 
1.28E-05 
7.70E-05 
5.26E-05 
1.50E-0«i 
2.93E-03 
5.99E-05 

«.30E-fll 
3.97E*«0 
3.e8E-01 
3.05E-02 
1.16E-01 
5.6«.E-02 
1.1(.E-«1 
2.l.lE*fl0 
7.67E-02 

*.30E-01 
3.97E*«0 
3.88E-01 
3.05E-fl2 
1.16E-01 
5.6«iE-«2 
1.1<.E-01 
2.1,11*99 
7.67E-02 

4.30E-01 
3.97E*fl0 
3.8BE-01 
3.05E-02 
1.16E-01 
5.6«.E-02 , 
l.UE-01 
2.4IE+00 
7.67E-02 

*.30E-01 
3.97E*fl0 
3.88E-01 
3.05E-02 
1.16E-01 
5.64E-02 
l.UE-01 
2.«.lE*fl0 
7.67E-02 

6.27E-02 
5.79E-01 
5.66E-02 
4.«.5E-03 
1.69E-02 
Not volatile 
Not volatile 
Not volatile 
1.12E-02 

8.65E-03 
7.99E-02 
7.eiE-03 
6.1(.E-04 
2.33E-03 
Not volatile 
Not volatile 
Not volatile 
1.54E-03 

5.69E-03 
5.25E-02 
5.1«.E-03 
«.0(.E-0'> 
1.5<.E-03 
Not volatile 
Not volatile 
Not volatile 
1.02E-03 

1.57E-fl5 
1.45E-««. 
l.«.2E-05 
l.llE-06 
4.23E-06 
2.06E-06 
«i.l6E-06 
8.79E-05 
2.80E-06 



Table A-8 
(continued) 

Expoaure Point Concentrationa and Intakes 

EXPOSURE MEDU 
ROUTE OF 
EXPOSURE 

EXPOSED 
POPULATION INDICATOR 

SHORT TERM SUBCHRONIC LONG TERM CHRONIC 
CONCENTRATION INTAKE CONCENTRATION INTAKE « 
(PPM) (mg/kg/day) (PPM) (mg/kg/day) 

INGESTION 
(drinking) 
(2) 

o 
CD 
CI 

Chi ld 6-12 

Ch i ld 2-6 

A d u l t s 

C h i l d 6-12 

T r i c h l o r o e t h e n e 
t r a n a - l , 2 - D l c h l o r o e t h e n e 
v tny l c h l o r i d e 
Benzene 
1 ,2-Dichlorobenzene 
Arsen ic 
Lead 
Zinc 
1 ,2 -Dich lo roe thane 

T r i c h l o r o e t h e n e 
t r a n s - l , 2 - D i c h l o r o e t h e n e 
Vinyl c h l o r i d e 
Benzene 
1 .2-Dlch lorobenzene 
Arsen ic 
Lead 
Zinc 
1 , 2 - D l c h l o r o e t h a n e 

T r i c h l o r o e t h e n e 
t r a n s - l , 2 - D l c h l o r o e t h e n e 
Vinyl c h l o r i d e 
Benzene 
1 ,2 -Dich lorobenzene 
Arsen ic 
Lead 
Zinc 
I , 2 - D l c h l o r o e t h a n e 

T r i c h l o r o e t h e n e 
t r a n s - I , 2 - D l c h l o r o e t h e n e 
Vinyl c h l o r i d e 
Benzene 
1 ,2 -Dlch lorobenzene 
Arsen ic 
Lead 
Zinc 
I , 2 - D l c h l o r o e t h a n e 

lt.B9t*V« 
6.90E*fll 
8.90E*** 
3.00E-01 
l .e0E*00 
1.23E**»0 
3.50E*fl0 
6.e5E-fll 
1. <.0E*fl0 

4.80E*«0 
6.90E*flI 
8.90E+00 
3.00E-01 
l . e0E*«0 
1.23E*fl0 
3.50E*«0 
6.85E*fll 
1.40E+fl0 

«..80E*«0 
6.90E*fll 
8.90E*«0 
3.00E-01 
1.80E*00 
1.23E*fl0 
3.50E*fl«l 
6.85E*«1 
1. <.0E*«0 

«..80E*fl0 
6.9flE+fll 
8.90E+00 
3.00E-01 
1.80E*«0 
1.23E*«0 
3.50E-KW 
6.05E*fll 
l.J.0E+*»0 

2.86E-BI. 
< . . n E - 0 3 
5.30E-0*. 
1.79E-05 
1.07E-04 
7.33E-05 
2 .09E-0 ' . 
(•.08E-03 
8.3<.E-05 

3.<.6E-0«. 
«..97E-fl3 
6 .41E-04 
2 .16E-05 
1.30E-04 
8 .86E-05 
2.52E-0*. 
4 .93E-03 
1.01E-0(. 

1.03E-fll 
l.l.8E*fl0 
1.90E-01 
6.«.2E-03 
3.85E-02 
2 .63E-02 
7. ' .9E-02 
l . '<bt*«9 
3.00E-02 

2. ' .8E-01 
3.56E*«0 
«..59E-01 
1.5SE-02 
9 .29E-02 
6.35E-B2 
1.8IE-01 
J. ' , t-r .*t« 
7.22E-02 

4..30E-01 
3.97E*00 
3.88E-fll 
3.05E-02 
1.16E-01 
5.6«.E-fl2 
l .K.E-01 
2.«.1E*«0 
7.67E-02 

«i.30E-01 
3.97E*fl0 
3.e8E-fll 
3.05E-02 
1.16E-01 
5.6'.E-02 
l . H E - 0 1 
2.41E*«0 
7.67E-B2 

4.30E-O1 
3.97E+e0 
3.88E-01 
3.05E-02 
1.16E-01 
5.64E-02 
l .K .E-01 
2.<.1E*«0 
7.67E-02 

4.30E-01 
3.97E*00 
3.8eE-01 
3.05E-02 
1.16E-01 
5.6I.E-02 
l . H E - 0 1 
2.<.lE*fl0 
7.67E-02 

2.26E-06 
2.09E-05 
2.0(>E-06 
1.60E-fl7 
6.10E-fl7 
2.97E-fl7 
6.00E-07 
1.27E-05 
4.03E-07 

l . e 2 E - 0 6 
1.68E-05 
1.6'.E-06 
1.29E-07 
«i.91E-07 
2.39E-07 
«.83E-07 
1.02E-05 
3.25E-07 

7.85E-03 
7.25E-02 
7.08E-03 
5.57E-0*. 
2.12E-fl3 
1.03E-03 
2.08E-fl3 
<i.<>0E-02 
1. J.0E-03 

1.96E-03 
1.81E-02 
1.77E-03 
1.39E-0I. 
5.29E-04 
2.57E-0 ' . 
5.20E-0(. 
1.10E-02 
3.50E-0<. 

J. s 



Table (>-B 
(continued) 

Expoaure Point Concentrationa and Intakea 

EXPOSURE M E D U 
ROUTE OF 
EXPOSURE 

EXPOSED 

POPULATION INDICATOR 
SHORT TERM SUBCHRONIC LONG TERM CHRONIC 
CONCENTRATION INTAKE CONCENTRATION INTAKE # 
(PPM) (mg/kg/day) (PPM) (mg/kg/day) 

Ch i ld 2-6 

GROUND WATER 
(Deep subzone) 

INHALATION 
(bathing) 

(1) 

Adulta 

Child 6-12 

lid 2-6 

o 
o 
en 

Trichloroethene «.8flE*00 2.25E-0I 4.30E-O1 
tran.^-1,2-Dichloroethene 6.<)0E*fll 3.2'.E*«0 3.97E*fl0 

Vinyl chloride 8.<»E*«» li.l7E-01 3.88E-01 
Benzene 3.00E-01 l.(.IE-02 3.05E-02 

1.2-Dlchlorobenzene 1.80E*00 S.'.'.E-OZ 1.16E-fll 
Arsenic 1.23E*fl0 5.77E-02 5.6'.E-02 

Lead 3.50E*fl0 1.6AE-01 l.l<.E-fll 

Zinc 6.85E+fll 3.21E*fl0 2.«.1E*«0 

1.2-Dlchloroethane 1.<.0E*00 6.57E-02 7.67E-02 

Trichloroethene 0.00E*fl0 0.00E+«0 0.00E+00 

trans-l, 2-Dlchloroethene 2.00E-02 3.'.2E-03 3.96E-e3 

Vinyl chloride 0.00E*00 0.00E-KW 0.00E*00 
Benzene 0.00E+40 0.00E-»m e.00E««0 

1,2-Dichlorobenzene 0.00E*fl0 0.00E*«0 0.00E*«0 

Araenic 9.00E-03 Not volatile 5.33E-03 

Lead 1.10E-02 Not volatile 3.21E-03 
Zinc 1.7E-»«0 Not volatile 2.77E-01 

1.2-Dlchloroethane 0.00E*fl0 0.00E*«0 . B.00E*e0 

Trichloroethene 0.00E*«0 0.00E«00 fl.00E*fl0 

trans-l, 2-Dlchloroethene 2.00E-02 «i.56E-03 3.96E-fl3 
Vinyl chloride 0.00E*00 0.00E*00 0.00E*fl0 

Benzene 0.00E*fl0 0.00E+flfl 0.00E*fl0 

1.2-Dichlorobenzene 0.00E*fl0 0.00E*«0 0.00E*00 

Arsenic 9.00E-03 Not volatile 5.33E-e3 

Lead 1.10E-02 Not volatile 3.21E-03 

Zinc 1.7E*00 Not volatile 2.77E-01 
1.2-Dichloroethane 0.00E+00 0.00E*fl0 0.00E*«0 

Trichloroethene 0.00E*«»0 e.00E*«0 fl.00E*e0 

trans-l, 2-Dichloroethene 2.00E-02 <i.50E-03 3.96E-03 
Vinyl chloride 0.00E*00 0.00E*fl0 0.00E*«0 
Benzene 0.00E*e0 0.00E*fl0 0.00E*fl0 
1,2-Dichlorobenzene 0.00E*«0 0.00E*e0 fl.00E*«0 

Arsenic 9.00E-03 Not volatile 5.33E-03 
Lead 1.10E-02 Not volatile 3.21E003 

Zinc 1.7E**I0 Not volatile 2.77E-01 

1.2-Dichloroethane 0.00E*«0 0.00E+fl0 0.00E+«0 

1.19E-03 
1.10E-02 
1.07E-03 
8.'.lE-05 
3.20E-0I. 
1.56E-0*. 
3.15E-04 
6.67E-fl3 
2.12E-fl«i 

5.78E-0I. 
0.00E'Km 
0.00E*«0 
0.00E*«00 
Not volatile 
Not volatile 
Not volatile 
B.00E*fl0 

0.00E««0 
7.97E-05 
0.00E*fl0 
0.00E-KW 
0.0et*«0 
Not volatile 
Not volatile 
Not volatile 
0.00E«00 

B.00E*«0 
5.2«.E-05 
B.00E*«0 
0.00E>«0 
fl.00E*«0 
Not volatile 
Not volatile 
Not volatile 
0.00E*«0 



: Table d-S 
(continued) 

Expoaure Point Concentrationa and Intakea 

EXPOSURE MEDIA 
ROUTE OF 
EXPOSURE 

EXPOSED 
POPULATION INDICATOR 

SHORT TERM SUBCHRONIC LONG TERM CHRONIC 
CONCENTRATION INTAKE CONCENTRATION INTAKE » 
(PPM) (mg/kg/day) (PPM) (mg/kg/day) 

DERMAL 
bathing 
(2) 

Adulta 

Child 6-12 

Child 2-6 

INGESTION 
(2) 

Adults 

o 

Trichloroethene 
trsna-1.2-Dichloroethene 
Vtnyl chloride 
Benzene 
1,2-Dichlorobenzene 
Arsenic 
Lead 
Zinc 
1.2-Dichloroetliane 

Trichloroethene 
trans-l,2-Dlchloroethene 
Vinyl chloride 
Benzene 
1.2-Dichlorobenzene 
Arsenic 
Lead 
Zinc 
1,2-Dlchloroethane 

Trichloroethene 
trans-l.2-Dlchloroethene 
Vinyl chloride 
Benzene 
1.2-Dlchlorobenzene 
Arsenic 
Lead 
Zinc 
1.2-Dlchloroethane 

Trichloroethene 
trana-l.2-Dlchloroethene 
Vinyl chloride 
Benzene 
1,2-Dlchlorobcnzene 
Arsenic 
Lead 
Zinc 
1,2-Dichloroethane 

0. Vj^T-*vv 
2.00E-02 
0.0(1E*<X» 
0.00E*0fl 
0.00E«^ 
9.0flE-03 
1.10E-02 
1.7E*fl0 
0.00E*«)0 

0.00E+00 
2.00E-02 
0.00E+00 
0.00E*«0 
0.00E*«0 
9.00E-03 
1.10E-02 
1.7E*«0 
0.001*90 

0.00E«B0 
2.00E-02 
0.0011*99 
0.00E*<W 
0.00^*90 
9.00E-03 
1.10E-02 
1.7E*00 
0.00E*00 

0.00E*fl0 
2.0flE-02 
0.00r.*90 
0.00E*90 
0.00E*9« 
9.00E-03 
1.10E-02 
1.7E*00 
0.00E^«0 

B.00E««0 
8.56E-07 
0.00t*00 
0.001*90 
0.tf0t*90 
3.85E-07 
<..71E-07 
7.27E-05 
0.00E*«0 

0.00E*«0 
1.I9E-06 
0.00E*00 
0.00Z*90 
0.00E*90 
5.36E-07 
6.56E-07 
1.01E-0(> 
0.00E*00 

0.00t*9B 
1. Ubt:-06 
0.00E'>«0 
0.00E*«0 
0.00E'»00 
6.<.8E-07 
7.92E-07 
1.22E-04 
0.00E*«0 

0.00E«00 
«..28E-0<. 
0.00E*«0 
0.00Z*90 
0.00E*90 
1.93E-0«i 
2.35E-04 
3.65E-02 
0.00E'f«0 

0.00E*«0 
3.96E-03 
0.00E*00 
0.00E*«0 
0.00Z*90 
5.33E-03 
3.21E-03 
2.77E-01 
9.00Z*00 

0.00t*90 
3.96E-03 
0.00E*fl0 
0.00E*00 
0.00E+00 
5.33E-03 
3.21E-03 
2.77E-01 
fl.B0E*fl0 

0.00E«00 
3.96E-03 
0.00E*e0 
0.00E*fl0 
0.00E*«0 
5.33E-03 
3.21E-03 
2.77E-01 
0.00E+00 

0.00E-»fl0 
3.96E-03 
0.00E*«0 
0.00E+00 
0.00E*00 
5.33E-e3 
3.21E-03 
2.77E-01 
0.00E*fl0 

0.00E*fl0 
1.45E-07 
0.00E*00 
0.00E*«0 
0.00E*«0 
1.95E-07 
1.17E-fl7 
1.01E-05 
0.00EH90 

0.0CE*fl0 
2.08E-B8 
0.00Z*90 
0.00t*90 
0.00t*90 
2.80E-08 
1.69E-08 
1.40E-06 
B.00E*«O 

fl.00E*«0 
1.68E-08 
0.00E-̂ «0 
fl.00E*00 
0.00E*00 
2.26E-08 
1.36E-08 
1.17E-06 
0.00E*00 

B.00E*fl0 
7.23E-05 
0.00f:*90 
0.00E*«0 
0.00E*«0 
9.73E-05 
5.B6E-05 
5.06E-03 
0.00E*«0 

CI 

C3 



Table 4-B 
(continued) 

Expoaure Point Concentrations and Intalura 

EXPOSURE MEDIA 
ROUTE OF 
EXPOSURE 

EXPOSED 
POPULATION INDICATOR 

SHORT TERM SUBCHRONIC LONG TERM CHRONIC 
CONCENTRATION INTAKE CONCENTRATION INTAKE • 
(PPM) (mg/kg/day) (PPH) (mg/kg/day) 

Child 6-12 

Child 2-6 

o 
o 
CI 

Trichloroethene 0.00E*00 0.00E*fl0 
trans-l, 2-Dichloroethene 2.WIE-B2 1.03E-03 
Vinyl chloride 0.001*90 0.00z*90 
Benzene 0.00E*«a 0.00E*90 
1,2-Dichlorobenzene 0.00E*00 0.00E*«0 
Arsenic 9.00E-03 «..6<.E-0«i 
Lead 1.10E-02 5.68E-0«. 
Zinc 1.7E*«0 8.76E-02 
1,2-Dlchloroethane 0.00E*00 0.00E*fl0 

Trichloroethene 0.0«E*«0 0.00E*fl0 
trans-1.2-Dlchloroethene 2.0flE-02 9.38E-0'i 
Vinyl chloride 0.00E*00 0.00E+00 
Benzene 0.00E*00 0.00t*09 
1.2-Dlchlorobenzene 0.0flE*00 0.00E*fl0 
Arsenic 9.0flE-03 <i.22E-0<. 
Lead 1.10E-02 5.16E-0*. 
Zinc 1.7E*«0 7.97E-02 
1,2-Dichloroethane 0.00E*«0 0.00r'r00 

GROUND WATER 
CLTL Production 
well 

INHALATION 
(vapors) 

Wbrker 
(3) 

Adults 
(<•) 

Trichloroethene 
trans-l.2-Dlchloroethene 
Vinyl chloride 
Benzene 
1.2-Dlchlorobenzene 
Arsenic 
Lead 
Zinc 
I,2-Dlchloroethane 

Trichloroethene 
trans-l.2-Dichloroethene 
Vinyl chloride 
Benzene 
1.2-Dlchlorobenzene 
Arsenic 
Lead 
Zinc 
1.2-Dlchloroethane 

0.0BE*eB 
3.96E-03 
fl.00E*fl0 
0.0BE*fl0 
0.001*00 
5.33E-03 
3.21E-03 
2.77E-01 
0.00E*00 

0.00E*«0 
3.96E-03 
0.00E«B0 
0.00E*«0 
0.00E«00 
5.33E-03 
3.21E-03 
2.77E-01 
0.00E'»00 

4.05E-02 
6.18E-02 
'•.26E-0<. 
e.52E-0<. 
0.00E*«0 
Not volatile 
Not volatile 
Not volatile 
6.39E-B<. 

1.06E-0(i 
1.36E-0<i 
3.86E-06 
1.83E-06 
O.00E+00 
Not volatile 
Not volatile 
Not volatile 
5.6I.E-07 

0.00f:*90 
1.81E-05 
9.90t*00 
0.00Z*90 
9.00L*90 
2.43E-05 
1.46E-05 
1.26E-fl3 
0.001*00 

0.00t.*90 
1.09E-05 
0.00E*00 
0.00E*00 
0.00Z*00 
1.47E-05 
8.86E-06 
7.6<.E-0<i 
9.00f:*00 

7.56E-03 
1.15E-02 
7.95E-05 
1.59E-0J. 
0.00E*00 
0.00E*«0 
0.00E*«0 
0.00E*«0 
1.19E-0<. 

2.19E-05 
2.eiE-05 
7.97E-07 
3.78E-07 
B.00E*O0 
0.00E<^W 
0.00E+00 
0.00E+fl0 
1.16E-07 



Table l>-B 
(continued) 

Exposure Point (xjncent rat ions and Intakea 

EXPOSURE MEDLA 
ROUTE OF 
EXPOSURE 

EXPOSED 
POPULATION 

Child 6-12 
(4) 

Child 2-6 

(*) 

SHORT TER.'< 
INDICATOR CONCENTRATION 

(PPM) 

Trichloroethene 
trans-l,2-Dichloroethene 
Vinyl chloride 
Benzene 
1,2-Dlchlorobenzene 
Arsenic 
Lead 
Zinc 
1,2-Dichloroethane 

Trichloroethene 
trans-l.2-Dichloroethene 

SUBCHRONIC LONG TERM . CHRONIC 
INTAKJE CONCENTRATION INTAKE # 
(mg/kg/day) (PPM) (mg/kg/day) 

DERMAL Wbrker 
(3) 

Vinyl chloride 
Benzene 
1,2-Dlchlorobenzene 
Arsenic 
Lead 
Zinc 
1,2-Dlchloroethane 

Trichloroethene 
trans-l.2-Dlchloroethene 
Vinyl chloride 
Benzene 
1,2-Dichlorobenzene 
Arsenic 
Lead 
Zinc 
1.2-Dlchloroethane 

1.06E-04 
1.36E-0<i 
3.86E-06 
1.83E-06 
0.001*90 
Not volatile 
Not volatile 
Not volatile 
5.6«iE-fl7 

1.06E-0<. 
1.36E-0<. 
3.86E-06 
1.83E-06 
0.00E*«0 
Not volatile 
Not volatile 
Hot volatile 
5.6'.E-07 

1.90E*00 
2.9BE*00 
2.00E-02 
4.00E-02 
0.00E'KMI 
9.001*00 
0.00E*00 
8.0BE-02 
3.00E-B2 

2.98E-06 
3.83E-06 
1.09E-07 
5.I5E-08 
B.00E*fl0 
0.00E*00 
B.00E*00 
0.00E*«0 
1.59E-08 

2.03E-«6 
2.60E-«6 
7.39E-08 
3.50E-08 
0.00E*00 
0.00E*«0 
O.00E*00 
9.00E*90 
1.08E-08 

2.31E-fl« 
3.53E-fl«. 
2.'.3E-06 
4.87E-06 
0.00E+00 
0.00t:*90 
0.00E*00 
9.73E-06 
3.65E-06 

» Chronic Intake (X year8/6fl years) - Lifetime weighted Intakes for adults X-58: child 6-12, X-6; child 2-6, X"«. 
(1) Ground water concentration (mg/L) 
(2) Concentration Is In mg/L 
(3) Inhalation of volatilized compounda froa CLTL production well (Appendix D), mg/cubic meter 
Ci) Concentration froa ISC screening model detailed in Appendix E. o 

CD 
CJl Sample calculations are provided In Appendix P. 

a i 



Table 4-7 presents the exposure characteristics (i.e., duration, 

frequency, etc.) for each exposure route. Monitoring data were 

used in this RA to determine the exposure point concentrations for 

ground water use. 

The concentration of volatilized compounds from the trailer rinsing 

operation at the nearest residential area was calculated in the 

following manner: 

Calculation of emission rates for indicators detected in 

ground water from the CLTL production well (Table 4-4) ; and 

Calculation of exposure point concentrations using the 

Industrial Source Complex (ISC) Model in a screening mode. 

Details of this screening study are presented in Appendix 

E. The exposure point concentrations are given in Table 

4-8. 

For worker exposure, the monitoring data from ground water 

samples from the CLTL production well were used as exposure 

point concentrations. 

The calculation of intakes of contaminants from the above exposure 

routes was performed according to EPA guidance (USEPA 1986a, 1988). 

The resulting intakes for chronic and subchronic exposure levels 

are presented in Table 4-8. Sample calculations using the medium 

concentration, parameters of exposure, and calculations of intakes 

are presented in Appendix F. 
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sEcnai 5 
TOXICITY EVAUJATION 

5.1 Introduction 

The toxicity evaluation is conducted as part of the risk assessment to 

quantitatively and qualitatively assess the potential for adverse human health 

effects from exposure to the indicators at the CUTL site. The quantitative 

portion of the evaluation entails identifying the relevant indices of toxicity 

against vtiich exposure point intakes can be cotpared in the risk characterization 

of the site. These toxicity indices are presented in Table 5-1. The (gualitative 

aspect of the evaluation includes a summary of the pertinent toxicology data for 

each CCTTpound as well as the EPA (Federal Register 1986) and International Agency 

for Research on Cancer (lARC) (lARC 1987) wei^t-of-evidence classifications 

which describe each ccmpound's potential for human carcinogenicity. Ihe 

background and methodology for the toxicity evaluation is presented in the SFHEM 

(USEPA 1986a). 

The wei(^t-of-evidence carcinogenicity classification followed by a brief summary 

of the adverse health effects associated with each indicator are presented below. 

A detailed toxicology profile for each indicator is included in Appendix G, 

5.2 Weiqht-of-Evidence Carcinogenicity Classification 

Arsenic (inorganic), benzene, and vinyl chloride have all been classified by both 

EPA and lARC as known human carcinogens on the basis of human ^idemiological 

studies; this rating (Corresponds to Class A and Group 1, respectively. 

1,2-Dichloroethane has been classified by EPA as a probable human carcinogen 

(Class B2) and by lARC as a possible human carcinogen (Groî j 2B) on the basis 

of e>perimental evidence of caircinogenicity in several species of laboratory 

animals. 
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TABLE 5-1 

RELEVANT QUANTITATIVE INDICES OP 
TOXICOLOGY FOR INDICATOR COMPOUNDS 

COMPOUND 

Arsenic 
Benzene 
1,2-Dlchloroben2ene 
I,2-Dlchloroethane 
Lead 
trans-l,2-Dichlorosthene 
Trichloroethene 
Vinyl Chloride 
Zinc 

CLASS 

PC 
PC 
WC 
PC 
NC 
NC 
PC 
PC 
NC 

ORAL 
AIS RfD 
cag/fes/day 

N/A 
N/A 
0.9 
N/A 
WD 
0.2, 
N/A 
W/A 
0.2 

N/A 
N/A 
0.09 
N/A 
0.001«i 
0.02 
N/A 
N/A 
0.2 

INHALATION 
AIS RfD 
Big/kg/day 

W/A 
N/A 
@.k 
N/A 
ND 
-
N/A 
N/A 
ND 

N/A 
N/A 
0.04) 
N/A 
0.0S04.3 
-
W/A 
N/A 
WD 

ORAL 
CPF 

IWHAUTION 
CPF 

l/(0e/ki/day) 

1.8 
0.029 
W/A 
0.091 
WD 
W/A 
0.011 
2.3 
N/A 

50 
0.029 
W/A 
0.091 
WD 
W/A 
0.013 
0.295 
W/A 

SOURCE 

IRIS 
IRIS 
PHRED 
IRIS 
SPREM 
IRIS 
IRIS 
ATSDR 
ECAO 

o 
o 
lis. 

c; 

N/A = Wot applicable 
ND = Not determined 
ATSDR = Agency for Tojcic Substances and Disease Registry 
IRIS = EPA Integrated Risk Inforwation Systea; IRIS accessed on-line 1/20/89 
PHRED = Public Health Risk Evaluation Database; updated 9/88 
SPHEM - Superfund Public Health Evaluation Hanual 
ECAO •= USEPA Environraental Criteria and Assesssent Office - Health Effects 

Sugary Tables Second (Juarter FY 1989 
AIS = Acceptable autehronic intake 
RfD = Reference dose (long terra or chronic conditions) 
CPF = Carcinogenic potency factor 
PC - Potential carcinogen 
NC - Noncarclnogen 



Trichloroethene has been classified by EPA as a probable human carcinogen (Class 

B2) and by lARC cis a oonpound for which carcinogenicity to humans is not 

classifiable (Group 3) due to limitai or inadequate data. 

Lead has not yet been classified by EPA and is classified by lARC as a possible 

human carcinogen (Group 2B). 

Trans-l,2-Dichloroethene, 1,2-dichlorcbenzene, and zinc are classified a s non­

carcinogens (Groi?) D) by EPA. lARC has not classified trans-l, 2-dichloroethene 

as a carcinogen and has classified l,2-dichlorci«nzene as a ccarpound for vAiich 

carcinogenicity to humans is not classifiable due to limited or inadequate data 

(GroL̂ j 3). 

5.3 Surmraries of Adverse Health Effecrts 

Arsenic 

Large doses of inorganic arsenic taken orally can cause death. Lower doses may 

cause a variety of systemic effects such as irritation of the digestive tract, 

liver, and kidney injury, decreased production of vstiite and red blood cells, and 

irrpaired nerve function causing a "pins and needles" sensation in the feet and 

hands. (Dral ejqxssure to inorganic arsenic causes characteristic skin 

abnormalities including hyperpign«ntation and small "corns" (hyperkeratoses) 

\*iich may ultimate progress to skin cancer. Arsenic ingestion hais eilso been 

r^xjrted to increase the risk of liver, bladder, kidney and lung cancer. Inhaled 

arsenic has the ability to increase the risk of lung cancer. This has been 

ciDserved in smelter workers exposed to hi<^ levels of airborne arsenic. 

Benzene 

Benzene has a low acute toxicity in mamnals. Benzene exerts mainly a narcotic 

action at h i ^ concentration levels, Oironic intoxication in man may give rise 

to severe bone marrcw toxicity, eventually resulting in leukemia. 

5-2 
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1.2-Dichlorcfcenzene 

1 1,2-Dichlorcbenzene is used as an herbicide, insecticide, and as an industrial 

' solvent. This corpound is irritating to the skin and eyes but is not considered 

hii^y toxic to humans. The principal toxicology study for 1,2-dichlorcbenzene 

i is a National Toxicology Program (NIP) 1985 study. In this chronic study the 

rats and mice were exposed orally to 1,2-dichlorobenzene and e>dxibited liver and 

I kidney damage. 

1.2-Dichloroethane 

1,2-Dichloroethane is moderately toxic î xjn acute ej^xjsure by the oral or 

: inhalation routes, and has a depressing action on the central nervous system. 

. Higher concentrations may also elicit toxic responses in other organs including 

': liver, kidney, lungs, and the heart. Upon repeated ejqxssures, the liver is the 

main target organ. 1,2-Dichloroethane has been shown to be carcinogenic in 

laboratory animals, producing tumors in rats and mice at multiple sites, and has 

^^ also given a positive response in several short-term tests. Ihe substance does 

not seen to adversely affect reproduction except at doses toxic to the mother. 

trans-l.2-Dichloroethene 

There have not been many studies on the toxic effects of trans-l, 2-

dichloroethene. It is believed to enter the body throu<^ the lungs, 

gastrointestinal tract, and the skin. Exposure to h i ^ concentrations of 

. trans-l,2-dichloroethene in the air causes nausea, vcmiting, weakness, tremors, 

crarps, and central nervous system depression in humans. Long-term exposure to 

I low concentrations of trans-l,2-dichloroethene to animals did not produce any 

significant effects. The carcinogenic and reproductive effects of 

trans-l,2-dichloroethene are currently under study by the National Toxicity 

; Program (NIP). 
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Lead 

Lead is absorbed thnxK^ the lungs, gastrointestinal tract, and, to a lesser 

extent, the skin. It is absorbed more readily in children than adults and can 

cross the placenta to damage the fetus. Lead may decrease the growth and 

intelligence quotient (IQ) of the fetus and young children. Lead intoxic:ation 

can cause brain and kidney danage in children eind adults. Lead has caused cancer 

at injection sites in lab animals, an unlikely rcaite of human exposure, and there 

is insufficient evidence of lead causing cancer in humans. 

Trichloroethene 

Trichloroethene can be absorbed via inhalation, ingestion, or skin contact. 

Acute exposure may cause anesthesia and an irregular heartbeat. long-term 

exposure can produce damage to the nervous system, leading to incoordination, 

sleep disturbances, and psychotic episodes. The EPA has classified 

trichloroethene as a prctoable human carcinogen. Trichloroethene has caused toxic 

effects to the fetus, but there is no evidence that it causes develc^xnental 

effects. 

Vinyl C3iloride 

Vinyl chloride can enter the body through the lungs, gastrointestinal tract, and 

the skin. Chronic effects include liver and kidney damage, thickening of the 

sldn, and changes in the circulation and bone structure of the fingers. One half 

of all angiosarcomas of the liver have occurraa in vinyl chloride workers. The 

EPA has classified vin/l ciiloride as a known hunan carcinogen (Class A). Vinyl 

chloride has been shewn to cause toxic eff^±s to the fetus and may also caxise 

develcpment defects. 

Zinc 

Zinc is an essential trace eleirent in human are3 aniiral nutrition. In the body 

it is found in high concentrations in male reproductive organs, pancreatic 

islets, muscle, kidney, liver and bone. It is essential for the activity of 
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scsne enzymes. The human reccsnmended daily allowance of zinc for adults is 15 

mg. Zinc appears to be toxic only at levels at least an order of magnitude 

greater than the RDA; toxicity appears to result from an overload of the 

hcmeostatic mechanism for absorption and excretion of zinc. 
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SECnW 6 

RISK CHARACTERrZATIC^I 

6.1 Introduction 

This section assesses the jxjtentieil risks to hunan health cissociatal with 

eiqjosure to the various irdicators uixJer the No-Action Alternative (i.e., no 

remaaial activity) at the CUTL-BridgeFort, New Jersey active terminal site. Both 

present and future risks are evaluatai for identified receptors. The potential 

risks of exposure to carcinogens ard noncarcinogens are cissessed s^aarately by 

the following: 

- Ccrparison of current exposure point concentrations with pxstentially 
applicable or relevant and appropriate requiren^nts (ARARs), 

- Ccarparison of estimated intaJies of noncarcinogens with acceptable 
intakes, and 

- Conservative estimation of the carcinogenic risks related to eŝ xDSure 
to carcinogenic or pxstentially carcinogenic indicator ccsrpounds at the 
CLTL site. 

A discussion of uncertainties encountered in the risk assessnent process is 

included in this section to provide soaT\e perspective in interpreting the results 

of the assessment. 

6.2 Applicable or Relevant ard Appropriate Requirements (ARARs) and Criteria 

To Be Considered (TBCs) 

Section 121 of CERCLA requires that remaiial actions adiieve a level of cleani:̂ ^ 

of hazardous substances that: 1) protects human health ard the environment, and 

2) meets "l^ally applicable" standards prcaiiulgated by EPA or a state for any 

hazardous substances or pollutants remaining on the site. In addition, the 

remedial action must meet cleani^) criteria ard requireirents that are "relevant 

ard apprcpriate under the circumstances of the release of such a hazardous 

substance or pollutant or contaminant." The legally applicable standards at a 

CERCLA site are referred to as ARARs. 

6-1 
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Identification of possible requirements, criteria, standards, etc. depaends i^on 

the recognized uses and designations of the resources of concern. For those 

contaminants without ARARs at the CLTL site, a request was made to New Jersey 

Department of Environmental Protection (NJDEP) for site-specific, medium-specific 

requirements. These criteria are deemed "to be considered" under the 

circumstances of the release. The ARARs ard TBCs applicable for this site are 

presented in Table 6-1. 

6.2.1 Legally Applicable Standards - ARARs 

Maximum Contaminant Levels (MCIB) are prcsnulgated by US EPA under the Safe 

Drinking Water Act (40 CFR Section 141.1-141.62). MCLB are legally applicable 

to piublic water sullies serving 25 or more persons. MCLe have been established 

for TCE and related organics (40 CFR Section 141.61(a)). 

Althou^ there is currently no pxiblic water supply in the vicinity of the CLTL 

active terminal site that has been affected by the releases, MCLs will be 

considered as legally applicable for this site. Ihe MCLs are relevant and 

apprcpriate for Cleiss II aquifers even when no pjublic water SL^ply is affected. 

Additionally, MCLs will be considered for the residential wells, although these 

private wells do not serve 25 or more pecple. 

Additional legally applicable standards are: 1) New Jersey Safe Drinking Water 

Act (NJSDi-IA) MCLs prcsnulgated under A-280 amendments to the Act (Organics Adopted 

5 December 1988 in NJAC 7:10-16); 2) US EPA MCLGs (goals; and 3) New Jersey 

ground water standards promulgated in NJAC 7:9-6. 

EPA does not have legally applicable standards for soils (excluding dioxin and 

PCBs, which were not detected at the site). New Jersey does not presently have 

legally applicable soil standards. 

6.2.2 "To Be Considered" (TBCs) 

In addition to legally binding laws eind regulations, many federal and state 
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Table 6-1 

Applicable or Releveint and Appropriate 
Requirements (ARARs) and To Be Considered (TBCs) 

MEDIUM 
ARARs 

LEGALLY APPUCABLE TO BE CONSIDERED (TBC) 

Ground Water o US EPA Maximum Contaminant Levels (MCLs) 
o US EPA MCLGs (Goals) 
o NJAC 7:9-6 Ground Water Standards 
o New Jersey Safe Drinking Water Act MCLs 

o Proposed MCLs 
o Health advisories 
o Drinking water 
equivalent levels 

o Risk-specific doses 
o New Jersey health 
advisories 

Soils 

Air 

o None applicable 

o OSHA guidelines for worker exposure 
at active facilities 

o New Jersey Cleam^j 
Objectives 

ARARs cind TBCs provided by New Jersey Department of Environmental Protection (cind agreed 
to by US EPA Region II). 

o 

QC 



environmental ard public health programs also develcp criteria, advisories, 

guidance, ard prcposed standards that are not legally binding, but that may 

provide useful information or recommended procedures. These criteria eure not 

ARARs, but are evaluated along with ARARs, to develcp protective cleanup level 

targets. Chemical-specific TBCs such as health advisories ard reference doses 

will be used in the absence of ARARs or where ARARs are not sufficiently 

protective to develcp cleanup goals. In addition, other TBCs such as guidance 

or policy documents developed to implement regulations may be considered ard used 

as apprcpriate. After the risk assessment has been conducted, if no ARARs 

address a particular situation, or if existing ARARs do not ensure 

protectiveness, to-be-considered advisories, criteria, or guidelines can be 

useful in setting cleanup targets (US EPA 1988, p. 1-76). 

For ground water, the. TBCs include proposed MCLs, health advisories, drinking 

water equivalent levels, or risk specific doses, and state health advisories (US 

EPA 1988, p. 5-4) 

Ihe TBCs for soil at the CLTL site are limited to the NJDEP soil cleanup 

ci)j actives. 

6.3 Comparison of Actual Concentrations with ARARs ard TBCs 

The actual concentrations of the ccffrpounds detected in the shallow/ 

intermediate ground water subzones, the d e ^ ground water subzone, and the 

surface ard subsurface soils are compared with their respective ARARs ard TBCs 

in Table 6-2. 

Ihe results of the ccxrparison with ARARS and TBCs for ground water in the 

shallow/intermediate subzones are summarized below: 

- Concentrations of arsenic, chrcsidum, lead, nickel, silver, and zinc 
(maximum only) exceeded their respective ARARs; 

- Concentrations of methylene cJiloride, trans-l, 2-diohloroet:hene, 
trichloroethene, benzene, vinyl chloride, 1,2-dichloroethane, 
tetrachloroethene, chlorobenzene, 1,1-dichloroethene, 
1,2-dichlorcprtpane, 1,2-dicW.orobenzene (maximum only) and 
1,4-dichlorobenzene (maximum only) exceeded their respective ARARs; and 
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r.ROl'Nn WATF.R 
SHALLOW/INTrRMrn 
MAX 

9 
123«) 
7 

6<H) 
2<»« 
35fW 
1 
160 

20 

68 5 M 
IWI 
fefXHW 
30 
<inm 
3fW 
310 
6000 
i ' .00 
830 
f>00 
360 
20 
670 
50 
70 

1800 
10 
1.0 
30 
50 
I0S0 
110 
700 
B20 
10 
70 
1000 
70 

AVr 

2<i.e 
56 . t 
2 . 6 6 

53 .1 . 
4 3 . 1 
I K . 
0 . 4 9 9 
3 1 . 7 

5 . 2 1 

2<.10 
7 . 1 * . 
3970 
3.1(1 
(•30 
3 0 . 5 
13 .6 
388 
7 6 . 7 
2«..3 
3 0 . 5 
9 .82 
3 .25 
12.A 
3 .71 
3. (.6 

116 
5 .22 
5 . 8 8 
5.UI , 
7 
(•(•.5 
6 .5 ( . 
2 3 . 5 
17 
5 .07 
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6.9<. 

nrrp 
MAX 

9 

60 
(.0 
11 
0 . 2 

1700 

20 

(.0 

AVT 

5 .33 

2 7 . 9 
1<..2 
3 .21 
0.UT> 

27 .7 

3 . 9 6 

5 .63 

LPA 
MCI. 

(MCLc;) 

50 

5 
120 
1300 
5 
3 

<.5 

70 
100 
5 
5 
2000 
2 
5 

(0 ) 
60 
6n0 
7 
6 

200 
620 

600 

ARARi 

N.lsnWA 
MCI* 

50 

50 

50 
50 

2 • 
10 • 

1 • 
1 • 

2 • 
2 • 
1 • 
<• • 

2 • 

26 • 
600 • 
600 • 
75 

N.I AC 7 : 9 - 6 
f.pntNf) WATRR 
STANDARDS** 

50 

10 
50 
1000 
50 
2 

10 
50 

5000 

3 .5 

SURF 
MAX 

91.. 9 
0 .72 
8 . 3 
101 
9 2 . 9 
374 
0 . 9 9 
3 1 . 6 

2 
348 
0 .014 
0 . 4 2 

0 . 5 3 

l . B 

0 . 7 4 

2 . 9 1 
0 . 7 3 
0 . 9 8 
22 .7 

6 . 3 

SOILS 
AVE 

11 .1 
0 .297 
0 .675 
19 .9 
9 . 7 1 
4 8 . 2 
0 .0824 
4 . 9 3 

9 .72 
3 6 . 8 
0 .0035 
0 .0169 

0 .0207 

0 .0645 

0 .0279 

0 .308 
0 . 1 8 6 
0 . 1 9 5 
1.33 

0 .379 

StTBSUHP 
MAX 

453 
0 . 7 9 
3 6 . 3 
76 
3 9 . 6 
838 

1 5 . 7 

0 . 9 
2 
1320 
3 . 1 
10 

290 
1.16 
9 . 5 7 

16 
53 
1 7 . 4 

0 . 4 3 
220 

0 . 9 6 
77 

88 
4 . 7 4 
639 
1020 

12 .1 
4 . 4 

SOILS 
AVE 

1 1 1 
0 . 2 4 1 
1.28 
1 2 . 6 
5 .34 
2 5 . 8 

3 . 8 

0 . 5 0 6 
9 . 7 3 
3 9 . 6 
0 . 0 6 
0 . 1 7 9 

7 .81 
0 . 0 2 0 6 
0 . 2 3 1 

0 . 2 7 9 
0 . 8 9 6 
0 . 3 8 9 

0 .00918 
3 . 8 1 

0 . 1 7 9 
1.95 

4 , 3 8 
0 . 2 4 5 
2 1 . 3 
4 0 . 5 

0 . 4 3 4 
0 . 2 3 7 

TBC 
CLF>m;P 

OBJECTIVTS** 

20 

3 
100 
170 
250-1000 
1 
100 
4 
5 

350 

(M 
I*-) 
I'-l 
I H 
(M 
I ') 
I'-l 
IM 
I'-l 
(M 
I'-l 
!<•) 
(M 
I'-l 
IM 
I'-l 
(M 
I'-l 
I'-l 
I'-l 
^•1 
I'-l 
I H 
I'-l 
(M 
I'-l 
IM 
I'-l 
IM 



ruble 6-2 
(cont Iniiivl) 

FNVIROKMFNTAL STANDARDS 

Concentratlona In ppb for ground uater and ppa (or aolla 

o 

INDICATOR COMPOUNDS/ 
CONSTITVTENTS 

4-NitrophenoI 
DIortyl phthalate 
Ant lirac^ne 
Fluorantbene 
Ph^nanthrene 
Pyrene 
Rf^7.(n)anthracene 
Chy ruene 
R»*i7o( k) f looranthene 
P«»nrx>( b) f luoranthene 
Fluorene 
P^nzo(a)pyrene 
lwl»T»o( 1.2.3-cd)pyrene 
Ren7io(Bhl Iperylene 
Arenaphlh'?ne 
Pentachlorophenol 
NI-Nltroso-dipropylsalne 
Heptachlor 
alpha-HexachlorocycIohexane 
delta-HCCH 
DDT 
Endoaulfan 
DDE 
DDO 
Cyanide 
Chloroethane 
Naphthalene 
2-Chloronaphthalene 
Dimethyl phthalate 
2.4-Dl»ethyl phenol 
n-Nltrophenol 
Endosulfan sulfate 

CROltNO WATER 
SHALLOW/INTERMED 
MAI 

70 

0.06 
0.05 
0.06 
0.3 
0.25 
1.1 

10 
2500 
20 
20 
100 
40 
0.4 

AVE 

13.6 

0.0255 
0.0254 
0.0255 
0.0342 
0.032 
0.0418 

5.07 
97 
5.22 
5.29 
9.91 
5.51 
0.104 

DEEP 
MAX AVE 

0.11 0.0321 

0.1 0.0313 

EPA 
MCL 

(MCLG) 

0.4 

0.004 

ARARa 
N.IAC 7:9-6 

NJSOWA CROimD WATER 
MCL* STANDARDS** 

0.0002 
0.001 

0.001 
0.001 
200 

SURF 
MAX 

0.56 

2.61 
7.4 
2.92 
2.71 
2.92 
3.97 
1.02 

2.61 
1.25 
3.44 

0.48 

0.048 

0.99 
0.4 
ND 

6.3 

SOILS 
AVE 

0.181 

0.289 
0.504 
0.296 
0.271 
0.258 
0.328 
0.196 

0.293 
0.233 
0.314 

0.177 

0.0103 

0.0687 
0.0302 
0.025 

0.4 

SDBSDFf 
MAX 

3.3 
3.64 
2.57 
5.8 
22 
2.68 
0.6 

0.71 

11.6 
0.7 

11.6 
6.6 

0.01 

0.034 

2.49 
0.383 
3.5 

301 

6.6 

SOILS 
AVE 

0.462 
0.233 
0.204 
0.349 
0.619 
0.235 
0.173 

0.163 

0.423 
0.175 

0.415 
0.52 

0.00508 

0.00556 

0.0949 
0.0196 
0.0895 

6.93 

0.329 

TBC 
CLEANUP 

CBJBL.TIVES** 

t i fu Jersey State Drinking Water Authority Maxlmua Contanlnant Levels Provided by Roman Luzecky (NJ DEP) Me»o« Dated 5/5/98 and 5/23/88. 
Provided by Roaan Luzecky (NJ DEP) Meao Dated 5/5/88 

•*• Inorganic Values In Surface Solln In Ne« Jerey Provided by Harry Motto at Cooks College Dated 5/23/69 
|4| Soli Cleanup Levels Provided by NJ DEP are 1 ppi» for Total Volatile OrRanlcs and 10 ppn for Total Rase Neutrals Adopted 12/5/88 In NJAC 7:10-16 



- Concentrations of LDT and M)E exceeded their respective ARARS. 

Ihe ccsiparison for the d e ^ ground water subzone indicated that chrcsnium, 

trans-l,2-dichloroethene, lead, and COT exceeded their respective ARARs. 

For the surface soils, additional sanpling is necessary to fully characterize 

the extent of contamination in the truck parking lot/driveway area. The 

ccrparison results using the current sanpling data a r e as follows: 

- Maximum concentrations only of arsenic, cadmium, and chrtxnium exceeded 
their respective TBCs; 

- Maximum concentration of total VOCs exceeded the 1 ppm New Jersey soil 
cleanup objective; ard 

- Concentration of total base neutrals exceeded the 10 ppm New Jersey soil 
cleanup objective. 

The comparison of the subsurface soils with TBCs indicated the following: 

- Maximum concentrations of arsenic, cadmium, and zinc exceeded their 
respective TBCs; 

- Concentration of total VOCs exceeded 1 ppm (the respective TBC) ; ard 

- Concentration of total base-neutrals exceeded the TBC of 10 ppn. 

6.4 Calculation of Noncarcinogenic Hazard 

As described in the Siperfund Public Health Evaluation Manual (USEPA 1986a), 

noncarcinogenic hazard is evaluated by calculating a hazard index. This index 

is the ratio of the calculated chronic or subchronic intakes to the acceptable 

exposure levels. A value of less than one indicates that a reference level has 

not been exceeded, ard is generally not considered to present a significant 

health risk. Table 6-3 summarizes the assessment of noncarcinogenic hazard under 

conditions of no remedial action for the site. 

Ihree hazard indices were calculated for the dTL site. The following 

pxpulations ard scenarios were evaluated: 

6-4 0054 



Table 6-

Nonrarclnotenlc Hatard Index 

o 
CI 

CD 

ROUTE OF 
EXPOSURE 

INHAUTIOM 

EXPOSURE 
MEDIA 

GROUND WATER Adults 
tntenaediate/ 
shallow sub-
zone 
(bathins) 

Child 6-12 

Child 2-6 

CRODND WATEK Adulta 

(bathing) 

Child 6-J2 

Child 2-6 

GROUND WATER Workers 
CLTL Produc­
tion well 
(vapors frow 
truck rinsing) 

CHEMICAL 

trans-l,2-Dlchloroethene 
1 .2-Dlchloroben7me 
Lead* 

Zinc 

trans-l.2-Dlchloroethene 
1.2-Dlchloroben7,ene 
Lead* 

Zinc 

trans-l,2-Dlchloroethene 
1.2-Dlchlorobencene 
Lead" 

Zinc 

trans-l,2-Dichloroethene 
1,2-Dichlorobenrene 
Lead* 

Zinc 

trana-l,2-Dichloroethene 
1.2-Dichlorobeniene 
Lead* 

Zinc 

trans-l.2-Dlchloroethene 
1.2-Dlchlorobenz<>ne 
Lead' 

Zinc 

trans-l.2-Dlchloroethene 
1.2-Dlchloroben7pne 
Utad' 

Zinc 

SI 
(•«/k«/day) 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

Not 

l.lBE*fll 
3.0nE-0i 
volatile 

volatile 

1.57E*01 
4.10E-01 
volatile 

volatile 

1.55E*fll 
4.05E-01 
volatile 

volatile 

3.42E-03 
ffl.00E*«a 
volatile 

volatile 

4.56E-03 
0.00EM<0 
volatile 

volatile 

4.50E-03 
0.00E*fl0 
volatile 

volatile 

1.9nE-02 
0.00E+00 
volatile 

volatile 

AIS 
(•8/k«/day) 

2.00E-01 
4.00E-01 

2.00E-01 
4.00E-01 

2.00E-01 
4.00E-01 

2.ME-01 
4.00E-01 

2.00E-01 
4.00E-01 

2.00E-01 
4.00E-01 

2.00E-01 
4.W)E-01 

CI 
SI/AIS (ag/kc/dar) 

5.90E*fll 
7.70E-01 
0.00E*09 

0.00t*iro 

7.87E*fll 
I.03E*00 
0.00E«00 

0.001*99 

7.76E*01 
1.01E4«0 
0.00E+W0 

@.00E'*^ 

1.71E-e2 
®.00E*0» 
0.e0E*90 

e.00t*m 

2.26E-S2 
0.00E+00 
0.00E-»00 

0,00E*0B 

2.25E-02 
fl.00E+00 
0.00E*00 

w.00Ê "̂ w 

9.89E-02 
0.00E+00 
9.00t*00 

0.00t*00 

5.79E-01 
1.69E-02 
Not vola­
tile 

Not vola­
tile 

7.99E-02 
2.33E-03 
Not vola­
tile 

Rot vola­
tile 

3.25E-02 
1.54E-03 
Hot vola­
tile 
Not vola­
tile 

3.78E-e4 
® .^0E*00 
Wot vola­
tile 

Not vola­
tile 

7.97E-05 
0.00E'»00 
Not vola­
tile 
Not vola­
tile 

3.24E-05 
0.00E'H90 
Not vola­
tile 

Not vola­
tile 

5.79E-03 
0.00E*90 
Not vola­
tile 

Not vola­
tile 

RfD 
Weighted 
Hazard 

(•C/kg/day) Index 

2 
4. 

2 
4 

2 
4, 

2 
4 

2 
4 

2 
4 

2 
4 

.00E-
,00E-

.00E-

.00E-

-02 
-02 

-02 
-02 

,e0E-02 
.00E--02 

.00E-02 

.00E-02 

.e0E-02 

.00E-

.B0E-

.00E' 

.00E-

.00E-

-02 

-02 
-02 

-02 
-02 

2.90E*fll 
4.23E-01 
0.00E*00 

0. Wwt^wB 

3.99E*«0 
5.83E-02 
0.00E*w0 

0.001*90 

2.63E'»00 
3.84E-02 
™. K0E*vw 

0.00E4«0 

2.B9E-«2 
0.^E«^ 
».00E*e« 

0,^0E'*TTO 

3.99E-ffl3 
B.00E*«0 
0.00E'»00 

e.00r«^ 

2.62E-03 
0.00E**W 
0.00E*fl0 

0.00E*«0 

2.90E-01 
0.00E*e0 
0.00E+O0 

0.00E'f«0 



"U^-s.iiSiil 

Table 
(c<ml In ii^^n 

Noncarcinogenic Harard Index 

ROUTE OP 
EXPOSURE 

EXPOSURE 
MEDIA CHEMICAL 

Weighted 
SI AIS CI RfD Hazard 

(•g/kg/day) (ag/Kg/day) SI/AIS (at/kg/day) (ag/kg/day) Index 

DETOtAL CONTACT 

O 
O 
CI 

GROUND WATEB 
interaedlate/ 
shallow Bub-
8one 

GROUND WATER 
deep subzone 
(bathing) 

Adult 

Child 6-12 

Child 2-6 

Adults 

Child 6-12 

Child 2-6 

Adults 

Child 6-12 

Child 2-6 

trans-l .2-Dlchloroethene 
1,2-Dlchlorobenzene 
Lend' 

Zinc 

// 

trans-l,2-Dichloroethene 
1.2-Dlchlorobenzene 
Lead* 

Zinc 

trans-l,2-Dlchloroethene 
1.2-Dichlorobenzene 
Lead* 

Zinc 

trans-l,2-Dichloroethene 
1.2-Dichlorobenzene 
Lead* 
Zinc 

trans-l,2-Dichloroethene 
1,2-Dichlorobenzene 
Lead* 
Zinc 

trsns-1.2-Dichloroethene 
1.2-Dichlorobenzene 
Lead-
Zinc 

trans-l,2-Dichloroethene 
1.2-Dlchlorobenzene 
Lead' 
Zinc 

trans-l.2-Dlchloroethene 
1.2-Dichlorobcnzene 
I.ead' 
Zinc 

trans-l,2-Dlchloroethene 
1.2-Dichloroben7fne 
Lead' 
Zinc 

Hot 

Hot 

Not 

Hot 

Not 

Not 

3.BnE-05 
0.00E*00 
volatile 

volatile 

5.19E-05 
0.00E+00 
volatile 

volatile 

5.09E-05 
0.00E*00 
volatile 

volatile 

2.95E-03 
7.70E-05 
1.50E-04 
2.93E-03 

4.11E-03 
1.07E-04 
2.09E-04 
4.0BE-03 

4.97E-03 
1.30E-04 
2.52E-04 
4.93E-03 

e.56E-07 
0.00E*00 
4.71E-07 
7.27E-05 

1.19E-06 
0.00F*00 
6.56E-07 
1.01E-04 

1.44E-06 
0.00E+00 
7.92E-07 
1.22E-04 

2.00E-01 
4.00E-01 

2.00E-01 
4.00E-01 

2.00E-01 
4.00E-01 

2.00E-01 
9.00E-01 

2.00E-0I 

2.00E-01 
9.00E-01 

2.00E-01 

2.00E-01 
9.00E-01 

2.00E-01 

2.00E-01 
9.00E-01 

2.00E-01 

2.00E-01 
9.00E-01 

2.00E-01 

2.00E-01 
9.00E-01 

2.00E-01 

1.10E-06 
0.00E*«0 

0.00E440 

1.47E-06 
0.00E*00 

0.90t*90 

1.45C-06 
0.00E-»00 

0.00E**v0 

1.48E-02 
8.56E-05 

1.47E-02 

2.06E-fl2 
1.19E-04 

2.04E-02 

2.48E-02 
1.44E-04 

2.47E-02 

4.28E-06 
0.00E*00 

3.64E-04 

5.96E-06 
0.00E4«0 

5.05E-04 

7.20E-06 
0.00E+00 

6.10E-04 

1.41E-05 
0.00E*«0 
Not vola­
tile 

Hot vola­
tile 

1.92E-06 
0.00E*e0 
Not vola­
tile 

Not vola­
tile 

1.30E-06 
C00E*w0 
Hot vola­
tile 

Hot vola­
tile 

1.45E-04 
4.23E-06 
4.16E-06 
8.79E-05 

2.09E-05 
6.10E-07 
6.00E-07 
1.27E-05 

1.68E-05 
4.91E-07 
4.93E-07 
1.02E-05 

1.45E-07 
0.00E*00 
1.17E-07 
1.01E-05 

2.08E-0e 
0.00E>00 
1.69E-08 
1.46E-06 

1.68E-08 
0.00E+00 
1.36E-08 
1.17E-06 

2.00E-02 
4.00E-02 

2.00E-02 
4.00E-02 

2.00E-02 
4.00E-02 

2.00E-02 
9.00E-02 

2.00E-01 

2.00E-02 
9.00E-02 

2.00E-01 

2.00E-02 
9.00E-02 

2.00E-01 

2.00E-02 
9.00E-02 

2.00E-01 

2.00E-02 
9.00E-02 

2.00E-01 

2.00E-02 
9.00E-02 

2.00E-01 

7.06E-04 
0.00E*fl0 
0.00E*«0 

0.00E*«0 

9.61E-fl5 
0.00E*«0 
0.00E*«0 

0.00E*00 

6.51E-fl5 
0 . 00t*W0 

0.00E«00 

e.00E«00 

-7.25E-fl3 
4.71E-fl5 

4.40E-04 

1.04E-03 
6.78E-06 

6.35E-fl5 

8.41E-fl4 
5.46E-e6 

5.10E-05 

7.23E-06 
0.00E4«0 

5.05E-05 

1.04E-06 
0.00E-»«0 

7.30E-06 

8.39E-07 
0.00E«00 

5.95E-06 



Table 6-
(cimt Inued) 

Noncarcinogenic Harard Index 

ROirrE OF 
EXPOSI'RE 

EXPOSURE 
MEDIA CHEMICAL 

SI AIS CI RfD 
(•g/kg/day) (ag/ka/day) Sl/AlS (Bg/kg/day) (ag/kg/day) CI/RfD 

DERMAL CONTACT 

IHCrSTlOH 

CLTL Produc-
tlon well 
(spray) 

GROUND WATER 
interaedlate/ 
ahallow sub-
tone 

Ubrkers trans-l.2-Dichloroethene 
I.2-Dichlorobenzene 
Lead* 
Zinc 

Adults trans-l.2-Dlchloroethene 
1.2-Dlchlorobenzene 
Lead* 
Zinc 

trans-l,2-Dlchloroethene 
1.2-Dlchlorobenzene 
Lead* 
Zinc 

trans-l,2-Dichloroethene 
1.2-Dlchlorobenzene 
Lead* 
Zinc 

Child 6-12 

Child 2-6 

CHOOND WATER 
deep aubzone 

Adults 

Child 6-12 

Child 2-6 

o 
o 
Cl 

trans-l.2-Dlchloroethene 
1.2-Dichlorobenzene 
Lead* 
Zinc 

trans-l,2-Dichloroethene 
1 .'2-Dlchlorobenzene 
Lead* 
Zinc 

trans-l,2-Dlchloroethpne 
1,2-Dlchlorobenzene 
Lead* 
Zinc 

8. 

9, 
0. 
5, 
7. 

.40E-04 

.00E*fl0 

.00E«00 
NA 

.48E*00 

.85E-02 

. 49E-02 
,46E+e0 

.56E*fl0 
,29E-02 
,eiE-01 
,54E*fl0 

,24E*00 
,44E-02 
,64E-01 
.21E*«0 

.2nE-04 

.001*90 
,35E-04 
.65E-02 

,03E-03 
00r*90 
6nE-04 
76E-02 

3BE-04 
,00E*00 
, 16E-04 
,97E-02 

2 
9 

2 

2 
9 

2 

2 
9, 

2 

2 
9 

2 

2 
9 

2 

2 
9 

2. 

2. 
9, 

2 

.00E-01 

.00E-01 

.00E-01 

.00E-01 

.00E-01 

,00E-01 

00E-01 
,00E-01 

,00E-01 

.00E-01 

.00E-01 

.00E-01 

.00E-01 
,00E-01 

.00E-01 

.00E-01 
,00E-01 

,00E-01 

.00E-01 
,00E-fll 

.00E-01 

2.70E-03 1.30E-06 
0.00E««0 0.00E+00 
0.00E*«0 0.00E*90 

NA 9.73E-06 

7.38E*00 7.25E-02 
4.28E-02 2.12E-03 
5.35E*01 2.08E-03 
7.30E+00 4.40E-02 

1.78E+01 1.81E-02 
1.03E-01 5.29E-04 
1.29E*02 5.20E-04 
1.77E*01 1.10E-02 

1.62E««1 1.10E-fl2 
9.38E-02 3.20E-04 
1.17E*fl2 3.15E-04 
1.61E*01 6.67E-03 

2.14E-03 7.23E-05 
0.00E*«0 0.00E'»«0 
1.68E-01 5.86E-05 
1.83E-01 5.06E-03 

9.16E-03 1.81E-05 
0.00E4«0 0.001*90 

1.46E-05 
4.38E-01 1.26E-03 

4.69E-03 1.09E-05 
0.00E«00 0.00E*«0 

8.86E-06 
3.99E-01 7.64E-04 

2.00E-02 
9.00E-02 

2.00E-01 

2.00E-02 
9 .00E-02 

2.00E-02 
9.00E-02 

2.00E-02 
9.00E-02 

2.00E-02 
9.00E-02 

2.00E-02 
9.00E-02 

2.00E-02 
9.00E-02 

6.51E-05 
0.00E««0 
0.00E*00 
4 .87E-05 

3.62E*«0 
2.35E-02 

2,00E-01 2.20E-01 

9.06E-fll 
5 .8eE-03 

2 .00E-01 5.50E-02 

9.48E-fll 
3.56E-fl3 

2 .00E-01 3.34E-02 

3.61E-03 
0 . 0 0 t * 9 0 

2 .00E-01 2,53E-02 

9.03E-04 
0.00E*fl0 

2 .00E-01 6 .30E-03 

5.46E-04 
0.00E*«0 

2 .00E-01 3.82E-03 



Table 6-3 
(ritnf Inu^f)) 

Noncarc inogenic Hazard Index 

SimCHRONIC 
EXPOSURE 

CHRONIC 
EXPOSURE 

r e s i d e n t s a l l e x p o s u r e s e x c e p t deep ground water t r a n s - 1 . 2 - D l c h l o r o e t h e n « • 9.65E+01 
1 .2-Dlch lorobenzene • 1.13E*«0 

Lead* - ' 
Zinc • 1.17E*ei 

Totsl - 1.15E*fl2 

4.07E*01 
5.53E-01 

3.09E-01 

4.16E««1 

residents exposure to deep ground water trans-l.2-Dlchloroethene • 2.e0E-02 
1.2-Dlchlorobcozene • 0.00E*e0 

Lead* - ' 
Zinc • 4.39E-01 

Total • 4.67E-fll 

4.06E-02 
0.00E«00 

3.55E-02 

7.61E-02 

worker expoaure trans-l,2-Dlchloroethene «> HA 
1,2-Dlchlorobenzene • HA 

Lesd° ° NA 
Zinc " NA 

Total « 

2.90E-01 

0.00E'»fl0 

4.87E-05 

2.90E-01 

• Since the sua of noncarcinogenic risk exceeds one, the compounds will be suraned according to target organs. 

NA Not applicable. 

' The RED and AIS for lead have been withdrawn by EPA's RfD work group. The HI for lead could not be evaluated. This does not inply an absence 
of health risk due to lead exposure at the CLTL site. 

' HI suanary data presented for exposures for a child aged 6-12. These exposures resulted in the highest subchronic noncarcinogenic risk levels. 

o 
CI 



- Residents living near the site who use grourd water from the 
shallow/intermediate subzones as a potable water simply ard who may be 
exposed to carpourds volatilizing from the CLTL production well during 
the truck rinsing cperations at the GCTL site; 

- Residents v^o may use ground water froan the d e ^ subzone as a pxstable 
water simply in the futxire and v*io nay be exposed to cxsipourds 
volatilizing frcm the CLTL prcxduction well during the truck rinsing 
ĉ ierations at the dTL site; eind 

- Workers involved in the truck rinsing cperation at the dlTL site. 

Additional surface soils sanpling is necessary prior to ccarplete determination 

of the health risks associated with contaminated soils at the CUTL site. A 

preliminary assessment of the health risks due to inhalation of fugitive dusts 

frxm the truck parking lot/driveway area is presented in Appendix D. 

Ihe KFD for lead is currently under reconsideration by EPA's RFD workgroup. The 

HI for lead could not be determined for these ejqxjsures. 

Case 1 

For the first caise, subchronic and chronic e>qx)sures were calculated for 

residents living near the CLTL terminal v^o use grcaard water from the 

shallow/internediate subzones as their sole residential water sv^ply. Ihree age 

groups were considered: adults, children ages 2-6 ard children ages 6-12. This 

case evaluated the followir^ routes of exposure: 

- Cermal contact with the ground water during bathing; 

- Inhalation of volatile organic ccjipourds release! (from the grourd 
water) during bathing; 

- Ingestion of the grourd water; eind 

- Inhalation of volatilized ccnpounds release! during the truck rinsing 
operation at the CUTL active terminal. 

Ihe subchronic and lifetijie-weighted hazard indices calculated for the scenario 

are greater than one, which exceeds EPA's reccrnmerded guideline. 

005494' 
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When the hazard index exceeds one, it is evaluated on the basis of the toxic 

enc^ints of the indicators. This recalculation considers ccmpourds that produce 

the same target organ effect. In this case, the hazard index was calculated by 

indicator. 

Ihe chronic hazard indices for eû xssure to 1,2-dichlorobenzene and zinc are less 

than one, vtiile the index for trans-l,2- diciiloroethene exceedes one. All hazard 

indices were weii^ted to acccxant for a lifetiite of ejqxisure. The piathway 

resulting in exceedance of the chronic hazard index for trans-l,2-dichloroethene 

is ingestion of ground water from the shallow/intermediate subzones by adults, 

civLldren ages 2-6, ard children ages 6-12. 

Ihe subchronic hazard indices for all of the indicator (xarpourds exceed one. 

Ihe HI for 1,2-dichloroethene exceeds one in all age groupsfor inhalation of the 

conpourd frcsn groundwater vAiile bathing ard ingestion of groundwater by all age 

groups. 

Case 2 

For the second case, chronic and subchronic e>posur-es were again calculated for 

adults, children ages 2-6, and children ages 6-12. Ihe routes of exposure 

included ingestion and dermal contact with grourd water from the deep subzone, 

and inhalation of volatile organic ccarpourds (detected in this grourd water) 

v*iile bathing. Ihe chronic lifetime-wei^ted hazard index for all irdicators 

by these exposure routes is less than one. Ihe subchronic hazard indices for 

these exposure pathways do not exceed one for any age gnxp. 

I Case 3 

Chronic exposures to the workers are denral contact with ccarpourds contained in 

ard inhalation of ccsTpounds volatilize! from the CLTL production well ground 

water during trailer rinsing cperations. The hazard index for worker exposure 

is less than one and has been weighted to account for a lifetiite of ejqxssure. 

6.5 Calculation of Ccircinoqenic Risk 

C054S5 
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Table 6-4 
CALOILATIOH OP TOTAL SITE RI.SK PROM POTENTIAL CARniNOCENS 

pomr. or 
EXPOSITRE 

INHALATION 

o 
en (^. 
^ 
CT) 

tXPOfSUKE 
MEDIA 

GROUND WATER 
Intermediate/ 

shallow sub-
tone (bathing) 

GROUND UATER 
deep subzone 

(bathing) 

GROUND WATER 
CLTL produc­
tion well 
(vapors) 

EXPOSED 
POPULATION 

Adults 

Child 6-12 

Child 2-6 

Adults 

Child 6-12 

Child 2-6 

Wbrkers 

Adulta 

Child 6-12 

Child 2-6 

CHEMICAL 

Trichloroethene 
Vinyl Chloride 
Benzene 
Araenic 
1 ,2-nirhloroethane 
Trichloroethene 

Vinyl chloride 
Benzene 

Araenic 
1,2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1,2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 

Benzene 
Arsenic 
1,2-Dlchloroeth8ne 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1.2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1.2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 
Benzene 

Arsenic 
1.2-Dlchloroethane 
Trichloroethene 

Vinyl chloride 
Benzene 
Arsenic 
1,2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 

Benzene 
ArBJ-nlc 
1 .2-r)lrhloroethnne 
Trlrhloroethrne 
Vinyl chloride 
Benzene 
Arsenic 
1,2-Dlchloroethane 

CI 
(•ig/kg/day) 

6.27E-02 
5.6f.E-02 
4.45E-03 
Not volatile 
1.I2E-02 
8.65r-03 

7.B1E-03 
6.14E-04 

Not volatile 
1.54E-03 
5.6OE-03 
5.J4E-03 
4.B4E-04 

Not volatile 
1.02E-03 
0 .00 r*90 
0.0flE*<W 
0. tWF.*90 

Not volatile 
0.00r.*90 
0.00r.*90 
0.00E*fl0 
0.001*90 
Not volatile 
0.00E*00 
0.00E**t0 
0.0«IF.*90 
0.00r.*90 
Not volatile 
9 . 0 0 t * 9 0 
7.56E-03 
7.95E-05 
1.59E-04 

Not volatile 
1.19E-04 
2.19E-05 
7.97E-07 
3.7nE-07 

Not volatile 
1.16E-07 
2.9nE-06 
1.09E-07 

5.15E-08 

Not volatile 
1.59E-0a 

2.03E-06 
7.39E-08 
3.50F-08 

Not volatile 
1.08E-08 

CARCINOfJENIC 

pory.nry FACTOR 
l/(ag/k«/day) 

1.30E-02 
2.95E-0I 

2.'Wf:-02 
5.Wt>01 

9. ]nt:-ti2 
\ .^vlr-02 
2.g5E-0i 

2.WE-02 
5.00E*01 
9.10E-02 
1.3t1E-02 
2.95E-01 
2.WE-02 
^.00f:*91 
9.10E-02 
1.30E-02 
2.95E-01 
2.<J0E-02 
5.00R*«1 
9.10E-02 
1.30E-02 
2.95E-01 
2.90E-02 
5.00E*01 

9.10E-02 
1.30E-02 
2.95E-01 
2.90E-02 
5.00E*fll 
9.10E-02 
1.30E-02 
2.95E-01 
2.90E-02 
5.00F,+fll 
9.10E-02 
1.3HE-02 
2.95E-0I 

2.90R-02 
5.00E*fll 
9.10E-02 
1.3f1E-02 
2.95E-01 
2.90E-02 
5.00E*fll 
9.10E-02 
1.30E-02 
2.'J5E-01 
2.WE-02 
5.0«E*01 

9.10E-02 

ROUTE/CHEMICAL 
WEIGHTED 

RISK 

8 
2 
1 
9 
1 
1 
2 
2 
0 
1 
7 
2 
1 
0 
9 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
2 
5 
0 
1 
3 
2 
1 
0 
1 
4 
3 
1 
0 
1 
3 
2 
1 
0 
1 

E-04 

E-02 
E-04 
E*«0 

E-03 
E-04 

E-03 
E-05 

E*«0 
E-04 

E-05 
E-03 
E-05 

E*00 
E-05 
t*90 
E*90 
E*90 
1*90 
1*90 
t*90 
1*90 
E*90 
E*90 
E*00 
E*90 
E*90 
E*00 
E*00 
E*90 
E-04 

E-05 
E-06 
E*«0 
E-05 
E-07 
E-07 

E-08 

E*00 
E-09 
E-08 
E-08 
E-09 

E+00 
E-09 
E-09 
E-08 
E-09 

E*00 
E-09 



Table 6-4 
(ront lnue<l) 

CALa'LATION OP TOTAL SITE RISK FWJM POTENTIAL CARCINOGENS 

ROUTE OP 
EXPOSURE 

DERMAL CONTACT 

DERMAL CONTACT 

INGESTION 

o o f "̂  
li*^fc, 

'̂̂  .1 

EXPOSURE 
MEDIA 

GROUND HATER 
intermediate/ 
shallow sub-
tone (bathing) 

GROUNB HATEB 
deep subzone 
(bathing) 

CLTL Produc­
tion well 
(spray) 

GROUND WATER 
interaedlate/ 
shallow sub-
tone 

EXPOSED 
POPULATION 

Adults 

Child 6-M 

Child 2-6 

Adulta 

Child 6-12 

Child 2-6 

ttorkers 

Adults 

Child 6-12 

Child 2-6 

CHEMICAL 

Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1,2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1,2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1.2-Dlchloroethane 

Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1,2-Dlchloroeth8ne 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1.2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1.2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1,2-Dlchloroethsne 

Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1,2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1.2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1.2-Dlrhloroethane 

CI 
(•g/kg/day) 

I.57r-05 
1.42E-05 
l.llE-06 
2.06E-06 
2.BE-06 
2.26r-06 
2.04E-06 
1.60E-07 
2.97E-07 
4.03E-07 
1.82E-06 
1.64E-06 
1.29E-07 
2.39E-07 
3.25E-07 

0.00E+00 
0.001*90 
a.00r.*90 
1.95E-07 
0.0PIE*00 
0.00E*00 
0.00r.*00 
0.00r,*90 
2.B0E-08 
0.00r.*«0 
0.00r.*00 
0.00r.*90 
0.00F.*90 
2.26E-08 
0.00E+00 
2.31E-04 
2.43E-e6 
4.87E-06 
0.00E+00 
3.65E-06 

7.85E-03 
7.08E-03 
5.57E-04 
1.03E-03 
1.40E-03 
1.96F-03 
1.77F-03 
1.39E-04 
2.57F-04 
3.50E-04 
1.19F-03 
1.07F-03 
8.41E-05 
1.56E-04 
2.12E-04 

CARCINOr;FNIC 
POTENCY FACTOR 
l/(ag/kg/day) 

1.f0E-02 
2.^0r.*90 
2.WE-02 
l.fl0F*00 
9.10F-02 
l.)0F-02 
2.30F*fl0 
2.9WE-02 
1.80F*fl0 
9.10E-02 
1.10E-02 
2.30E+00 
2.9flE-02 
1.80E«00 
9.10E-02 

1.10E-02 
2.30E*fl0 
2.90E-02 
1.B0t*90 
9.10E-02 
1.10E-02 
2.30E-Ki»0 
2.90E-02 
l.e0E*00 
9.1WE-02 
I.10E-02 
2.30F*00 
2.90E-02 
1.80E-»«0 
9.10E-02 
1.10E-02 
2.30E-»fl0 
2.90E-02 
1.80E400 
9.10E-02 

1.10E-02 
2.30E*00 
2.90F-02 
1.80F*fl0 
9.10E-02 
1.10E-02 
2.30F+fl0 
2.9*'E-02 
1.B0F*00 
9.10F-02 
1.10F-02 
2. ̂ 0f:*90 
2.90E-02 
1.80E'»00 
9.10F-02 

ROUTE/CHEMICAL 
WEIGHTED 
RISK 

2 
3 
3 
4 
3 
2 
5 
5 
3 
4 
2 
4 
4 
4 
3 

B 
9 
0 
4 
0 
S 
0 
0 
5 
6 
0 
0 
0 

E-07 
E-05 
E-08 
E-06 
E-07 
E-08 
E-06 
E-09 
E-07 
E-08 
£-08 
E-06 
E-09 
E-07 
E-08 

E«00 
E*90 
E*90 
E-07 
E*9S 
E*90 
E*90 
E*90 
E-08 
E * ^ 
E+00 
E*90 
t*90 
E-09 
E+00 
E-06 
E-06 
E-07 
E+00 
E-07 

E-05 
E-02 
E-05 
E-03 
E-04 
E-05 
E-03 
E-06 
E-04 
E-05 
E-05 
E-03 
E-06 
E-04 
E-05 



Table 6-4 
(contInued) 

CALCULATION OP TOTAL SITE RISK FROM POTENTIAL CARCINOGENS 

ROUTE OP 
EXPOSURE 

EXPOSURE 
MEDIA 

GROUND WATER 
deep Bubtone 

EXPOSED 
POPULATION 

Adults 

Child 6-12 

Child 2-6 

CHEMICAL 

Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1 .2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1,2-Dlchloroethane 
Trichloroethene 
Vinyl chloride 
Benzene 
Arsenic 
1.2-Dlchloroethane 

CI 
(•(t/kg/day) 

0.001*90 
0.00Z*90 
0.00F.*00 
9.73E-05 
0.00F.*90 
0.00Z*90 
0.00F*90 
0.00E*90 
2.43E-05 
0.0«E*00 
0 .00 t*90 
0.00E*90 
0.00E*00 
1.47E-05 
0.00E*fl0 

CARCINOGENIC 
POTENCY FACTOR 
1/(-g/kg/day) 

1.10E-02 
2.30F*«0 
2.90E-02 
1.80E«fl0 
9.10E-02 
1.10E-02 
2.30E*«« 
2.90E-02 
1.80E+00 
9.10E-02 
1.10E-02 
2.30E-KW 
2.90E-02 
l.e0E*fl0 
9.10E-02 

ROUTE/CHEMICAL 
WEIGHTED 

RISK 

0 
0 
0 
2 
0 
0 
0 
0 
4 
0 
0 
0 
0 
3 
0 

E*00 
E*fl0 
E*00 
E-04 
E*00 
Z*90 
E*90 
E*00 
E-05 
E*00 
E*90 
E*90 
t*90 
E-05 
E+00 

Llfetiae weighted risk for residents all pathways except deep ground water " 6 E-02 
deep ground water only • 3 E-04 

Llfetiae weighted risk for workers • 1 E-04 

Cf 
O 
CI 

CO 



An assessment of potential carcinogenic risks for the No-Action Alternative 

conditions at the CUTL site is presented in Table 6-4. The first scenario 

evaluates chronic residential exposure to ground water in the 

shal low/intermediate subzones (including dermal contact, ingestion, ard 

inhalation of volatile organic ccsipourds during bathing). This scenario includes 

inhalation of ccnpounds volatilized during trailer rinsing operations at the CUTL 

active terminal. 

The lifetime-wei^ted risk for this scenario is 6 x 10'^. EPA's guidelines for 

acceptable carcinogenic risk at hazardous wciste sites is 1 x 10'* to 1 x 10" , 

with a lifetime risk of 1 x 10'^ commonly used as a benchmark. Ihe risk from 

ccsrpounds detected at the CLTL site for case 1 is greater than the range 

considered acceptable by EPA. The exposure pathways that result in the 

exceedance of risk guidelines are ingestion of vinyl chloride ard arsenic in the 

shallow/intermediate ground water subzones by all age groups, inhalation of vinyl 

chloride, 1,2 dichloroethene ard trichloroethene by adults vAoile bathing, ard 

<jjtk inhalation of vinyl chloride by both age gro\.ps of children v^ile bathing. 

Chronic e>posures for residential exposure to the deep grourd water subzone are 

evaluated in a second scenario. Exposure routes include dermal contact with deep 

subzone grourd water, inhalation of conpourds volatilized during bathing, ard 

ingestion of constituents. Ihe lifetime-weighted risk for ej^xjsures to the deep 

grourd water subzone is 3 x 10'*, vtiich is also greater than EPA's acceptable 

risk range. 

Chronic ej^xjsures for workers involve dermal contact with ard inhalation of 

volatilized ccsTpounds detected in ground water from the CLTL production well 

during trailer rinsing activities. Ihe lifetime-wei^ted risk to workers is 

8x10"^, v*iich is within EPA's range of acceptable risk at Siperfurd sites. 

6.6 Site-Specific Uncertainties 

Ihe risk assessment process is imprecise in its determination of actual human 

health risks. Uncertainties exist at many levels in the process, including fate 
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and transport of irdicators, definitive measurements of actual or potential human 

expxjsures, czarcinogenic potency factors for carcinogens, and reference doses for 

noncarcinogens. The magnitude of uncertainty varies with the quality of data 

used in the risk assessment process and tends to be both site-specific ard 

substance-spiecific. In general, regardless of the magnitude of uncertainty, the 

risk Eissessment process at every s t ^ makes conservative assunptions to protect 

hunan health concerns. Ihe EPA risk eissessment process is much more likely to 

over-estimate than urder-estimate actual risks to pxatenticilly exposed 

pxpulations. 

Uncertainties that are site-specific for the CLTL-Bridg^x)rt, NJ risk assessment 

include: 

- the health risks related to surface soil contamination at the CIITL site 
have not been fully evaluated. A preliminary assessment of the health 
risks related to inhalation of fugitive dusts from the CLTL truck 
parking lot area is presented in Appendix D. Additional surface soil 
sanpling is necessary prior to conplete determination of the health 
risks related to contaminated soils at the dlTL site. These risk levels 
will be in addition to those determined for grtsurdwater use at CLTL. 

- the size of future populations v^ich may be exposed to airborne, 
waterbome, or soil contaminants; ard 

- the precise nature of future expxasure routes, including the fate ard 
transport modeling of presently detected conpourds at the site. 

In addition, given the complex nature of contaminants at this site, ard the 

nearby BROS landfill, a potential for contaminant interactions exists for 

pofxilations which may be exposed to emissions from both facilities. 

Further uncertainties exist concerning future pathways of grourd water 

contamination at various depths, confounded by the corplex hydrogeologic setting 

of the site. In addition, air modeling is dependent ipon present site uses ard 

conditions on site, such as a large parking area for trucks. Potential future 

changes in use or configuration of the several acre parking area will affect the 

nature of airborne emissions from the site cind, thus, provide an additional 

uncertainty in prospective risk assessment. Finally, this assessment is 

site-specific ard has not considered the toxicity of or potential interactions 

with off-site contaminants. Hence, an additional uncertainty exists in the event 
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that nearby populations are affected by potentially interacting toxins generated 

on ard off site (e.g., initiating carcinogens on site, sucii as vinyl chloride, 

ard prcmoting carcinogens from the BROS landfill, such as pxslycyclic aromatic 

hydrocarbons). 

COO^Oi. 
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SECTION 7 

CONCLUSIONS 

7.1 Background 

The baseline risk assessment (RA) is a process which evaluates the 

collective demographic, geographic, physical, chemical, and 

biological factors at a site in order to determine the magnitude 

of the public health impact if no remediation were to take place 

at the site. This report has been prepared in order to evaluate 

the potential level of risk at the Chemical Leaman Tank Lines 

(CLTL), Bridgeport, New Jersey terminal under conditions of a No-

Action Alternative. 

7.2 Exposure Scenarios 

The two potentially exposed populations identified for,the site are 

residents living in the vicinity of the site and individuals 

working in the CLTL trailer rinsing operation at the active 

terminal. The media examined in this RA were the 

shallow/intermediate ground water subzones, the deep ground water 

subzone, and air (vapors). The exposure pathways for the 

residents, which include adults, children ages 2-6, and children 

ages 6-12, are as follows: 

Inhalation of volatilized compounds from ground water 
(i.e., the CLTL production well) during trailer rinsing 
operations at the active terminal; 

Inhalation of and dermal contact with compounds detected 
in the shallow/intermediate ground water subzones during 
bathing; 

Ingestion of compounds detected in shallow/intermediate 
ground water subzones; 

Inhalation of and dermal contact with compounds detected 
in the deep ground water subzone during bathing; and 
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- Ingestion of compounds detected in the deep ground water 
subzone. 

The exposure pathways for the worker are inhalation of and dermal 

contact with compounds detected in the ground water from the CLTL 

production well during trailer rinsing operations. Additional 

surface soil sampling is necessary to fully determine the extent 

of contamination in the truck parking lot/driveway area. A 

preliminary assessment of the health risk due to inhalation of 

fugitive dusts from the truck parking lot/driveway area is 

presented in Appendix D. 

7.3 Evaluation of ARARs and TBCs 

Section 121 of CERCLA requires that remedial actions achieve a 

level of cleanup of hazardous substances that: 1) protects human 

health and the environment, and 2) meets "legally applicable" 

standards promulgated by EPA or a state for any hazardous 

substances or pollutants remaining on the site. In addition, the 

remedial action must meet cleanup criteria and requirements that 

are "relevant and appropriate under the circumstances of the 

release of such a hazardous substance or pollutant or contaminant." 

The legally applicable standards at a CERCLA site are referred to 

as "ARARs." 

Identificatior\ of possible requirements, criteria, standards, etc. 

depends upon the recognized uses and designations of the resources 

of concern. If ARARs did not exist for a compound detected at the 

CLTL site, a request was made to New Jersey Department of 

Environmental Protection (NJDEP) for site-specific, medium-specific 

requirements. These criteria are deemed "to be considered" under 

the circumstances of the release. The ARARs and TBCs applicable 

for this site are presented in Table 7-1. 

Actual concentrations of Priority Pollutant contaminants detected 

005^03 
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Table 7-1 

Applicable or Relevant and Appropriate 
Fequlrements (ARARs) and To Be Considered (TBCs) 

MEDIUM 
ARARs 

LEGALLY APPLICABLE TO BE CONSIDERED (TBC) 

Ground Water o US EPA Naxlmun C o n t a n l n a n t L e v e l s (MCLs) 
o US EPA MCLGs ( G o a l s ) 
o NJAC 7:9-6 Ground Water Standards 
o New Jersey Safe Drinking Water Act MCLs 

o Proposed MCLs 
o Health advisories 
o Drinking water 
equivalent levels 

o Risk-specific doses 
o New Jersey health 

advisories 

S o i l s o None a p p l i c a b l e o New Je r sey Cleanup 
Object ives 

Air o OSHA guidelines for worker exposure 
at active facilities 

ARARs and TBCs provided by New Jersey Department of Environmental Protection (and agreed 
to by US EPA Region II). 

CD 

CD 



I ^ ^ in various media at the CLTL active terminal site were compared to 

ARARs and TBCs. Both average concentrations and maximum 

j concentrations (for a given constituent in a particular medium) 

i were evaluated. The conclusions of this comparison are presented 

in the following subsections. 

Ground Water 

Concentrations of various inorganic constituents and organic 

'; compounds detected in the shallow, intermediate and deep subzones 

exceeded their respective ARARs. The five exceedances for the 

inorganics are the maximum and average concentrations of arsenic, 

i chromium, lead, nickel, and silver. In addition, the maximum 

concentration of zinc detected in this subzone exceeded the ARAR, 

although the average concentration of zinc was less than the ARAR. 

Maximum and average concentrations of ten organic compounds 

(detected in the shallow/intermediate ground water subzones) 

exceeded their respective ARARs. These include methylene chloride, 

trans-l,2-dichloroethene, trichloroethene, benzene, vinyl chloride, 

1, 2-dichloroethane, tetrachloroethene, chlorobenzene, 

1,1-dichloroethene, and 1,2-dichloropropane. Maximum but not 

average concentrations of 1,2-dichlorobenzene and 

1,4-dichlorobenzene exceeded their respective ARARs, as well. 

DDT and DDE were detected (in the shal low/intermediate ground water 

subzones) in maximum and average concentrations which exceeded 

their respective ARARs. 

f Four compounds were detected in excess of ARARs in the deep 

subzone: chromium, lead, trans-l,2-dichloroethene, and DDT. Each 

exceedance occurred one time, although most of the monitoring wells 

for the deep ground water subzone have undergone more than one 

round of sampling. 

00550^ 
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TABLE 7-2 

CONDITIONS 

Resident 

Worker 

SUMMARY OF THE RISKS ASSOCIATED WITH 
THE CLTL BRIDGEPORT, NJ TERMINAL 

DESCRIPTION 

Ambient air from the ground water from 
the CLTL prcxiuction well used for 
trailer rinsing. 

Groundwater from the shallow/ 
intermediate subzones used for bathir>g 
and drinking purposes 

Groundwater from the deep subzone used 
for bathing and drinking purposes 

Ambient air from the grourxlwater from 
the CLTL production well used for 
trailer rinsing (inhalation and dermal 
contact) 

LIFETIME WEIGHTED 
CARCINOGENIC RISK 

6E-07 

6E-02 

3E-M 

1E-0A 

Resident 

Worker 

EXPOSURES EXCLUDING DEEP GROUNDWATER 
SUBZONE 

trans-1,2-dichloroethene 
1,2-dichlorobenzene 
zir>c 
lead 

EXPOSURES TO DEEP GROUNDWATER SUBZONE 

trans-1,2-dichloroethene 
1,2-dichlorobenzene 
zinc 
lead 

trans-1,2-dichloroethene 
1,2-dichlorobenzene 
zinc 
lead 

LIFETIME WEIGHTED 
NONCARCINOGENIC 
HAZARD INDEX** 

Total 4.16E'K)1 

*.07E*01 
5.53E-01 
3.09E-01 

*** 

Total 9.93E-02 

4.06E-02 
0 

3.55E-02 
*** 

2.90E-01 
0 

A.87E-05 
*** 

SUBCHRONIC 
NONCARCINOGENIC 
HAZARD INDEX** 

1.15E+02 

9.65E+01 
1.13E+00 
1.17E+01 

*** 

4.67E-01 

2.80E-02 
0 

A.39E-01 
*** 

NA 
NA 
NA 
NA 

Bold values indicate that the calculated risk is greater than EPA's acceptable ranges. 
Carcinogenic reconmended guidelines - 1.00E-W to 1.00E-07 (EPA) 
Hazard Index - less than one (EPA) 

• Indicators evaluated: trichloroethene, vinyl chloride, arsenic, benzene and 1,2-dichlorobenzene 
•* Indicators evaluated: trans-1,2-dichloroethene, 1,2-dichlorobenzene, zinc and lead 
•*• EPA has withdrawn the reference dose for lead for reconsideration. The hazard index for lead could not 

be evaluated. This does ry>t imply an absence of health risk due to lead exposure at the CLTL site. 
NA = Not Applicable 
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Soils 

For surface soils, the comparison of actual concentrations with 

TBCs (i.e., NJDEP soil cleanup objectives) resulted in the 

identification of several constituents which exceeded TBCs. 

Maximum concentrations of arsenic, cadmium, and chromium exceeded 

their respective TBCs. In addition, the maximum concentration of 

total VOCs exceeded the NJDEP soil cleanup objective of 1 ppm. 

Finally, several surface soil samples had concentrations of total 

base neutrals greater than the TBC of 10 ppm. 

The comparison of actual concentrations of compounds detected in 

subsurface soils also identified samples where TBCs were exceeded. 

Maximum concentrations of arsenic, cadmium, and zinc exceeded the 

TBCs. The maximum and average concentrations of total VOCs 

exceeded the TBC of 1 ppm. The concentration of total base 

neutrals also exceeded the TBC in several samples. 

7.4 Results of Risk and Hazard Index Calculations 

Carcinogenic Risk 

The conclusions drawn from the analyses performed in this 

assessment are presented in Table '7-2. The lifetime-weighted 

carcinogenic risk to the residents (excluding exposures to the deep 

ground water subzone) is 6 x 10'^, which is over two orders of 

magnitude greater than the highest end of EPA's acceptable range 

(1 X 10'* to 1 X 10"̂ ) . The risk is mostly attributable to ingestion 

and inhalation of vinyl chloride and ingestion of arsenic in the 

shallow/intermediate ground water subzones. 

The risk to residents who might use the deep ground water subzone 

as a potable water supply is 3 x 10'*, which is higher than EPA's 

acceptable range. This risk is associated with the arsenic 

concentrations detected in the deep ground water subzone. 
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However, if the aquifer were to be used for drinking water, the MCL 

for arsenic (50 ppb) would be the primary ARAR. The deep ground 

water subzone has a maximum arsenic concentration of 9 ppb, which 

is below the MCL for arsenic. 

The lifetime-weighted risk to workers in the trailer rinsing 

operation is 1 x 10"*, which is within the acceptable range. 

Noncarcinogenic Hazard 

The hazard index evaluates exposure to noncarcinogens. The 

subchronic and chronic hazard indices were calculated for each 

noncarcinogen evaluated and then totaled. For residents exposed 

to ground water in the shallow/intermediate subzones (but excluding 

exposure to the deep subzone), the total subchronic and chronic 

hazard indices were greater than one, which exceeds EPA's 

reconmended guideline. 

The hazard indices were subsequently evaluated separately for each 

' indicator. The chronic hazard indices for exposure to 1,2 

dichlorobenzene and zinc are less than one, while the index for 

trans-l,2-dichloroethene exceeds one. The pathway resulting in 

,; exceedance of the chronic hazard index for trans-l,2-dichloroethene 

is ingestion of groundwater from the shallow/intermediate subzones 
t 

by adults, children ages 2-6 and children ages 6-12. 

The subchronic hazard indices for all of the indicator compounds 

exceed one. The HI for 1,2 dichlorobenzene exceeds one in all age 

] groups for inhalation of the compound in groundwater. The HI for 

* 1,2 diclorobenzene exceeds one due to childhood exposure to the 

, compound through inhalation while bathing. The HI for zinc exceeds 

I one for ingestion of groundwater by all age groups. 

The lifetime-weighted total hazard index for potential deep ground 
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water subzone use was less than one when all of the indices were 

summed. Also, the total hazard index for worker exposure was less 

than one when all the indices were summed. 

7.5 Perspective 

The calculated risk and hazard values should be evaluated in the 

following context: 

Until 1987, most of the residents in the vicinity of the 
site maintained individual water supply wells. However, 
several of these wells have not been used for drinking 
water since levels of solvents and other chemicals were 
detected above drinking water standards in the ground water 
in the late 1970s. During 1987, the homes north of the 
site along Rt. 44 were connecteti to an extension of the 
Bridgeport Municipal Water System (Gloucester County Health 
Department, personal communication). In the interim, 
between the late 1970s and the date of completion of the 
Bridgeport municipal water line, CLTL provided, upon 
request, potable water from Pureland Water Company at no 
cost to homes in the area. Several homes, which were not 
connected to the municipal water line, are still supplied 
bottled water by CLTL. 

Approximately 20 homes are located within 2000 feet of the 
CLTL site boundary. Several of these homes are currently 
using groundwater from private wells for household uses. 
The most recent residential well sampling (March 29, 1989) 
detected TCE at levels above the Federal MCL in one private 
well. There is potential for current and future exposure 
to CLTL-related groundwater contaminants in the vicinity 
of the CLTL facility. 

A preliminary assessment of the health risks related to 
inhalation of fugitive dusts from the CLTL truck parking 
lot area is presented in Appendix D. Additional surface 
soil sampling is necessary prior to complete determination 
of the health risks related to contaminated soils at the 
CLTL site. These risk levels will be in addition to those 
determined for groundwater use at CLTL. 

CO OSO: 
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APPENDIX A 

Appendix A contains the analytical data from the Remedial 
Investigation (ERM 1989). The following tables and figures are 
included: 

Figure 

1-10 Locations of Residential Wells in the 
Vicinity of the CLTL Site included in the 
Monthly EPA Monitoring 

Table 

1-7 Range in Concentration of Priority Pollutant 
Volatile Organic Compounds in Ground Water 
Samples Collected by EPA from Residential 
Wells in the Vicinity^ of the Chemical 
Leaman Site 

4-7 Priority Pollutant Organic Compounds in 
Ground Water Collected From Deep Subzone 
Wells in the Remedial Investigation at the 

I CLTL Site 
•f 
5 

4-8 Priority Pollutant Organic Compounds in 
J Ground Water Collected From Intermediate 

Subzone Wells in the Remedial Investigation 
at the CLTL Site 

I 4-9 Priority Pollutant Organic Compounds in 
I Ground Water Collected from Shallow Subzone 

Wells in the Remedial Investigation at the 
. CLTL Site 

4-12 Priority Pollutant Inorganic Constituents, 
Classical Parameters, and Water Quality 
Parameters in Ground Water Collected from 
Deep Subzone Wells in the Remedial 
Investigation at the CLTL Site 

s 

Tht 
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Table (Continued) 

f 4-13 Priority Pollutant Inorganic Constituents, 
1 Classical Parameters, and Water Quality 

Parameters in Ground Water Collected from 
s Intermediate Subzone Wells in the Remedial 
j Investigation at the CLTL Site 

4-14 Priority Pollutant Inorganic Constituents, 
Classical Parameters, and Water Quality 
Parameters in Ground Water Collected from 
Shallow Subzone Wells in the Remedial 
Investigation at the CLTL Site 

4-15 Tentatively Identified Organic Compounds 
in Ground Water Collected from Deep 
Subzone Wells in the Remedial Investigation 
at the CLTL Site 

4-16 Tentatively Identified Organic Compounds 
in Ground Water Collected from Intermediate 
Subzone Wells in the Remedial Investigation 
at the CLTL Site 

4-17 Tentatively Identified Organic Compounds 
in Ground Water Collected from Shallow 
Subzone Wells in the Remedial Investigation 
at the CLTL Site 

4-20 Priority Pollutant Organic Compounds in 
Subsurface Soil Boring Samples Collected 
in the Remedial Investigation at the 
CLTL Site 

4-21 Priority Pollutant Organic Compounds in 
Bucket Auger Soil Samples Collected in the 
Remedial Investigation at the CLTL Site 

4-22 Priority Pollutant Organic Compounds in 
Shallow Soil Samples Collected in the 
Remedial Investigation at the CLTL Site 

4-23 Background Levels and Cleanup Objectives 
for Selected Priority Pollutant Inorganic 
Constituents and Indicator Parameters 
Detected in Soil Collected at the CLTL 

I ^ Site 

TM 
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Table (Continued) 

I 4-24 Priority Pollutant Inorganic Constituents, 
I Classical Parameters, and Indicator 

Parameters in Subsurface Soil Boring 
Samples Collected in the Remedial 

I Investigation at the CLTL Site 
% 

4-25 Priority Pollutant Inorganic Constituents, 
I Classical Parameters, and Indicator 
\ Parameters in Bucket Auger Soil Samples 

Collected in the Remedial Investigation 
, at the CLTL Site 

5 4-26 Priority Pollutant Inorganic Constituents, 
Classical Parameters, and Indicator 

I Parameters in Shallow Soil Samples 
I Collected in the Remedial Investigation 

at the CLTL Site 

4-27 Tentatively Identified Organic Compounds 
Detected in Subsurface Soil Boring Samples 
Collected in the Remedial Investigation 
at the CLTL Site 

4-28 Tentatively Identified Organic Compounds 
Detected in Bucket Auger Soil Samples 
Collected in the Remedial Investigation 
at the CLTL Site 

4-29 Tentatively Identified Organic Compounds 
Detected in Shallow Soil Samples Collected 
in the Remedial Investigation at the 
CLTL Site 

i 0218N62 A-3 
TtM 
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J Figure 1-10 
Locations of Residential Wells in the Vicinity of the 
CLTL Site Included in the Monthly EPA Monitoring 

f 

n 
o Scale in Feet 
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Table 1-7 
Range in Concentration of Priority Pollutant Volatile Organic Compounds In Ground Water Samples 

Collected by EPA from Residential Wells in the Vicinity of ttie Chemical Leaman Site 

PARAMETER: 
1 Times Sampled 

iBeruens 

Chlorobenzene 

1,2dJchloroethane 

IChtoroform 

11,1 -dichloroethylene 

1,2-tran8 dichloroethylene 

11,2-dichloropropane 

Methylene chloride 

Tetrachloroethylene 

Toluene 

Trichloroethylene 

Vinyl chloride 

2-butanone 

1 Location 
Res-1 

15 

• 

• 

ND-2J 
IX 

ND-2K 
IX 

• 

ND-1J.2K 
2X 

• 

• 

• 1 

• 

3 . 3 - 4 5 
15X 

• 

• 

1 R8s2 
29 

ND-37 
25X 

ND-13 
21X 

ND-93 
26X 

ND-2.4 
5X 

ND-2K 
IX 

2 1 - 1 0 0 0 
29X 

ND-2K 
4X 

ND-2K 
4X 

1 8 - 7 7 0 
29X 

ND-6.8 
IX 1 

1.4K-40 
29X 

ND-1800 
27X 

« 

1 Res-3 
26 

• 

• 

1 • 

• 

• 

6 . 3 - 4 0 
28X 

• 

ND-2K 
2X 

ND-2K 
7X 

• 

75-2GO 
2SX 

* 

• 

1 Res-4 
12 

• 

• 

• 

ND-2K 
IX 

• 

• 

• 

ND-2.2 
IX 

• 

• 

• 

• 

• 

1 Res-5 
16 

• 

• 

* 1 

ND-2K 
IX 
• 1 

ND-2K 
IX 
* 1 

• 1 

ND-11 
8X 

• 1 

ND-2K 
3X 

• 1 

ND-4 
IX 1 

.^i 

EPA CXialifiers: 
Ail concentrations In ug/l. 
ND^Not Delelced. 
K=Delected but not quantified. Actual value known to be less than value given. 
J==Esllmated value. 

ERM Qualifiers: 
X-Number of times doleclod. 
*=Not Doleclod or Not Analyzed at spocilic sampling events. 
Verified saeonod intervals of those woiis are not available; wells reportedly screened In Intermediate subzone. 

Page 1 of 2 



Table 1-7, (cont.) 

PARAMETER: 
1 Times Sampled 

Beruene 

1 Chlorobenzene 

1.2-dlchloroethane 

Chloroform 

11.1-dichloroethylene 

1.2-1rans dichloroethylene 

1.2-dichloropropane 

Methylene chloride 

1 Tetrachloroethylene 

Toluene 

1 Trichloroethylene 

Vinyl chloride 

2-butanone 

1 Location 
Res-6 

12 
1 Res-7 

7 

ND-2K 
IX 

\ Res-8 
12 

1 Res-9 
8 

ND-2K 
IX 

1 Res-IO 
11 

EPA Ouallllers: 
All concentrations In ug/l. 
ND=Not detected. 
K=Delected but not quantified. Actual values known to be less than value given. 
J=Estimated value. 

ERM Qualifiers: 
X=Numb9r of times delected. 
'=Nol Delected or Not Analyzed at specific sampling events. 
Verified screened Intervals of these wells are not available; wells reportedly screened In Intermediate subzone. 
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Table 4-7 
Priority Pollutant Organic Compounds in Ground Water Collected from 

Deep Subzone Wells In the Remedial Investigation at the CLTL Site 

COMPOUND 

f ( X 4 r i ( { 5 
MFTHTLENE CHIORIOC 
T R A N S . I . I O I C H L O R O E T H E N I 
CHLOROrOAM 
TRICHLOROETHENE 

BENtENE 
TOLUENE 
VMVL CHLORIDE 
I . I D I C H L O R O E T H / t N E 
TETNACHLOnOETHENE 
CHLOROBENZENE 
ETHYLBENZENE 
1 . ( . D I C H L O R O E T H E N E 
l . l O I C H L O n O P R O P A N E 
FLUOROTRICHt OROUETHANE 
I . I . I T R I C H L O R O E T H A N E 
CHLOROETHANE 

sEwrvoi4r/ifS 
l . t - D I C H L O R O B E N I E N E 
t . l - D I C H L O R O B E N I E N E 
1 .4 .D ICHLOROBENZENE 
NAPHTHALENE 
Ol-N BUTYL PHTHALATE 
DIETHYL PHTHALATE 
N N I T R O S O D I P H E N Y L A y i N E 
l , > , « ' T f l l C H L O R O B E N Z E N E 
Z C H L O R O N A P H T H A L E N E 
B i n Y l BENZYL PHTHALATE 
B I S ( ] - E T H Y L H E > Y I ) P H T H A I A T E 
ISOPHORONE 
DIUETHYL PHTHALATE 
NITROBENZENE 
PHENOL 
I , 4 . 0 I M E T H Y L P H E N O L 
1 . 4 . 0 I C H L O R O P H E N O L 
A N I T R O P H E N O L 
I N I T R O P H E N O L 

PtST ICWf t 
HEPTACHLOR 
ALPHA BHC 
DELTA BHC 

DOT 
ENOOSUIFAN 1 
ENDOSULFAN SULFATE 
ODE 

ARAR. IF 
K N O W N -

1 0 

4 

t 

DEEP SUBZONE W E L L * 

I C 1 40 1 SA 1 <«0 1 USOS-C 1 nsos-o • 
\ J i / n t l S » f < : J v n i f S,D»» K4„ t t \ Jv" t$ S»p M ] U „ H \ J v H S , e H \ Jun H S.B »» 

20 
N9 

4 0 

' 

0 I t 

0 10 

e COMPLETED BELOW DEEP SUBZONE 
(NA) INSUFFICIENT WATER FOR SAMPLE 
NS) WELL NOT SAMPLED 

NO CONCNETRATION ENTERED FOO COMPOUNDS NOT DETECTED ABOVE QUANTITATION LIMIT 
CONCENTRATIONS REPORTED IN u ( / l . (PPB) 
• ) ANALYZED FOR V O I A I I L E S ONLY 
" ) VOLATILE HOLDINO TIME EXCEEDED 
— ) EXTRACTION HOLDINO TIME EXCEEDED ON ACID EXTRACTABLES AND BASE NE t /TRA lS ; CONCENTRATIONS SUSPECT 

•GROUND WATER STANOAROS'OBJECTIVES ( u f l ) . NJ DRINKINO WATER OUALITY INSTITtHE 
OBTAINED FROM N J O I P &>•• 
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Table 4-8 
PrlorUy Pollutant Organic Compounds In Ground Water Cottected from 

Intermediate Subzone Weils in the Remedial Investigation at the CLTL Site 

1 COMPOUND 

f O l A T I l f S 
METHYLENE CHLORIDE 
TRANS 1 . ] . D I C H L O R O E T H E N E 
CHLOROFORM 
TRICHLOROETHENE 
BENZENE 
TOLUENE 
VINYL CHLORIDE 
I.J D I C H L O R O E T H A N E 
T E i n A C H l O f l O E I H E N E 
CHLOROBENZENE 
ETHYLBENZENE 
1 .1 .D ICHLOROETHENE 
I.Z O I C H L O H O P H O P A N E 

{FLUOROTRICHlOnOMETHANE 
I . I . I T R I C H L O R O E T H A N E 
CHLOROETHANE 

S C U I V O l 4 r / t E S 

l . > . D I C H L O R O B E N Z E N E 
l . i . D I C H L O R O B E N Z E N E 
1 .4 .D ICHLOROBENZENE 
NAPHTHALENE 
D I N BUTYL P H T H A i a T I 

DIETHYL PHTHALATE 
N N I T R O S O O I P H E N Y L AMINE 
I . 1 . 4 . T R I C H L 0 R O B E N Z E N E 
Z C H L O R O N A P H T H A I E N E 
B I H Y L BENZYL PHTHALATE 

B I S ( I ' E T H Y L H E X Y l ) P H T H A L A T E 
ISOPHOHOHE 

DIMETHYL PHTHALATE 
NITROBENZENE 

IPHENOL 

I . 4 . D I U E T H Y L P H E N O L 
1 .4 -O ICHLOROPHENOL 
4 . N I T R 0 P H E N 0 L 
Z N I T R O P H E N O L 

P t S T I C I O t a 
HEPTACHLOR 
ALPHA BHC 
DELTA BHC 

DDT 
ENDOSULFAN t 
ENDOSULFAN SULFATE 

DOE 

1 ARAR. IF 
K N O W N -

i 
1 S 

1 

1 

s 
> 
1 
4 

! 

. 

. 

I B 1 I B 
J v $ t S.P »« 1 JvK f « S « P « •• 

« « 0 SOO 

« 1 0 0 1 4 0 0 
10 
> 0 

<o zo 

so 

1 4 0 0 Q I O 

SO SO 

1 0 

1 i J V K K 

10 
1 4 0 0 

4 0 0 0 
• 0 

« 0 
« 0 
100 
4 0 

3 0 

4 0 

1 0 0 0 

1 0 
SO 

I C 

S.o »» 

S I O 

1700 

ZO 

1 0 
so 
1 0 
1 0 

1 4 0 0 

7 0 

0 1 
0 oe 

INTERMEDIATE SUBZONE WELLS 

1 " > 1 
Mtr »» 1 j v K - i e Stp se 1 

1 1 0 0 

4 7 0 

1100 J 

10 J 

OS 

1 » 

1 

J v t t 

7 1 0 

2 7 0 
70 

2 1 0 
2 0 

10 

iO 

• 
$ > P « « 

1 1 0 

4 0 

7 0 

2 0 

1 4 
1 J v i i » t 

10 
2 0 0 0 0 

1 5 0 0 
leo 

8 1 0 
2 0 

1 0 

2 0 
2 0 

<= 1 • A __ 

S»o »» 1 S « »» S.p »» 

1 1 0 0 0 

4 0 
SO 

2 0 

10 

2 0 

e COMPLETED BELOW DEEP SUBZONE 
(NA) INSUFFICIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
NO CONCENTRATK>N ENTERED FOR COMPOUND NOT DETECTED ABOVE QUANTITATION LIMIT 
CONCENTRATIONS REPORTED IN ug /L (PPB) 
(B) ANALYZED FOR V O L A I I L E S ONLY 

(••) VOLATILE HOLDING TIME EXCEEDED 
(—) E« IRACTK)N HOLDING TIME EXCEEDED ON ACID EXTRACTABLES AND BASE NEUTRALS: CONCENTRATIONS SUSPECT 

• O n o U N O WATER SIANDAROS/OBJECTIVES (ug ' l ) 
OOrAINEO FROM NJDEP S/OO 

NJ DRINKING WATER QUALITY INSTITUTE 
•Monllof Ing Wells 2D, 4C, 6B, DW-1, and CLTL Production W»ll 
•ra scieonad In llw Lower Inlermsdiale Zone" 
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Table 4-8, (cont.) 

C 2 J 

C I 
est 

COMPOUND 

V O t A T I t t S 
METHYLENE CHLORIDE 
T R A N S I . I D I C H L O R O E T H E N E 
CHLOROFORM 
TRICHLOROETHENE 
BENZENE 
TOLUENE 
VINYL CHLORIDE 
1 . 2 ' D I C H I O R O E T H A N E 
lE IRACHLOnOETHENE 
CHLOROBENZENE 
ETHYLBENZENE 
I . 1 0 I C H L O R O E T H E N E 
I . Z D I C H L O R O P R O P A N E 
FLUOROTRICHIOROMETHANE 
I . I . I T R I C H L O R O E T H A N E 
CHLOROETHANE 

S E M ( r O t 4 7 l l C S 
l . t - D I C H L O R O B E N Z E N E 
1 .1 -D ICHLOROBENZENE 
1.4 D I C H L O R O B E N Z E N E 
NAPHTHALENE 
D I N . B U T Y L PHTHALATE 
DIETHYL PHTHALATE 
N N I T R O S O D I P H E N Y L A M I N E 
I . 1 . 4 . T R I C H L O R O B E N Z E N E 
t C H L O R O N A P H T H A L E N E 
BITTYL BENZYL P K T H A l A T f 
B I S d E T H Y L H E X V D P H T H A l A T E 
ISOPHORONE 
DIMETHYL PHTHALATE 
NITROBENZENE 
PHENOL 
I . 4 . D I M E T H Y L P H E N O L 
2 . 4 0 I C H I O R O P H E N O L 
4 . N I T R O P H E N O L 
I N I T R O P H E N O L 

P f S T I C I O t S 
HEPTACHLOR 
ALPHA BHC 
DELTA BHC 
DOT 
ENDOSULFAN 1 
ENDOSULFAN SULFATE 
DDE 

ARAR. IF 
K N O W N -

t 
1 0 

1 
1 

1 
1 
1 
4 

1 

• • 
J v n - K S t p t t 1 J v « K 

1 0 

4 0 1 7 0 100 

0 1 
0 .2S 

7 1 1 " ^ 
S . o t S 1 M t r es 

70 S 2 0 

100 1 J 0 0 

O S 

INTERMEDIATE 
I O C 1 C L - 1 

M . r SS 1 J v r t t S . o - M " 

SO 100 
S 1 4 0 0 0 14000 

2 0 
2 0 0 0 l e o o 

0 ISO 190 
s o s o 

S70 7 0 0 
ISO 

JO 
s s o SS 

2 0 
2 0 
1 0 

. 

1 0 

1 2 0 1 0 

SO 2 0 
I S O 3 0 

2 0 1 0 
7 0 

4 7 0 
SO 

2 0 7 0 
4 0 

0 07 

SUBZONE W E L L * (CONT) 

C L . S 1 
J v n l t S n » " l / u n » « - -

4 1 0 0 0 SSOO ISOOO 

SOO s o 2 2 0 0 

SOO 2 4 0 0 
1 2 0 0 1 7 0 

ISO 

SO 2 0 

3 2 0 1 0 0 110 

1 0 1 0 1 0 
4 S 0 1 0 0 8 0 

1 0 

1 0 0 0 SO 
SO 3 0 
70 1 0 

0 09 
0 08 

0 OS 

O W I 
• S « p » » " 

SSOOO 

2 0 0 
3 0 0 
2 0 0 

S200 
4 0 0 

2 0 0 
1 0 0 

ISO 

1 1 0 

1 U S O S - A 1 ( A G * . ! 

M » f . » » I . / 1 / / . #» 

2 9 0 0 0 

2 0 0 
1 4 0 
1 1 0 

1 1 0 0 
2 0 0 

1 4 0 

1 * 

1 2 0 

2 1 
8 7 

SS 
8 7 

$ » P » i J u n t f $ • ! > • < 

»e NS 

9 COMPLETED BELOW DEEP SUBZONE 
(NA) INSUFFICIENT WATER FOR SAMPLE 
(NS) YYELL NOT SAMPLED 
NO COHCENTRATnN ENTERED FOR COMPOUND NOT D H E C T E D ABOVE QUANTITATION LIMIT 
CONCENTRATIONS REPORTED IN ug /L (PPB) 
( • ) ANALYZED FOR VOIATILES ONLY 
( " ) VOLATILE HOLDING TIME EXCEEDED 
(—) E I T R A C T O N HOLDING TIME EXCEEDED ON ACID EXTRACTABLES AND BASE NEUTRALS; CONCENTRATIONS SUSPECT 

-GROUND WATER STANDARDSfOBJECTIVES (ug/ l ) 
OBTAINED FROM NJDEP BISS 

NJ DRINKING WATER O U A i r V INSTrfUTE 

"Monitoring Walls 20, 4C. 6B, DW-1, and CLTL Production Wall 
are acreaned In the Lower Intermadlata Zone" 
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Table 4-8, (cont.) 

B 

COMPOUND 

1 voi*Tiies 
IMETHYLENE CHLORIDE 
T R A N S . 1 .1 .D ICHLOROETHENE 
CHLOROFORM 
I R C H I O R O E T H E N E 
BENZENE 
TOLUENE 

Iv lNYL CHLORIDE 
l l . l D I C M L O n o E I H A N E 
l l E THACMLOROE THENE 
CHLOROBENZENE 
ETHYLBENZENE 
l . | . D I C H L O R O E T H E N E 

I t . Z D I C H L O R O P R O P A N E 
FLUOROTRKHLOROHETHANE 

I t . l . l . T R I C H L O R O E T H A N E 
icHLOROETHANE 

1 S E A ( / V 0 1 4 r / t E S 
1 .2 .D ICHLOROBENZENE 
1.1 D I C H L O R O B E N Z E N E 
1.4 D I C H L O R O B E N Z E N E 

•NAPHTHALENE 
P I N B U T Y L PHTHALATE 
lo iETHYL PHTHALATE 
IN.NIT ROSODIPHENYL AMINE 
1 . 2 . 4 . T R I C H L O R O B E N Z E N E 
Z-CHLORONAPHTHAIENE 
BUTYL BENZYL PHTHALATE 
B I S ( I . E T H Y I H E X Y L ) P H T H A L A T E 
ISOPHORONE 
DIMETHYL PHTHALATE 
NITROBENZENE 
PHENOL 

1 . 4 - D I M E T H T L P H E N O L 
1.4 D I C H L O R O P H E N O l 
4 . N I T R 0 P H E N 0 L 
I N I T R O P H E N O L 

P E S T I C I D t S 
HEPTACHLOR 
JALPHA BHC 
DELTA BHC 

DOT 
ENDOSULFAN 1 
ENDOSULFAN SULFATE 
DDE 1 

ARAR. IF 
K N O W N -

1 
1 0 

1 
1 

i 
1 

4 

1 

INTERMEDIATE SUBZONE WELLS (CONT) 1 
1 Has-2 1 Hea l | Hoa.3 IPRODUCTKJN WELL 
\ j u n l t S » P » « l j u " » » S ' P l e I J v n B f S > P « « \ J v n f t S .P »» 

N 5 l e MS W 9 0 
1 0 0 2 0 0 0 

SO s o 1 0 0 0 
4 0 

1 0 2 0 
1 0 

ICO ' " 
1 0 

9 COMPLETED BELOW DEEP SUBZONE 
(NA) INSUFFICIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
NO CONCENTRATION ENTERED FOR COMPOUND NOT DETECTED ABOVE OUANTITATON LIMIT 
CONCENTRATIONS REPORTED IN ugfL (PPB) 
(S) ANALYZED FOR VOLAIILES ONLY 
( " ) VOLATILE HOLDING TIME EXCEEDED 
r~) EXTRACTION HOLDING TIME EXCEEDED ON ACn EXTRACTABLES AND BASE NEUTRALS: CONCENTRATKINS SUSPECT 

•GROUND WATER STANDARDS/OBJECTIVES (ug'l) 
OBIAINED FROM NJDEP SmO 

NJ DRINKING WATER OUALITY INSTITUTE 

"Monlloring Wells 2D, 4C. 6B, DW-1, and CLTL Production Well 

are screened In Ihe Lower Inlsrmedlsts Zone" 
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Table 4-9 
Priority Pollutant Organic Compounds In Ground Water Collected from 
Shallow Subzone Wells in the Remedial Investigation at the CLTL Site 

COMPOUND 

V O l A T I l f t 
METHYLENE CHLORIDE 
T R A N S I . l . D I C H L O R O E T H E N E 
CHLOnOFOnM 
TRICHLOROETHENE 
BENZENE 
TOLUENE 
VINYL CHLORIDE 
l , | . D I C H L O R O E T H A N E 
TETRACHLOROETHENE 
CHLOROBENZENE 
ETHYLBENZENE 
1 . 1 . D I C H L O R O E T H E N E 
I . I D I C H L O R O P R O P A N E 
FLUOROTRICHIOROMETHANE 
t . l . l T R I C H L O R O E T N A N E 
CHLOROETHANE 

i f ¥ i y O L * T l l f $ 
I . I O I C H L O R O B E N Z E N E 
1 . 1 . D I C H L O R O B E N Z E N E 
I J . D I C H L O R O B E N Z E N E 
NAPHTHALENE 
D I N B U T Y L P H T H A L A T E 
DIETHYL PHTHALATE 
N N I T R O S O D I P H E N Y L AMINE 
I . I . A T R I C H L O R O B E N Z E N E 
1 C H L O R O N A P H T H A L E N E 
B i n V L BENZYL PHTHALATE 
B I S ( I - E T H Y L H E X Y L ) P H T H A L A T E 
ISOPHORONE 
DIMETHYL PHTHALATE 
NITROBENZENE 
PHENOL 
I . 4 . D I M E T H Y I P H E N 0 L 
1 , 4 . D I C H L O R O P H E N O L 

4 . N I T R O P H E N O L 
I N I T R O P H E N O L 

P f S T I C I O t S 
HEPTACHLOR 
ALPHA BHC 
DELTA BHC 
DOT 
ENDOSULFAN 1 
ENDOSULFAN SULFATE 
DDE 

ARAR. IF 
K N O W N -

1 a 

1 

1 A 

j v i t e } f e : t f 

1 A 
J v n $ i S f B » > 

2 0 

2 0 2 0 

0 1 0 0 9 
0 4 

1 A 
J v n t $ 

SO 

4 0 
SO 

3 0 

2 0 
10 

1 0 

4 0 

f t i y t f 

1 0 

9 0 

1 0 

2 0 

SHALLOW SUBZONE W i L L ! 

1 ' * " 1 J v n * » S.p»» •• Jv 

1 0 

7 A 

" • » » S t D $ $ 

1 0 

0 . 1 
O i l 

s 
Jvn $ t 

1 9 0 0 0 

9S00 
SOO 

SOO 

1 9 0 
10 
4 0 

2 9 0 0 
1 0 
10 

4S0 
110 
2 0 
780 
820 

9 0 
100 

A 1 C L I 
S m $ t " 1 J v ' t * 5 * B $ t 1 

SSOO 
3 0 
9 0 

2 0 0 
3 1 0 

SSOO 
1 4 0 0 

7 0 
8 0 0 
3 4 0 
2 0 

8 7 0 

7 0 

4 1 0 

2 2 4 0 

1 0 9 0 

4 8 0 

1.1 

(NA) INSUFFKIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
NO CONCNETHATK>NS ENTERED FOR COMPOUNDS NOT DETECTED ABOVE THE OUANTITATK>N LIMIT 
CONCENTRATIONS REPORTED IN ug/L (PPB) 
(•) ANALYZED FOR VOLATILES ONLY 
(") VOLATILE HOLDING TIME EXCEEDED 
(~) EXTRACTION HOLDING TIME EXCEEDED ON ACID EXTRACTABLES AND BASE NEUTRALS; CONCENTRATIONS SUSPECT 

-GROUND WATER STANDARDS/OBJECTIVES (ug/l) 
OBTAINED FROM NJDEP SfSS 

NJ DRINKING WATER QUALITY INSTITUTE 
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Table 4-9,(cont.) 

COMPOUND 

VCKATILES 
METHYLENE CHLORK l f 
T R A N S . I , ] . D I C H L O R O E T H E N E 
CHLOnOFCWM 
TRICHLOROETHENE 
BENZENE 
TOLUENE 
VINYL CHLORIDE 
I . I D I C H L O R O E T H A N E 
TETRACHLOROETHENE 
CHLOROBENZENE 
ETHYLBENZENE 
l . | . D I C H L O R O E T H E N E 
I . I D I C H L O R O P R O P A N E 
F L U O R O T R K : H L O R O M r r H A N I 
I . I . I T R I C H L O R O E T H A N E 
CHLOROETHANE 

S E W I V O l A T / t r S 
l . | . D I C H L O R O B E N Z E N E 
1 .3 .D ICHLOROBENZENE 
1 ,4 .D ICHLOROBENZENE 
NAPHTHALENE 
D I N . B U T Y L P H T H A L A T E 
DIETHYL PHTHALATE 
N N I T R O S O D I P H E N Y L A H I N E 

| l . l . 4 . T R I C H L O R O B E N Z E N E 
I C H L O f l O N A P H T H A L E N E 
BUTYL BENZYL PHTHALATE 
S I S ( | . E T H Y L H E I V L ) P H T H A L A T E 
ISOPHORONE 
DIMETHYL PHTHALATE 
NITROBENZENE 
PHENOL 

2 . 4 - D I M E T H Y L P H E N O L 
1 .4 .D ICHLOROPHENOL 

J4 .NITROPHEHOL 
I N I T R O P H E N O L 

PEsiicioes 
HEPTACHLOR 

I A L P H A BHC 

DELTA BHC 
DDT 
ENDOSULFAN 1 
ENDOSULFAN SULFATE 
DOE 1 

1 ARAR. IF ' 
K N O W N -

1 
1 0 

1 
1 1 

1 
t 

I 1 

4 

» 

CL 
1 J v f t t t 

2 7 0 

' • ' 

1 1 0 
10 

8 0 
2 0 

8 1 0 

t o 
2 0 

» 
S . P » » 

1 9 0 0 

SO 

I S 
1 0 

1 1 0 

t o 

1 «=«• 1 J u n t t 

2 0 
1S00 

8 3 0 
1 9 0 
10 
SO 
so 

1 0 
10 

1 9 0 

1 0 

0 OS 

4 

S.o»« 

I S 
ISOO 

1 100 
1 9 0 
10 
7 0 
SO 

10 

1 9 0 

2 0 

1 TP- 1 
1 J u n i e S fB t « " 

2 0 8 8 

1 0 

SHALLOW SUBZONE WELLS (CONT) 
1 T P - 1 t 1 T P l 3 

1 J v n - t f S t M « l J v i ' t t ? . o S f 

T P - 1 8 

Ju i tH S t e i n 

NA ML NA 
t i o o 

9 0 0 

3 0 

1 T P - l S 
\ j v i t - l t S tP$« 

m NA 

1 T P . f l 
i J u n S S S»o #» 

m NA 

(NA) INSUFFICIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
NO CONCNETRATONS ENTERED FOR COMPOUNDS NOT DETECTED ABOVE THE QUANTrTATK>N LIMIT 
CONCENTRATIONS REPORTED IN ug/L (PPB) 
(•) ANALYZED FOR VOLATILES ONLY 
(") VOLATILE HOLDING TIME EXCEEDED 
(—) EXTRACTK>N HOLDINO TIME EXCEEDED ON ACID EXTRACTABLES AND BASE NEUTRALS; CONCENTRATIONS SUSPECT 

•OROUND WATER STANDARDS/OBJECTIVES (ug/l) 
OBIAINED FROM NJDEP B/SS 

NJ DRINKING WATER OUALITY INSTITUTE 
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Table 4-12 
Priority Pollutant Inorganic Constituents, Classical Parameters, and Water Quality Parameters 

in Ground Water Collected from Deep Subzone Wells in the Remedial Investigation at the CLTL Site 

PARAMETER 

ARSEF«C 
ANTIMONY 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCUHV 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLS 
CYANIDE •• 
TOC 
TOX 
COD •• 
TDS " 

ARAR, IF 
KNOWN-

S 0 

1 0 
8 0 

l e s o 
so 
2 

1 0 
• 0 

8 0 0 0 

2 0 0 

1 
J u n t e 

220 

1000 

1 )2000 

c 
s.p 8« 

1700 
4 

2400 

8 ) 0 0 0 
8 ) 0 0 0 

J u n t I 

4 0 

2800 
2 4 

4S8000 

4D 
S.p «8 

80 

1400 

78000 

U » l 1$ 

30 

SO J 

SIO J 

1J00 6 

120000 

f 
Jvn »» 

8 

JSO 

1300 

2 ) 0 0 0 
14)000 

DEEP SUBZONE 
A 10O 

S . p « 8 U . r • « 

80 
40 
1 1 

0 2 

70 340 J 

1000 8700 J 
8 28 B 

18000 
82000 430000 

WELLS 
uoa S 

J u n t t 

70 

2800 

8 ) 0 0 0 

C 
S.p «« 

w 

USGS .0 0 
J u n i e S.p (« 

tB 

9 COMPLETED BELOW DEEP SUBZONE 
ALL RESULTS REPORTED IN ug' l (PPB) 
NO CCMCENTRAnON ENTERED FOR PARAMETER NOT DETECTED ABOVE QUANTITATION U M T 
)•) ANALVSIS HOLDINO TIME EXCEEDED; CONCENTRATIONS SUSPECT 
( " ) ALL CYANIDE ANALVSIS HOLDtNO TIMES WERE EXCEEDED FOR JUNE 1888 AND SEPTEMBER 1888 AND A i l COO 

AND T09 ANALVSIS HOLOINa TIMES WERE EXCEEDED FOR SEPTEMBER 1888. CONCENTRATIONS ARE ESTIMATED FOR THESE PARAMETERS ON THESE OATEa 
(NA) INSUFFICIENT WATER FOR SAMPLE 
(NS) WEIL NOT SAMPLED 
(«) ANALYZED FOR VOLATILES ONLY 
|J) REPORTED RESULT IS A QUANTITATIVE ESTIMATE 
(B) REPORTED RESULT IS OUALITATIVELV INVALID SINCE THIS COMPOUND WAS DETECTED IN A BLANK AT A SIMILAR CONCENTRATION 

• NJ GROUND WATER STANDARDS/OBJECTIVES (ug/l) 
OBTAINED FROM NJDEP 9/88 

NJAC 7:8-8.8 OROUND WATER OUALITY CRITERIA 
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Table 4-13 
Priority Pollutant Inorganic Constituents, Classical Parameters, and Water Quality Parameters 

in Ground Water Collected from Intermediate Subzone Wells in the Remedial Investigation at the CLTL Site 

PARAMETER 

ARSENIC 
ANTIMONY 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLB 
CYANIDE •• 
IDC 
TOX 
COD " 
TDS •• 

ARAR, IF 
KNOWN-

8 0 

1 0 
8 0 

t e e e 
so 
2 

1 0 
8 0 

t e e o 

2 8 0 

J u n i t 

SO 

2200 
22 

1 )000 
147000 

1 B 
S , p $ 6 

400 

1100 

4SO00 
158000 

2 
J u n S f 

• 0 

200 
I B 

14000 
82D0 

40000 
427000 

B 
S.p SS 

20 

100 
2 8 0 

120 

) 3 S 0 
) 4 

12000 
ISOO 

124000 
284000 

INTERMEOIATE SUBZONE WELLS 
I C 

Jur t$S S.p >8 

70 

280 1880 
)S 28 

14000. 14000 
4SO0 ISOO 

48000 SSOOO 
473000 )74000 

U t r $1 

ISO 

0.2 
' 0 

2410 J 
28 

11000 J 
2800 

121000 
)40000 

Juit 16 

ISOO 
7 

191000 

t D 
S.p «S 

SOO 

ISOO 
88 

1)8000 

) 
J u i t i t 

4 

380 
32 

20000 
700 

128000 
480000 

B 
S.p «S 

8 

50 

780 
28 

38000 
370 

1 )8000 
40S000 

4 
J u t t t t 

• 0 

)• 
29000 
1 )000 

10O0OO 
4SS000 

C 
S . p . f f 

110 

210 
i e 

23000 
SS 

88000 
48S000 

8 
J u n I t 

80 

4S00 
47000 
47000 

2S0000 

A 
S.P ' fS 

8 0 

120 
8 

4800 
1 7 

27000 
174000 

9 COMPLETED BELOW DEEP SUBZONE 
ALL RESULTS REPORTED IN ug/l (PPB) 
NO CONCENTRATIONS ENTERED FOR PARAMTERB NOT DETECTED ABOVE OUANTITATION UMIT 
(-) ANALYSIS HOiDINa TIME EXCEEDED; CONCENTRATIONS SUSPECT 
('•) ALL CYANIDE ANALYSIS HOLDINO TIMES WERE EXCEEDED FOR JUNE 1888 AND SEPTEMBER 1888 AND ALL COO 

AND TDS ANALYSIS HOLDtNO TIMES WERE EXCEEDED FOR SEPTEMBER 1888. CONCENTRATIONS ARE ESnMATED FOR THESE PARAMETERS ON THESE DATES. 
(NA) INSUFRCIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
(•) ANALYZED FOR VOLATILES ONLY 
(J) REPORTED RESULT IS A OUANTITATIVE ESTIMATE 
(B) REPORTED RESULT IS OUALITAIIVELY INVALID SINCE THIS COS4POUN0 WAS DETECTED IN A BLANK AT A SIMILAR CONCENTRATION 

' NJ GROUND WATER 8TANDARD8/0BJEC11VEB (ug/l) 
OBTAINED FROM NJDEP %IU 

NJAC 7:0-8.8 GROUND WATER OUALITY CRITERIA 

"Monitoring Walls 20 ,40 ,6B, DW-1, and CLTL Production Wall are screened In the Lower Inlermedlata Zona" 
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Table 4-13, (cont.) 

1 PARAMETER 

ARSENIC 
ANTIMONY 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLS 
CYANIDE " 
TDC 
lOK 
COD " 
TDS " 1 

1 ARAR, IF 
KNOWN-

8 8 

1 e 
8 0 

l O O O 

9 0 
2 

f • 

09 

geee 

8 9 0 

* " 
Jun-8S 

SO 
4 

1000 
) 7 

12 )000 

S.PSS 

ao 

seoo 
ISO 

eoooo 

1 Jun f t 

80 

leoo 
SO 

240000 

INTERMEDIATE 
7 B 

S .pSS 

300 

4100 
120 

289000 

8C 
1 U t i $$ 

10 

80 

200 J 
0 

1700 J 
ISOO 

14000 
1 eoooo 

SUBZONE 
IOC 

A«ar.S« 

SO 
SB 
0.2 

000 J 
0 

45000 J 
140 

107000 
SSOOOO 

WELLS (CONT) 
CL 

Jun B$ 
185 

8 
7 

ISO 
3500 

120 

040 
2000 

20000 
11000 

110000 
4S0000 

• I 
S .p SS 

so 

8 

70 
380 

180 

) 2 0 
eio 

ISOOO 
8000 
70000 

449000 

1 ^̂  I Jun S« 
1230 

70 

SS40 
1400 

)S000 

477000 
156000 • 

• 8 
S t p t f 

980 

20S0 
184 

18000 
2800 
70000 

) I 9 0 0 0 

1 Jun SS 
21 

20 

SO 

40000 
23000 

178000 
99S000 • 

D W - 1 
S.p «S 

147 

4S000 
2 )000 

201000 
541000 

M«f S« 
20 

OB 

310 J 

800 J 
12000 

311000 
400000 

USGS.A 
Jun I I S.p S« 

NS 

7020 

3000 
13 

237000 1 

® COMPLETED BELOW DEEP SUBZONE 
ALL RESULTS REPORTED IN ug/l (PPB) 
NO CONCENTRATIONS ENTERED FOR PARAUTERS NOT DETECTED ABOVE OUANTITATION UMIT 
(•) ANALYSIS HOLDINO TIME EXCEEDED; CONCENTRATIONS SUSPECT 
( " ) ALL CYANIDE ANALYSIS HOLDINO TIMES WERE EXCEEDED FOR JUNE 1088 AND SEPTEMBER 1888 AND ALL COD 

AND TDS ANALYSIS HOLDINO HMES WERE EXCEEDED FOR SEPTEMBER 1988. CONCENTRATIONS ARE ESTIMATED FOR THESE PARAMETERS ON THESE OATEa 
(NA) INSUFFTCIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
(S) ANALYZED FOR VOLATILES ONLY 
(J) REPORTED RESULT IS A QUANTITATIVE ESTIMATE 
(B) REPORTED RESULT IS QUALITATIVELY INVAUD SINCE THIS COMPOUND WAS DETECTED IN A BLANK AT A SIMILAR CONCENTRATION 

• NJ GROUND WATER STANOARDS/OBJECTIVEa (ugd) - NJAC 7:9-6.9 OROUND WATER OUALITY CRITERIA 
OBTAINED FROM NJDEP 8/88 

"Monitoring Walls 2D. 4C, SB, DW-1, and CLTL Produclion Well are scrsensd In Ihs Lower Inlermedlals Zone" 
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Table 4-13, (cont.) 

PARAMETER 

ARSENIC 
ANTIMONY 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLS 
CYANIDE " 
TTX 
TOX 
COD " 
TDS " 

ARAR. IF 
KNOWN-

SO 

1 8 

«« 
ISOO 

9 0 
2 

t e 
9 8 

sees 

2 0 0 

USOS-B 
Jun 16 S.p SS 

27 W 

2380 

ISO 

1 ) 0 0 

8 ) 0 0 0 

INTERMEDIATE SUBZONE WELLS (CONT) 
Res-2 Ras-I 

J u n l l S .p SS 1 Juit-36 S.p SS 
l « F£ 

100 

ISO 

3400 700 
200 40 

14000 
2 ) 4 0 0 0 8 ) 0 0 0 

Ra«-3 
Jun-SS S .p SS 

F* 

180 

1200 
OS 

198000 

PRODUCnON WELL 
Jun SS S.p SS 

F6 

SO 

SO 
33 

4700 
2500 

172000 

® COMPLETED BELOW DEEP SUBZONE 
ALL RESULTS REPORTED IN ug/l (PPB) 
NO CONCENTRAnONS ENTERED FOR PARAMTERS NOT DETECTED ABOVE OUANTITATION LIMIT 
(•) ANALYSIS HOLDING TIME EXCEEDED; CONCENTRATIONS SUSPECT 
( " ) ALL CYANIDE ANALYSIS HOLCNNG TIMES WERE EXCEEDED FOR JUNE 1988 AND SEPTEMBER 1988 AND ALL COD 

AND TDS ANALYSIS HOLDING TIMES WERE EXCEEDED FOR SEPTEMBER 1998. CONCENTRATIONS ARE ESTRDATEO FOR THESE PARAMETERS ON THESE DATEa 
(NA) INSUFnCIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
(S) ANALYZED FOR VOLATILES ONLY 
(J) REPORTED RESULT IS A OUANTITATIVE ESTIMATE 
|B) REPORTED RESULT IS QUALITATIVELY INVAUD SINCE THIS COMPOUND WAS DETECTED IN A BLANK AT A SIMILAR CONCENTRATION 

' NJ OROimO WATER STANDARDS/OBJECTIVES (ug/l) 
OBTAINED FROM NJDEP 9/88 

KJAC T:».8.8 OROUND WATER OUALITY CRITERIA 

"Monitoring Walls 2D, 4C, 6B, DW-1, and CLTL Production Wall are screened In the Lower Intarmadlale Zone" 

B\ 
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Table 4-14 
Priority Pollutant Inorganic Constituents, Classical Parameters, and Water Quality Parameters in 

Ground Water Collected from Shallow Subzone Weils In the Remedial Investigation at the CLTL Site 

Bl 

PARAMETER 

ARSENIC 
ANTIMONY 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLS 
CYANIDE •• 
roc 
TOX 
COD " 
TDS •• 

ARAR, IF 
KNOWN-

SO 

1 0 
9 0 

l o e e 
so 
2 

1 9 

so 

9 0 0 * 

2 0 0 

1 A 
Jun-SS 

300 
2 2 0 
200 

100 

190 

4800 

44D00 
188000 

S.p «S 
20 

ISOO 

31000 
149000 

1 
J u n l l 

SO 

70 

SOO 
9 

12000 
88 

S7000 
30S000 

A 
S .p SS 

1300 
5 

13000 
4S0 

38000 
295000 

3 
J u n l l 

280 
120 

80 

2840 
SS 

59000 
380 

271000 • 
7 ) 2 0 0 0 

SHALLOW SUBZONE WELLS 
A 1 4 A 1 7 

S.p SS 
50 

120 
8 0 

80 

1180 
20 

S4000 
210 

2 ) ) 0 0 0 
840000 

1 Jun 16 

70 
) 0 

80 
88 

120000 
28 

228000 
5 )2000 

S.p SS 1 

SO 
48 

)SO0O 
) 2 

185000 
977000 

Jun I I 
ISO 

( 
990 
270 
200 

ISO 

1710 

) 4 0 0 

42000 
92000 

A 
S.p SS 

50 

2100 

2200 
1 ) 

48000 
89000 

9 
J u n l l 

ISO 

310 
1 10 
850 

1110 
310 

57000 
1 )000 

742000 
820000 ' 

A 
s.pss 

100 

90 
30 

1 

890 
380 

44000 
8000 

309000 
429000 

CL 
Jun SS 

200 
40 

230 

2400 
8 

238000 

• 1 
S.p SS 

40 

90 

2700 
14 

18000 
211000 

CL 
Jun-SS 

1 4 

90 

SO 

5900 
890 

38000 
37 )000 

- 2 
S.p SS 

200 
t 

8800 
1 100 

31000 
33 )000 

e COMPLETED BELOW DEEP SUBZONE 
ALL RESULTS REPORTED IN ug/l (PPB) 
NO CONCENTRATIONS ENTERED FOR PARAMTERS NOT DETECTED ABOVE QUANTITATION UMIT 
(-) ANALVSIS HOLDINQ TIME EXCEEDED; CONCENTRATIONS SUSPECT 
(») ALL CYANIDE ANALYSIS HOLDINO TIMES WERE EXCEEDED FOR JUNE 1998 AND SEPTEMBER 1988 AND ALL COD 

AND TDS ANALVSIS HOLDING TIMES WERE EXCEEDED FOR SEPTEMBER 1888. CONCENTRATIONS ARE ESTIMATED FOR THESE PARAMETERS ON THESE DATEa 
(NA) INSUFFICIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
(•) ANALYZED FOR VOLATILES ONLY 
(J) REPORTED RESULT IS A OUANTITATIVE ESTIMATE 
(B) REPORTED RESULT IS QUALITATIVELY INVALID SINCE THIS COMPOUND WAS DETECTED IN A BLANK AT A SIMILAR CONCENTRATION 

* NJ GROUND WATER 8TANDARDS/0BJECTIVEB (ug/l) 
OBTAINED FROM NJDEP S/S9 

NJAC 7:98.8 GROUND WATER QUALITY CRITERIA 
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Table 4-14, (cont.) 

PARAMETER 

ARSENIC 
ANTIMONY 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLS 
CYANIDE •• 
roc 
TOX 
COD " 
TDS " 

ARAa IF 
KNOWN-

8 0 

1 0 
8 0 

1 0 8 0 
9 0 
2 

t i 
9 9 

8 9 0 0 

2 9 0 

CL 
J u n l l 

12 

50 

SO 
95 

19000 
2100 

47000 
522000 • 

- 4 
S .pSS 

20 

3 0 

SO 

9 0 
41 

21000 
1900 

70000 
578000 

TP 
Jun I I 

5 

S8100 
8 

9900 
4S 

47000 
229000 

- 1 
S t p 16 

8 

480 

88S0O 

13000 
1 10 

54000 
289000 

T P -
Jun I I 

M 

SHALLOW SUBZONE WELLS (CONT) 
1 2 T P - 1 3 T P - 1 9 

S.p SS J u n l l S.p-SS 1 JunSS S.pSS 0 
NA NA FM ISO 

50 
30 

140 
S 

30000 
24 

11)000 
282000 • 

TP 
J u n l l 

NA 

1 9 
S.p SS 

NA 

T P 
Jun I I 

NA 

2 2 
S .pSS 

NA 

9 COMPLETED BELOW DEEP SUBZONE 
ALL RESULTS REPORTED IN ug/l (PPB) 
NO CONCENTRATIONS ENTERED FOR PARAMTERS NOT DETECTED ABOVE OUANTITATION UISIT 
(-) ANALYSIS HOLDINO TIME EXCEEDED; CONCENTRATIONS SUSPECT 
(-') ALL CYANIDE ANALYSIS HOLDING TIMES WERE EXCEEDED FOR JUNE 1999 AND SEPTEMBER 1999 AND ALL COD 

AND TDS ANALYSIS HOLDING TIMES WERE EXCEEDED FOR SEPTEMBER 1988. CONCENTRATIONS ARE ESTIMATED FOR THESE PARAMETERS ON THESE DATEa 
(NA) INSUFRCIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
(S) ANALYZED FOR VOLATILES ONLY 
(J) REPORTED RESULT IS A OUANTITATIVE ESTIMATE 
(B) REPORTED RESULT IS QUALITATIVELY INVALID SINCE THIS COMPOUND WAS DETECTED IN A BLANK AT A SIMILAR CONCENTRATION 

• NJ GROUND WATER STANDARDS/OBJECTIVES (ug/l) 
OBTAINED FROM NJDEP 9/88 

NJAC 7:88.8 OROUND WATER QUALITY CRITERIA 
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Table 4-15 
Tentatively Identified Organic Compounds In Ground Water Collected from 

Deep Subzone Wells In the Remedial Investigation at the CLTL Site 
CCHPOUNO 

UEIHTL ESTER OF i OCTAOECANOIC A C O 
AUIHO UETHT l PENIAHONE 
O I U E T H r l e i N I E N S 
CrClOHFIAMOME 
ME I H r l E I H t O i r PROPANE 
I R I U E I H T l C r C L O H E I A N O N f 
BENZENE METHANOL 
DIUETHYL BENZENE METHANOL 
euioirsuiENE 
1 O I C H l o n O I I H E H Y L BENZENE ISOMER 
HnnOCHESOL 
E I H T l CnCSOL ISOMER 
I . I B I S | | . C H L O R O E r H O I Y ) E T H A N E 
I . I B IS (CHLOROETHOXY)ETHANI 
aiS |> UETHOIYETHYDBENZENE DICAHBOXYLIC ACID i S T E R 
1 E T H Y l H t X A N O L 
N PNCNTIBENZENAUINE 
CHLOnOETHANOL PHOSPHATi 
TOLUENE 
STTBfNE 

BENZENAUINE 
CHLOROETHENYl BENZENE 
1 EIHOIYLHEKANOIC ACID ' 
ETHYL PHENOL ISOMER 
OIMEIHTL PHENOL ISOMER 
C H l O n O P M I N O l ISOMER 
UNKNOWN PHTHALATE ESTER 
N | 1 . | . D I U E I H Y I E T H Y L ) - > . H E T M Y I B E N Z A U I D E 
I N t l H O l . l -BENZENEDICARBOXTL IC ACID 
CHloniNATEO HYDROCARBON 
l U E T H Y L B E N Z E N A H I N E 
METHYL PHENOL ISOMER 

( I . U E T H Y L E T H Y l ) B E N Z E N E 
I H E I A N E 
I H E I A N E 
HEIAOECAHOIC ACID 
T . I . S - T n i M E I H Y L C Y C L O H E I I A N O N E 
l . l . S T R I U E T H Y L C Y C L O H E X A N E 
I .J DIME I H Y L - 1 P R O P A N O L 
I - I I M E T H Y l E T H Y L ) . P H E N O L 
| l | B E N Z O I H I E N O | 4 . l • B ) ( l )BENZOTNIOPHENE 
4 . M E I H Y L P H E N O L 
l . r . D I H Y O R O - i H . P U R I N S - O N E 
ALPHA HYOROIIT.BENZENE ACETIC ACID 
fERI-BUTQXTISOPROPOXY METHANE 
I. I BENZENEDICARBOXYIIC ACID ESTER 
) . 1 - D I M E T H Y L . > ( 1 H ) B E N Z O F U R A N O N E 
N.NDIMEIHYL ACETAUIDE 
4 . H Y 0 n o > Y . ] . H E I H T L - I - B U T A N O N E 
l - M E T H O Z Y I P R O P A N O N E 
ETHYL ESIER P H O S P M O R K : ACID 
B I S I I M E T H 0 X Y E r H Y l ] P H 1 H A l A T E 
l , r . ( | | . M E I H Y L . | , > . E T H A N E 0 I Y L ) B I S ( O X Y ) ) B I S . | . P R O P A N O L 
l . r . ) | | . M E T H Y L - l , > . C T H A N E D I T L ) B I X ( O I T ) | B l l . | . P R O P A N O L 
OIMEIHTL PHENOL 
( 7 . U E T H O « Y E T H O X Y l E | H f N { 
I . I ' O K Y B I S - B U I A H E 
l U E T H O X Y - l - a U T A N O L 
l , r O » Y B I 5 I P R O P A N O l 
MONOPHOPAMOAIE PHOPAHOL 
ESIER 1,1 BENIENEDICAnBOIYL IC ACID 
HEXAHYOno I H AZEPIN 1 ONE 
» . 1 I O C I A O E C A O I E N 1 O l 
e U l T L MYHIS rA IE iaU IYL T E I H A D E C Y I A I E ) 

1 c 
J u n $4 S .p 14 

DEEP SUBZONE WELLS 
4 0 ( A 1 1 0 0 1 U S G S - C ' u s e s 0 • 

J i i l H S t p I t U t r I t J u n I t S t p t t 1 M . I I I 1 J u n t t S t p t l J u n l l S t p t l 

7 

I I 2 4 I S 
27 

1 2 J 9 
12 
I S 
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Table 4-15, (cont.) 

ICOMPOUNO 

[ U N K N O W N HYDROCARBON 
l - ( I - M E T H O X Y E T H O I Y ) E T H A N O L 
SATURATED ALIPHATK: HYDROCARBON 

I A L I P H A T K : HYDROCARBON 
ETHYLESTER CARBAMIC ACK) 
HYDROXY METHYL PENTANONE 
METHOXY ETHOXY ETHANOL 
BUTYL BENZENE SULFONAMIDE 
HEXANOIC ACID 
l . ) - 0 I H Y D R O . 2 . | . D I M E T H Y L . 7 . B E N Z Q F U R A N O L 
HEPTAOECENE-a-CARBONIC ACID 
XYLENE 
BENZOFURAN 
l -PROPYNYL BENZENE 
I C H L O R O - S - U E T H Y L PYRIDINE 
l - H E T H Y L N A P H T H A L E N E 

4.4 . ( l - U E T H Y L E T H Y L D I E N E ) B I S P H E N O L 
1 , 1 ' O X Y B I S E T H A N E 
N . N O I M E T H Y L F O R A H I O I 
METHYIBENZENAMINE 
CHLOROBENZENAMINE 

| B E N Z O | B ) T H I O P H E N C 

OCTYL PHENOL ISOMER 
I C H I O R O P H O S P H A T E ETHANOL 
H E I A N E 
J BUTOXY ETHANOL 
I - H E T H Y L P E N T E N E 
1.1.TETRAHYDR0THK>PHENE OKJXIDE 
BENZ0THK}ZOLE 
4 - ( l . | . D I M E T H V L E T H Y L ) P H E N 0 L 
UNKNOWN 
PROPANOL 
METHYL DIMETHYLMETHOXYPROPANE 
HYDROXYPROPOXVPROPANOL 
UNKNOWN PYRIDINE 
DIETHYL ESTER (BENZENE CARBOXVLIC ACID) 
lETRAMETHYL Bl /TYL PHENOL 
FATTY ACID 
UETHOXYMETHTL AZIRIDINE 
HYOROXYMETHYL BENZENE A C E T K ACID 
AZULENE 
DIMETHYL PROPANOL 
METHYL FORMAHIDE 
ACETONE 
B I S ( t . M E T H Y L . l - H Y D R O X Y E T H Y L j E T H E R 
METHYL NAPHTHALENE 
UNKNOWN PHTHALATE ESTER 
CRESOL 
B E N Z O I C A C I D 

B E N Z E N E A C E T K : A C I D 

1 . 1 ' ( ( | . M E T H Y L - I . L E T H A N E D I V L ) B I S ( O X Y ) | B I S P R O P A N O L 

4 . 4 ' ( I - M E T H Y I E T H Y L I D E N E ) B I 3 P H E N O L M I X W I T H U N K H Y O 

ALPHA. A l P H A O I M E T H Y L BENZENEMETHANOL 
PHENOXY ETHANOL | 
J . M E T H Y L - ) H Y D R O X Y . J . 4 . 4 - T R I M E T H Y l P E N T Y L E S T E H OF PROP AC n 
O.O-OIETHYLS.ETHYL PHOSPHOROTHIOATE 1 

1 DEEP SUBZONE W E L L I 
I C 1 4D 1 SA 1 lOD 1 USOS-C 1 USOS D • 

1 J u n l l S t p I I 1 J u n l l £ . p SS U ; I I I J u n I t S .p-SS I M . i - S S 1 J u n l l S .p -SS I J u n - S S S . p SS 

1 . ) ) 14 FS 1 0 FS 

1 2 9 • 2 1 I I 

1 " 
4 1 
12 

18 1 

11 1 

> 
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Table 4-15, (cont.) 

COMPOUND 

FATTY A C O ISTER 
ALPHA-TERPINEOL 

> M E T H Y L - I . C Y C L O H E X E N . I . O N E 
t . l . J - T R I M E T H Y L - C V C L O P E N T A N E 
HEXADECANE 
TRICHLOROETHENE 
DKHLOROIDOHETHANE 
I - U E T H O X Y - l - H E T H Y l P H E N O L 

1 CHLORO.PHOSPHATE (1 :1 ) ETHANOL 
DIMETHYL BENZENE ISOMER 
MOL. SULFUR 
METHYL NAPTHALENE ISOMER 
XYLENE ISOMER 
l . t . A T R I M E T H Y L B E N Z E N I 
) . M E T H Y L . B E N Z E N A M I N E 
UNOECANE 
CHIORO BENZENAMINE ISOMER 
THRADECANE 
I .S . I O . I S - T E T R A H E T H Y L - H E P T A 6 E C A N I 

PEHTADECANE 
PHOSPHORIC ACID ESTER 
l - H E T H Y L . I . A P E N T A N D I O L 
METHYL-BENZENAMINE ISOMER 
DIETHYL ESTER 1 BUTENEDIOIC ACID 
4 . M E T H Y L - I - N I T R O P H E N O L 
2 - | ) - H Y D R O I V P R O P O X Y ) - | . P R O P A N O L 

4 A . S B . D I H V D R O - S . S a . D I H E T H T L . 3 ( 4 H ) O I B E N Z O F U R A N O N E 
B I S | l - H E T H O X Y E T H Y L ) E S T E R I , 2 . B E N Z E N E 0 K : A R B 0 X Y L I C A C I O 

) CHLORO BENZENAMINE 
TRIETHYL ESTER PHOSPHORIC ACIO 
METHYL PIRODINE ISOMER 
I . METHYL PHENOL 
1.4 DICHLORO i ETHENYL BENZENE 
B ICYCLO(4 . I . 0 )OCTA 1.).S TRIENE 
ETHANOL, J-PHENOXY 
UNKNOWN ALKENE 
UNKNOWN A L I P H A T N : HYDROCARBON 
ISOMER OF CHLOROAMILINE 
7 B E N Z O F U R A N O L . l . ) . - 0 I H Y O R O - 2 . J . D I M E T H Y L 
UNKNOWN THIOPHENE 
UNKNOWN PHENOL 
ETHANOL, 2-CHORO-, PHOSPHATE 
BENZENE. l - P R O P Y N Y L . 
B E N Z E N A M I N E . l - M E T H Y L -

UNKNOWN PHOSPHORIC ACID ESTER 
UNKNOWN AROMATIC HYDROCARBON 
P H E N O L , 4 - ( 1 . l , 3 , ) . T E T R A H E T H V L B U T Y L ) -
I J - B E N Z E N E D I C A R B O X Y L I C AC IO . ) . N I T R O . 
BENZENE, METHYL-
BENZENE, CHLOHO-
P Y R I D I N E , 4 . M E T H Y L -
PHENOL, 2 - E T H Y L . 
P H E N O L , 2 , ) - 0 ( M E T H Y L -
PHENOL,TERT-BUTYL ISOMER 
UNKNOWN AROMATIC 

DEEP SUBZONE WELLS 
I C 4 D 1 S A l i a O l USQ S -C 1 USOS . 0 • 

J u n SS S.P-SS J u n SS S t p I I U t i l l I J u n l l S .p -SS 1 M . f - S S 1 J u n t I S .p -SS I J u n l l S t p I I 

19 
13 

( 9 ) COMPLETED BELOW DEEP SUBZONE 
(NA) INSUFFICIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
NO CONCENIRArK>N ENIERED FOR COMPOUND NOT DETECTED 
A l t P t S U L I S A R t aUANTITAT IY t ( S t l U A I C S 
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Table 4-16 
Tentatively Identified Organic Compounds In Ground Water Collected from 
Intermediate Subzone Wells In the Remedial Investigation at the CLTL Site 

Co 
far ik 

COMPOUND 

UNKNOWN HYDROCARBON 
t (1 M E T H O X Y E T H O X Y ) E T H A N O L 
SATURATED AL IPHATC HYDROCARBON 
A L I P H A T K : HYDROCARBON 

ETHYLESTER CARBAMIC ACIO 
HYDROXY METHYL PENTANONE 
METHOXY ETHOXY ETHANOL 
BUTYL BENZENE SULFONAMIDE 
HEXANOIC ACID 
1 . ) D I H Y D R O - l . ) - D I H E T H T L . 7 . B E N Z O F U R A N O L 
H E P T A D E C E N E e-CARBONIC ACIO 
XYLENE 
BENZOFURAN 
l -PROPYNYL BENZENE 
I - C H L O R O - S - M E T H V L PYRIDINE 
1 - M E T H Y L N A P H T H A L E N E 

4 .4 - ( 1 - M E T H Y L E T H Y L D I E N E ) e i $ P H E N 0 L 
l . r O I Y B I S E T H A N E 
N . N D I M E T H Y L F O R A M I D E 
M E T H Y I B E N Z E N A M I N E 
CHLOROBENZENAMINE 
B E N Z 0 ( B ) T H I O P H E N E 
OCTYL P H t N O L ISOMER 
1 C H I O R O P H O S P H A T E ETHANOL 
HEXANE 
I -BUTOXV ETHANOL 
I - U E T H Y L P E N T E N E 
1, l -TETRAHYDROTHK>PHENE DWXIDE 
BENZOTHK>ZOLE 
4 - ( l , | . D I U E T H V L E T H Y L ) P H E N 0 L 
UNKNOWN 
PROPANOL 
METHYL DIMETHYLMETHOXYPROPANE 
HYOROIYPROPOIYPROPANOL 
UNKNOWN PYRIDINE 
DIETHYL ESTER (BENZENE CSRBOXT l tC ACID) 
TETRAMETHYL BLfTYL PHENOL 
FATTY ACID 
UETHOXYMETHTL AZIRIDINE 
HYOROXYMETHYL BENZENE ACETK ACID 
AZULENE 
DIMETHYL PROPANOL 
METHYL FORMAMIDE 
ACETONE 
B I S ( 1 - M E T H Y L - 2 . H Y D R 0 I Y E T H Y L ) E T H E R 
METHYL NAPHTHALENE 
UNKNOWN PHTHALATE ESTER 
CRESOL 
B E N Z O I C A C I D 

B E N Z E N E A C E T K : A C I D 

L . R ( ( 1 . U E T H Y L - I . I - E T H A N E D I T L ) B I S ( O X Y ) | B I S P R O P A N O L 

4 . 4 - ( 1 - M E T H Y L E T H Y L I 0 E N E ) B I S P H E N O L M I X W I T H U N K H Y O 

ALPHA. ALPHA DIMETHYL BENZENEMETHANOL 
PHENOXY ETHANOL 
I METHYL- ) -HYDROXY-> .4 .4 -TR IMETHYLPENTVLESTER OF PROP ACID 
O.O-DIETHYL-8 -ETHYl PHOSPHOROTHIOATE 

INTERMEDUTE SUBZONE WELLS 
I B I B 

J u n t I S t p 16 J u n l l S.p-SS J u n S S 
8 8 I S S 

S I 
I S 

IC 1 I D 1 3 
S t p l l M . I - S S 1 J u n l l S .p-SS 1 J u n l l 

12 SS2 

3 5 1 

B 
S . p SS 

7 2 8 

9 ) 

2 0 2 0 

22 
1 2 1 2 
7 9 1 0 J 
1 1 
1 2 
2 1 

1 0 
1 2 
13 
9 0 
2 ) 
1 0 
) 0 

) 9 

1 7 

9 0 

2 0 
2 4 
2 9 

t l 
9 4 

2 ) 
1 0 0 

10 

l i e S 7 4 1 1 4 9 0 1 3 7 1 1 5 1 
4 8 

2 1 3 
S S ) 
SS 

2SS 

2 8 
3 1 

7 8 8 
S ) 
5 7 

214 
1 ) 4 
1 0 7 

3 7 

•Monlloring Wal l . 2D, 4C, 6B, DW-t, and CLTL Production Well are Bceen.d In the Lower Inteimedl.le Zone-
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Table 4-16, (cont.) 

o 
f •"? 

. ^ 

ICOMPOUND 

METHYL ESTER OF S-OCTADECANOIC ACO 
LAMINO METHYL PENTANONE 
DIMETHYL BENZENE 

[CYCLOHEXANONE 
[METHYLETHYOXYPROPANE 
TRIMETHYLCYCLOHEXANONE 

IBENZENE METHANOL 
DIMETHYL BENZENE METHANOL 

IBUTOXYBUIENE 
Z DICHLOROETHENYL BENZENE ISOMER 
NnROCRESOL 
EIIIYL CRESOL ISOMER 

l l . l B I 9 | I - C H L O R O E T H O X Y ) E T H A N E 

l . l BIS(CHLOROETHOXY)ETHANE 
B I S - ( ] . M E T H 0 X Y E T H T L ) B E N Z E N E D I C A R B O X Y L K ACIO ESTER 
1 ETHYLHEXANOL 

I N PHENYL BENZENAMINE 
CHLOROETHANOL PHOSPHATE 
TOLUENE 
STYRENE 
BENZENAMINE 

ICHLOROETHENVL BENZENE 
I-ETHOXYLHEXANOK: ACID, 
ETHYL PHENOL ISOMER 
DIMETHYL PHENOL ISOMER 
CHLOROPHENOL ISOMER 
UNKNOWN PHTHALATE ESTER 
N-( I . I -DIMETHYIETHYL| . ) HETHVLBENZAHIOE 
]-NITRO-l. l BENZENEOICARBOXTLIC ACIO 
CHLORINATED HYDROCARBON 
1 METHYLBENZENAUINE 
METHYL PHENOL ISOMER 
(l-METHYLETHYL)BENZENE 
I H E I A N E 
l-HEXANE 
HEIADECANOC ACID 
).).l-TRIMETHTL.CYCLOHEXANONE 
).),|.TRIMETHYLCYCLOHEXANE 
2.1.DIMETHYL.1-PROPANOL 
1-11-METHYL ETHYL).PHENOL 
(1)BENZOTHIENO(4.S - BHI)BENZ0THIOPHENE 
4-METHYLPHENOL 
1,7-DIHYDRO-SH-PURIN.S-ONE 
ALPHA-HYDROXY-BEHZENEACETIC ACIO 
LERT-BUTOIYISOPROPOXY METHANE 
1.1-BENZENEDICARBOXYLK: ACID ESTER 
) . ) -D IMETHYL.Z ( ]H) .BENZOFURANONE 
N.N-OIMETHYL ACETAMIOE 
4-HY0ROXY-)-METHTL-I.BUrANONE 
IMETHOZY-I-PROPANONE 
ETHYL ESTER PHOSPHORIC ACID 
BISd-METHOXYETHYLIPHTHALATE 
|1, r - ( (1-ME T H Y L - I , I E THANEDIYL)8IS(OXY)|BIS- l -PROPANOL 
1 , r | ( | . M E T MYL-I,J.ETHAHEOIYL)BIX(OXY)1BIS.1.PROPANOL 
DIMETHYL PHENOL 
(]-METHOXYETHOXY)ETHENE 
2.1 -OXYBIS-BUTANE 
l-METHOXT-1-aUTANOL 
l.r-OXYBIS-2-PROPANOL 
MONOPHOPAHOATE PROPANOl 
ESIER t . I BeNZENEniCARBOXYLIC ACID 
H E X A H Y O R O 7 H AZEPIN I ONE 
I . I I -OCTAOtCADIEN- l -OL 
nUIY l MtHISIAIE(BUIYL lETRAOECYLATE) I 

1 INTERMEDIATE SUBZONE WELLS (CONT) 
I B 1 I B 1 IC 1 2 0 1 3 B 

1 Jun I I Stp I I 1 J u n l l S.pSS 1 J u n l l Stp I I Mai-SS i JunSS S t p l l I J u n l l Stp I I 

1 0 0 

7) 
12 
14 1 

21 

1 ) 
81 1 

12 
89 

17 
20 
17 

54 
)00 
47 
120 
27 

"Monitoring Walla 20, 4C, 6B, DW-1, and CLTL Production Well are screened In the Lower Inlermedlate Zona" Page 2 of 12 



Table 4-16, (cont.) 

.̂ 1 

COMPOUND 

F A U Y ACK) ESTER 
ALPHA-TERPINEOL 
) - H E T H Y L - I - C Y C L O H i X E N . 1 . 0 N t 
1.1.1 T R I M E T H T L C Y C L O P E N T A N E 
HEXADECANE 
TRICHLOROETHENE ' 
D ICHLOROIDOUETHANI 
) - M E T H O X Y - ] - M E T H Y L P H E N O L 
2 CHLORO.PHOSPHATE (1 :1) ETHANOL 
DIMETHYL BENZENE ISOMER 
MOL, SULFUR 
METHYL NAPTHALENE ISOMER 
XYLENE ISOMER 
I . I , 4 - T R I U E T H Y L B E N Z E N E 
) - M E T H Y L - B E N Z E N A H I N E 
UNOECANE 
CHLORO BENZENAMINE ISOMER 
TETRADECANE 
l . S . I O . I S - T E T R A M E T H Y L - H E P T A O E C A N C 
PENTADECANE 
PHOSPHORIC ACIO ESTER 
1 M E T H Y L - I . 4 . P E N T A N D I O L 
M E T H Y I B E N Z E N A M I N E ISOMER 
DIETHYL ESTER I - B U T E N E D I O K : ACIO 
4 - U E T H Y L - 2 - N I T n o P H E N O L 
l - ( 2 - H Y D R O X Y P R O P O X Y ) . | - P R O P A N O L 
4 A . I B - O I H Y D R O . S , S B . D I M E T H Y L - ) ( 4 H ) D I 8 E N t O F U R A N O N E 
B IS ( l -METHOXYETHYL)ESTER 1,1-BENZENEDICARBOXYLIC ACID 
I C H L O R O BENZENAMINE 
TRIETHYL ESTER PHOSPHORK ACIO 
METHYL PIRODINE ISOMER 
1 . METHYL PHENOL 
1,4 DICHLORO 1 ETHENYL BENZENE 
B I C Y C L O I 4 . I . 0 I O C T A I.3.S TRIENE 
ETHANOL, l -PHENOXY 
UNKNOWN A l K E N C 
UNKNOWN ALIPHATK: HYDROCARBON 
ISOMER OF CHLOROAMILINE 
7 - B E N Z O F U R A N O L , I . ) . . D I H V D R 0 - I , 2 - D I M E T H T L 
UNKNOWN THIOPHENE 
UNKNOWN PHENOL 
ETHANOL, I C H O R O - . PHOSPHATE 
BENZENE, I . P R O P Y N T L -
B E N Z E N A M I N E , 3 -METHYL-

UNKNOWN PHOSPHORC ACID ESTER 
UNKNOWN A R O M A T K : HYDROCARBON 
P H E N O L . 4 - ( l , l , ) . 3 - T E T R A M E r H Y L B U r r L ) -
I . I - B E N Z E N E D I C A R B O X Y L I C A C I O . 3-NtTRO-
BENZENE, METHYL-
BENZENE, CHLORO. 
P Y R I D I N E , 4 . M E T H Y L -
P H E N O L , 1-ETHYL-
P H E N O L , l . ) - D I M E T H Y L . 
PHENOL.TERT-BUTYL ISOMER 
UNKNOWN AROMATIC 

INTERMEDIATE SUBZONI 
I S I B 

J u n - l l S . p S S J u n S S S . P S S 

W E L L * (CONT) 

IC 1 I D 1 I B 
J u n l l S . p SS M . I - S S 1 J u n l l S.p-SS 1 J u n l l S t p l l 

19 
2 0 

) 1 
1 2 
I S 
I S 
1 0 
) 9 
1 0 

( » ) COMPLETED BELOW DEEP SUBZONE 
(HA) INSUFFICIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
NO CONCENTRATnN ENTERED FOR COMPOUND NOT DETECTED ABOVE QUANTITATKIN LIMIT 
A l l R tSULTS ARC O U A H T I T A I I V t t S I I U A J t S 

'Monitoring Walla 2D, 4C, 6B, DW-1, and CLTL Production Wall are screened in the Lower Inlermedlata Zona" 

Page 3 of 12 
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Table 4-16, (cont.) 

• COMPOUND 

luNKNOWN HYDROCARBON 
1 ( 1 M E T H O I Y f T H O X Y ) E T H A N O L 
9ATURATED AL IPHATC HYDROCARBON 
ALIPHATIC HYDROCARBON 

ETHYLESTER CARBAMIC ACK) 
HYDROXY METHYL PENTANONE 
METHOXY ETHOXY ETHANOL 
BUTYL BENZENE SULFONAMIDE 
HEXANOIC ACID 
l . l - D I H Y O R O - t , ) . D I M E T H Y L . 7 - B E N Z O F U R A N O L 
HEPTADECEN( .a -CARBONIC ACIO 
XYLENE 
BENZOFURAN 
l -PROPYNYL BENZENE 
l - C H L O R O S - H E T H Y L P V R I D I N i 
l - M E T N Y L N A P H T H A L E N E 

4 , 4 ' . ( 1 . M E T H Y L E T H Y L D I E N E ) B I 9 P H E N O L 
1,1 - O X Y B I S E T H A N E 
N . N - D I H E T H Y L F O R A M I D E 
M E T H Y I B E N Z E N A M I N E 
CHLOROBENZENAMINE 
B E N Z O ( B ) T H I O P H E N E 
OCTYL PHENOL ISOMER 
I -CHLORO-PHOSPHATE ETHANOL 
HEXANE 
1-BUTOXY ETHANOL 
1 - M E T H Y L P E N T E N E 
1,1-TETRAHYDROTHIOPHENE OKIXIOE 
BENZOTHOZOIE 
4 - ( l . | . D I M E T H V L E T H Y L ) P H E N 0 L 
UNKNOWN 
PROPANOL 
METHYL OtMETHYLUETHOXYPROPANE 
HYOROXYPHOPOXYPROPANOl 
UNKNOWN PYRIDINE 
DIETHYL ESTER (BENZENE C A R B O X Y L K : ACID) 
lETRAMETHYL BUTYL PHENOL 
FATTY ACID 
UETHOXYMETHTL A l m l D I N E 1 
HYOROXYMETHYL BENZENE ACETIC ACID 
AZULENE 
DIMETHYL PROPANOL 
METHYL FORMAMIDE 
ACETONE 
B I S ( | . M E T H Y L . ) . H Y D R O X Y E T H V L ) E T H E R 
METHYL NAPHTHALENE 
UNKNOWN PHTHALATE ESTER 
CRESOL 
BENZOIC ACID 
BENZENEACETK ACIO 
l . 1 ' ( ( 1 . M E T H T L . 1 , l - E T H A N E O I T L ) B I S | O X Y ) | B I S P R O P A N O L 
4 .4 - (1 -METHYLETHY l lDENEIB IS PHENOL MIX WITH UNK HYD 
ALPHA, ALPHA-DIMETHYL BENZENEMETHANOL 
PHENOXY ETHANOl 
I . M E T H Y l - ) - H Y D R O X V - 2 . 4 . 4 - T R I M E T H Y L P E N T Y L E S T E R OF PROP ACID 
0.0 D I E T H Y L S ETHYL PHOSPHOROTHIOATE 1 

I N T t f l M E b l A t C S u S Z O N f W E l L i ( C O H t ) 
4C 1 SA 1 SB 1 7 * 

1 J u n l l S t p I I 1 J u n l l S . p SS I J u n 16 S.p-SS I J u n l l S.p-SS 
8 1 ) 2 1 

1 2 7 2 2 8 

1 1 9 

1 SC 1 ISC 
1 M . l S S 1 M . I - S S 

S 7 J 

17 
2 7 
2 0 

I S S 1 4 8 

9 0 

2 ) 18 
) 0 11 

2 ) 1 0 

4 7 4 8 0 1 2 0 9 7 0 

2 8 
) S 

1 2 
1 0 9 

4 0 
1 0 

f ^ ^ l "Monlloring Wells 2D, 4C, 6B, DW-1, and CLTL Production Wall are screened In the Lower Intarmsdiale Zona" 

pC V Page 4 Of 12 
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Table 4-16, (cont.) 

METHYL ESIER OF S-OCTAOECANOlC A C O 
AMINO METHYL PENTANONE 
DIMETHYL BENZENE 
CYCLOHEXANONE 
METHYLETHYOXYPROPANE 
TRIMETHYLCYCLOHEIANONf 
BENZENE METHANOL 
DIMETHYL BENZENE METHANOL 
BUTOXYBUTENE 
I -DICHIOROETHENYL BENZENE ISOMER 
NITROCRESOL 
CTHYl CRESOL ISOMER 
1 . 1 - B I S I I - C H l O R O E T H O X Y ) E T H A N E 
l . l - B I S ( C H L 0 R O E T H O X Y ) E T H A N E 
a i S - ( l - M E T H 0 X V E T H Y L ) « E N 2 E N E OICARBOXVLIC ACIO ESTER 
I E T H Y L H E I A N O l , 

N-PHENYL BENZENAMINE 
CHLOROETHANOL PHOSPHATE 
TOLUENE 
STYRENE 

J u n l l S t p l l I J y n SS S . p S S I J u n «4 

INTERMEDIATE SUBZONE WELLS (CONT) 
I A I s a 

U-L 
I 7 B I SC I IOC 

Stp t t I Jun I I S.c-SS I M.I-SS I M . I . IS 

BENZENAMINE 
CHLOROETHENYL BENZENE 
1-ETHOXYLHEIANOK: ACID 
ETHYL PHENOL POMER 
DIMETHYL PHENOL ISOMER 
CHLOROPHENOL ISOMER 
UNKNOWN PHTHALATE ESTER 
N- l 1 . 1 - D I M E T H Y L E T H Y L I - ) M E T H Y L B E N Z A M I D E 
1 - N I T R O - l . l - B E N Z E N E D I C A R B O X T L I C ACIO 
CHLORINATED HYDROCARBON 
1 - M E T H Y L B E N Z E N A M I N E 
METHYL PHENOL ISOMER 
( I . H E T H Y L E T H Y L ) B E N Z E N E 
| . H E X A N E 
| . H E X A N E 
HEXAOECANOK ACID 
) . ) . S T RIM E T H Y L - C Y C L O H E X A N O N E 
) . 3 , S . T R I M E T H Y L - C V C L 0 H E X A N E 
I . I D I M E T H Y L . I . P R O P A N O L 
) - H - M E T H T L E T H Y L ) - P H E N O L 

B ) ( l ) B E N Z O T H I O P H E N E (1 )BENZOTHIENO(4 .S 
4 - M E T H Y L P H E N O L 
1 , 7 - D t H Y D R O . S H - P U R I N - S - O N E 
ALPHA HYOROXY-BENZENEACETIC ACID 
L E R T - B U T O X Y I S O P R O P O X Y M E T H A N E 

1 , 1 - B E N Z E N E D I C A R B O X Y L K : A C I D E S T E R 

) . 3 . 0 I M E T H Y L . } ( ] H ) - B E N Z O F U R A N O M E 

N . N - D I M E T H Y L A C E T A M I O E 

A - H Y O R O X Y . I . M E T H Y L l - B U T A N O N E 
l - H E T H O Z Y - l - P H O P A N O N E 
ETHYL ESTER PHOSPHORC ACK) 
B I S I Z - M E T H O X Y E T H Y P P H T H A L A T E 
1 , r . | ( l - M E T H Y L - l . l - E T H A N E D I Y L ) B I S ( O X Y ) | B I S - l ' P R O P A N O L 
1 , r - | ( 1 - M E T H Y L . 1 , l - E T H A N E D I Y L ) B I X ( 0 X V ) | B I S . l - P R O P A N O L 
DIMETHYL PHENOL 
[ l - M E T H O X Y E T H O X Y j E T H E N E 
2 . 1 ' - O X Y B I S . B U T A N E 
l - M E T H O X Y - I B U T A N O L 
1 . 1 ' O X Y B I S - 1 . P R O P A N O L 
MOHOPROPANOATE PROPANOL 

E S I E R 1.1 B E N Z E N E O I C A R B O X Y L K : ACIO 
HEXAHYORO I H - A Z E P I N 1 ONE 

».1J O C I A D E C A D I E H l O l 
BUTYL M Y H I S I A T [ ( n U I Y L T t IRADECYL ATE) 

18 
S ) 
ISO 
2S 

SOO 
I S 
I S 

"Monlloring Wells 2D, 4C, 6B, DW-1, and CLTL Produclion Well are acreened In the Lower Intermediate Zone" Page 5 of 12 



Table 4-16, (cont.) 

Si) 

. ^ f 

COMPOUND 

FATTY A C O ESTER 
ALPHA-TERPINEOL 
> - H E T H Y l . | . C Y C L O H E X E N . 1 - O N E 
I . I . I T R I M E T H Y L C Y C I O P E N T A N E 
HEXADECANE 
TRICHLOROETHENE 
DKHLOROIDOMETHANE 
) M E T H O I Y - I M E T H Y L P H E N O L 
I C H L O R O . P H O S P H A T E ( ) : l ) ETHANOL 
DIMETHYL BENZENE ISOMER 
MOL. SULFUR 
METHYL NAPTHALENE ISOMER 
XYLENE ISOMER 
l , l . 4 - T R I M E T H Y L B E N Z E N E 
l - M E T H Y L - B E N Z E N A M I N E 
UNOECANE 
CHIORO BENZENAMINE ISOMER 
TETRADECANE 
I . S . I O . I S . T E T R A M E T H V L - H E P T A D E C A N E 
PENTADECANE 
PHOSPHORIC ACID ESTER 
I H E T H Y L . I . S P E N T A N D I O L 
METHYL.BENZENAMINE ISOMER 
DIETHYL ESTER l - B i n E N E O I O I C ACIO 
4 - M E T H Y L - l - N I T R O P H E N O L 
l - ( l - H Y D R O X Y P R O P O X Y ) - | . P R O P A N O L 
4 A . I B . 0 I H Y D R O - S . S B - D I H E T H V L . ) ( 4 H ) D t B E N Z O F U R A N O N E 
a iS ( l -METHOXVETHYL)ESTER l . l - B E N Z E N E D K A R B O X Y L I C ACID 
) C H I O R O BENZENAMINE 

TRIETHYL ESTER PHOSPHORC ACID 
METHYL PIRODINE ISOMER 
1 , METHYL PHENOL 
1.4 DICHLORO 1 ETHENYL BENZENE 
BICYCLOI4.1 .0 IOCTA 1.).S TRIENE 
ETHANOL. 1 PHENOXY 
UNKNOWN ALKENE 
UNKNOWN AL IPHATK HYDROCARBON 
ISOMER OF CHLOROAMILINE 
7 - B E N Z O F U R A N O L . l , ) . . D I H Y D R 0 - i . 2 - D I H E T H Y L 
UNKNOWN THIOPHENE 
UNKNOWN PHENOL 
ETHANOL, 1-CHORO-, PHOSPHATE 
BENZENE, l -PROPYNYL-
BENZENAMINE,^ ) METHYL-
UNKNOWN PHOSPHORK: A C O ESTER 
UNKNOWN AROMATIC HYDROCARBON 
P H E N O L , 4 - ( l , l . ) . ) - T E T R A M E T H Y L B U T V L ) . 
I . I -BENZENEDICARBOXYL IC A C I O . S-NITRO-
BENZENE, METHYL. 
BENZENE, CHLORO. 
PYRID INE, 4 - M E T H Y L ­
PHENOL, 1 - E T H Y l -
P H E N O L , 2 . ) - D I M E T H Y L . 
P H E N O l . T E H T - B i n Y L ISOMER 
UNKNOWN AROMATIC 

INTERMEDIATE SUBZONE WELLS (CONT) 
4 C S A 1 I B 1 7 B | l C I S C 

J u n l l S .p-SS J u n l l S t p I I I J u n 1 1 S t p I I I J v n - S S S.p-SS 1 M . i - S S M . i - S S 

11 
14 

I S 
2 0 

. 4 0 

13 
13 
) S 

ISO 

2 1 
1 9 

4 0 

(9) COMPLETED BELOW DEEP SUBZONE 
(NA) INSUFFKIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
NO CONCENTRATK>N ENTERED FOR COMPOUND NOT DETECTED ABOVE QUANTrTATK>N LN4IT 
A l l RESUTS ARE QUAmiTAIIVE EStlUAJtS 

Monitoring Walla 2D, 4C, 6B, DW-1, and CLTL Produclion Wall are screened In Ihe Lower Intemnedlata Zona" 

Page 6 of 12 



Table 4-16, (cont.) 

I 

COMPOUND 

UNKNOWN HYDROCARBON 
l - ( l - M E T H 0 X Y E T H O X V ) E T H A N O L 
SATURATED A L I P H A T K HYDROCARBON 
AL IPHATK HYDROCARBON 

ETHYLESTER CARBAMIC A C O 
HYDROXY METHYL PENTANONE 
METHOXY ETHOXY ETHANOL 
BUTYL BENZENE SULFONAMIDE 
HEXANOIC ACID 
1.) D I H T D R O - 1 , 2 D I U E T N Y L - r - B E N Z O F U R A N O L 
HEPTADECENE-a-CARBQNIC ACIO 
XYLENE 
BENZOFURAN 
l -PROPYNYL BENZENE 
l - C H L O R O - S - H E T H Y L PYRIDINE 
t . H E T H Y L N A P H T H A L E N E 
4 , 4 ' . ( 1 - M E T H Y L E T H Y L D I E N E ) B I S P H E N O L 
l . r - O X Y S I S E T H A N E 
N . N - D I M E T H Y L F O R A M I O E 
M E T H Y I B E N Z E N A M I N E 

CHLOROBENZENAMINE 
B E N Z O ( B ) T H I O P H E N E 
OCTYL PHENOL ISOMER 
l - C H L O R O PHOSPHATE ETHANOL 
HEXANE 
1-BUTOXY ETHANOL 
1 M E T H Y L P E N T E N E 
l , t - T E T R A H Y D R O T H K ) P H E N E DK>XIDE 
BENZOTHK}ZOLE 
4 - ( l , l - D I M E T H Y L E T N Y L ) P H E N O L 
UNKNOWN 
PROPANOL 
METHYL DIMETHYLMETHOXYPROPANE 
HYDROXYPROPOXYPROPANOL 
UNKNOWN PYRIDINE 
DIETHYL ESTER IBENZENE C A R B O X Y L K ACID) 
TETRAMETHYL BUTYL PHENOL 
FATTY ACIO 
METHOXYMETHVL AZIRIDINE 
HYOROXYMETHYL BENZENE A C E T K ACIO 
AZULENE 
DIMETHYL PROPANOL 
METHYL FORMAMIDE 
ACETONE 
a i S ( l - M E T H Y L - 2 - H Y D R 0 X Y E T H Y L ) E T H E R 
METHYL NAPHTHALENE 
UNKNOWN PHTHALATE ESTER 
CRESOL 
BENZOIC ACID 
BENZENEACETK ACIO 
l , r ( ( 1 - M E T H Y L . 1 , 2 . E T H A N E D I Y L ) B I S ( 0 X Y ) | B I S P R 0 P A N O L 
4.4 ' - (1-METHYLETHYLIDENE)BI3 PHENOL MIX WITH UNK HYO 
ALPHA. ALPHA-DIMETHYL BENZENEMETHANOL 
PHENOXY ETHANOL 
1 METHYL- ) -HYDROXT-2 .4 ,4 -TR IMETHYLPENTYLESTER OF PROP ACIO 
0.0 D IETHYL-S-ETHYL P H O S P H O R O T H I O A I E 

INTERMEDIATE SUBZONE WELLS (CONT) 
CL - 3 C L - S 1 D W - 1 U S O S - A 1 U 9 Q 9 - B 

J u n l l S t p I I J u n l l S t p l l I J u n l l S . p S I U . i - S S J u n S S S.p-SS 1 J u n S S S t p I I 
4 S J 2 9 I S 9 3 FS 

) 8 

1 0 0 

2 3 1 8 0 

3 9 0 
2 0 8 4 
4 0 4 2 

1 2 8 

) 2 8 1 7 8 SOO 9 7 2 

1 1 

13 

1 0 0 

"Monitoring Walla 2D, 4C, eB, DW-1, end CLTL Production Well are acreened In the Lower Inlarmadlata Zone" 

Page 7 of 12 



WUMMMa^t* 

1 

Table 4-16, (cont.) 

COMPOUND 

METHYL ESTER OF l -OCTADECANOK A C O 
AMINO METHYL PENTANONE 
DIMETHYL BENZENE 
CYCLOHEXANONE 
METHYIETHYOXYPHOPANE 
TRIMETHYLCYCLOHEXANONE 
BENZENE METHANOL 
DIMETHYL BENZENE METHANOL 
BUTOXYBUTENE 
1 DICHLOROETHENYL BENZENE ISOMER 
NITROCRESOL 
ETHYL CRESOL ISOMER 
l . l - a i S | l - C H L O R O E T H O X T ) E T H A N E 
l , 2 - a i S ( C H L O R O E T H O X Y ) E T H A N E 
B I S - l l HETHOXVETHTL)BEN2ENE D I C A R B O X Y L K ACIO i B T E R 
} E T H Y L H E X A N O L 
N-PHENYLBENZENAMINE 
CHLOROETHANOL PHOSPHATE 
TOLUENE 
STYRENE 

BENZENAMINE 
CHLOROETHENYL BENZENE 
I - E T H O X Y L H E X A N O K ACIO 
ETHYL PHENOL ISOMER 
DIMETHYL PHENOL ISOMER 
CHLOROPHENOL ISOMER 
UNKNOWN PHTHALATE ESTER 
N ( 1 , 1 D I M E T H Y L E T H Y L ) ) M E T M Y L B E N Z A m O E 
l - N I T R O . I . I B E N Z E N E D I C A R B O X Y L I C ACID 
CHLORINATED HYDROCARBON 
| . M E T H Y I B E N Z E N A M I N E 
METHYL PHENOL ISOMER 
( I . H E T H Y L E T H T L ) B E N Z E N E 
I H E I A N E 
l - H E X A N E 
HEXADECAHOK ACIO 
) , ) , S - T R I M E T H Y L - C Y C 1 0 H E X A N 0 N E 
) . ) . S - T R I H E T H Y L - C T C L O H E X A N E 
l . l . D I M E T H Y L - 1 - P R O P A N O L 
) . ( | . M E T H Y L E T H Y L I P H E N O L 

| I ) B E N Z O T H I E N O ( 4 . S - B > ( l ) B E N Z O T H I O P H E N E 
4 . M E T H Y L P H E N O L 
I . 7 . D I H Y D R O - S H - P U R I N - S . O N E 
ALPHA-HYDROXY-BENZENEACETIC ACID 
TERTBUTOXYISOPROPOIY METHANE 
1.2-BENZENEDICARBOXYLK ACID ESTER 
) . ) - D I M E T H Y L - 2 | ) H ) - B E N Z 0 F U R A N O N E 
N . N D I M E T H Y L ACETAMIOE 
4 . H Y D R 0 X Y - ) - M E T H Y L - l - B U T A N O N E 
l - M E T H O Z Y . I . P R O P A N O N E 
ETHYL ESTER PHOSPHORK A C O 
B I S I I M E T H O X Y E T H Y I I P H T H A I A T E 
1,1 . ( ( 1 . M E T H Y L - I , I - E T H A N E D I T L ) B I S ( 0 X Y ) | B I S . | . P R O P A N O L 
t . r . | ( | . H E T H Y L - 1 , l - E T H A N E D I Y L ) B I X ( O X Y ) | B I S - l - P R O P A N O L 
DIMETHYL PHENOL 
1-METHOXY ETHOXYIETHENE 

1,1 - O X Y B I S - B U T A N E 
| . M E T H O X Y . I B U T A N O L 
l . r - O X Y B I S l - P H O P A N O L 
MOHOPROPANOATE PROPANOL 
ESTER 1.1 BENZENEDICARBOXYLIC ACIO 
l E X A H Y O n O I H AZEPIN 2-ONE 

g . l l - O C r A O E C A O I E N l - O L 
BUTYL MYI I IS IATCIBUTYL T E I R A D E C Y I ATE) 

INTERMEDIATE S UBZONI 
CL . ) 1 CL . S 1 

J u n - S I S . p SS 1 J u n SS S t p I I I J u n l l 

WELLS (CONT) 
D W - I 1 U S O S . A 1 

S . p SS M . r S S I J u n - I S S t p l l 1 J u n 
UM s-e 
SS S.p -SS 

8 9 2 
1 ) 0 
2 1 9 

8 8 
2SS 
SS 

i f 
SO 
98 

2 ) 9 
7 ) 

1 ) 4 8 
2 7 0 
8 1 

8 9 2 ) I t 1 1 0 
sss 
8 0 2 

) 2 7 ) 

1 1 
ISO 

1 2 0 4 2 0 

Monitoring Walla 20, 4C, 6B, DW-1, and CLTL Production Wall are acreened In the Lower Intemiedlate Zone" Page 8 of 12 
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Table 4-16, (cont.) 

COMPOUND 

FATTY ACO ESTER 
ALPHA-TERPINEOL 
l -MITHYL- l -CYCLOHEIEN- l -ONB 
I . I . ITRIMETHYLCYCLOPINTANE 
HEXADECANE 
TRICHLOROETHENE 
OICHIOROIDOMETHANE 
1 METHOXY.1-METHYLPHENOL 
ICHLORO.PHOSPHATE (1:1) ETHANOL 
DIMETHYL BENZENE ISOMER 
MOL, SULFUR 
METHYL NAPTHALENE ISOMER 
XYLENE ISOMER 
l,l.4-TRIMETHYLBENZENE 
3 METHYL-BENZENAMINE 
UNOECANE 
CHIORO BENZENAMINE ISOMER 
TETRADECANE 
l.S.10.18.TETRAMETHYL-HEPTADECANE 
PENTADECANE 
PHOSPHORIC ACIO ESTER 
1.METHYL.1.4.PENTANDIOL 
METHYL-BENZENAMINE ISOMER 
DIETHYL ESTER 1 BUTENEDIOIC ACID 
4-METHYL-2-NITROPHENOL 
l-( l-HYDROXYPROPOXT).|.PROPANOl 
4A.iaDIHYDRO.S,SB.DIHETHVL.3(4H)DIBENZOFURANONE 
BIS||.METHOXVETHYL)ESTER I.I.BENZENEDKARBOXTLIC ACIO 
l-CHLORO BENZENAMINE 
TRIETHYL ESTER PHOSPHORK ACIO 
METHYL PIRODINE ISOMER 
1, METHYL PHENOL 
1.4 DICHLORO 2 ETHENYL BENZENE 
BICYCLOI4.2.0IOCTA 1.3.8 TRIENE 
ETHANOL, l-PHENOXY 
UNKNOWN ALKENE 
UNKNOWN ALIPHATK HYDROCARBON 
ISOMER OF CHLOROAMILINE 
7-BENZOFURANOL, l,).-DIHYDRO-l.2-DIMETHYl 
UNKNOWN THIOPHENE 
UNKNOWN PHENOL 
ETHANOL, 2-CH0RO-, PHOSPHATE 
BENZENE, t-PROPYNYL-
BENZENAMINE, l-METHYL-
UNKNOWN PHOSPHORK ACO ESTER 
UNKNOWN AROUATK HYOROCARSON 
PHENOL, 4-(1,l,3,l-TETRAHETHYLBUTYL)-
1,1-BENZENEDICARBOXYLIC ACIO,_1-NITRO-
8ENZENE, METHYL-
BENZENE, CHLORO-
PYRIDINE, 4-METHYL­
PHENOL, 2-ETHYL-
PHENOL, 2.3-DIMETHYL-
PHENOL.TERT-BUTYL ISOMER 
UNKNOWN AROMATIC 

INTERMEDIATE SUBZONE WELLS (CONT) 
CL - 3 1 CL - 8 1 DW-1 USOS-A 1 USOS-B 

J u n l l S.p-SS 1 J u n l l S t p l l 1 J u n l l S t p l l M.f-SS JunSS S t p l l 1 J u n l l S t p l l 

24 28 
94 178 

29 310 
38 

270 220 

38 
78 140 7)0 

820 
20 
20 
4 ) 

31 
28 720 

)700 
1) 100 
18 
) l 

49 

108 
97 

) 2 

) 2 
90 

190 
29 
2 ) 

2 ) 

NA) INSUFFICIENT WATER FOR SAMPLE " M o n i t o r i n g Welle 2D, 4C, 6B, D W - 1 , end CLTL P roduc t i on Wel l are ac reened In Ihe Lower In termedia te Z o n e " 
NS) WELL NOT SAMPLED 

NO CONCENTRATMN ENTERED FOR COMPOUND NOT DETECTED ABOVE QUANTITATION LIUrr 
A l l RESULTS ARE OUANTITATIVE ESTIUATES 

Page 9 of 12 
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Table 4-16, (cont.) 

UNKNOWN HYDROCARBON 
l - ( I - M E T H O X Y E T H O X Y ) E T H A N O L 
SATURATED ALIPHATK HYDROCARBON 
A l l P H A T C HYDROCARBON 
ETHYLEStER CARBAMIC A C O 
HYDROXY METHYL PENTANONE 
METHOXY ETHOXY ETHANOL 
BUTYL BENZENE SULFONAMIDE 
HEXANOIC ACID 
l . l - D I H YD R O - ) . l - 0 I H E T H V L - 7 - B E N Z O F U R A N O L 
HEPTADECENE-S-CARBONIC ACID 
XYLENE 

nea-2 
INTERMEDIATE SUBZONE WELLS (CONTI 

Re»-1 I Res-3 
J u n l l S t p l l I J u n l l S t p l l \ J u n - l l 

I S 

PRODUCTION WELL 
S . p SS I J u n l l S t p - t l 

m NG 

BENZOFURAN 
1-PROPYNYL BENZENE 
1 C H L O R O - 9 - M E T H Y L PYRIDINE 

M E T H Y I N A P H T H A L E N E 
4 , 4 ' ( l - M E T H Y L E T H Y L O I E N E ) B I S P H E N O L 
l , r - O X Y B I S E T H A N E 
N . N - D I M E T H Y L F O R A H I D E 
METHYIBENZENAMINE 
CHLOROBENZENAMINE 
BENZO(B)THIOPHENE 
OCTYL PHENOL ISOMER 
l -CHLORO PHOSPHATE ETHANOL 
HEXANE 
I BUTOXY ETHANOL 
1 . M E T H Y L P E N T E N E 
l . l . TETHAHYOROTHIOPHENE 
BENZOTHOZOLE 
4 - ( 1 . | . O I M E T H Y L E T H Y L ) P H E N O L 
UNKNOWN 
PROPANOL 
METHYL DIMETHYLMETHOXYPROPANE 
HYDROXYPROPOXYPROPANOL 
UNKNOWN PYRIDINE 
DIETHYL ESTER (BENZENE C A R B O X Y L K ACIO) 
TETRAMETHYL BUTYL PHENOL 
FATTY ACID 
METHOXYMETHVL AZIRIDINE 
HYOROXYMETHYL BENZENE ACETIC ACID 
AZULENE 
DIMETHYL PROPANOL 
METHYL FORMAMIDE 
ACETONE 
B I S ( l - M E r H Y L - l - H Y D R O X Y E T H Y L ) E T H E R 
METHYL NAPHTHALENE 
UNKNOWN PHTHALATE ESTER 
CRESOL 
BENZOIC ACID 
BENZENEACETK ACIO 
1 . r ( ( l - H E T H Y L - 1 . 1 - E T H A N E D I Y L ) B I S ( O I Y ) | B I S P R O P A N O L 
4 .4 - (1 METHYLETHY l lDENE jB IS PHENOL MIX WITH UNK HYO 
ALPHA, ALPHA.DIMETHYL BENZENEMETHANOL 
PHENOXY ETHANOL 
1 M E T H Y l ) H Y 0 R O X V - I . 4 . 4 - T R I M E T H Y I P E N T T L E S T E R OF PROP ACID 
0.0 D I E I H Y L S ETHYL P H O S P H O R O T H I O A I E 

"Monitoring Wells 2D, 4C, 6B, DW-1, end CLTL Production Well ere screened In Ihe Lower Intermediate Zone" 

P a g e 10 of 12 
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Table 4-16, (cont.) 

^1 

ICOMPOUND 

METHYL ESTER OF S OCTAOECANOIC ACO 
AMINO METHYL PENTANONE 

[DIMETHYL BENZENE 

ICYClOHrXANONE 
METHYIEIHYOXYPROPANE 
IR IHETHYICYCIOHEXANONE 
BENZENE METHANOL 

p i U E I H Y l BENZENE METHANOL 
IBUTOXYBUIENE 
1 DICHLOROETHENYL BENZENE ISOMER 
NITROCRESOL 
ETHYL CRESOL ISOMER 
1.1 a i S ( l - C H L O R O E I H O I Y ) E T H A N E 

l l . l B I S | C H L 0 R O E T H O X Y ) E T H A N E 
BIS (1 H E T H 0 I Y E T H Y L ) 8 E N Z E N E D ICARBOXYLK ACIO ESTER 
1 ETHYLHEXANOL 

I N - P H E N Y L BENZENAMINE 
CHLOROETHANOL PHOSPHATE 
TOLUENE 
STYRENE 

BENZENAMINE 
CHLOROETHENYL BENZENE 
1 E T H O I Y L H E I A N O I C ACIO 
ETHYL PHENOL ISOMER 

DIMETHYL PHENOL ISOMER 
CHLOROPHENOL ISOMER 
UNKNOWN PHTHALATE ESTER 

N- l 1 .1 -DIME T H Y l E T H Y D - l - H E T H Y L B E N Z A H I D E 
I N I T R O - 1 . 1 BENZENEDICARBOXYL IC ACID 
CHLORINATED HYDROCARBON 
1 - H E T H Y L B E N Z E N A M I N E 
METHYL PHENOL ISOMER 
| 1 - M E T H Y L E T H Y L ) B E N Z E N E 
l - H E X A N E 
l - H E X A N E 
HEXADECAHOK ACID 
) , ] . 9 - T RIM E T H Y L - C Y C L O H E X A N O N E 
I . I . S - T R I M E T H Y L - C Y C I O H E X A N E 
1 . 1 - O I H E T H Y L - l . P R O P A N O L 
) - | | . H E T H Y L E T H Y L ) - P H E N O L 
| 1 ) B E N Z O T H I E N O ( 4 . l . B ) (1 )BENZOTHIOPHENE 
4 - M E T H Y l P H E N O L 
1 , 7 - D I H Y O R O - S H - P U R I N - S - O N E 
ALPHA HYDROXY BFMZENEACETIC ACIO 
TERT-auTOIYISOPROPOXY METHANE 

l . l BENZENEDICARBOXYLIC ACID ESTER 
) . ) 0 I M E T H Y L - 1 ( 3 H ) B E N Z O F U R A N O N E 
N .NDIMETHYL ACETAMIOE 
4 - H Y D R O X Y - ) - M E T H Y L ) - B U T A NONE 
l - H E T H O Z Y - 1 - P R O P A N O N E 
ETHYL ESTER PIKJSPHORK; A C O 
8 I S ( } - M E T H O X Y E T H Y L | P H T H A l A T E 

l , r - | ( l - M E T H Y L - l . ) - E T H A N E D I Y t ) B I S ( O X V ) ) B I S - l - P R O P A N O L 
l , 1 ' . | ( | . H E T H Y L . | , l - E T H A N E D I Y L ) a i X ( O X Y ) | B I S . l . P R O P A N O L 
DIMETHYL PHENOL 
( I - U E T H O « Y E T H O X Y ) E T H E N E 

1,1 - O I Y B I S B U T A N E 
l - M E T H O I Y - 1 - B U T A N O L 
1 . r - O X Y B I S - 2 - P R O P A N O L 
HONOPDOPANOAIE PROPANOl 

E S I f H 1,1 B I N / I N E U I C A I i n O X Y l I C ACID 
HEXAHYORO I H AZEPIN I ONE 
4 . 1 1 O C T A O E C A O I E H . l - O L 

nuiYL HYRisiAir(nuiYL TEIRADECYIATEI I 

1 INTERMEDIATE SUBZONE WELLS ICONTI 
Raa-2 1 Ras-I 1 Res-J 1 PROOUCTKJN WELLJ 

J u n t l S . p SS 1 J u n l l S t p I S 1 J u n SS S .p IS j J u n 1 1 S.p-SS \ 

14 

9 1 

"Monitoring Wells 2D, 4C, 6B, DW-1, and CLTL Production Wall are screened In the Lower Intermediate Zone" Page 11 of 12 



Table 4-16, (cont») 

CD 

en 

^ 

COMPOUND 

FATTY A C O ESTER 
ALPHA TERPINEOL 
) M E T H Y L - l - C Y C L O H t l E N - l - O N E 
l . l . l T R I M E T H Y L C Y C l O P E N T f l N E 
HEXADECANE 
TRKHLOnOETHENE 
Die HLOROIDOUE T HA NE 
) M E T H O X Y - l - M E T H Y L P H E N O L 
1 CHLORO.PHOSPHATE (1:1) ETHANOL 
DIUETHYL BENZENE ISOUER 
MOL. SULFUR 
METHYL NAPTHALENE ISOMER 
XYLENE ISOMER 
1,1.4 T R I M E T H Y L B E N Z E N E 
) M E T H T L - D E N Z E N A M I N E 
UNOECANE 

RoQ-2 
INTERMEDIATE SUBZONE WELLS ICONT) 

I RoQ-1 I Ree-3 
Sop-OS I J u n - d l Sop -61 I J u n - 0 6 

PWODUCTKW WELL 
Sop-B I I J u n - l l S o p - Q I 

C H I O R O BENZENAMINE ISOMER 
TETRADECANE 
1.0.10.1 O - T S T R A M E T H V L - H E P T a O E C A N E 
PENTADECANE 
PHOSPHORIC ACIO ESTER 
l - M E T H Y L - l . 4 P E N T A N D I O L 
MEIHYL-BENZENAMINE ISOMER 
DIETHYL ESTER 1 BUTENEDIOIC ACID 

M E T H Y L - 1 - N I T R O P H E N O L 
1 ( I - H Y D R O X Y P R O P O K Y ) - | . P R O P A N O L 
0 A . 0 B - O I H Y D R O - 0 . S B - D I M E T H V L - ) ( 4 H ) D I B E N Z O F U R a N O N E 
BIS(1 METHOXYETHYDESTER 1 , I - B E N Z E N E D I C A R 8 0 X V L I C ACID 
l -CHLORO BENZENAMINE 
TRIETHYL ESIER PHOSPHORK ACID 
METHYL PIRODINE ISOMER 
1 , METHYL PHENOL 
1,4 DICHLORO 1 ETHENYL BENZENE 
B ICYCIO(4 .1 .0 |OCTA I . I .Q TRIENE 
ETHANOL. l -PHENOXY 
UNKNOWN ALKENE 
UNKNOWN ALIPHATIC HYDROCARBON 
ISOMER OF CHLOROAMILINE 
7 B E N Z O F U R A N O L . 1 , ) , - O I H Y O R O - I , I - D I M E T H T L 
UNKNOWN THIOPHENE 
UNKNOWN PHENOL 
ETHANOL, I -CH0RO- , PHOSPHATE 
B E N Z E N E , l -PROPYNYL-
B E N Z E N A M I N E , J M E T H Y L -

UNKNOWN PHOSPHORK ACID ESTER 
UNKNOWN AROMATIC HYDROCARBON 
P H E N O L . 4 ( l . l . ) . ) . T E T R A U E T H Y L B U T T L ) -
1,l B E N Z E H E D I C A R B O X Y U C A C I O . J - N I T R O -
BENZENE. METHYL. 
BENZENE. CHLORO-
PYRIO INE , 4 METHYL­
P H E N O L , l - E I H Y L -
P H E N O l , 1.) D IMETHYL-
PHENOL.TERT BUTYL ISOMER 
UNKNOWN AROUAI IC 

S I 

(«i>) COMPLEIEO BELOW DEEP SUBZONE 
(NA) INSUFFICIENT WATER FOR SAMPLE 
(NS) W E I L N O I SAMPI FD 
NO CONCENIHAIKJN E N U R E D FOR COMPOUND NOT DETECTED ABOVE OUANTITATION LIMIT 
A l l RESULTS ARE O U A N T I I A I I V E ESTIUATES 

Monitoring Wetio 20,4C, SB, DW-1, and CLTL Production Well aro scroenod In Iho Lower Intormodlclo Zono" 
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Table 4-17 
Tentatively Identified Organic Compounds in Ground Water Collected from 

Shallow Subzone Weils in the Remedial Investigation at the CLTL Site 

CD 
CD 

CJl 

CO 

COMPOUND 

UNKNOWN HYDROCARBON 
l . ( l - H E T H O X Y E T H O X Y ) E T H A N O L 
SATURATED ALIPHATK HYDROCARBON 
AL IPHATK HYDROCARBON 
ETHYLESTER CARBAMIC ACIO 
HYDROXY METHYL PENTANONE 
METHOXY ETHOXY ETHANOL 
BUTYL BENZENE SULFONAMIDE 
HEXANOIC ACID 
2. } - 0 I H Y 0 n O - 2 . 1 D I M E T H Y L - 7 B E N Z 0 F U R A N O L 
HEPTADECENE-S-CARBONIC ACID 
XYLENE 
BENZOFURAN 
l -PROPYNYL BENZENE 
l - C H L O R O - 9 - M E T H Y L PYRIDINE 
l - H E T H Y L N A P H T H A L E N E 
4 . 4 ' . ( | . M E T H Y L E T H Y L D I E N E ) B I S P H E N O L 
l . r . O X Y B I S E T H A N E 
N . N . O I H E T H Y I F O R A M I O E 
M E T H Y I B E N Z E N A M I N E 
CHLOROBENZENAMINE 
B E N Z O ( B ) T H I O P H E N E 
OCTYL PHENOL ISOMER 
1 C H I O R O P H O S P H A T E ETHANOL 
HEXANE 
1 BUTOXY ETHANOL 
2 - U E T H Y L P E N T E N E 
l . l - T E T R A H Y O n o r H I O P H E N E OIOXIOE 
BENZOTHK}ZOLE 
4 - ( l , l - D I M E T H Y L E T H Y L ) P H E N O L 
UNKNOWN 
PROPAHOL 
METHYL DIMETHYLMETHOXYPROPANE 
HYDROXYPROPOXYPROPANOL 
UNKNOWN PYRIDINE 
DIETHYL ESTER (BENZENE C A R B O X Y L K ACID) 

TETRAUETHYL Bl /TYL PHENOL 
FATTY ACID 
METHOXYMETHVL AZIRIDINE 
HYOROXYMETHYL BENZENE A C E T K ACIO 
AZULENE 
DIMETHYL PROPANOL 
UETHYL FORMAMIDE 
ACETONE 
B I S ( 1 - M E T H Y L - I - H Y D R 0 X Y E T H T L ) E T H E R 
METHYL NAPHTHALENE 
UNKNOWN PHTHALATE ESTER 
CRESOL 
BENZOIC ACID 
BENZENEACETK ACID 
l , 1 - | ( 1 - M E T H T L - 1 , l - E T H A N E D I Y L ) B I S ( O X V ) | B I S P R O P A N O L 
4 . 4 ' - ( l - H E T H Y l E T H Y L I D E N E ) B I S PHENOL MIX WITH UNK HYO 
ALPHA, ALPHA-DIMETHYL BENZENEMETHANOL 
PHENOXY ETHANOL 
l - M E T H Y L - ) - H Y D R O X Y . ) . 4 , 4 . T R I H E T H Y L P E N r r L E S T E R O f P R O P ACIO 
O.OOIETHYL-S-ETHYL PHOSPHOROTHIOATE 

1 A 1 
J u n I t S t p l l J u n t l 

2 0 97 
2 0 1 ) 

1 9 
) S 
I S 

A 
S . p SS 

100 

12 

9 ) 1 

1 0 

SHALLOW SUBZONE WELLS 

1 ) A 4 A 
1 J u n S S S.p-SS J u n S S S.p-SS 

1 2 9 0 1 ) 7 2 

4 8 7 

SS 120 

4 ) 
1 0 
9 1 4 0 

2 1 

1 ) 
I S 

13 
19 
8 7 4 1 
1 0 8 0 4 180 

8 7 8 

) 0 

1 9 0 
1 9 8 
1 0 9 
8 ) 8 

7 A 
J u n - l l S t p l l 

1 4 8 
) 4 

7 9 0 

1 0 0 

^ 
Page 1 of 9 
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Table 4-17, (cont.) 

COMPOUND 

METHYL ESTER OF I OCTAOECANOK A C O 
AMINO METHYL PENTANONE 
DIMETHYL BENZENE 
CYCLOHEXANONE 
METHYLETHYOXYPROPANE 
TRIUETHYLCYCLOHEIANONE 
BENZENE METHANOL 
0IMF1HYL BENZENE METHANOL 
BUTOXYBUTENE 
1 DICHLOROETHENYL BENZENE ISOMER 
NITROCRESOL 
ETHYL CRESOl ISOMER 
1 , l - B I S | l - C H L O R O E T H O X Y ) E THANE 
1 .1 -B IS (CHLOROETHOXY)E THANE 
B I S - l l HETHOXYETHYL)BENZENE D I C A R B O X Y L K ACIO ESTER 
I - E T H Y L H E K A N O l 
N P H E N Y L B E N Z E N A H I N E 
CHLOROETHANOL PHOSPHATE 
TOLUENE 
STYRENE 
BENZENAMINE 
CHLOROETHENYL BENZENE 
l -ETHOXYLHEXANOIC ACIO 
ETHYL PHENOL ISOHER 

DIHETHYL PHENOL ISOHER 
CHLOROPHENOL ISOMER 
UNKNOWN PHTHALATE ESTER 
N - ( 1 . 1 - D I M E T H Y l E T H Y L I - ) - U E T H Y l B E N Z A M I D E 
) - N I T R O - l , l - B E N Z E N E D I C A R B O X Y L I C ACID 
CHLORINATED HYDROCARBON 
1 - M E T H Y L B E N Z E N A M I N E 
UETHYL PHENOL ISOMER 
( l - M E T H Y L E T H Y L ) B E N Z E N E 
l - H E X A N E 
l - H E X A N E 
HEXADECAHOK ACIO 
l . l . l - T R I M E T H Y L - C Y C L O H E X A N O N E 
) , ) . S - T R I M E T H Y L - C Y C L O H E X A N E 
l . l - D I M E T H Y L - l - P R O P A N O L 
l - l l - M E T H Y L E T H Y D - P H E N O L 
(1 )BENZOTHIENO(4 .S - B K I | B E N Z O T H I O P H E N E 
4 - M E T H Y L P H E N O L 
1 . 7 - O I H Y D R O - S H - P U R I N - S - O N E 
ALPHA-HYDROXY-BENZENEACETK ACID 
TERTBUTOXYISOPROPOXY METHANE 
1.2-BENZENEDICARBOXYLIC ACIO ESTER 
) . ) - 0 I M E T H Y L - l ( ) H ) - B E N Z O F U R A N 0 N E 
N,N DIMETHYL ACETAMIOE 
4 - H Y D R O X Y - ) . M E T H Y L - l - B U T A N O N E 
l - M E T H O Z Y - 1 - P R O P A H O N E 
ETHYL ESTER PHOSPHORK A C O 
8 I S ( l - M E T H O X Y E T H Y L ) P H T H A l A T E 
l , r - | ( l - M E T H Y L - I , I E T H A N E D I V l ) B I S ( O X Y | | B I S - | . P R O P A N O L 
1 . 1 - . ( ( I • M E T H V L . 1 , l E T H A N E D I Y L ) B I X ( O X Y ) l B I S . | . P R O P A N O L 
DIMETHYL PHENOL 
( 1 - M E T H O X Y E T H O X Y I E T H E N E 
l . l ' - O X Y B I S B U T A N E 
1 . M E T H O X Y . I B U T A N O L 
1 , r . O X Y B I S - l . P R O P A N O L 
MOHOPROPANOATE PROPAHOL 
E S I E R 1,1 BENZENEDICARBOXYLIC ACID 
HEXAHYORO I H AZEPIN 2 ONE 
( . l l - O C T A O E C A O I E N I O l 
BUTYL M Y H I 5 T A I E ( n U I Y l TE TR ADECYIATE) 

SHALLOW SUBZONE WELLS (CONT) 
l A l A l A 4 A 1 7 A 

J u n I I S t p I t J u n I I S t p l l J u n I I S . p SS J u n - l l S . p I S 1 J u n - l l S t p l l 1 

1 2 0 

1 ) 
14 
2 8 

2 2 0 
1 0 0 

1 9 

• 2 8 0 
190 
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Table 4-17, (cont.) 

CD 
CD 

(LP. .i' 

COMPOUND 

FATTY A C O ESTER 
ALPHA-TERPINEOL 
) - M E T H Y L - l - C Y C L O H E X E N . | - O N E 
1.1.) T R I M E T H Y I - C Y C I O P E N T A N E 
HEXADECANE 
TRICHLOROETHENE ' ' 
OICHIOROIDOMETHANE 
3 M E T H O X Y - 1 M E T H Y L P H E N O L 
I C H L O R O . P H O S P H A T E (1:1) ETHANOL 
DIMETHYL BENZENE ISOMER 
MOL. SULFUR 
METHYL NAPTHALENE ISOMER 
XYLENE ISOMER 
1 . 1 . 4 - T R I H E T H Y L B E N Z E N E 
) H E T H Y L - B E N Z E N A M I N E 
UNOECANE 
C H I O R O BENZENAMINE ISOHER 
TETRADECANE 
I .S . I 0.1 S - T E T R A H E T H Y L - H E P T A O E C A N E 
PENTADECANE 
PHOSPHORIC A C O ESTER 
1 - H E T H Y L - I . 4 - P E N T A N D I O L 
HETHYL-BENZENAHINE ISOHER 
DIETHYL ESTER 1-BUTENEDIOIC ACIO 
4 - H E T H Y L - l . N I T R O P H E N O L 
l . ( l - H Y D R O X Y P R O P O X Y ) . t . P R O P A N O L 
4 A . I B . O I H Y O R O . S . S B . D I H E T H Y L - ) ( 4 H ) D I B E N Z O F U R A N O N E 
B IS ( l -METHOXYETHYL)ESTER 1 , 1 - B E N Z E N E O K A f l B O X V L I C ACIO 
) CHLORO BENZENAMINE 
TRIETHYL ESTER PHOSPHORK ACIO 
METHYL PIRODINE ISOHER 
1 , HETHYL PHENOL 
1,4 DICHLORO 1 ETHENYL BENZENE 
B ICYCLO(4 .1 .0 |OCTA 1.3.8 TRIENE 
ETHANOL. l -PHENOXY 
UNKNOWN ALKENE 
UNKNOWN ALIPHATIC HYDROCARBON 
ISOMER OF CHLOROAMILINE 
Z B E N Z O F U R A N O L , l . ) . . D I H V 0 R O . 2 . 2 - 0 I H E T H Y L 
UNKNOWN THIOPHENE 
UNKNOWN PHENOL 
ETHANOL, l -CHORO- , PHOSPHATE 
BENZENE, I . P R O P Y N Y L -
B E N Z E N A U I N E , ) . M E T H Y L -
UNKNOWN PHOSPHORK ACIO ESTER 
UNKNOWN AROMATIC HYDROCARBON 
P H E N O L , 4 - ( l . 1 , ) , ) - T E T R A M E T H V L B U T Y L ) . 
1 .1 -BENZENEDICARBOXYLIC A C I D . I N I T R O -

BENZENE, HETHYL-
BENZENE, CHLORO-
P Y R I D I N E , 4 - H E T H Y L -
P H E N O L , 1-ETHYL-
P H E N O L , 1 , 3 - D I H E T H Y L -
PHENOL,TERT-BUTVL ISOHER 
UNKNOWN AROMATIC 

SHALLOW SUBZONE WELLS (CONT) 
1 A 1 | A | 3 A 4 A 1 7 A 1 

J u n l l S t p l l 1 J u n - l l S t p l l 1 J u n - l l S t p l l J u n l l S t p l l 1 Jun I I Stp I I 

t 

(9) COMPLETED BELOW DEEP SUBZONE 
(NA) INSUFFICIENT WATER FOR SAMPLE 
(NS) WELL NOT SAMPLED 
NO CONCENTRATKN ENIERED FOR COMPOUNDS NOT DETECTED ABOVE THE OUANTITATKN LIMIT 
A l l RESULTS ARE aUAHTITATIVt ESTIUATES 

^ 
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Table 4-17, (cont.) 

.fi 

ICOMPOUND 

UNKNOWN HYDROCARBON 
l-(l-HETHOXYETHOXY)ETHANOL 
SATURATED ALIPHATK HYDROCARBON 
ALIPHATK HYDROCARBON 
ETHYLESTER CARBAMIC ACID 
HYDROXY HETHYL PENTANONE 
METHOXY ETHOXY ETHANOL 
BUTYL BENZENE SULFONAMIDE 

JHEXANOtC ACID 
l . l - D I H YDRO-l.l-OIHETHYL-7-BENZOFURANOL 
HEPTADECENE-S-CARBONIC ACID 
XYLENE 
BENZOFURAN 
l-PROPYNYL BENZENE 
l-CHLORO-l-HETHYL PYRIDINE 
l-HETHYLNAPHTHALENE 
4.4'-(1-METHYLETHYL0IENE)BISPHENOL 
1,r-0XYBISETHANE 
N.N-DIHETHYLFORANIOE 
HETHYLBENZENAHINE 
CHLOROBENZENAHINE 
BENZO(a)THIOPHENE 
OCTYL PHENOL ISOMER 
1 CHIOROPHOSPHATE ETHANOL 
HEXANE 
1-BUTOXY ETHANOL 
I-HETHYLPENTENE 
l . l TETRAHVDROTHIOPHENE OIOXIOE 
BENZOTHOZOLE 
4-( l .1-DIHETHVLETHYL)PHEN0L 

luNKNOWN 
PROPANOL 
HETHYL DIUETHYLHETHOXTPROPANE 
HYDROXYPROPOXYPROPANOL 
UNKNOWN PYRIDINE 
DIETHYL ESTER (BENZENE CARBOXYLK ACIO) 
TETRAUETHYL BUTYL PHENOL 
FATTY ACIO 
HETHOXYUETHYL AZIRIDINE 
HYDROXYHETHYL BENZENE ACETK ACID 
AZULENE 
DIHETHYL PROPANOL 
HETHYL FORHAHIDE "^ 
ACETONE 
BIS(1-HETHYL-1-HTOROXYEIHYL)ETHER 
HETHYL NAPHTHALENE 
UNKNOWN PHTHALATE ESTER 
CRESOl 
BENZOIC ACID 
BENZENEACETK ACIO 
1,r((1-HETHYL-1,l-ETHANEDITL)BIS(OXY||BISPROPANOL 
4.4-<I-HETHYLETHYIIDENE)BIS PHENOL HIX WITH UNK HYD 
ALPHA, ALPHA-DIMETHYL BENZENEMETHANOL 
PHENOXY ETHANOL 
l-HETHYL-3-HYOROXY-2,4,4-TRIHETHYLPENTYLESTER OF PROP ACID 
0.0-DIETHYL-S-ETHYL PHOSPHOROTHIOATE 

1 SHALLOW SUSIONI WELLS (CONT) 1 
9 A 1 C I - 1 1 CL- 1 CL- 4 1 T P - 1 

1 J u n - l l S.p SS 1 J u n l l S.p SS 1 Jun I I S t p l l 1 J u n l l S t p l l I J u n l l S.p-SS | 
1 27 104 294 j 

. 11 

1)10 21 190 179 194 

2 ) 

190 
40 
999 299 

74 

ISO 

910 
1)0 84 399 188 724 42 

2 7 

87 
117 

14 1 
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Table 4-17, (cont.) 

COMPOUND 

METHYL ESTER OF S-OCTADECANOK A C O 
AMINO UETHYL PENTANONE 
DIMETHYL BENZENE 
CYCLOHEXANONE 
METHYLETHYOXYPROPANE 
TRIUETHYICYCLOHEXANONE 
BENZENE METHANOL 
DIMETHYL BENZENE METHANOL 
BUTOXYBUTENE 
1-OICHLOROETHENYL BENZENE ISOMER 
NITROCRESOL 
ETHYL CRESOL ISOHER 
t . l < B I S ( l - C H L O R O E T H O X Y | E THANE 
l . l - B I S | C H L O R 0 E T H 0 X Y ) E T H A N E 
BIS- |2 -METHOXYETHYl )BENZENE D I C A R B O X Y L K ACIO ESTER 
Z - E I H Y I H E X A N O I 
N-PHENYLBENZENAMINE 
CHLOROETHANOL PHOSPHATE 
TOLUENE 
STYRENE 
BENZENAMINE 
CHLOROETHENYL BENZENE 
2 ETHOXYLHEXANOK ACIO 
ETHYL PHENOL ISOHER 
DIUETHYL PHENOL ISOHER 
CHLOROPHENOL ISOHER 
UNKNOWN PHTHALATE ESTER 
N ( 1 . 1 D I H E T H Y I E T H Y D S M E T H T I B E N Z A M I D E 
l - N I T R O - l . l - B E N Z E N E D I C A R B O X Y L I C A C I D 
CHLORINATED HYDROCARBON 
1 - H E T H Y L B E N Z E N A M I N E 
HETHYL PHENOL ISOHER 

( l - U E T H Y L E T H Y L ) B E N Z E N E 
l - H E X A N E 
1 H E X A N E 
HEXADECAHOK ACID 

) . ) . S - T R I H E T H Y L - C Y C L O H E X A N 0 N E 
) . ) . S . T R I U E T H V L - C Y C L O H E X A N E 
I . I . D I H E T H Y L - I - P R O P A N O L 
l - l t - U E T H Y L E T H Y L I - P H E N O L 
( l ) B E N Z O T H I E N 0 ( 4 . S • B ) ( l ) B E N Z O T H I O P H E N E 
4 - M E T H Y L P H E N O L 
i ; r - D I H Y D R O - S H - P U R I N - S . O N E 
ALPHA HYDROXY-BENZENEACETK ACIO 
TERTBUTOXYISOPROPOXY METHANE 
l . l - B E N Z E N E D K A R B O X Y L K ACIO ESTER 
) . ) - D I M E T H Y L - l ( ) H ) - B E N Z O F U R A N O N E 
N .NDIMETHYL ACETAUIDE 
4 . H Y D R O X Y . ) . U E T H Y L - l - B U r A N O N E 
l - H E T H O Z Y - l - P R O P A N O N E 
ETHYL ESTER PHOSPHORK A C O 
B I S I I - H E T H O X Y E T H Y D P H T H A L A T E 
1 , r . | ( | . M E T H Y l . 1 , | . E T H A N E 0 I Y L ) a i S ( O I Y ) | a i S . | . P R O P A N O L 
l . t ' l d M E T H Y l l , I E T H A N E 0 I Y L ) B I X ( O X Y ) | B I S . | . P R O P A N O L 
DIHETHYL PHENOL 
(2 M E T H O I Y E T H O X Y ) E T H E N E 
1.1 - O X Y B I S - B U T A N E 
I . H E T H O X Y . l - B U T A N O L 
t . r - O X Y B I S - l - P R O P A N O L 
HONOPROPANOATE PROPANOL 

ESIER 1.1 BENZENEOICAROOXYLIC ACID 
l E X A H Y O H O I H AZEPIN 1 ONE 

I . 1 1 O C T A 0 E C A D I E N 1 O L 
B U I Y L H Y H I S I A i e i B U I Y L TE IRAOEC Y I A T E ) 

S lALLOW SUBZONE WELLS (CONT) 
S A CL . 1 CL . 1 1 CL . 4 1 TP . 1 

J u n SS S . p S I J u n SS S t f i l t J u n I t S t p l l 1 Jun-SS S . p SS 1 J u n S S S . P SS 
1 2 24 

2 4 8 
4 t 
4 1 9 7 

) 7 1 
7 2 
9 1 
I S 

142 

2 9 0 

2 9 0 0 

9 1 

1 4 0 
1 9 

1 » 
2 9 0 

1 7 0 8 3 

2 0 

140 

Page 5 of 9 
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Table 4-17, (cont.) 

-i' 

COUPOUND 

FATTY A C O ESTER 
ALPHA-TERPINEOL 
l - H E T H Y L . l . C Y C L O H E X E N - V . O N E 
1.1.) T R I M E T H Y L C Y C l O P t N T A N E 
HEXADECANE 
TRICHLOROETHENE 
OICHIOROIDOMETHANE 
1 MET H O X Y - 1 - M E T H Y L P H E N O L 
I C H L O R O . P H O S P H A T E (1 :1) ETHANOL ' 
DIMETHYL BENZENE ISOHER 
MOL. SULFUR 
METHYL NAPTHALENE ISOHER 
XYLENE ISOMER 
l . l . i - T R I H E T H Y L B E N Z E N E 
I - M E T H Y L - B E N Z E N A M I N E 
UNOECANE 
CHLORO BENZENAMINE ISOMER 
TETRADECANE 
l . S . I O . I S T E T R A H E T N Y L - H E P T A O E C A N E 
PENTADECANE 
PHOSPHORIC ACID ESTER 
I H E T H Y L - l . 4 . P E N T A N D I O L 
HETHYL.BENZENAHINE ISOHER 
DIETHYL ESTER 1-BUTENEOIOK ACIO 
4 - H E T H V L I - N I T R O P H E N O L 
l . ( | . H Y D R O S V P R O P O X Y ) - 1 - P R O P A N O L 
4 A . I B . D I H T D R O - S . S a . D I M E T H Y L . | ( 4 H ) D I B E N Z O F U R A N O N E 
e i S ( l - H E T H O X Y E T H Y L ) E S T E R 1 ,2 -BENZENEOKARBOKYL IC ACIO 
l -CHLORO BENZENAHINE 
TRIETHYL ESTER PHOSPHORK ACID 
UETHYL PIRODINE ISOHER 
1 , HETHYL PHENOL 
1,4 DICHLORO 1 ETHENYL BENZENE 
B K Y C L O ( 4 . l . 0 | O C T A 1.3.8 TR IENE 
ETHANOL, I P H E N O X Y 
UNKNOWN ALKENE 
UNKNOWN A L I P H A T K HYDROCARBON 
ISOHER OF CHLOROAHILINE 
7 . B E N Z O F U R A N O L , 2 , ) , D I H T 0 R O - l . ) - 0 I U E r H Y L 
UNKNOWN THIOPHENE 
UNKNOWN PHENOL 
ETHANOL, 1-CHORO-, PHOSPHATE 
B E N Z E N E , l - P R O P Y N Y L -
B E N Z E N A H I N E , ) - M E T H Y L -
UNKNOWN PHOSPHORK A C O ESTER 
UNKNOWN A R O U A T K HYDROCARBON 
P H E N O L , 4 - ( 1 , l , ) , ) - T E T R A H E T H T L B U T V L ) -
2 J - B E N Z E N E 0 I C A R B O X Y L I C A C I D . l - N I T R O -
BENZENE, UETHYL-
BENZENE, CHLORO-
P Y f l l O I N E , 4 - H E T H V L -
P H E N O L , 1-ETHYL-
P H E N O L , 1,3 D I H E T H Y L -
PHENOL,TERT-BUTYL ISOMER 
UNKNOWN A R O U A T K 

SHALLOW SUBZONE WELLS (CONT) 
S A 1 CL- 1 CL- 1 CL- 4 1 T P - 1 

J u n - l l S t p l l I J u n - l l S.p SS 1 Jun-SS i t p - l l J u n l l S.p-SS 1 Jun-SS S t p l l 1 

I S O 

2 7 
17 

110 

4 ) 0 
4 8 0 
ISO 
7 1 0 
2 1 0 

1S70 
7 9 0 
1 1 0 
7 9 0 
) 0 0 

(9) COUPLETED BEIOW DEEP SUBZONE 
(NA) INSUFFICIENT WATER FOR SAUPLE 
(NS) WELL NOT SAUPLED 
NO CONCENTRATKNS ENTERED FOR COHPOUNDS NOT DETECTED ABOVE THE OUANTnATK>N LIMIT 
A l l /JESUITS ARE OUAHTITATIVE ESTIUATES 
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Table 4-17, (cont.) 

CD 

ICOMPOUND 

UNKNOWN HYDROCARBON 
1 - | 1 - M E T H O X Y E T H O I Y ) E T H A N O L 
SATURATED AL IPHATK HYDROCARBON 

I A L I P H A T K HYDROCARBON 

ETHYLESTER CARBAUIC ACIO 
HYDROXY UETHYL PENTANONE 

luETMOXY ETHOXY ETHANOL 
BUTYL BENZENE SULFONAHIDE 

IHEXANOIC ACID 
I . I D I H Y D R O . I . I O I H E T H V L - Z . B E N Z O F U R A N O L 
HEPTADECENE-S-CARBONIC ACIO 
XYLENE 

IBENZOFURAN 
| l PROPYNYL BENZENE 
l - C H L O R O l - U E T H Y L PYRID INE 

l l - M E T H Y I N A P H T H A L E N E 

4 . 4 ' . ( l - M E T H Y L E t H Y L D I E N E ) B I S P H E N O L 
l . r - O X Y B I S E T H A N E 
N . N - O I M E T H Y L F O R A M I D S 
METHYLBENZENAUINE 

IcHLOROBENZENAUINE 
BENZO(B)TH IOPHENE 
OCTYL PHENOL ISOHER 
1 C H I O R O P H O S P H A T E ETHANOL 
HEXANE 
I B U T O X V ETHANOL 
1 - U E T H Y L P E N T E N E 
I . I T E T R A H Y D f l O T H I O P H E N E DK>XIDE 
BENZOTHKZOLE 
4 - ( l , l - D I M E T H Y L E T H Y L ) P H E N 0 L 
UNKNOWN 
PROPANOL 
HETHYL DIUETHYLHETHOXTPROPANE 
HYDROXYPROPOXYPROPANOL 
UNKNOWN PYRIDINE 
DIETHYL ESTER (BENZENE C A R B O X Y L K ACID) 
TETRAMETHYL B I H Y L PHENOL 
F A H Y ACIO 
HETHOXYUETHYL AZIRIDINE 
HYOROXYMETHYL BENZENE A C E T K ACID 
AZULENE 
DIMETHYL PROPANOL 
METHYL FORMAHIDE 
A C n O N E 

B I S ( I . H E T H Y L . | . H Y D R O X Y E T H Y L ) E T H E f l 
UETHYL NAPHTHALENE 
UNKNOWN PHTHALATE ESTER 
:CRESOl 
BENZOIC ACID 
BENZENEACETK ACID 
l . r [ ( l - M E T H Y L - l , 2 - E T H A N E D I Y L ) a l S ( O X Y ) | B I S P R O P A N O L 
4 .4- {1 HETHYLETHYLIDENEIBIS PHENOL HIX WITH UNK HYD 
ALPHA, ALPHA-OIUETHYL 8 E N Z E N E U E T H A N 0 L 
PHENOXY ETHANOL 
1 - H E T H Y L . ) - H Y D R 0 X Y - 1 . 4 . 4 - T R I H E T H Y I P E N T Y L E S T E R OF PROP A C O 
0.0 D I E T H Y L S ETHYL P H O S P H O R O T H I O A T E 1 

1 SHALLOW SUBZONE WELLS (CONT) 
T P - I I 1 T P - 1 ) 1 T P - 1 S 1 T P - 1 9 1 T P - I I 

1 J u n - l l S . p SS 1 J u n I I S t p 16 | J u n S S S t p l l 1 1 J u n - l l S t p l i I J u n - S S S .p -S I 
NA NA NA NA NA NA NA 1 

111 ! 
I S 

1 0 

1 1 

1 
1 

11 1 
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Table 4-17, (cont.) 

o ^ 

COHPOUND 

UETHYL ESTER OF S OCTAOECANOK A C O 
AUINO UETHYL PENTANONE 
DIUETHYL BENZENE 
CYCLOHEXANONE 
UETHYLETHYOXYPROPANE 
TRIMETHYLCYCLOHEXANONE 
BENZENE HETHANOL 
DIUETHYL BENZENE HETHANOL 
BUIOXYBUTENE 
1.DICHLOROETHENYL BENZENE ISOHER 
NITROCRESOL 
H H Y l CRESOL ISOHER 
l . l - B I S d C H L O R O E T H O X Y ) E T H A N E 
1.1-BIS(C H I O R O E I H O X Y ) E THANE 
B I S - l l UETHOXYETHYL)BENZENE D I C A R B O X Y L K ACIO ESTER 
1 ETHYLHEXANOL 
N - P H E N Y I B E N Z E N A U I N E 
CHLOROETHANOL PHOSPHATE 
TOLUENE 
STYRENE 
BENZENAHINE 
CHLOROETHENYL BENZENE 
l -ETHOXYLHEXANOIC ACID 
ETHYL PHENOL ISOHER 
DIHETHYL PHENOL ISOHER 
CHLOROPHENOL ISOHER 
UNKNOWN PHTHALATE ESTER 

N-l l . l - D I H E T H Y L E T H Y D - l - H E T H Y L B E N Z A H I D E 
) - N I T R O - 1 , l - B E N Z E N E D I C A R B O X T L I C ACIO 
CHLORINATED HYDROCARBON 
l - H E T H Y L B E N Z E N A H I N E 
UETHYL PHENOL ISOHER 
( I . H E T H Y L E T H r L ) B E N Z E N E 
1 . H E X A N E 
l - H E X A N E 
HEXADECAHOK ACID 

l . l . l - T R I U E T H Y L - C Y C L O H E X A N O N E 
) . ) , S - T R I U E T H Y L - C Y C L O H E X A N E 
1 , I - O I H E T H Y L - 1 - P R O P A N O L 
) - ( 1 . U E T H Y L E T H Y L ) . P H E N O L 
( l | B E N Z O T H I E N O ( 4 , S • B ) < l ) B E N Z O T H I O P H E N E 
4 - H E T H Y L P H E N O L 
1 , 7 - O I H V D R O - S H - P U R I N - S . O N E 
ALPHA HYDROXYBENZENEACETIC ACIO 
TERTBUTOXYISOPROPOXY UETHANE 
1 ,1 -aENZENEOICARBOXY lK ACID ESTER 
) . ) - D I U E T H Y L . | ( ] H ) . B E N Z O F U R A N O N E 
NJ I -D IMETHYL ACETAMIOE 

4 - H Y 0 R O X Y - ) - M E T H Y L - l - B U T A N 0 N E 
l - M E T H O Z Y . I P R O P A N O N E 
ETHYL ESTER PHOSPHORK A C O 
B I S ( l - M E T H O X Y E T H Y L ) P H T H A L A T E 
1 , l ' - ( ( | . M E T H Y L - 1 , | . E T H A N E 0 I Y L ) 8 I S ( O X Y ) | B I S . | - P R O P A N O L 
l , r - ( ( 1 - H E T H Y L - 1 , I E T H A N E D I Y L ) B I X ( 0 X Y ) | S I S I P R O P A N O L 
DIMETHYL PHENOL 
| l - M E T H O X Y E T H O X Y ) E T H E N E 
1 , 1 - O X Y B I S - B U T A N E 
l - H E T H O X Y - I B U T A N O L 
l , r . O X Y B I S - l - P R O P A N O L 
MOHOPROPANOATE PROPANOL 

ESIER 1.1 BENZENEDICARBOXYLIC ACID 
HEXAHYORO I H A Z E P I H - I ONE 
• . I I O C T A D E C A D I E N - I - O l 
B U I Y L HYHISTATEIBUTYL T E I R A D E C Y I A T E ) 

S lALLOW SUBZONE WELLS (CONT) 
T P - I I 1 T P - 1 ) T P I S 1 T P I S 1 T P l l 1 

J u n t t S . p SS I J u n I I S t p I I J u n t t S v SS f J u n - l l S . p SS 1 J u n - l l S .p -SS 1 

1 8 
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Table 4-17, (cont.) 

<yi .̂ 1 

COHPOUND 

FATTY A C O ESTER 
A L P H A - T E R P I N E O L 
1 H E T H Y L 1 C V C L O H E X E N I O N E 
I . I . I T R I H E T H Y I C Y C I O P E N T A N E 
HEXADECANE ' ' 
TRICHLOROETHENE 
DICHLOROIDOUETHANE 
] U E T H O X Y l - H E T H Y L P H E N O L 
I C H L O R O . P H O S P H A T E (1 :1) ETHANOL 
DIMETHYL BENZENE ISOHER 
MOL. S U I F U R 
METHY l NAPTHALENE ISOMER 
XYLENE ISOMER 
l . t . A - T R I H E T H Y L B E N Z E N E 
l - M E T H Y L - B E N Z E N A M I N E 
UNOECANE 
CHLORO BENZENAMINE ISOHER 
TETRADECANE 
l . S . I O . I S T E T R A M E T H Y L . H E P T A O E C A N E 
PENTADECANE 
PHOSPHORIC ACIO ESTER 
l - H E T H Y L - l . 4 . P E N T A N D I O L 
HETHYL-BENZENAHINE ISOHER 
DIETHYL ESTER 1 BUTENEDKMC ACIO 
4 - H E T H Y L - l - N I T R O P H E N O L 
l - ( l - H Y D R O X Y P R O P O X Y ) - l - P R O P A N O L 
A A . S B O I H Y O R O S . S B - D I M E T H Y L . ) ( 4 H ) D I B E N Z O F U R A N O N E 
B IS |2 -HETHOXYETHVL)ESTER 1,2-BENZENEDICARBOXVLIC ACIO 
l - C H L O R O BENZENAHINE 
TRIETHYL ESTER PHOSPHORC ACIO 
HETHYL PIRODINE ISOMER 
2. HETHYL PHENOL 
1.4 DICHLORO 2 ETHENYL BENZENE 
8 ICYCLO(4 .2 .0 IOCTA 1.3.9 TRIENE 
ETHANOL. I -PHENOXV 
UNKNOWN ALKENE 
UNKNOWN ALIPHATIC HYDROCARBON 
ISOUER OF CHLOROAHILINE 
7 - B E N Z O F U R A N O l , 2 , ) . - D I H V 0 R O - l , l - 0 I H E r H T L 
UNKNOWN THIOPHENE 
UNKNOWN PHENOL 
ETHANOL, 1-CHOf lO-, PHOSPHATE 
B E N Z E N E , 1 -PROPYNYL-
B E N Z E N A U I N E . ) - U E T H Y L -

UNKNOWN PHOSPHORK ACIO ESTER 
UNKNOWN A R O U A T K HYDROCARBON 
P H E N O L , 4 - ( 1 , 1 , ) , ) - T E T R A M E T H Y L B U T Y L ) . 
1 . 1 - B E N Z E N E O K A R B O X Y L I C ACIO, 3-NITRO-
BENZENE, HETHYL-
BENZENE, CHLORO-
P Y R I D I N E , 4 - H E T H Y L ­
P H E N O L , l E T H Y L -
P H E N O L , l , ) - D I H E T H Y L -
PHENOL,TERT BUTYL ISOUER 
UNKNOWN AROUATIC 

SHALLOW SUBZONE WELLS (CONT) 
T P - I I T P - 1 3 1 T P I S 1 T P - 1 S 1 T P - I I I 

J u n t I S . p S S , /un-SS ^ t p - l l J u n - l l S t a l l 1 Jun-SS S .p -SS 1 J u n - l l S .p -SS 1 

(») COUPLETED BELOW DEEP SUBZONE 
(NA) INSUFFICIENT WATER FOR SAHPLE 
(NS) WELL HOT SAUPLED 
NO CONCENTRATONS ENIERFO FOR COHPOUNDS NOT DETECTED ABOVE THE OUANTITATON LIHIT 
A l l RESUirS ARE OUANTITATIVE ESTIUATES 

Page 9 of 9 



Table 4-20 
Priority Pollutant Organic Compounds In Subsurface Soil Boring Samples 

Collected in the Remedial Investigation at the CLTL Site 

PARAHITER 

VOLATILES 
METHYLENE CHLOROE 
TRANS-I . IDICHLOROETHYLENE 
TRICHLOROETHENE 

IBENZENE 
TOLUENE 
TETRACHLOnOETHENE 
CHLOROBENZENE 
ETHYLBENZENE 
1.I.I-TRICHLOROETHANE 

SEH/V014ri lE9 
I.IOICHLOROBENZENE 
1.4-OICHLOROBENZENE 
NAPHTHALENE 

pi-N-BUTYL PHTHALATE 
loi-N-OCTYL PHTHALATE 
NNITROSODIPHENYLAHINE 
1.1.4-TRICHLOROBENZENE 
BUTYL BENZYL PHTHALATE 
BISII-ETHYLHEXYLIPHTHALATE 
PHENOL 
1.4-DIUETHYLPHENOL 
1.4-DICHLOROPHENOL 
4-NirROPHENOL 
ANTHRACENE 
FLIK>RANTHRENE 
PHENANTHRENE 
PYRENE 1 
BENZO (A) ANTHRACENE 
BENZO IK) FLUORANTHRENE 
FLUORENE 
BENZO (A) PYRENE 
ACENAPHTHENE 
PENTACHLOROPHENOL 

PESTICIDES 
HEPTACHLOR 
DDT . 
DOE 
ODD 1 

1 Bl • 

0 -1 2 - 1 4 -9 

0 01 
0.02 

B l • 

0 -1 2 -1 4 -9 

1 *' ' 
9 9-19 

1.0 

0 9 
0 9 
2 9 
) 9 

1 7 
1 4 

127 
OS 

2) 1 
44 3 

0 9 
OS 
0 8 
0 8 
0 7 

9 7 

9 09 

1 B4 • 

9-9 

1.2* 

3 88 

1 as • 

1-2 11-12 

9 99 
2 9 1 

2 2 7 

9 98 

0 999 

1 BS 

7-8 18-17 

10 
SSS 
1 IS 
8 97 
18 

0.47 9 ) 
8.24 17.4 

2 ) 7 119 

9 8 8 181 
0 71 19 1 
0 S9 9 
188 187 
4 74 
2 7) 399 
20 9 371 
0.71 

1.88 9 8 
I B 22 

1 42 

0 71 
OS) 11.8 

l i s 

2 48 0.174 

1 I 7 - : 

11.12 

1 *' * 'BS ••• ] 

9-10 11-14 

1 

CONCENTRATKIN REPORTED IN mtl>§ (ppm) Wv a. IgM 
HO CONCENTRATON ENTERED FOR COMPOUND NOT DETECTED ABOVE QUANTnATKN LBIIT 
SAMPLE DEPTHS OIVEN M FEET BELOW SURFACE 
* • PESTKIDES4>CB EXTRACTION HOLDINO TIME EXCEEDED; CONCENTRATKNS ESTBIATEO 

NJDEP SOIL CLEANUP OBJECTIVES PROVIDED BV NJDEP S<SS. 
.SOIL CLEANUP OBJECTIVES ARE I PPH FOR TOTAL VOLATILE OROANKS AND IB PPH FOR TOTAL BASE NEITTRALB. 

Page 1 of 4 



Table 4-20, (cont.) 

PARAHETER 

v o l 4 711 ES 
HErHYlENE CHLOROE 
TRANSI . l DICHLOROETHYLENE 
TRKHLOROETHENE 
BENZENE 
TOLUENE 
TETRACHLOnOETHENE 
CHLOROBENZENE 
ETHYLBENZENE 
I.1.I-TRICHLOROETHANE 

SEHIVOIATIIES 
1,1-DICHLOROBENZENE 
l,4-DICHLOROa(NZENE 
NAPHTHALENE 
DIN BUTYL PHTHALATE 
DI-N-OCTYL PHTHALATE 
NNITROSODIPHENYLAHINE 
1,1,4-TRICHLOROBENZENE. 
BUTYL BENZYL PHTHALATE 
BISIl-ETHYLHEXYDPHTHALATE 
PHENOL 
1.4-DIUETHVLPHENOL 
1,4-DICHlOROPHENOL 
4-NITROPHENOL 
ANTHRACENE 
FLUORANTHRENE 
PHENANTHRENE 
PYRENE 
BENZO (A) ANTHRACENE 
BENZO IK) FLUORANTHRENE 
FLUORENE 
BENZO (A) PYRENE 
ACENAPHTHENE 
PENTACHLOROPHENOL 

PESTICIDES 
HEPTACHLOR 
DDT 
DOE 
ODD 

• B io -• 

9-S 8 7 S I O 

99 129 

299 0 91 

0 79 

B l l 

7 9 •• 9 10 

2 1 9 

4 9) 
I I 

0 4) 
1 

0 4) 

220 
0 99 
48 1 
11 8 
) 84 
88 7 

297 1 ) 
SOS 1 94 

4 07 
4 81 
288 

4.9 

4.81 

k i i • 

3 4 7-S 

1 09 

BI3 * 

) 4 7 8 9 19 11 11 1 ) 1 4 

I i 4 - • 

1 4 7 9 9 .18 

1 99 

9 ) 2 7 

CONCENTHATKN REPORTED IN mgA* (ppm) Wy w.lgl i l 
NO CONCENTRATKN ENTERED FOR COHPOUND NOT DETECTED ABOVE OUANTITATKN LMIT 
SAHPLE DEPTHS OIVEN IN FEET BELOW SURFACE 
• - PESTKIDES/PCa EXTRACTION HOLDINO TIHE EXCEEDED; CONCENTRATKMS ESTSSATED 
•• - VOLATILE HOLDINO TIHE EXCEEDED; CONCENTRATIONS ESTIHATEO 

NJDEP SOIL CLEANUP OBJECTIVES PROVIDED BY NJDEP SfSS. 
.SOIL CLEANUP OBJECTIVES ARE I PPH FOR TOTAL VOLATILE OROANKS AND 19 PPH FOR TOTAL BASE NELHRALS. 
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Table 4-20, (cont.) 

PARAHETER 

VOLATILES 
luETHYlENE CHLOROE 
TRANS-I.I-DICHLOROETNYLENE 
TRICHLOROETHENE 
BENZENE 
TOLUENE 
TETRACHLOnOETHENE 

IcHLOROBENZENE 
ETHYLBENZENE 
l. l . l .TRICHLOROETHANi 

1 SEUIVOLATILES 
1,1-OICHLOROSENZENE 
1.4-OICHLOROBENZENE 
NAPHTHALENE 
01 N BUTYL PHTHALATE 

loi-NOCTYL PHTHALATE 
N-NITflOSOOIPHENVLAMINB 
1,1,4-TRICHLOROBENZENE 
BUTYL BENZYL PHTHALATE 
BI$(l-ETHYLHEXYL|PHrHALATE 
PHENOL 
1.4 DIUITHYIPHENOL 
1.4-DICHlOROPHENOL 

U-NITROPHENOL 
ANTHRACENE 
FLUORANTHRENE 
PHENANTHRENE 
PYRENE 
BENZO (A) ANTHRACENE 
BENZO (K) FLUORANTHRENE 
IriUORENE 
BENZO (A) PYRENE 
ACENAPHTHENE 
PENTACHLOROPHENOL 

PESTICIDES 
HEPTACHLOR 
DOT 
DDE 
000 1 

1 *** 
1 4 7 8 

0.98 

1 13 8 98 
1 24 

2.03 0 7 

7 79 1 ) 9 
28 8 • ) 71 

O S S 

0.104 

9,19* 1 

1 *'* 
3-4 7-8 8-10 

88 
77 

98 

8 ) 8 9 1) 
1020 0 71 1 0 ) 
12 1 
8 8 
4 4 
) ) 

8 8 

1.94 

9 2? 1 

B I T 

7-8 11-12 

) - l 

0 014 
0.02) 
008 1 

1 BIS • 

2-3 ) -4 7-8 

1 0.11 

0.)1 

0 4 9 
0 ) ) 

10 
' 9 

1 2 2 

8) 9 
188 212 

4 79 
1 98 
0 4 9 

0 087 

9 9 } » 1 

B l i . -

0 - 1 7 8 8-10 

3.7 

8 1 

2 7 

0 09 0 2 
0 4 0 12 

1 ' t is 
l - I 7-9 

229 

1 Bfi ' 
3.4 J . 9 7 .9 

1 0 7 

CONCENTRATION REPORTED IN mtlkf (ppm) Wy « . l8M 
NO CONCENTRATOR ENTERED FOR COHPOUND NOT DETECTEO ABOVE QUANTITATION l IHrr 
SAHPLE DEPTHS OIVEN IN FEET BELOW SURFACE 
• • PESTKIDESfPCB EXTRACTK>N HOLDINO TIHE EXCEEDED; CONCEHTRATK7N9 ESTIHATEO 

NJDEP SOIL CLEANUP OBJECTIVES PROVIDED BY NJDEP SrSS. 
.SOIL CLEANUP OBJECTIVES ARE 1 PPM FOR TOTAL VOLATILE OROANKS AND 18 PPM FOR TOTAL BASE NEUTRALS. 

B 
^ 
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Table 4-20, (cont.) 

PARAHETER 

v o l A T I I E S 
METHYLENE CHLORIDE 
TRANS l . l - D I C H L O R O E T H T L E N E 
TRKHLOROETHENE 
8CN7EHE 
TOLUENE 
T H R A C H L O n o r T H E N E 
CHLOROBENZENE 
ETHYLBENZENE 
1 . 1 . 1 - T R I C H L O R O E T H A N E 

S E U / V 0 l 4 r / I E S 
1 .1 -O ICHLOROBENZENE 
1 . 4 - D I C H L O R O a E N Z E N E 
NAPHTHALENE 
D I N BUTYL P H T H A L A T E 

p i N - O C T Y L P H T H A L A T E 
N N I T R O S O D I P H E N Y L A H I N E 
1 , 1 , 4 - T R I C H L O R O B E N Z E N E 
BUTYL BENZYL PHTHALATE 
B I S I I - E T H Y L H E X Y L I P H T H A L A T E 

PHENOL 
1 , 4 - D I M E T H Y L P H E N O L 
I . 4 - 0 I C H L O R O P H E N Q L 

U - N I T R O P H E N O L 
ANTHRACENE 
FLUORANTHRENE 
PHENANTHRENE 
PYRENE 
BENZO (A) ANTHRACENE 
BENZO (K) FLUORANTHRENE 
FLUORENE 
BENZO (A) PYRENE 
ACENAPHTHENE 
PENTACHLOROPHENOL 

PESTIC IDES 
HEPTACHLOR 
DDT 
DDE 
ODD 1 

1 • B i i 

3 - 4 9 - 8 7 - 8 9 . 1 0 
1 *̂* 

1 - 2 ) - 4 9 - 9 7 - 9 

1 29 

9 09 

0 09 1 

i i 4 

3 - 4 9 - 9 7 - 9 

1 i i s ' "-
1 - 4 9 - 8 7 - 8 

B I S • 

3 . 4 9 . 8 7 . 8 

1 
1 

CONCENTRATION REPORTED IN mg/ks (ppm) Stf K.lgM 
NO CONCENTRATKN ENTERED FOR COHPOUND NOT DETECTED ABOVE OUANTITATKIN LMIT 
SAHPLE DEPTHS OIVEN m FEET BELOW SURFACE 
• • PESTKIDESIPCB EXTRACTKIN HOLDINO TIHE EXCEEDED; CONCENTRATIONS ESTBIATEO 

NJOEP SOIL CLEANUP OBJECTIVES PROVIDED BV NJDEP SfSS. • 
.SOIL CLEANUP OBJECTIVES ARE I PPM FOR TOTAL VOLATILE OROANKS AND 10 PPM FOR TOTAL BASE NEIZTRALS. 

B 
Page 4 ol 4 
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Table 4-21 
Priority Pollutant Organic Compounds in Bucket Auger Soil Samples 

Collected In the Remedial Investigation at the CLTL Site 

PARAMETER 

VOLATI ieS 
METHYLENE CHLORIDE 
T R A N S - t , 2 - D I C H L O R O E T H V l E N E 
TRICHLOROETHENE 
BENZENE 
TOLUENE 
TETRACHLOROETHENE 
CHLOROBENZENE 
ETHYLBENZENE 
l . t . l - T H I C H L O R O E T H A N E 

SEUIVOLATILES 
1.2-OICHLOROBENZENE 
1,4-DICHLOROBENZENE 
NAPHTHALENE 
N-N ITROSODI -N-PROPYLAMINE 
NITROBENZENE 

p l - N - B U T Y L PHTHALATE 
p i N - O C T Y L PHTHALATE 
N-NITf \OSODIPHENVLAMINE 
1,2,4-TR ICHLOROBENZENE 
BUTYL BENZYL PHTHALATE 
BIS(2 E T H Y L H E X Y D P H T H A L A T E 
PHENOL 
2 ,4 -D IMETHYLPHENOL 
1,4-DICHLOROPHEHOL 
4-NITROPHENOL 
ANTHRACENE 
FLUORANTHRENE 
PHENANTHRENE 
PYRENE 
BENZO (A) ANTHRACENE 
CHRYSENE 1 
BENZO (K) FLUORANTHRENE 
BENZO (B)FLOUflANTHRENE 
FLUORENE 
BENZO (A) PYRENE 
I N D E N 0 | 1 , 2 , ) - C D ) P V R E N E 
BENZO|GHI)PERYLENE 
ACENAPHTHENE 
PENTACHLOROPHENOL 

PESTICIDES 
HEPTACHLOR 
DOT 
DOE 
.000 1 

1 ><>- V 
0.8 1.0' 1 3.0.3.S-

0.010 B 

1 84 B 

0.022 1 

1 AO- 3 

0 . 5 - 1 . 0 ' 1 2 . 2 - 2 . 8 ' 

0.014 B 

0 .48 

0 0 4 8 0 .012 
0 024 
0.203 1 

1 AO- 1 

O S L O - 1 2 . 5 . J . 0 ' 

O.OIS B 

1 M - 4 

O.S-I.O' 1 2.0-2.S' 

O.OtI B 

0.006 a 

0.4 B 

J - REPORTED RESULT 19 A QUANTITATIVE ESTIMATE 
B • REPORTED RESULT IS QUALITATIVELY INVALID SINCE T H B COMPOUND WAS DETECTEO IN A BLANK 

AT A SIMILAR CONCENTRATION 
CONCENTRATION REPORTED IN my ' l i g (ppm) d iy w . lg l i t 
NO CONCENTRATION ENTERED FOR COMPOUND NOT DETECTED ABOVE OUANTtTATION LIMIT 

NJDEP SOIL CLEANUP OBJECTIVES PROVIDED BY NJOEP 9/88. 
-SOIL CLEANUP OBJECTIVES ARE t PPM FOR TOTAL VOLATILE OROANICS AND 10 PPM FOR TOTAL BASE NEUTRALS. 
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Table 4-22 
Priority Pollutant Organic Compounds Detected in Shaiiov/ Soil Samples 

Collected in the Remedial Investigation at the CLTL Site 

1 PARAMETER 

VOLATILES 
METHYLENE CHLORIDE 

i T R A N S t , J DICHLOROETHYLENE 
TRICHLOROETHENE 
BENZENE 
TOLUENE , 

iTETHACHLOnOE THENE 
CHLOROBENZENE 
ETHYLBENZENE 
1.1.1.TRICHLOROETHANE 

S C A I / V O t 4 r / l £ S 
1 ,2-DICHLonOBENZENE 
1,4DICHLOROBENZENE 
NAPHniALENE 
NITROBENZENE 
D I N BUTYL PHTHALATE 
O I H O C T Y L PHTHALATE 
N NITHOSODIPHENYLAMINE 
1,2,4-TRICHLOROBENZENE 
BUTYL BENZYL PHTHALATE 
BIS(3 ETHYLHEXYDPHTHALATE 
PHENOL 
2 , 4 . 0 I M E T H Y L P H E N O L 
2,4.DICHLOROPHENOL 
4-NITROPHENOL 
ANTHRACENE 
FLUORANTHRENE 
PHENANTHRENE 
PYRENE 
BENZO(A)ANTHHACENE 
CHRYSENE 
BENZO(K)FLUORANTHRENE 
BENZO(B)FLUORANTHRENE 
FLUORENE 
BENZO(A|PYRENE 
N O E H O ( I , J , ) - C O ) P Y H E N E 

BENZO(GHI)PERYLENE 
ACENAPHTHENE 
PENTACIILOnoPHENOL 

PESr iC IOES/PCB l • 
HEPTACHLOR 1 
DOT 1 
3DE 
3D0 1 

SI 1 S2 1 S3 1 84 1 35 1 S6 I 37 I S8 I S9 

0 42 

0 . 5 ) 
1.8 

0.74 

8 3 
6 . ) 

t . «7 

2 61 
7.4 2 09 

2.92 
2.71 
2.82 
3.97 

2.61 
1.25 
3.44 

0 0 ) 3 0 0 ) 3 
0 .022 0.073 0 0 1 1 
0.022 O.Ott 

) • REPORTED RESULT IS QUALITATIVELY INVALID SINCE THIS COMPOUND WAS DETECTED IN A BLANK AT A SIMILAR CONCENTRATION 
:ONCENTnATION REPORTED IN mg/Kg (ppm) diY Y>.lgM 
10 CONCENTRATION ENTERED FOR COMPOUND NOT DETECTEO ABOVE QUANTITATION LIMIT 
51.S9 COLLECTED FEBRUARY 1988 
51DS19 COLLECTED APRIL 19B6 
: i6 -S19 COLLECTED MARCH I9IIS 
LLL SAMPLES COLLECTED 0 9 19 FEET BELOW SURFACE 

- PESIICIDE/PCB EXTRACTION HOLOINQ TIME EXCEEDED FOR S I THROUGH S19; CONCENTRATION ESTIMATED 

y - M 1 MJOEP SOIL CLEAMUP OBJECTIVES PHOVIOED BY NJDEP S(B8 
L-A^ J .SOIL CLEANUP OBJECTIVES APE 1 PPM FOH TOTAL VOLATILE ORGANICS AND ID PPM FOR TOTAL BASE NEUTRALS. 

r ^ ' , Page 1 ol 2 

0.044 
0 0 ) 3 
0011 1 
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Table 4-22, (cont.) 

PARAMETER 

VOLATILES 
METHYLENE CHLORIDE 
TRANS 1,J DICHLOROETHYLENE 
THICHLOnoETHENE 
BENZENE 
TOLUENE 
TETRACHLOROETHENE 
CHLOROBENZENE 
ETHYLBENZENE 
1.1,1-TRICHLOROETHANE 

SEUIVOLATILES 
1,2.DICHLOROBENZENE 
1.4 DICHLOROBENZENE 
NAPHTHALENE 
NITROBENZENE 
D I N BUTYL PHTHALATE 
D I N O C T Y L PHTHALATE 
NNITROSODIPHENYL AMINE 
l ,2 ,4 .TRICHLOROBENZENE 
BUTYL BENZYL PHTHALATE 
BIS(2 ETHYLHEXYDPHTHALATE 
PHENOL 
2 , 4 . 0 I M E T H Y L P H E N O L 
1,4-DICHLOROPHENOL 
4 .NITROPHEN0L 
ANTHRACENE 
FLUORANTHRENE 
PHENANTHRENE 
PYRENE 
BENZO(A)ANTHRACENE 
CHRYSENE 
BENZO(K)FLUORANTHRENE 
BENZO(B)FLUORAHTHHENE 
FLUORENE 
BENZO(A)PYRENE 
M D E N O ( 1 , 3 , ) - C 0 ) P Y H E N E 

BENZO(GHI)PEnYLENE 
ACENAPHTHENE 
PENTACHLOROPHENOL 1 

PESTICIDES/PCBl • 
HEPTACHLOR 1 
DDT 
30E 1 
}D0 1 

SIO 1 S I 1 1 312 1 313 1 314 1 S IS 1 SIS t 317 I S18 I S I B 

0 0 1 B 

0 8 

1.53 1 
0.73 
0.98 

097 B 1.35 B " 

0.87 
0 8 1 

1.18 
0.6S 

1.05 
1.02 

1.38 
1 02 1 
1.16 

0 0 1 1 0 043 0.048 1 
0.012 1 

B - REPORTED RESULT IS OUALITATIVELV INVALID SINCE THIS COMPOUND WAS DETECTED IN A BLANK AT A SIMILAR CONCENTRATION 
CONCENTRATION REPORTED IN mg/Kg (ppm) d r r w t l gh l 
NO CONCENTRATION ENTERED FOR COMPOUND NOT DETECTEO ABOVE OUANTITATION LIMIT 
31-39 COLLECTED FEBRUARY 1988 
310-315 COLLECTED APRIL 1988 
316-319 COLLECTED MARCH 1989 
ALL SAMPLES COLLECTED 0.5-1.5 FEET BELOW SURFACE 
• - PESIICIDE/PCB EXTRACIION HOLOINQ TIME EXCEEDED FOR St THROUGH 319; CONCENTRATION ESTIMATED 

NJDEP SOIL CLEANUP OBJECTIVES PROVIDED BY NJOEP 9'BS. 
-SOIL CLEANUP OBJECTIVES AIIE I PPM FOR TOTAL VOLATILE ORGANICS AND 10 PPM FOR TOTAL BASE NEUTRALS. 
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TABLE 4-23 

BACKGROUND LEVELS AND CLEAN-UP OBJECTIVES FOR 
SELECTED PRIORITY POLLUTANT INORGANIC CONSTIIUEITTS 

AND INDICATOR PARAMETERS DETECTED IN SOIL AT IHE CLTL SITE 

ODNSTrTUDTT/ 
PARAMLltlR 

Arsenic 

Beryllium 

Cadmium 

Ch rani urn 

Copper 

Lead 

Mercjry 

Nickel 

S i l v e r 

Thallium 

Zinc 

TOC 

COD 

BACKGROUND LEVE 
(mgAg) 

8.6 

0.2 

0.2* 

15 

6 

7 

0.2* 

5 

0.9 
• 
2 

23.2 

1,400 

10,600 

La FOR NEW JERSEY SOU 
(mgAq) 

NA 

NA 

1.0-1.4 

5-48 

0 .5 -53 .6 

1-180 

NA 

11.1-86 .5 

NA 

NA 

4.5-168 

NA 

NA 

.D CLEAN-UP OBJECTIVE^ 
(mgAq) 

20 

1 

3 

100 

170 

250-1,000 

1 

100 

5 

NA 

350 

NA 

NA 

a _ 

b _ 

c _ 

NA -

* _ 

Highest concentration in samples fron background soil borings in .Area 4, 
CLTL site. 

1987 Draft New Jersey Risk Assessment Guidelines. 

Soil cleanup objectives provided by NJDEP. 

Level not established. 

Not detected above laboratory reporting limit in .Area 4. Value represents 
laboratory reporting limit. 

021N21 

Th« 

Group 



Table 4-24 
Priority Pollutant Inorganic Constituents, Classical Parameters, and Indicator Parameters 

In Subsurface Soil Boring Samples Collected in the Remedial Investigation at the CLTL Site 

PARAMETER 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLS 
CYANIDE 
TOC 
TOX 
COO " 

REFERENCE 
LEVEL* 

2 8 
1 
3 

1 8 8 
1 TO 

2 9 0 - 1 9 0 0 
1 

1 9 0 
1 

3 9 9 

8 - 1 

8.8 
0.2 

IS 
4 
8 

9 

2 
23.2 

1400 

10800 

a 1 
2 - 3 

4 8 
0.1 

10 
3 

, 

2 
8.9 

940 

1200 

4 - 9 

7.3 

12 
8 
7 

3 

0 9 
1 

21 

370 

3900 

0 • 1 

S S 

11 
9 
4 

3 

13.3 

1300 

3900 

B2 
2 - 3 

7.4 

10 
4 

1 

12.9 

310 

<600 

4 - 1 

2.1 

3 
2 

4 

280 

500 

B3 
t . 9 - 1 0 

4.4 

2.8 
9 
5 • 

106 

3 

18.8 
0.9 

370 

11100 

B4 
9 - 9 

17.3 

2.03 
32 9 
28.4 
50 8 

9.1 

119 
0.41 

3000 

39900 " 

1 - 2 

9.8 

1.09 
10.9 
9.3 

53.5 

3.5 

34 
0.21 

8700 

19700* 

B9 
1 1 - 1 1 

2.99 

9 
1.1 

1.1 

4.71 

250 

<300-

7 - 9 

4.74 

1.79 
29.9 
10 7 
938 

3.8 

B7.3 

640 

10600 

BS 
1 8 - 1 7 

3.13 

11.9 
3.5 
105 

2.3 

1 1 
3.5 

3900 

2 3 5 0 0 * 

B7 
1 1 - 1 2 

9.58 

8.9 
2.3 

1.2 

4.72 
0.35 

160 

<300* 

B 9 
1 1 - 1 2 

1.95 

9.9 
1.1 

2.3 

3.88 

190 

5 0 0 * 

8 - 1 8 

3.37 

5.9 
1.2 
1.2 

2.3 

5.49 

170 
120 

3 0 0 * 

B9 
1 3 - 1 4 

4.22 

7.9 
1.1 

l . l 

5 

130 

<300* 

NO CONCENTRATION ENTERED FOR PARAMETER NOT DETECTEO ABOVE OUANTITATION LIMIT 
CONCENTRATION REPORTED IN mg/lig (ppm) DRV WEIGHT 
' REPORTED ON WET WEIGHT BASIS 
SAMPLE DEPTHS GIVEN IN FEET BELOW SURFACE 
•* - COD ANALYSIS HOLDtNO TWE EXCEEDED, CONCENTRATIOSt ESTIMATED 

•-NJDEP BOIL CLEANUP OBJECTIVES (PPM) PROVIOEO BV NJDEP 9/88-
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Table 4-24, (cont.) 

PARAMETER 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
lEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLS 
CYANIDE 
TOC 
TOX 
COD •• 

REFERENCE 
LEVEL* 

2 0 
1 
3 

1 0 0 
1 7 0 

2 9 0 - 1 0 8 0 
1 

too 
1 

3 9 0 

»•• 
2.2 

9.3 
3.5 
4.8 

4.9 

10.4 

3 5 
1200 

5 0 0 0 * 

B 1 9 
8 - 7 

453 
0.79 
9.88 
35.4 
39.4 
70.9 

15.7 

1320 
15.7 

87000 

2 2 3 4 0 0 ' 

9 - 1 0 

3.18 

9.1 
l . l 

1.1 

9.93 

0 69 
570 

2 3 0 0 ' 

T - 9 

3 

3.2 
1.1 

3.11 
5 4 

1400 
540 

3SS00* 

B l l 
8 - 1 0 

1.2 

2.13 

190 

<600* 

3 - 4 

3.49 
0.23 

9.3 
4.7 
4.Z 

7 

18.5 

170 

8 0 0 * 

B12 
7 - 8 

2.38 

7.8 
2.3 
1 1 

2 3 

7.35 

1 10 

<400* 

3 - 4 

4.23 

3.3 

1.1 

4.02 

210 

8 0 0 * 

r -8 

0.71 

1.42 

120 

<300* 

B 1 3 
8 - 1 0 

2.32 

3.5 
8 1 
2.3 

1.04 
0.25 

ISO 

<700* 

1 1 - 1 2 

1.91 

4.5 

4.94 

170 

4 0 0 * 

1 1 - 1 4 

0.92 

3.5 
2.4 

3.85 

ISO 
120 

700* 

1 - 4 

12.5 
0.23 
0 9 

19.1 
12.4 
33.6 

7.9 

54.9 

1100 

2 9 1 0 0 ' 

B 1 4 
T - 8 

8.73 
0.12 

20.3 
8.00 
8.4 

4.8 

22.2 

1400 

3100* 

8 - 1 8 

2.99 

8.9 
1.1 
2.3 

2.3 

9.13 

90 

5 0 0 * 

1 - 4 

9.12 
0.23 
1.24 
23.7 
7.9 

20 3 

9.9 

39.5 

2100 

25SOO* 

BIS 
7 - 9 

9.27 
0.12 
4.4 

22.00 
12.7 
37.1 

7.00 

99 7 
0.59 

2000 

22100* 

NO CONCENTRAnON ENTERED FOR PARAMETER NOT DETECTED ABOVE OUANTITATION UMIT 
CONCENTRATION REPORTED IN lTig/li( (ppm) DRV WEIGHT 
* REPORTED ON WET WEIGHT BASIS 
SAMPLE DEPTHS GIVEN IN FEET BELOW SURFACE 
** - COD ANALYSIS HOLDINO TIME EXCEEDED, CONCENTRATION ESTIMATED 

*.NJDEP SOIL CLEANUP OBJECTIVES (PPM) PROVIDED BV NJDEP 8/98. 
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Table 4-24, (cont.) 

• PARAMETER 

[ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLS 
CYANIDE 
TOC 
ITOX 
COO •* 

REFERENCE 
LEVEL* 

2 0 
1 
3 

too 
1 7 0 

2 9 9 . 1 0 0 0 
1 

1 9 0 
1 

3 9 8 

3 - 4 

12.7 
0 22 
36.3 
78.00 
39.9 
130 

12.1 

110 
17.9 

1 t o o 

94Z00* 

B 1 9 
7 8 

3.07 

2.01 
9.3 
2.4 
2 4 

3.5 

30.2 

140 

9 0 0 * 

9 - 1 0 

1.03 

9.1 
1.1 
1.1 

2.3 

9.13 

140 

ISOO* 

7 - 9 

20.4 

18.00 
10.3 
29 7 

8.8 

39 

3000 

21100* 

B17 
1 1 - 1 2 

4.59 

13.3 
4.8 

8 00 

4.8 

18.8 

1400 

15700* 

i - 3 

8.14 

1.11 
13.4 
8.8 

21 2 

5.6 

28.9 
0.29 

5000 

18700* 

B19 
1 - 4 

9 57 
0 2 2 
0.45 
17 9 
7.8 

22 3 

8.7 

41.5 
10 

2700 

32900* 

7 - 8 

5.2 
0.11 

15 9 
4.5 
5.7 

4.5 

15.8 

540 

1 5 0 0 ' 

9 - 1 

94.9 

9 3 
101 

92.9 
374 

0.99 
31.8 

348 
4.55 

ISOOO 

233900* 

B I 9 
7 - 9 

17 

1.23 
24.8 
14 8 
34.5 

9.9 

57.9 
11.S 

12000 

8 6 5 0 0 ' 

9 - 1 8 

4.04 
0.23 

17.3 
4.8 
3.5 

9.99 
0.23 

540 

8 0 0 ' 

1-t 

1.88 
0.11 
0 22 

9 
2.2 
3 4 

4.5 

19.5 

970 

4 4 0 0 * 

B29 
7 - 8 

1.51 

10.5 

3.28 

130 1 

<300' 1 

NO CONCENTRATION ENTERED FOR PARAMETER NOT DETECTED ABOVE QUANTITATION UMIT 
CONCENTRATION REPORTED IN mgfkg (ppm) DRY WEIGHT 
' REPORTED ON WET WEIGHT BASIS 
SAMPLE DEPTHS GIVEN IN FEET BELOW SURFACE 
* ' - COD ANALYSIB HOLDINO TIME EXCEEDED, CONCENTRATKM ESTIMATED 

•-NJOEP SOIL CLEANUP OBJECTIVES (PPM) PROVIDED BY NJDEP 8/88. 

f̂ O 
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Table 4-24, (cont.) 

•PARAMETER 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLS 
CYANIDE 
TOC 
TOX 
COD •• 

REFERENCE 
LEVEL^ 

1 0 
1 
3 

1 0 0 
1 70 

2 9 0 - 1 9 0 0 
1 

1 0 0 
1 

3 9 0 

1 - 4 

2.84 

10.3 
2.3 
2 3 

2.3 

9.29 

180 

1 8 0 0 ' 

B 2 1 
S - 8 

1.43 

9 3 
1.2 

1.2 

5.98 

190 

9 0 0 ' 

r . 9 

1.12 

9.9 

3.39 

59 

5 0 0 ' 

3 - 4 

0.88 

10 1 
2 3 
2 3 

2 3 

8 68 

820 

2 1 0 0 ' 

8 -9 

1.13 

8.9 
1.1 

1.1 

4.99 
0.23 

150 

1 3 0 0 ' 

B22 
7-8 

2.8 

9.9 

4.19 

120 

5 0 0 ' 

9 - 1 9 

2.39 

0.22 
9.7 

3.15 

99 

« 3 0 0 ' 

1 1 

19.9 
- 0.36 

1.26 
32.5 
23.5 
68 8 

10.8 

48.8 
3.77 

10000 

1 2 1 5 0 0 ' 

1 - 4 

3.99 
0.12 

19.3 
4 9 
3.6 

6.00 

23.5 

340 

2800* 

B 2 3 
1 - 9 

1.09 

9.7 
2.4 
2 4 

3.9 

10.9 

310 

3 9 0 0 * 

7 - 8 

3.00 

5.9 

3.48 

97 

400* 

1-4 

9.99 
0.12 
0.38 
14.4 
12 

8.00 

7.2 

20.1 

820 

3400* 

B 2 4 
S - 8 

2.04 

9.1 
2.3 

11.3 

44.7 

150 

ISOO' 

7 - 9 

1.9 

9.00 
1.1 

2.3 

5.94 

30 

5 0 0 ' 1 

NO CONCENTRATION ENTERED FOR PARAMETER NOT DETECTED ABOVE OUANTITATION UMIT 
CONCENTRATION REPORTED IN mg/kg (ppm) DRY WEIGHT 
• REPORTED ON WET WEIGHT BASIS 
SAMPLE DEPTHS GIVEN M FEET BELOW SURFACE 
" • COO ANALYSIB HOLDtNO TIME EXCEEDED, CONCENTRATION ESTIMATED 

•-NJDEP BOIL CLEANUP OBJECTIVES (PPM) PROVIDED BY NJDEP 9/89. 
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Table 4-24, (cont.) 

PARAMETER 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLS 
CYANIDE 

roc 
TOX 
COD *• 

REFERENCI 
LEVEL* 

2 8 

1 
1 

1 0 8 
1 7 8 

2 9 0 - 1 9 0 0 
1 

1 0 0 
1 

3 9 0 

1 4 

9.92 

20.1 
9 9 
3 9 

4.7 

20.7 

960 

2200* 

B 2 9 
9 - 9 

2.39 

7.2 
2 4 
1.2 

2.4 

7.39 

99 

1500* 

7 - 9 

2.00 

9.4 
1.2 

1.2 

5.17 

52 

<300* 

1 - 4 

9.12 
0.24 
5.95 
17.9 
5.9 
3.5 

4.7 

25 9 
0.22 

2000 

5100* 

B28 
9 8 

1.87 

0.82 
7 00 
1.2 

1.2 

5.98 

150 

1300* 

7 - 8 

1.39 
0.12 

7.00 

2.44 

50 

4 0 0 ' 

NO CONCENTRATION ENTERED FOR PARAMETER NOT DETECTED ABOVE OUANTITATION UIBT 
CONCENTRATION REPORTED IN mg/hg (ppm) DRY WBOHT 
• REPORTED ON WET WEIGHT BASIB 
SAMPLE DEPTHS OIVEN IN FEET BELOW SURFACE 
•• - COD ANALYSIS HOLDINO TIME EXCEEDED, CONCENTRA110SI ESTIHATEO 

•-NJDEP BOIL CLEANUP 0BJECT1VEB (PPM) PROVIDED BY NJDEP 8/99. 
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Table 4-25 
Priority Pollutant Inorganic Constituents, Classical Parameters, and Indicator Parameters 

In Bucket Auger Soil Samples Collected In the Remedial Investigation at the CLTL Site 

[PARAMETER 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLS 
CYANIDE 
TOC 
TOX 

leoo 1 

REFERENCE 
LEVEL* 

2 0 
t 
3 

1 0 0 
1 7 0 

2 S 0 - 1 0 0 0 
1 

1Q0 
1 

3 5 0 

AG -
0 . 5 - 1 . 0 * 1 

135 J 
0.67 

14.6 
10 1 
20.2 

6.7 

36 0 J 

3000 

11900 

1 
3 . 0 - 3 . 5 " 

5 0 J 

13 8 
5.0 

5.0 

25.0 J 

3900 

11100 

fiO -
0 . 5 - 1 , 0 ' 1 

263 J 
0.72 

15.6 
14.4 
38.3 

8.4 

550 J 

6500 

29100 

2 
2 . 2 - 2 . 8 ' 

7.1 J 

15.3 
5.9 
8 2 

5.9 

24 7 J 

1500 
470 B 
6350 

t o • 
0 . 5 - 1 . 0 ' 1 

6 8 J 

19 2 
6.8 
6.8 

5.6 

27.1 J 

3200 
110 B 
5080 

3 
2 . 5 - 3 . 0 ' 

38 J 

6.3 
3.0 

11.3 J 

350 

1500 

AG • 
0 , 5 - 1 , 0 ' 1 

4.5 J 

12.4 
4 5 
6 8 

5.6 

248 J 

1900 
230 B 
12400 

4 
2 . 0 - 2 . 5 ' 

5.8 J 

16.1 
4.6 

20.7 J 

930 

4490 1 

J - REPORTED RESULT IS A QUANTITATIVE ESTIMATE 
B - REPORTED RESULT IS QUALITATIVELY INVALID SINCE THIS COMPOUND WAS DETECTEO IN A BLANK 

AT A SIMILAR CONCENTRATION 
NO CONCENTRATION ENTERED FOR PARAMETERS NOT DETECTED ABOVE QUANTITATION LIMIT 
CONCENTRATION REPORTED IN mg/kg (ppm) DRY WEIGHT 

'NJDEP SOIL CLEANUP OBJECTIVES (PPM) PROVIDED BY NJDEP 5/88. 
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Table 4-26 
Priority Pollutant Inorganic Constituents, Classical Parameters, and indicator Parameters 

In Shallow Soli Samples Collected in the Remedial Investigation at the CLTL Site 

1 PARAMETER 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC 
PHENOLB 
CYANIDE 
TDC 
TOX 
COD •• 

REFERENCE 
LEVEL" 

2 9 
1 
3 

1 0 8 
1 TO 

} 9 0 - 1 0 0 1 
1 

1 0 0 
1 

1 9 0 

9 ' 

11.40 
0 42 

10.80 
4.20 
75.00 

4.20 

18.80 
1.10 

6700 

S3400 

S2 

3 01 
0 2 2 

7.50 
3 20 
2 2 0 

3.20 

11.80 

100 

800 

1 S3 

8.87 

21.80 
3.10 
4 20 

12.30 

880 

4700 

1 84 

14.00 
0 55 

15.50 
7.80 

15.50 

5.50 

31.80 

4200 

12900 

89 

3.73 
0.32 

20.20 
2.13 
5.30 

2.10 

12.60 

810 

.»»oo _ 

1 S8 

8.22 

0.41 
8.30 
5.20 

254.00 

2.10 

50.20 
0.31 

17000 

28900 

• 7 

4 20 
0 2 2 

9.90 
5.50 
19.80 

3.30 

35.10 

4300 

11000 

S9 

3.71 
0 21 

13.90 
5.30 
8.40 

3.20 

15.80 

800 

3000 

1 89 

12.10 
0.3J 
0.22 j 
13.30 
9.70 
23.40 

3.30 

25.90 

990 

11000 j 

B - REPORTED RESULT IS OUAUTATIVELY INVAUD SINCE THIS C08SPOUN0 WAS DETECTED IN A BLANK AT A SMMLAR COSKENTRATION 
NO CONCENTRATTONS ENTERED FOR PARAMETER NOT DETECTED ABOVE OUANTITATION LIMIT 
CONCENTRATION REPORTED IN mglhg (ppm) Sry M i g h t 
S1-S8 COLLECTED FEBRUARY 1988 
BI8-B19 COLLECTED APRIL 1988 
SI8-S18 COLLECTED MARCH 1999 
ALL SAMPLES COLLECTED 0.9-1.9 FEET BELOW SURFACE 
** - COD ANALYSIS HOLDING TIME EXCEEDED FOR 81 THROUGH 819; CONCENTRATION ESTIMATED 

•NJOEP SOIL CLEANUP OBJECTIVES PROVIDED BV NJDEP 8/99. 

^ 
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Table 4-26, (cont.) 

•PARAMETER 

ANTIMONY 
ARSENIC 
BERYLLIUM 
CADMIUM 
CHROMIUM 
COPPER 
LEAD 
MERCURY 
NICKEL 
SELENIUM 
SILVER 
THALLIUM 
ZINC • 
PHENOLS 
CYANIDE 
TOC 
TOX 
COD •• 

REFERENCE 
LEVEL* 

1 8 
1 
3 

toe 
1 7 0 

2 9 0 - 1 0 0 0 
1 

too 
t 

1 8 0 

S19 

14.10 

40.00 
9.90 
7 90 

4.40 

29.30 

490 

2000 

B l l 

9.47 
0.32 

22 70 
9.70 
9.70 

3.20 

23.70 
0.14 

1000 

3700 

S12 

9.19 
0.21 

17.90 
5.20 
4 20 

2.10 

14.50 

1900 

3100 

B l l 

5.05 
0 4 1 

22.80 
9.40 
5.40 

4.30 

17.10 
0 099 

1400 

2500 

S14 

4 93 
, 9.21 

35.90 
4 20 
520 

1.10 

14.20 

940 

1900 

8 1 9 

3.30 
0.10 

9.20 
2.10 
1.00 

5.57 

300 

900 

1 B18 

490 J 

10.70 
3.80 

20.2 J 

3900 

11200 

t B17 

3.50 J 

9.90 

15.00 J 

3200 

9010 

8 1 9 

9.30 J 

13.10 
4.90 
9.50 

19.70 J 

5700 

13900 

8 1 9 

7.70 J 

2.82 
18.40 
13.10 

384.00 

4.40 

71.00 J 
0.88 

7800 
220 a 
24600 1 

• • REPORTED RESULT IS OUAUTATIVELY B4VAUD SINCE THIS COMPOUND WAS DETECTEO M A BLANK AT A SIMILAR CONCENTRATION 
J • REPORTED RESULT IS A QUANTITATIVE ESTIMATE 
NO CONCENTRATIONS ENTERED FOR PARAMETER NOT DETECTED ABOVE OUANTITATION UtNT 
CONCENTRATION REPORTED IH mgfkg (ppm) 4 r i w . l gh l 
S ISS COLLECTED FEBRUARY 1999 
S10-S19 COLLECTED APRIL 1998 
818-818 COLLECTED MARCH 1888 
ALL SAMPLES COLLECTED 8.9-1.9 FEET BELOW SURFACE 
•• • COD ANALYSIS HOLDING TIME EXCEEDED FOR 81 THROUGH 819; CONCENTRATION ESTIMATED 

•.NJDEP SOIL CLEANUP OBJECTIVES PROVIDED BY NJDEP 9/98. 

CD 
CD 

B 
^ 
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Table 4-27 
Tentatively Identified Organic Compounds Detected in Subsurface Soil Boring Samples 

Collected in the Remedial Investigation at the CLTLl^ite 

PARAMETER 

IAL IPHATK: HYDRocAnaoN 
UNKNOWN HYDROCARBON 
l - E T H Y L - I - U E T H Y L C Y C L O P E N T A N E 
> , > . 4 - T R I H E T H T L . | . P E N T E N E 
I . U E T H Y L E T H Y I B E N Z E N E 
UNKNOWN 
XYLENE 
SUBSTITUTED NAPHTHALENE 

ISOMERIC DODECYL8ENZENE 
1 ETHYLHEXYL DIPHENYL E9TER PHOSPHORK! ACIO 
ACETONE 
l , 7 . r . T R I H E T N T L 8 I C Y C L O I 4 . 1 . 9 | H E P T . 3 - E N E 
FATTY ACID 

SULFUR 
D F n i E O O O L E A N - I A E N t . O N i 
UETHYL ESTER ACETC ACK) 
HETHYLCYCLOHEXANE 

CUUENE 
STYRENE 
I . M T n i M E T M Y L C Y C L O H E X A N E 
Z . U E T H Y L N A P H T H A L E N E 

p i U E T H Y L N A P H T H A L E N E S 
TETRAHETHYLBUTYLPHENOLS 
TRIMETHYLNAPHTHALENE 

NONYLPHENOL 
UNKNOWN 9 I L O I A N E 9 
ETHYL NAPHTHALENE 
l , > , 4 . B - T E T R A C H L O R O B E N Z E N E 
1.4-PENTA M E T H Y L E N E - D E W A R . B E N Z E N E 
OCTYL PHENOL ISOMER 
MIX OF NONYL PHENOL ISOHER AND I .BUTOIYMETHYLCTNYLBENZENE 
SUasTITUTEO CYCLOHEXANE ISOMER | 
HEIAOECANOIC ACID 
UNKNOWN PHTHALATES 
l .S D I M E T H Y L P H E N O L 
l . l . l - T R I H E T H Y L - 3 . 0 X A B I C Y C L O | 1 . 1 . 2 | O C T A N I 
S T I a U A S T - 3 . S - D I E N E . 7 . 0 N E 1 

I B l 

0 - 1 2 - 1 4 - 9 
10 

2 1 8 
O S 

8 1 

0 1 2 1 4 - 9 

-

- 8 i 

S 9 - 1 0 
74 

1 2 

0 24 
s s 

0 IS 
2 8 

2 
1 

1 

1 8 4 -

9 - S 
19 0 
4 .9 

10 SO 

0 920 

0 200 
1 0 
1 9 
3 9 

8 8 

1 - 2 1 1 - 1 2 
1 4 2 

9 

8 S 

7 - 8 1 8 - 1 7 
8 0 2 1S4 2 

0 .800 

6 .280 

8 8 

0 160 
1 2 

11 2 
14 4 

1 2 
I S 

2 2 1 2 

1 1 - 1 2 

B S 

1 1 1 2 

B S 

S I O l l . l 

CONCENTRATION REPORTED IN mgntf (ppm) 
NO CONCENTRATUN ENTERED FOH COMPOUND NOT DETECTED ABOVE OUANTITATION LIMIT 
SAMPLE DEPTHS OIVEN »< FEET BELOW SURFACE 
AIL CONCENTRATIONS ARE ESTIUATEO 
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Table 4-27, (cont.) 

PARAMETER 

lALIPHATIC HYDROCARBON 
UNKNOWN HYDnoCARSON 
l - E T H Y L - 1 - M E T H Y L C Y C L O P E N T A N t 
> , > , 4 . T f l l M E T H Y L . | . P E N T E N E 

l - M E T H Y l E T H Y L a E N Z E N E 
UNKNOWN 
XYLENE 
SUBSTITUTED NAPHTHALENE 
ISOMERIC 0ODECYL8ENZENE 
1 ETHYLHEXYL DIPHENYL ESTER PHOSPHORIC ACIO 
ACETONE 
1.7.7 T R I M E T H Y L B I C Y C L 0 ( 4 . 1 . « 1 H E P T - 1 - E N E 
FATTY ACIO 
SULFUR 
D F R I E D O O L E A N - 1 4 - E N - l - O N E 
METHYL ESTER ACETIC A C O 
HETHYLCYCLOHEXANE 
CUUENE 
STYRENE 
1.1.1 T R I M E Y H V L C Y C L O H E X A N E 

l l U E T H Y I N A P H T H A L E N E 
D I U E T H Y L N A P H T H A L E N E l 
TETRAMETHYLBUTYLPHENOLB 
TRIMETHYLNAPHTHALENE 
HOHYIPHENOL 
UNKNOWN S I L O I A N E S 
ETHYL NAPHTHALENE 
I . I . 4 . S - T E T R A C H L O n O B E N Z E N E 
1 , 4 - P E N T A M E T H Y L E N E - D E W A R - B E N I E N E 
OCTYL PHENOL ISOMER 
MIX OF NONYL PHENOL ISOMER AND l -BUTOXYMETHYLCTNYLBENZENI 
SUBSTITLnED CYCLOHEXANE ISOMER 

IHEXAOECANOK: ACID 
|UHKNOWN PHTHALATES 
l . S - D I U E T H Y L P H E N O L 
1.1.1 T R I U E T H Y L . > O X A B I C Y C L O | 2 . 1 2 | O C T A N i 
S T I O M A S T - 3 , S - D I E N E . 7 - O N E j 

8 1 0 

9 - 8 6 - 7 8 - 1 0 
S4 l .S 
9 

1 

0 900 

2 9 
9 

2 9 0 9 
9 8 
4 0 
8 
13 

1 **' 
7 - S 9 - 1 0 

178 2 0 920 

1 * ' 

14 

18 

2 1 
18 

78 
19 
17 

1 *'' 
1 - 4 7 - 8 

B l l 

1 -4 7 - 8 S I O 1 1 - 1 2 1 ) 1 4 

9 .9 8 .7 1.0 

1 814 

) . 4 7 - 9 9 . 1 0 

4 . 9 

0 9 1 
27 09 1 
0 9 

CONCENTRATION REPORTED IN mgnig (PPm) 
NO CONCENTRATION ENTERED FOR COMPOUND NOT DETECTED ABOVI OUANTITATION LMfT 
SAMPLE DEPTHS OIVEN M FEET BELOW SURFACE 
A l l CONCENTRATIONS ARC fSTIUATEO 
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Table 4-27, (cont.) 

LALIPHATC HYDROCARBON 
UNKNOWN HYDROCARBON 

ILETHYL-I-METHYLCYCLOPENTANE 
| l . > . 4 - T n i M E T H Y l - | . P E N T E N E 
I - M E T H Y L E T H T L 8 E N Z E N E 
UNKNOWN 
XYLENE 
SUBSTITUTED NAPHTHALENE 
ISOMERIC DODECYLBENZENE 

l -ETHYLHEXYL DIPHENYL ESTER PHOSPHORIC ACID 
ACETONE 

1.7.7 T n i U E T H Y L B I C Y C L O | 4 . 1 . 9 I H E P T - l - E N E 
FATTY ACIO 
SULFUR 

p - F R I E O O O l E A N . I S . E N . l O N i 
UETHYL ESTER ACETK A C O 
HETHYLCYCLOHEXANE 
CUUENE 
STYRENE 
1 . 1 . 1 - T R I U E T H V L C Y C L O H E X A N g 
1-METHYLNAPHTHALENE 

IDIUETHYLNAPHTHALENES 
TETRAMETHYLBUTYLPHENOLB 
TRIMETHYLNAPHTHALENE 
NONYLPHENOL 
UNKNOWN SI IOXANES 
ETHYL NAPHTHALENE 
l . l 4 • T E T R A C H L O n O B E N Z E N E 
I . A P E N T A M E T H Y L E N E O E W A R - B E N I E N E 
OCTYL PHENOL ISOUER 
UIX OF NONYL PHENOL ISOHER AND l -BUTOXYHCTHVL tTHYLBENtENE 
SUBSTITUTED CYCLOHEXANE B O H E R 
H E I A D E C A N O C ACIO 
UNKNOWN PHTHALATES 
l . S - D I U E T H Y L P H E N O L 
t . l . l T R I M E T H Y L - t O X A B I C Y C L O ( t . t . l | O C T A N E 
S T I O M A S T - 3 . S . 0 I E N E . T . O N E 1 

1 * " 
1 4 7 - S 

1 4 8 2 ) 0 

0 7 
1 

4 2 

1 t i s --
1 - 4 7 - 8 S I O 

1 SS40 0 4 O S 

1 9 0 

O S 

9 9 

8 1 7 

7 -S 1 I I I 
0 1 

0 8 

„ . . , . . . . 

2 - 1 1 - 4 7 - 8 
24 9 l i s 
8 .1 

8 4 

1 1 0 9 
2 0 

1 2 
1 

2 . 1 0 . 8 

0.7 

2.4 1 

1 * " 
0 - 1 7 - 8 S I O 

l . l 
l . S 

0 9 

1 

1 ' " 
1 - 2 7 - 8 
0 1 1 2 7 
O S 

9.4 

9 4 

9 . 8 

1 -4 9 . 9 7 . 9 

0 . 9 9 .9 1.4 

CONCENTRATION REPORTED IN ng'l ig (ppm) 
NO CONCENTRATION ENTERED FOR COMPOUND FIOT DETECTEO ABOVE OUANTITATION LBIIT 
SAMPLE DEPTHS OIVEN M FEET BELOW SURFACE 
AIL CONCENTRATIONS ARt ESTIHATEO 
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r^M-^r/uP-iW-a 

O 
Cr 

Table 4-27, (cont.) 

PARAMETER 

ALIPHATIC HYDROCARBON 
UNKNOWN HYDROCARBON 
ItTHVL-l-METHYLCYCLOPENTANE 
I , i .4-TRIMETHYL.1-PENTENE 
IMETHTLETMYLSCNZCNE 
UNKNOWN 
XYLENE 
SUBSTITLTTEO NAPHTHALENE 
ISOMERIC DODECYLBENZENE 
1-ETHVLHEXTL DIPHENYL ESTER PHOSPHORIC ACIO 
ACETONE 
1.7.7 TRIHETHYIBICYCL0I4.1,91HEPT-1-ENE 
FATTY ACID 
SULFUR 
D FRIEOOOLEAN-14-EN-l-ONI 
HETHYL ESTER ACETK ACO 
unHYLCYCLOHEXANE 
CUMENE 
STYRENE 
l. l . l-TRIMETHYLCTCLOMEIANf 
> METHYINAPHTHALENE 

pIMETHYLMAPHTHALENES 
TETRAMETHYLBUTYLPHENOLB 
TRIMETHYLNAPHTHALENE 
NONYLPHENOL 
UNKNOWN SIIOXANES 
ETHYL NAPHTHALENE 
I.I.A.S-TETRACHLOROBENZENE 
1.4-PENTAUETHYLENE-DEWAR-BENiENS 
OCTYL PHENOL ISOMER 
MIX OF NONYL PHENOL ISOMER AND 1-BUTOXYHETHVLrTHYLBEN2ENE 
SUasriTl/TED CYCLOHEXANE BOHER 
HEIAOECANOK ACID 
UNKNOWN PHTHALATES 
l.S-DIMETHYLPHENOL 
l , t . l -TRIHETHYL-2.0IABICTCLO|2.1.2|OCTANt 
STIOUAST-l.S-DIENE.T-ONE 1 

1 B l l 

1 - 4 9 - S 7 - 8 9 - 1 0 

1 a l l 

1-2 1-4 9-9 7-9 
13 1 
9.2 

1.9 

0 9 
2 1 

9.180 
1.1 1 

1 824 

3-4 9-8 7-8 

B I S 

3 4 9 8 7 8 

[ Bis 

1.4 9 .8 7 .8 
1.9 

7.1 

1.9 

1 

CONCENTRATION REPORTED IN m9«9 (ppm) 
NO CONCENTRATION ENTERED FOR COMPOUND NOT DETECTED ABOVE OUANTITATKIN LNitT 
SAMPLE DEPTHS OIVEN W FEET BELOW SURFACE 
A l l CONCENTRATIONS ARt ESTIUATEO 
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Table 4-29 
Tentatively Identified Organic Compounds Detected In Shallow Soil Samples 

Collected in the Remedial Investigation at the CLTL Site 
1 COMPOUNDS 

A U m A T I C HYDBOCABSON 
UMKMOWN 
UNKNOWN HYOnOCARSON 
UNKNOWN POLYAROUAT1C MYOBOCABBOM 

l u t T H Y L CVCIOHEXANE 
OlMETHYLCYCLOHtXANC 
l - (THYL-4 -UCTHYL CYCLOHCXANi 
l . l . l - T R I U C T H Y L C Y C L O H e X A N C 
ETHYlCYClOHEXAMt 
• - | l - M ( T H Y L E T H Y L I D t H t ) - 8 I C Y C L O 

H I 1 e i O C T A N C 
DIMETHYL NAPHTHALENC 
NITROBENZENAHINI 
D I H E T H Y L P H E N A N T H B I N t 
HETHYL PH INANTHBENI 

iTn iUETHYLPHEMANTHBENl 
UETMYL PYBEHE 
UETHYL SENZOIAIANTHRACENi 
PEBYLENE 
DIUETHYL SeNZOIClPHENANTMBtRE 
IsuiruB 
ACtT lC ACIO. PENTYL iSTSR 
PHENOL, l - F L U O B O . 
l - P R O P E N t . l - I S O T H I O C Y A N A T O -
1,1-SIPHENYL, FLUOBO-
I H . B E H Z O T B I A Z O K 
B E N Z t N C . 1 . 4 - D I C H L O R O . I . t T R I F l U O R O M t T N T L I 
CHLOROAHILINE 
I H - I N O E N E . I . C T H Y L I D E N t -
NAPHTHALEME, METHYL 
BENZENAUIN I , OICHLOBO 
HEPTAOECANE. l .S . IO . IS .TETBAHCTHYL 
HEXADECANE, S.OCTYL j 
IHEXADCCANE 
HEPTAOECANE 
PHENOL, l ,« .D tTCBTBUTYL 
8 E N Z E N E . I - C H L O R O - 4 . T B I F L U O B O U E T H Y L 1 

; • ' 1 * | I 1 0 2 000 
I S . I S O 

0 740 
0 7SS 
0 170 

o s o o 
S.S40 

0 4 8 0 
4 ) 000 
1 1 000 

1 1 . . . , . . 4 8 - 1 S-S 1 8 -7 1 S-S 1 S-S 1 S - IS 

S 100 I t l . l O O 1 1 0 0 
10 SOO 

0 100 
I I 400 

8.SOO 
3 SOO 
7 100 
S 700 
1 SOO 
3 100 
1 900 

0 100 

• i : r i -

i 900 

0 100 

4 - i i 1 t - i i 

so l o o 20 000 

2 .100 

t:-i4 1 i . i i - m - - i . i 7 r s- i i 

1 loo 
S 418 0 ) 1 1 

10 400 

S.700 
4 131 
4 )SS 
2 S2S 

" i - is 1 

1 I S ) 
7 s o ) 

1 087 
I I S I 
0 119 
0 721 1 
0 414 
I S I S 
1 . 7 ) 1 
l .7)S 1 
1.41) 1 
1 ISS 
2.410 1 
0 OOS 1 

A l l R I P O D T I D RESULTS A R t OUANTTTATIVt t S T I U A T I t . 
CONCENTBATIONS ABE REPORTED IN mg/kg (ppm) 
SI -9S COLLECTED FEBRUARY I S N 
S t O S i f COLLECTED APRIL I S i S 
SIS SIS COLLECTED HARCN ISIS 
ALL S A U P I E S COLLECTED 4.1-1.) FEET BELOW SURFACE 
NO CONCENTRATIONS CNTCBED FOR COHPOUNDS NOT DETECTEO ABOVE THE OUANTITATION U U T 
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CO 

Table 4-28 
Tentatively Identified Organic Compounds In Bucket Auger Soil Samples 

Collected in the Remedial Investigation at the CLTL Site 

1 COMPOUND 

UNKNOWN 
UNKNOWN HYDROCARBON 
PHENOL. 2-FLUORO-
7H-PYRAZOLO(4 ,3 -D IPYRMIDIN-
1.1-BIPHENYL. FLUORO-
HEXANEDIOIC ACID. SUBSTITUTED 
ACETIC ACID 
2-PHOPANONE. 1-HYDROXY-
METHANAMINE. N.N-DIMETHYL-
IH-IMIDAZOLE. 4-METHYL-
2H-1-BENZOPYRAN-2-ONE, 4,9,7 
HEXANEDIOIC ACIO, DtOCTYL ESTER 
ETHANONE, 2-(FORMYLOXY)-1PH 
BENZAMIDE, N-PROPYL-

pCTANE. 3-METHYL-
ISOTHIAZOLE, METHYL-. ISOMER 
l lH-PYRAZOLE. 1-METHYL- 1 

1 M-
0 , 5 - 1 , 0 ' 1 

2.483 

6.404 
0.449 
0 483 
4 607 

1 
3 . 0 - 3 . 5 ' 

2.213 

6.375 

0.662 
0.475 
0.250 
0.212 
2 000 
1.188 
0.400 

AO -
0 , 5 - 1 , 0 ' 1 

1.607 

2 
2 . 2 - 2 . 8 ' 

0.508 

0.262 
0.176 
0.165 

AQ - 3 
0 . 5 - 1 . 0 ' 1 2 . 5 . 3 . 0 ' 

3 026 0.300 
0.506 
5.888 
0.506 
0.393 

0.685 

0.607 
0.427 
0 842 

j AO-
0 . 5 - 1 . 0 ' 1 

0.393 

4 
2 . 0 - 2 . 5 ' 

0.471 

0.506 1 
0.483 

0.236 

0.258 

0.258 
0.292 

ALL RESULTS ARE BSVMATEO CONCENTRATIONS 
CONCENTRATIONS REPORTED IN mg/kg (ppm) DRY WEIGHT 
NO CONCENTRATION ENTERED FOR COMPOUND NOT DETECTED ABOVE QUANTITATION LIMIT 
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APPENDIX B 

WORKSHEETS USED IN THE SELECTION 
OF INDICATORS AT 

CLTL-BRIDGEPORT, NJ TERMINAL 

Oroup 



WORKSHEET 1. 
SCORING FOR INDICATOR CHEMICAL SELECTION: 

CONCENTRATIONS IN VARIOUS ENVIRONMENTAL MEDIA. 

NAME OF SITE: Bridgeport,NJ 
DATE PREPARED: 1/23/89 

ANALYST: TAS 

F 

CHEMICAL 
Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium VI 
Copper 
Lead 
Mercury, inorganic 
Nickel 
Selenium 
Silver and compounds 
Thallium 
Zinc 
Methylene chloride 
trana-l,2-Dichloroethene 
Chloroform 
Trichloroethene 
Benzene 
Toluene 
Vinyl chloride 
1,2-Dichloroethane 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
1,1-Dichloroethene 
1,2-Dichloropropane 
Trichloromonofluoromethane 
1,1,2-Trichloroethane 
1,1,1-Trichloroethane 
1,2-Dlchlorobenzene 
_^ 3-Dichlorobenzene 
I,i-Dichlorobenzene 

DEEP GROUND HATER 
(mq/L) 

1 MAX 

9.00E-03 ' 

6.00E-02 
4.00B-02 
l.lOB-02 
2.00E-04 

1.70B4̂ 00 

2.00E-02 

4.00E-02 

AVE 

5.33B-03 

2.79B-02 
1.42E-02 
3.21E-03 
4.75E-04 

2.77E-01 

3.96B-03 

5.63E-03 

INT/SHAL/RES GW 
(mq/L> 

MAX 
9.00E-03 
1.23Ef00 
7.00E-03 

6.90B-01 
2.90E-01 
3.50E+00 
l.OOE-03 
1.60E-01 

2.00E-02 

6.8SE+01 
l.OOE-01 
6.90E401 
3.00E-02 
4.B0E+00 
3.00E-01 
3.10E-01 
8.90E4̂ 00 
1.40EfOO 
8.30E-01 
6.00E-01 
3.40E-01 
2.00E-02 
6.70E-01 
5.00E-02 
7.00E-02 

1.80E400 
l.OOE-02 
4.00E-02 

AVE 
2.48E-02 
5.64E-02 
2.66E-03 

5.34E-02 
4,31B-02 
1.14E-01 
4.99E-04 
3.17E-02 

5.21E-03 

2.41B+00 
7,HE-03 
3.97E+00 
3.14E-03 
4.30E-O1 
3.05E-02 
1.36E-02 
3.8aE-0l 
7.67E-02 
2.4 3E-02 
3.05E-02 
9.82E-03 
3.25E-03 
1.24E-02 
3.71E-03 
3.46E-03 

1.16E-01 
5.22E-03 
5.88E-03 

Page 1 

SURFACE SOIL 
(mg/kg) 

MAX 

9.49E401 
7.20E-01 
8.30B^00 
l.OlE+02 
9.29B401 
3.74E+02 
9.90E-01 
3.16B401 

2.00B400 
3.48E+02 
1.40E-02 
4.20B-01 

5.30E-01 

1.80B400 

7.40E-01 

AVE 

l.llE^Ol 
2.97E-01 
6.75E-01 
1.89E4̂ 01 
9.71E+00 
4.82B4̂ 01 
8.24E-02 
4.93E400 

9.72B4̂ 00 
3.68E^01 
3.4SB-03 
1.69E-02 

2.07E-02 

6.45B-02 

2.79E-02 

SUBSURFACE SOIL 
(mq/kq) 

MAX 

4.53E+02 
7.90E-01 
3.63E4̂ 01 
7.€0Bt01 
3.96E^01 
8.38E4̂ 02 

1.57E4-01 

9.00B-01 
2.00E+00 
1.32E+03 
3.10B4̂ 0O 
1.00E4̂ 01 

2.90E+02 
1.16Ef00 
8.57E4̂ 00 

1.60E401 
S.30B401 
1.74B+01 

4.30B-01 
2.20B402 

9.60E-01 

AVE 

1.17B+01 
2.41E-01 
1.28E400 
1.26E>01 
5.34E+00 
2.58E+01 

3.80B*00 

5.06E-01 
9.73E^00 
3.96E4̂ 01 
6.00E-02 
1.79E-01 

7.81E+00 
2.06E-02 
2.31B-01 

2.79E-01 
8.95E-01 
3.89E-01 

9.18B-03 
3.B1E>00 

1.79E-01 



WORKSHEET 1 continued. 

.1 
^ 

CHEMICAL 
Dibutyl phthalate 
Diethyl phthalate 
N-Nitroao-diphenylanine 
1,2,4-Trichlorobenzene 
Butyl benzyl phthalate 
Bia(2-ethylhexyl)phthalate 
Isophorone 
Nitrobenzene 
Phenol 
2,4-Dichlorophenol 
4-Nitrophenol 
Dioctyl phthalate 
Anthracene 
Fluoranthene 
Phenanthrene 
Pyrene 
Benz (a)anthracene 
Chryaene 
Benzo(k)fluoranthene 
Benzo(b)fluoranthene 
Fluorene 
Be n zo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Benzo(ghi)perylene 
Acenaphthene 
Pentachlorophenol 
N-Nitroso-dipropylamihe 
Heptachlor 
alpha-Hexachlorocyclohexane 
dalta-HCCH 
DDT 
Endosulfan 

^tA 

r^-D 
Cvanide 

\ DEEP GROUND WATER 
<Biq/L) 

MAX AVE 

INT/SHAL/RES GW 
(mq/L) 

MAX 
3.00E-02 
5.00E-02 
1.05E+00 
l.lOE-01 
7.80E-01 
8.20E-01 
l,00E-02 
7.00E-02 
l.OOE^OO 
7.00E-02 
7.00E-02 

— 

6.00E-05 
l.lOE-04 3.21E-05 5.00E-05 

6.00E-05 
l.OOE-04 3.13E-05 3.00E-04 

2.50E-04 
l.lOE-03 

Cv CJ 
cn 

AVE 
5.44E-03 
7.00E-03 
4.45E-02 
6.54E-03 
2.35E-02 
1.70E-02 
5.07E-03 
S.96E-03 
2.86E-02 
6.94E-03 
1.36B-02 

2.55E-05 
2.54E-05 
2.55E-05 
3.42E-05 
3.20E-05 
4.18E-05 

SURFACE SOIL 
(mg/kq) 

MAX 

2.91B4^00 
7.30B-01 
9.80E-01 
2.27E+01 

6.30Bf00 

5.80E-01 

2.C1B+00 
7.40E400 
2.92E+00 
2.71E4^00 
2.82E+00 
3.97E+00 
1.02E+00 

2.61B4^00 
1.25E+00 
3.44E4^00 

4.80E-01 

4.80E-02 

9.90E-01 
4.00E-01 

ND 

AVE 

3.08B-01 
1.86B-01 
1.95E-01 
1.33B4^00 

3,78B-01 

1.81B-01 

2.89E-01 
5.04E-01 
2.96E-01 
2.71E-01 
2.58E-01 
3.28E-01 
1.96E-01 

2.93E-01 
2.33B-01 
3.14B-01 

1.77E-01 

l,03B-02 

6.e7E-02 
3.02E-02 
2.50E-02 

SUBSURFACE SOIL | 
(mg/kq) 

MAX 
7.70E+01 

8.80E+01 
4.74E400 
«.39E>02 
1.02E>03 

1.21E^01 
4.40E>00 
3.30E+00 
3.64E>00 
2.57B+00 
5.80E4^00 
2.20E+01 
2.68B>00 
6.00B-01 

7.10E-01 

1.16B4^01 
7.00E-01 

1.16E+01 
6,60B4^00 

l.OOE-02 

3.40E-02 

2.49E+00 
3.83E-01 
3.50E+00 

AVE 
1.95E+00 

4.38B400 
2.45E-01 
2.13E401 
4.05E401 

4.34B-01 
2.37E-01 
4.62E-01 
2.33E-01 
2.04E-01 
3.49B-01 
C.19B-01 
2.35B-01 
1.73E-01 

1.83E-01 
« 

4.23B-01 
1.75E-01 

4.15E-01 
5.20E-01 

5.08E-03 

5.56E-03 

9.49E-02 
1.96E-02 
8.95E-02 
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WORKSHEET 2 . 
SCORING FOR INDICATOR CHEMICAL SELECTION: 

TOXICITY INFORMATION. 

NAME OF SITE) Brldqaport NJ 
DATE PREPAREOl 1/23/89 

ANALYST! TAS 

CHEMICAL 
Ant imony 
Arsenic 
Arsenic 
Beryllium 
Beryl 1lun 
Cadmium 
Cadmium 
Chromium VI 
Chromium VI 
Copper 
Lead 
Mercury, inorganic 
Hlckal 
Nickel 
Selenlua 
Silver and co^oundo 
Thallluta 
Zinc 
Methylene chloride 
Methylene chloride 
trans-l,2-DlchloroQthene 
Chloroform 
Trichloroethene 
Trichloroethene 
Benzene 
Benzene • 
Toluene 
Vinyl chloride 
Vinyl chloride 
1,2-Olchloroethane 
I,2-Dlchloroethane 
Tetrachloroethene 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
1,1-Dlchloroethene 
1,1-Olchloroethene 
1,2-Dlchloropropane 
Trichloromonofluoromethane 
1,1,2-Trlchloroethane 

TOXICOLOGIC 
CLASS 
NC 
PC 
NC 
PC 
NC 
PC 
NC 
PC 
NC 
NC 
NC 
NC 
PC 
NC 
NC 
NC 
NC 
NC 
PC 
NC 
NC 
PC 
PC 
NC 
PC 
NC 
NC 
PC 
NC 
PC 
NC 
PC 
NC 
NC 
NC 
PC 
NC 
NC 
NC 
PC 

EPA 
ORAL 
10 
A 
9 
Bl 
-
-
10 

-
s 
10 
7 
A 
10 
10 
1 

8 
B2 
10 
5 
B2 
82 
5 
A 
5 
7 
A 
10 
82 
10 
82 
7 
4 
4 
C 
7 
10 

C 

RATING VALUE 
INHALATION 

8 
A 
9 
Bl 
8 
Bl 
8 
A 
8 
S 
10 
8 
A 
10 
10 
1 

8 
B2 
10 
S 
82 
82 
4 
A 
10 
7 
A 
10 
82 
8 
82 
10 
1 
4 
C 
5 
10 

c 

HATER 
T.C. 

4.35EtOO 
4.07E+00 
l.aOB^Ol 

4.4SEtOO 

7.14E-01 
S.93e-01 
1.84B>01 

^.2SB>00 
1.0SE402 
2.00Et01 

l.07e-0l 

9.20e-04 
5.29E-02 
S.63E-02 
4.29E-03 
l.OSB^OO 
7.71E-03 
1.17E-01 
5.20E-03. 
4.29E-03 
8.77E-02 
5.86E-02 
1.76E-02 
8.e6E-03 
9.e2B^03 
1.43E-01 
l.lOE-02 
1.23E-01 
3.71E-01 
l.OOE-01 

1.03E-02 

SOIL 
T.C. 

2.17E-04 
2.03E-04 
9.00B-04 

2.23E-04 

3.57E-05 
4.46E-05 
9.21B-04 

2.13B-04 
5.2SB-03 
i.ooB-oa 

S.33E-06 

4.60B-08 
2.6SE-06 
2.81B-0« 
2.14E-07 
5.26B-0S 
3.86B-07 
5.B5E-0S 
2.60E-07 
2.14E-07 
4.39E-06 
2.93E-06 
8.80E-07 
4.43E-01 
4.18E-07 
7.HE-06 
5.52E-07 
6.14E-06 

i.eee-os 
5.00E-06 

5.HE-07 

AIR 
T.C. 

2.29Ei02 
4.07E401 
1.80E402 
2.28E401 
1.45E*04 
l.*5E*01 
3.59Ei02 
l.llEi02 
2.5OEt0l 
7.14E*0O 
8.93E+00 
l.S«Ei02 
2.85B+0D 
1,57E402 
1.0SE402 
1.0SB403 

9.20B-03 

6.20B-03 
3.29E-01 
S.63E-01 
4.29E-02 
2.96E401 
7.71E-02 
1.18E+02 
5.20E-02 
4.29E-02 
8.77E-01 
5.a6E-01 
1.10E400 
8.e6E-02 
2.75E-02 
2.79E-01 
l.lOE-01 
1.23E+00 
S.6SE400 
l.OOBtOO 

1.03E-01 
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WORKSHEET 2 continued. 

CHEMICAL 
1,1,1-Trlchloroethane 
1,2-Olchlorobenzene 
1,3-Dlchlorobanzene 
I,4-Dichlorobenzene 
plbutyl phthalate 
Diethyl phthalate 
N-Nltroso-dlphenylamlne 
1,2,4-Trlchlorobenzene 
Butyl benzyl phthalate 
Bis(2-ethylhexyl1phthalate 
Isophorone 
Nitrobenzene 
Phenol 
2,4-DlchlorophenoI 
4-NltrophenoI 
Dioctyl phthalate 
Anthracene 
Fluoranthene 
Phenanthrene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzo (k|fluoranthene 
Benzo(b)fluoranthene 
Fluorene 
jBenzo (at pyrene 
Benzo(a)pyrene 
Indeno(1,2,3-cd|pyrene 
[Benzo (qhl)perylene 
1 Acenaphthene 
Acenaphthene 
Pentachlorophenol 
Pentachlorophenol 
N-Nltroso-dlpropylamlne 
Heptachlor 
alpha-Hexachlorocyclohexane 
delta-HCCH 
DDT 
Endosulfan 
DDE 
ODD 
Icyanlde 

TOXICOLOGIC 
CLASS 
NC 
NC 
NC 
NC 
NC 
NC 
PC 
NC 
NC 
PC 
NC 
NC 
NC 
NC 
HC 
NC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
PC 
NC 
PC 
PC 
HC 
PC 
PC 
HC 
PC 
PC 
PC 
PC 
PC 
HC 
PC 
PC 
NC 

EPA 
ORAL 
2 
4 
4 
4 
8 
4 

4 
10 
82 

3 
S 

s 

D 

82 
82 
D 
82 

82 
8 
C 

D 
8 

82 
82 
0 
82 

B2 
B2 

RATING VALUE 
INHALATION 

2 
5 
5 
b 
8 
4 

1 

82 

8 
10 
S 

D 

82 
82 
D 
82 

82 
« 
C 

D 

82 
82 
D 
82 

82 
B2 

WATER 
T.C. 

7.33E-04 
5,19E-02 
5.19E-02 
5.19E-02 
3.81E-02 
2.67E-04 
3.54E-03 
2.14E-01 
5.45E-02 
5.71B-04 

l.OOE-01 
8.2SE-02 

5.70E-03 

5.81B-01 

1.43Bt01 
1.43Bi01 

4.5Set00 
2.«7B*01 
1.42E+01 

2.70E-01 
2.01Ef00 
3.20EtOQ 
l.SeBfOO 
6.03EiOO 
1.S9B-01 

1.13E-01 
3.71E-02 

SOIL 
T.C. 

3.67E-08 
2.60E-0« ' 
2.eOB-0( 
2.60E-06 
1.90B-06 
1.34E-08 
1.77E-07 
1.07B-05 
2.72B-0C 
2.86B-08 

S.02E-0C 
4.13B-06 

2.86B-07 

2.91B-05 

7.00B-04 
7.00E-04 

2.28B-04 
1.33B-03 
7.00E-04 

1.34B-05 
l.OOB-04 
1.60E-04 
7.79E-05 
3.01E-04 
7.97E-0S 

5.64E-06 
l.e6E-06 

AIR 
T.C. 

7.33E-03 
3.C1E-01 
3.(1E-01 
3.C1B-01 
3.81E-01 
2.«7E-03 
3.54E-02 
1.52B+00 

5.71B-03 

4.CSEt00 
2.49B*00 
8.26E-01 

S.81B>00 

1.43Bi02 
1.43E402 

4.55Ei01 
1.91B401 
1.43B+02 

2.01E401 
3.20B401 
1.56Ei01 
6.03E+01 
l.S9Ef00 

1.13E400 
3.71E-01 
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WORKSHEET 3. 
SCORING FOR INDICATOR CHEMICAL SELECTION: 

CALCULATION OF CT AMD IS VALUES FOR CARCINOGENIC EFFECTS. 

NAME OF SITE: Bridgeport NJ 
DATE PREPARED: 1/23/89 

ANALYST: TAS 

CHEMICAL 
Arsenic 
1,2-Olchloroathana 
Trichloroethene 
Vinyl chloride 
Benzene 
Tetrachloroethene 
Chloroform 
N-NltroBo-dlphenylamlne 
Benzolalpyrane 
alpha-Hexachlorocyclohexane 
Heptachlor 
N-Nltroso-dlpropyl«mlne 
Benzlaisnthracena 
Bla(2-ethylhexyUphthalate 
DDT 
ODE 
ODD 
Beryllium 
Cadmium 
Chrooitum VI 
Nicliel 
Methylene chloride 
Anthracene 
Fluoranthene 
Pyrene 
Chrysene 
Fluorene 
Benzo IqhDperylene 
Acenaphthene 

DEEP GROUND 
CT 

MAX 
3.£«E-02 2 

1.72E-04 5 

1.S9E-05 4. 

HATER 

AVE 
nE-02 

OlE-05 

98B-06 

INT/SHAL/RES CH 
CT 

MAX 
S.OlEtOO 
a.20E-02 
2.06E-02 
1.S2E-02 
2.3ie-03 
7.3SE-03 
1.69E-0J 
J.72E-03 

7.tOE-05 
1.92E-04 

4.ttE-04 
4.17E-05 
I.24E-04 

AVE 
2.30E-01 
4.19E-0J 
I.B4E-01 
1.66E-03 
2.35E-04 
2.I5E-04 
1.77E-04 
1.5eE-04 

3.96E-05 
• .UE-OS 

9.70E-0t 
S.44E-06 
4.73E-0e 

SURFACE SOIL 
CT 

MAX 
1.93E-02 

7.97E-07 

S.lSE-07 
i.95E-04 

t.tOE-OS 
7.i9E-05 
(.49E-07 
3.I3E-07 
S.SIE-06 
7.44E-07 

AVE 
2.25E-03 

2.t«E-0l 

S.45E-0I 
6.67E-05 

1.77E-05 
7.tSE-0e 
3.79E-0a 
l.l9E-0t 
3.ISE-07 
S.62E-0B 

• 

SUBSURFACE SOIL 
CT 

MAX 
9.20E-02 

*.21E-05 

4.4IE-07 
7.09E-0C 

l.SCE-OS 
l.eOE-04 

1.60E-06 

1.7SE-0S 
2.92E-05 
2.71E-07 
1.40E-05 
7.12E-07 

AVE 
2.37E-03 

1.47E-06 

7.9SE-09 
1.24E-07 

7.76E-07 
3.99E-0S 

•.13E-07 

5.04E-06 
1.16E-06 
4.43E-08 
5.35E-07 
3.64E-Ot 

IS VALUE 
MAX 

s.isE«oo : 
•.2aE-02 1 
2.07E-02 
3.t2E-02 1 
2.31E-03 i 
7.3«E-03 : 
1.69E-03 1 
3.73E-03 
7.5SE-04 1 
2.SOE-04 1 
1.94E-04 1 
4.B0E-05 
9.63E-0S 
4.98E-04 1 
6.43E-0S 1 
1.44E-04 ! 

AVE 
I.56E-01 
I.49E-03 
.85E-OJ 
.66E-03 
I.3SC-04 
M6E-04 
.77E-04 
.59E-04 
.07E-04 
I.96E-05 
I.25E-05 
.77E-0S 
.29E-05 
.09E-05 
.OiE-05 
l.«SE-0< 

I.46E-06 9.2(E-0a 

TENAT IVE 1 

MAX 
1 
2 
4 
3 
9 
5 
10 
6 
12 
17 
18 
22 
20 
IS 
21 
19 
23 
-
-
-
-
-
-
-
-
-
-
-

• 

RANK 
AVE 
1 
2 
3 
4 
5 
< 
7 
8 . 
9 
10 
11 
12 
13 
14 
IS 
16 
17 

-
-
-
-
-
-
-
-
-
-
-

' 
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WORKSHEET 4. 
SCORING FOR INDICATOR CHEMICAL SELECTION: 

CALCULATION OF CT AND IS VALUES FOR NONCARCINOGENIC EFFECTS. 

NAME OF SITE: Brldqaport, NJ 
DATE PREPARED: 1/21/89 

ANALYST: TAS 

Bi 

1 
..n 
•^ 

f 

CHEMICAL 
Arsenic 
Trichloroethene 
Zinc 
t rans-l,2-Olchloroethene 
Nickel 
Antimony 
Lead 
Silver and cmnpounds 
Copper 
Vinyl chloride 
Mercury, Inorganic 
1, 2-Dlchlorobenzene 
Chlorobenzene 
Benzene 
Phenol 
1,2,4-Trlchlorobensffine 
1,2-Dlchloroethane 
Butyl benzyl phthalate 
1,2-Dlchloropropan@ 
1,l-Dlchloroethon« 
Benzo(aIpyrone 
2,l-Dlchlorophenol 
Cadmium 
1,4-Dlchlorob%nzen@ 
1,3-DlchlorobenzGne 
Tetrachloroethene 
Dibutyl phthalate 
Ethylbenzene 
Toluene 
Pentachlorophenol 
Methylene chloride 
Diethyl phthalate 
Dioctyl phthalate 
l.l.l-Trlchlotoethana 
Cyanide 
Beryllium 
Chromium VI 
Thallium 
TrIchlorofflonofluoromathane 
Isophorone 
Nitrobenzene 
ArjMlt rophenol 
tcsinaphthene 
^hdosulfan 
58lonlu^f^ 

CO 

o 

1 DEEP GROUND WATER 

MAX 
1.62E-01 

1.82E-01 
1.06E-03 

9.62E-03 

2.8iE-02 

S.48E-03 

2.08E-04 

CT 
AVE 

9.60E-02 

2.96E-02 
2.09E-04 

2.(IE-OS 

t.OlE-02 

8.74E-0J 

2.93B-05 

INT/SHAL/RES GW 

MAX 
2.2lEî 0l 
S.04E«0Q 
7.JJE»00 
3.6&E»00 
«.e2E-01 
3.92E-02 
3.13E»00 
4.00E-01 
2.07E-01 
7.81E-01 
1.84E-02 
9.3SE-02 
S.S8E-02 
J.51E-02 
l.OOE-01 
3.3SE-02 
2.46E-03 
<1.25E-02 
fi.70E-03 
7.I32E-03 

S.7eE-03 

a.OSE-OS 
5.19E-04 
7.98E-0J 
l,l4E-03 
3.74E-03 
1.6IE-03 

9.20E-0S 
1.34E-0S 

CT 
AVE 

1.02E«Q0 
4.S1B-0I 
2.57E-01 
2.10E-0I 
1.35E-01 
1.08E-0I 
l.OlE-01 
1.04E-OI 
3.0BE-02 
3.40E-02 
9.17E-03 
<.02E-03 
4.37E-03 
3.57E-0J 
2.eiE-0} 
1.40E-03 
1.3SE-03 
1.2eE-0} 
1.24E-OI 
1.21E-03 

5.73E-0« 

3.0SE-Q4 
2.7IE-0fl 
2.34E-04 
2.07E-04 
l.OeE-04 
7.0aE-0S 

S.S7E-06 
1.87E-06 

SURFACE SOIL 

MAX 
a.S4e-02 

1.8SE-0) 
l.lIE-06 
6.71E-03 

l.t7E-02 

3.32E-03 

9.12E-04 

7.01E-O8 

2.lS7e-0S 

3.47E-03 

l.@SE-03 

7.52E-07 

4.D8E-07 
1.38E-07 

6.44E-10 

1.66E-07 

LT 

AVE 
9.99E-03 

1.9SE-04 
4.4BE-08 
l.ObE-03 

2.1SE-03 

3.47E-04 

7.59E-05 

1.99E-08 

5.29E-07 

3.S9E-04 

1.51E-04 

2.7OE-0fi 

i.5«E-08 
5.38E-09 

1.59E-10 

5.17E-0a 

SUBSURFACE SOIL 
CT 

MAX 
4.08E-01 
I.S3E-02 
7.04E-03 
2.6SE-0S 
3.34E-03 

3.74E-02 
9.00E-04 
1.41E-03 

5.72E-04 
J.7aE-04 
6.79E-0S 
8.07E-0S 
3.07E-0S 

1.74E-03 

9.31E-04 
l.@2E-0S 
e.09E-03 
2.S0E-0S 

6.&9E-08 
1.46E-04 
9.60E-0fi 
2.23E-06 
8.84E-0S 
1.43E-07 

1.04E-0fi 
l.S8E-0e 

AVE 
l.OiE-02 
4.1IE-04 
2.11E-04 
4.75E-07 
8.09E-04 

l.lSE-03 
S.06E-04 
1.90E-04 

9.92E-06 
«.39E-0S 
1.20E-07 
2.iaE-08 
2.fi2E-0e 

5.81E-05 

2.33E-04 
9.79E-07 
2.8«E-04 
4.SSE-07 

l.nE-07 
3.70E-06 
2.15E-07 
8.00E-0e 
e.96E-06 
2.76E-09 

6.S6E-08 
3.37E-10 

IS 
MAX 

2.28E401 
S.OeEtOO 
7.S2E*00 
3.6SEt00 
8.92E-01 
3.92E-02 
3.19Et00 

. 4.01E-01 
2.40E-01 
7.81E-01 
2.30E-02 
9.40E-02 
a.fi2E-02 
3.S1E-02 
l.OOE-01 
2.36E-02 
2.4SE-02 
4.43E-02 
8.70E-02 
7.42E-01 
4.40E-03 
S.®0E-03 
9.95E-03 
2.0BE-03 
S.19E-04 
7.99E-03 
1.29E-03 
3.75E-03 
1.82E-03 
8.a4E-0S 
9.21E-05 
1.34E-0S 
1.21E-04 
l.SBE-Oe 

VALUE 
AVE 

1.13E400 
4.52E-01 
2.87E-01 
2,10E-01 
1.37E-0I 
1.08E-01 
l.OBE-Ol 
l.OSE-01 
4.1SE-02 
3.40E-02 
1.80E-02 
C.02E-03 
4.37E-03 
3.57E-03 
3.S6E-03 
1.41E-03 
1.3SE-03 
1.39E-03 
1.24E-03 
1.21E-03 
S.22E-04 
3.79E-04 
4.38E-04 
3.0SE-04 
2.71E-04 
2.34E-04 
2.11E-04 
1.08E-04 
l.OOE-04 
e.96E-06 
6.S7E-06 
l.a7E-0« 
1.18E-07 
3.37E-10 

TENATIVE 
RANK 

MAX 
2 
4 
3 
S 

a 
16 
6 
9 
10 
7 
20 
12 
13 
17 
11 
19 
IS 
IS 
H 
23 
25 
24 
21 
27 
30 
22 
29 
2S 
28 
32 
31 
33 
34 
35 

-
-
-
-
-
-
-
-
-
-
-

AVE 
1 
2 
3 
4 
S 
6 
7 

e 
9 
10 
11 
12 
13 
14 
15 
16 
17 
10 
19 
20 
31 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

-
-
-
-
-
-
-
-
-
-
-



WORKSHEET 5. 
SCORING FOR INDICATOR CHEMICAL SELECTION: 

EVALUATION OF EXPOSURE FACTORS AND FINAL CHEMICAL SELECTION. 

NAME OP SITE: Bridgeport, NJ 
DATE PREPARED: 1/23/89 

ANALYST: TAS 

' 

n 
] 

.L 

CHEMICAL 

Antimony 
Arsenic 
Beryllium 
Cadmium 
Chromium VI 
Copper 
Lead 
Mercury, Inorganic 
Nickel 
Selenium 
Silver and c»aipounds 
Thallium 
Zinc 
Methylene chloride 
t rans-1,2-Olchloroethene 
Chloroform 
Trichloroethene 
Benzene 
Toluene 
Vinyl chloride 
I,2-Dlchloroethane 
Tetrachloroethene 
Chlorobenzene 
Ethylbenzene 
1, l-Dlchloroethene 
1,2-Dlchloropropane 
Trichloromonofluoromethane 
1,1,2-Trlchloroethane 
1,1,1-Trlchloroethane 
1,2-Dlchlorobenzone 
1,3-01chlorobenzene 
1,4-DlchIorobenzene 
Dibutyl phthalate 
Diethyl phthalate 
N-Nltroso-dlphenylamlne 
1,2,4-Trlchlorobenzene 
Hiityl benzyl phthalate 
<)S(2-ethvlhexvl) phthalate 

IS VALUE 
AVE AVE 
PC NC 

1.08E-01 
2.56E-01 1.13E«00 

-
4.36E-04 

-
4.1Se-02 
l.OBE-Ol 
l.BOE-02 
1.37E-01 

-
1.05E-01 

-
2.87E-01 
6.S7B-06 
2.10E-01 

1.77E-04 
1.85E-03 4.S2E-01 
2.35E-04 3.57E-03 

l.OOE-04 
1.66E-03 3.40E-02 
4.49E-03 1.35E-03 
2.16E-04 2.34E-04 

4.37E-03 
l.OaE-04 

4.00E-04 1.21E-03 
1.24E-03 

-
3.57E-05 

3.37E-10 
6.02E-03 
2.71E-04 
3.06E-04 
2.11E-04 
I.a7E-06 

1.59E-04 
1.41E-03 
i.34E-.03 

1.09E-05 

"pc" 

1 
-
-
-

-

-

7 
3 
5 

4 
2 
6 

17 

8 

14 

NC 

6 
1 
-
23 
-
9 
7 
11 
5 
-
a 
-
3 
31 
4 

2 
14 
29 
10 
17 
26 
13 
28 
20 
19 

-

34 
12 
25 
24 
27 
32 

16 
IB 

WATER 
SOLUBILITY 

(mq/L) 

2.00E404 
6.30E+03 
8.20E403 
I.10E*03 
1.75E*03 
5.35E402 
2.67E»03 
8.52E403 
1.50E«02 
4.66E402 
1.52E402 
2.25E403 
2.70E403 
1.10E403 
4.50E*03 
1.50E«03 
1.00E4 02 
1.23E402 
7.90E+01 
1.30E*01 
8.96E402 

3.00E«01 

VAPOR 
PRESSURE 
|im HG) 

1.00E400 
0.00E400 
0.OOE»0O 
0.00E400 
O.O0E»00 
0.00E400 
O.OOEtOO 

0.00E400 
0.00E400 
O.OOEtQO 
O.00E4OO 
O.OOEtOO 
3.62E402 
3.24E402 
1.51E*02 
5.79E40I 
9.52E*01 
2.B1E40I 
2.66E*03 
6.40E401 
l.78E«01 
I.I7E<01 
7.00^400 
6.00E402 
4.20E«O) 
6.67E*02 
3.00E*01 
1.23EI02 
l.OOEiOO 
2.28E*00 
1.18E«00 
I.OOE-05 
3.SOE-03 

2.90E-0I 

HENRY'S LAN 
CONSTANT 

atm-m3/inole; 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

HA 
NA 
HA 

NA 
. 2.03E-03 
6.56E-03 
2.87E-03 
9.10E-03 
S.59E-03 
6.37E-03 
8.19E-02 
9.7eE-04 
2.59E-02 
3.72E-03 
6.43E-03 
3.40E-02 
2.31E-03 

l.nE-03 
1.44E-02 
I.93E-03 
3.59E-03 
2.89E-03 
2.B2E-07 
1.14E-06 

2.31E-03 

Koc 

a.a 
59 
31 
126 
83 
300 
57 
14 
364 
330 
1100 
65 
51 
159 
56 
152 
1700 
1700 
1700 
170000 
142 

9200 

SOIL 

4.8 
S.O 

4.8 
4.8 

4.8 

4.8 
53.2 
2.1 
80.0 
3.7 
6.0 
1.3 
1.2 
36.0 
47.0 
3.5 
1.5 
2.0 
80.0 

24.0 
803.0 
26.0 

23.0 

HAUr-LIFE 
AIR 

„ 

-

-
-

-

20.0 
-
-
-
-
-
-
-

127.0 
-
-
-
-
-

-
1752.0 

-

-

•OATS) 
SH 

PERS 
PERS 

PERS 
3.00 

PERS 

PERS 
1.20 
1.00 
0.30 
1.00 
1.00 
0.17 
1.00 
0.17 
1.00 
0.30 
1.50 
1.00 
1.40 

1.90 
0.14 
1.50 

1.50 

1.20 

1 GW 

_ 

-

-
-

-

-
5.80 
6.00 
30.00 
90.00 
6.00 
-

5.00 
-

30.00 

-
7.50 
6.00 
7.70 

-
7.00 
8.50 

8.50 

-

IC 

YES 

YES 

YES 

YES 
YES 

YES 
YES 

YES 

o 
CD 
CI 
{p. Page 1 



WORKSHEET 5 continued. 

CHEMICAL 
Isophorone . 
Nitrobenzene 
Phenol 

2,4-Dlchlorophenol 

4-Nltrophenol 
Dioctyl phthalate 
Anthracene 
Fluoranthene 
Phenanthrene 
Pyrene 

Bern lalanthracene 
Chryaene 
Benzo(k)fluoranthene 
Benzo(b)fluoranthene 

Fluorene 
Benzo|a)pyrene 

Indenoi1,2,3-cd)pyrene 
Benzo ighl)perylene 
Acenaphthene 
Pentachlorophenol 

N-N11 roso-dIpropylamlne 
Heptachlor 
alpha-Hexachlorocyclohexane 
delta-HCCH 
DOT 
Endosulfan 
ODE 
ODD 
Cyanide 

IS VALUE 

AVE AVE 
PC NC 

-
-

2.8eE-03 
5.74E-04 

-
I.iaE-07 

-
-
-
-

1.29E-05 

-

-
1.07E-04 6.22E-04 

-
-

6.96E-06 
1.77E-05 
8.25E-05 

8.96E-05 

1.05E-05 

-
5.65E-06 
9.26E-08 

-

PC 

-
-
-
-
13 

-

-
9 

-
-

12 
11 
10 

15 

16 
17 

NC 
-
-
15 
22 

-
33 

21 

-
30 

-

-

WATER 
SOLUBILITY 

(mq/L) 

1.90E403 

9.30E»04 
4.60E«03 

4.50E-02 
2.06E-01 
1.00E»00 
1.32E-01 

5.70E-03 
l.BOE-03 
4.30E-01 
1.40E-02 
1.69E»00 
I.20E-03 
$.30E-04 
7.00E-04 
3.42E400 
1.40EtOI 

I.80E-0I 
1.63E400 
3-14E401 

5.OOE-03 

4.00E-02 
l-OOE-Ol 

VAPOR 

PRESSURE 
(inn HG) 

1.50E-01 
3.4IE-01 
5.90E-O2 

I.95E-04 
5.00E-06 
6.80E-04 
2.50E-06 
2.20E-OS 
6.30E-09 
5.10E-07 
5.00E-07 

7.I0E-04 
5.60E-09 
I.OOE-10 
1.03E-10 

1.S5E-03 
I.IOE-04 

3.00E-04 

2.50E-05 
1.70E-05 
5.50E-06 

6.50E-06 
I.89E-06 

HENRY'S LAW 

CONSTANT 
atm-mJ/mole 

4.54E-07 
2.75E-06 

1.02E-03 
6.46E-06 
1.59E-04 
5.04E-06 
1.16E-06 
1.05E-06 
3.94E-05 
1.19E-0S 
6.42E-05 
1.55E-06 
6.B6E-08 
5.34E-08 
9.20E-05 
2.7SE-06 

8.19E-04 
5-B7E-06 
2.07E-07 

5.I3E-04 

6.80E-05 
7.96E-06 

NA 

Koc 

36 
14.2 
380 

14000 
38000 
14000 
38000 
lEt06 
200000 

550000 
550000 
7300 
6E*06 
2E406 
2E406 
4600 
53000 

12000 
3800 
6600 

243000 

4E«06 
770000 

SOIL 

0.6 
2.3 

5.5 

0.1 
5.5 
5.5 

5.5 

420 480 1.0 
5.5 

21.0 

40.0 

1000 5500 

73000.0 

HALF-LIFE (DAYS| 
AIR SW 

12.50 

9.0 0.62 
6.00 

1.00 

0.38 
2.0 

1.00 
0.20 

1.00 

(.0 0.40 

0.0208 

5.00 

t 

0.96 

56.00 

0.33 

1 GW 

-
9.00 

-

2.00 
2.00 

5.00 

-

2.00 

-
2.08 

-

-

110.00 

0.80 
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APPENDIX C 

FATE AND TRANSPORT PROFILES 

FOR INDICATORS 

AT CLTL-BRIDGEPORT, NJ TERMINAL 

Arsenic 

Benzene 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

Lead 

trans-l,2-Dichloroethene 

Trichloroethene 

Vinyl Chloride 

Zinc 
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General: 

Arsenic is a rare but ubiquitous element in the earth's crust with 
an average abundance of 5 ppm. Being the third member of Group VB 

i of the periodic table, arsenic at times behaves much like phosphorus 
I and antimony. In the natural environment, arsenic has four oxida­

tion states of which the most common are +3 and +5. Because of the 
I multiple oxidation states and arsenic's tendency to form soluble 
I complexes, the geochemistry of arsenic is intricate and not well 

characterized, but the toxicology of many forms have been docu-
, mented. Arsenic is generally encountered in copper smelting plants 
I and is added to agricultural soils low in trace metals. 

Fate and Transport: 

I The major environmental fate processes of arsenic are sorption, 
bioaccumulation, and biodegradation/biotransformation. The cycling 

,- of arsenic through the environment is dominated by its adsorption 
i onto and desorption from soils and sediments. The half-life of 

arsenic in soils is given as persistent and is governed by the soil 
type, soil pH, phosphate levels, and levels of iron or aluminum. 

I Some arsenic compounds tend to bioaccumulate in lower levels of the 
1. food chain and, to a certain extent, in fish. Arsenic accumulates 

more readily in fat rather than muscle tissue of fish, with a half-
life for arsenic in the gut and liver of green sunfish reported to 
be seven days. Arsenic is readily biotransformed in aquatic 
environments to methylated forms. In these forms, arsenic becomes 
more mobile, enters the water, and subsequently, the food chain. 
This mobility could bring increasing concentrations of arsenic to 
the aquatic environment from contaminated sediments. Based upon the 
limited qualitative data available for arsenic, photolysis, 
oxidation, volatilization, and hydrolysis are considered to be 
environmentally insignificant fate processes. 

Summary: 

The environmental transport pathway for arsenic is adsorption onto 
soils, sediments, and/or suspended particles. 

Referenceg: 

Cal lahan , M.A., e t a l . 1979. Water-Rela ted Environmental Fa te of 
129 P r i o r i t y P o l l u t a n t s . US EPA, Washington, DC. Vol. I , EPA-
440/4-79-029a; Vol. I I , EPA 440/4-79-029b. 

Mabey, W.R., e t a l . 1982. Aquat ic Fa te Process Data for Organic 
P r i o r i t y P o l l u t a n t s . US EPA, Washington, DC. EPA 4 4 0 / 4 - 8 1 -
014. 

S i t t i g , M. 1981. Handbook of Toxic and Hazardous Chemicals. rNoyes ,:•. ." 
Pub l i ca t ions , Park Ridge, NJ. O i ; ^ J . ^ 4 i 
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Primary Drinking Water Regulations for Volatile Synthetic 
Organic Chemicals: Proposed Rulemaking. Fed. Reg. 4^: 24330-
24355. 

US EPA. 1985. U.S. Environmental Protection Agency. Office of 
Drinking Water. Health Advisories for 52 Chemicals which have 
been detected in Drinking Water. PB 86-118338. September 
1985. 
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general 
Benzene occurs n a t u r a l l y in the environment, but man-made 
inputs/releases have greatly increased i t s concentrations in various 
media. Predominantly used as a s t a r t i ng material in the synthesis 
of organic chemicals, benzene i s also used as a commercial solvent 
and as a ca r i e r for p e s t i c i d e s . A moderately v o l a t i l e organic 
chemical with a high water s o l u b i l i t y , benzene has a low chemical 
reac t iv i ty based upon the s t a b i l i t y of the aromatic r ing . From i t s 
density and water s o l u b i l i t y , any benzene in excess of i t s water 
solxibility would r i se to the top of a water column. 

Fate and Trangpgrt: 

The major environmental fate process is volatilization of benzene 
from both soil and water to the atmosphere. The volatilization 
half-life of benzene in water at 25°C has been calculated at 4.8 
hours. The overall half-life of benzene in water is estimated at 1-
6 days. Once volatilized, benzene is available for oxidation by 
hydroxyl radicals, yielding phenol and ozone. The atmospheric half-
life of benzene in rural and urban settings is calculated to be 458 
and 46 hours, respectively, with an overall atmospheric half-life 
greater than 1 day. Sorption onto soils, sediments, and suspended 
particles occurs on a limited basis; thus, sorption is a less 
important fate process. Benzene can be considered moderately mobile 
in soils. Studies show that microorganisms in soil and water are 
capable of degrading benzene. However, this process is slow com­
pared to the rate of volatilization. Benzene is resistant to 
hydrolysis and photolysis. Little is known about the bioaccumula­
tion of benzene, but based upon its octanol/water partition coeffi­
cient, it is anticipated to be very low. 

Summary: 

The major environmental transport processes for benzene is 
volatilization from soil and water to the atmosphere and leaching 
from contaminated soils to ground water. 

References: 

Callahan, M.A., et al. 1979. Water-Related Environmental Fate of 
129 Priority Pollutants. U.S. EPA, Washington, DC. Vol. I, 
EPA 440/4-79-029a; Vol. II, EPA 440/4-79-029b. 

Gilbert, D., et al. 1981 (revised January 1982). An Exposure and 
Risk Assessment for Benzene. U.S. EPA, Washington, DC. EPA 
440/4-85-015. 

Mabey, W.R., et al. 1982. Aquatic Fate Process Data for Organic 
Priority Pollutants. U.S. EPA, Washington, DC. EPA 440/4-81-
014. 
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I 004b. 

Prasad, S .S . , e t a l . 1985. P a r t i t i o n i n g Analysis of Chemical Sub­
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1.2-DICHLOROBENZENE 

General 

1,2-Dichlorobenzene (1,2-DCB) is a colorless liquid with a pleasant 
odor. It is used as a starting material in the manufacture of other 
organic chemicals, herbicides, and dyes; as a solvent; and as a de-
greaser. It reacts violently with aluminum. 1,2-DCB has a 
moderate-to-low water soliability, and is miscible with other organic 
solvents. Based upon its density, if its water solubility is 
exceeded, 1,2-DCB will sink to the bottom of a water coliimn. 

Fate and Transport: 

Volatilization, sorption, and bioaccumulation are competing fate 
processes in the environment for 1,2-dichlorobenzene. The major 
fate process depends upon the type of aquatic and soil environments 
present at a site. The laboratory volatilization half-life from 
surface water is 0.5-9 days while the overall atmospheric and sur­
face water half-lives are 26 days and 1.5-8.5 days, respectively. 
Based upon its KQC and KQW values and limited studies, 1,2-DCB does 
sorb to soil, but is moderately mobile in soils. 1,2-DCB is a 
lipophilic compound which bioaccumulates in animal and human tissue 
from air, water, and food. Limited information exists concerning 
the importance of hydrolysis, photolysis, and biodegradation as fate 
processes for 1,2-DCB. 

Summary: 

Volat i l izat ion, sorption, and bioaccumulation compete as environmen-
! t a l t r a n s p o r t processes of 1,2-DCB. Any one of these th ree 

processes could dominate depending upon the environmental 
condi t ions . 1,2-Dichlorobenzene can be leached from contaminated 

{ so i l s by in f i l t r a t ion water and transported to ground water. 
I 

References: 
I 
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129 Priority Pollutants. U.S. EPA, Washington, DC. Vol. I, 
EPA 440/4-79-029a; Vol. II, EPA 440/4-79-029b. 

f . Clement Associates, Inc. 1985. U.S. Environmental Protection 
Agency. Chemical, Physical, and Biological Properties of 

I Compounds Present at Hazardous Waste Sites, Final. Clement 
I Associates, Inc. September 1985. 

Mabey, W.R., et al. 1982. Aquatic Fate Process Data for Organic 
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Procedure for Toxic and Conventional Pollutants. U.S. EPA, 
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IrZ-PICHLORQETHAWE 

1 General: 
! 

1,2-Dichloroethane (EDO is a highly volatile saturated aliphatic 
hydrocarbon with a sweet, chloroform-like odor. It is used in the 
manufacture of vinyl chloride, in paints and varnish removers, in 
cosmetics, and food additives through the extraction of spices. EDC 

. has a relatively high water solubility and a density greater than 
I water, thus excess EDC would sink in water. 

Fate and Transport: 

Volatilization of EDC in the environmental is the most important 
fate processes. EDC has a laboratory half-life of 2 9 minutes. In 

; the troposphere, EDC reacts rapidly with hydroxyl radicals to allow 
I little intact EDC to reach the stratosphere. The initial photodis-
^ sociation product is probably cloroacetyl chloride. The overall 

half-life of EDC in the atmosphere is 36-127 days. Hydrolysis is 
'; not considered an environmentally significant fate process due to 
i EDO's resistance to hydrolysis (ti/2 = 6 months to 50,000 years). 

Limited information suggests that selected fish and oysters may 
; biodegrade EDC, but not enough data exists to determine the environ-
: mental significance of biodegradation. Oxidation, sorption, and 

bioaccumulation are not considered significant fate processes for 
EDC in the environment based upon available information. 

Summary: 

The major environmental transport process for EDC is through 
volatilization from soils and water to the atmosphere. EDC is rede-
posited in the hydrosphere through precipitation, dry transfer, and 
dry fallout of particles' from adsorbed EDC. This compound may also 
be transported from contaminated soils to ground water via leaching 
(or infiltration), 
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LEAD 

General: 

Lead, a relatively rare metal which occurs in the earth's crust 
at an average concentration of 15 ppm, is ubiquitous in the 
environment and occurs at low levels in most ground and surface 
waters. In the natural environment, lead has three oxidation 
states: 0, +2, and +4. Lead is a major constituent of more 
than 200 identified minerals which include galena (PbS), 
angelesite (PbS04), and cerrusite (PbCOs). Some industrially 
produced lead compounds are readily soluble in water; however, 
metallic lead and the common lead minerals are insoluble in 
water. 

Fate and Transport: 

The major environmental fate processes of lead are adsorption, 
bioaccumulation, and biodegradation/biotransformation. The 
movement of lead through the environment is dominated by 
adsorption onto and desorption from soils and sediments. The 
transport of lead in the aquatic environment is influenced by 
the speciation of the ion. Although lead exists mainly as the 
divalent cation in most pristine waters and becomes adsorbed 
onto particulate phases, organic material in contaminated 
waters will have a great effect on the chemical form in which 
lead will be present. The half-life of lead in soils is given 
as persistent and is governed by different sorption mechanisms 
such as geological setting, pH, Eh, availability of ligands, 
and dissolved particulate iron concentration. The available 
information indicates that fish bioaccumulate very little lead 
in edible tissues; however, oysters and mussels are capable of 
accumulating lead at high levels. The principle form of lead 
accumulated by aquatic animals is divalent lead, which 
increases in availability as pH decreases. Lead can be 
methylated by microorganisms present in lake sediments. Based 
upon the limited quantitative data available for lead, photol­
ysis, oxidation, volatilization, and hydrolysis are considered 
to be environmentally insignificant fate processes. 

Summary: 

The environmental transport pathway for lead is adsorption onto 
soils, sediments, and/or suspended particles. The transport of 
lead through the aquatic environment is greater when lead is 
methylated to tetramethyl lead. 
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trans-l.2-DICHLQROETHENE 

General: 

trans-l,2-Dichloroethene is a colorless liquid with an ether-like 
odor. It has many uses as a solvent, in rubber manufacturing, as a 
refrigerant, and as an additive to dye and lacquer solutions. It is 
also used as a constituent of perfumes and thermoplastics, trans-
1,2-Dichloroethene is only slightly soluble in water. When its 
water solubility is exceeded, this chemical will sink in a column of 
water. 

Fate and Transport; 

' Volatilization appears to be the major transport process for trans-
, 1,2-dichloroethene in surface water and soils. The volatilization 
I half-life in surface water is reported to be 22 minutes. Once in 
I the troposphere, the chemical is attacked at the double bond by 

hydroxyl radicals to yield formic acid, hydrochloric acid, and 
I carbon monoxide. The tropospheric half-life of trans-l,2-
l dichloroethene, based on its rate of reaction with hydroxyl 

radicals, is probably less than one day. Based on its oxidation 
, rate in the troposphere, little or no trans-l,2-dichloroethene would 
? be expected to migrate into the stratosphere; thus, photolysis is 
'• probably a minor fate process in the atmosphere. Photolysis of 

•
trans-l,2-dichloroethene also does not appear to be an important 

, fate process in the terrestrial or aquatic environments. Oxidation 
I and hydrolysis in the aquatic environmental do not appear to be 

significant. Based on its KQC/ trans-l,2-dichloroethene probably 
I does not adsorb to soils and sediments to any extent. Based on its 
• octanol/water partition coefficient (KQW) / this compound probably 

does not bioaccumulate. trans-l,2-Dichloroethene does biodegrade in 
the environment, especially under anaerobic conditions, but the 
degradation rates are probably slow. Therefore, biodegradation is 

' probably not an important fate process, 

I Summary: 

The major environmental fate and transport process for trans-l,2-
,- dichloroethene is volatilization from surface water and soils to the 
j troposphere, with subsequent attack by hydroxyl radicals. Leaching 

of trans-l,2-dichloroethene from contaminated soils to ground water 
is another transport process. 

Callahan, M.A., et al. 1979. Water-Related Environmental Fate of 
129 Priority Pollutants. U.S. EPA, Washington, DC. Vol. I, 
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Vogel, T,M., et al. 1987. "Transformation of halogenated aliphatic 
compounds." Environ. Sci, and Technol, 21:722-736. Th« 
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TRICHLOROETHENE 

General 

Trichloroethene (TCE) is lobiquitous in the environment, although it 
is not naturally occurring. Still widely used as a solvent in 
industrial degreasing of metals, TCE had minor uses in fumigant 
mixtures, inhalation anesthesia, and decaffeination of coffee, but 
most of these applications have been discontinued. TCE is a highly 
volatile, unsaturated, aliphatic hydrocarbon with a relatively high 
water solubility. From its density, any TCE in excess of its water 
solubility would sink to the bottom of a water column. 

Fate and Transport: 

Volatilization of TCE in the environment is its most important fate 
process. Its laboratory half-life is reported to be 21 minutes. 
Once the compound enters the troposphere, high temperatures and UV 
radiation promote rapid degradation (ti/2 = 4 days) to hydrochloric 
acid (HCl), dichloroacetyl chloride, phosgene, carbon monoxide, and 
hexachlorobutadiene. The overall half-life of TCE in surface water 
and air is 1-90 days and 4 days, respectively. Limited laboratory 
studies on the adsorption of TCE onto soils and sediments indicate 
that TCE does not adsorb onto pure clays to a great extent (<5 
percent sorption), Thus, adsorption will not be considered as a 
major fate process. TCE does not significantly bioaccumulate in 
the environment as seen by bioconcentration factors of 10"^^ for 
bluegills, with a half-life in tissue of less than 1 day. Higher 
mammals, including man, can degrade TCE to chlorinated acetic 
acids. Under anaerobic conditions, TCE can degrade to carbon 
dioxide in subsurface environments. However, 
biodegradation/biotransformation is considered of minor 
significance as an environmental fate process. 

Summary: 

The major environmental transport process for TCE is volatilization 
from water ancf soils to the atmosphere and leaching from soils to 
ground water. 
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VINYL CHLORIDE 

General 

^ Vinyl chloride (chloroethene) is a starting material in the manufac­
ture of PVC and other copolymers. It is moderately water soluble 
and is an extremely volatile unsaturated aliphatic hydrocarbon. 
Based upon its density, vinyl chloride would float if its water sol­
ubility were exceeded. 

f 
j Fate and Transport: 

Volatilization is the predominant fate process for vinyl chloride in 
1 the environment. The laboratory volatilization half-life of vinyl 
i chloride from water is 26 minutes, while the overall half-lives in 

air and surface water are 1 day and 1-5 days, respectively. Once in 
I the troposphere, vinyl chloride reacts rapidly (ti/2 = few hours) to 
I form hydrogen chloride (HCl) and formyl chloride (HCOCl) and, subse­

quently, carbon monoxide and hydrogen chloride (ti/2 = 20 minutes). 
5 Studies indicate that volatilization proceeds so rapidly that the 
I slower fate processes (photolysis, hydrolysis, and bioaccumulation) 
' cannot occur. Sorption and biodegradation studies show minimal evi­

dence that these processes occur for vinyl chloride. 
I 

I SuCTtary: 

The predominant transport process for vinyl chloride from soils and 
water is volatilization to the atmosphere followed by oxidation in 
the troposphere. An additional transport process is the leaching of 
vinyl chloride from soils to ground water. 
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1 ZINC 
i 

I Zinc, a naturally occurring element found in the earth's crust, is associated 
1 with the minerals sphalerite (ZnS), smythsonite (ZnC03), willemite (Zn2Si0A), 

and zincite (ZnO). In aqueous solutions, zinc always has a valence of +2 and 
f exhibits amphoteric properties such as dissolving in acids to form hydrated zinc 
I (II) cations and in strong base to zincate anions. Zinc forms complexes with 

a variety of organic and inorganic ligands which are sufficiently soluble in 
? water. Adsorption by clay minerals, hydrous oxides, and organic matter is a more 
j proK<3b]e limiting mechanism. 

Fate anri Transi-»ort: 
\ 
\ The predominant environmental fate processes for zinc include sorption to soils, 

spdimpnts and/or suspended particles, and metal oxides, clays, and organic 
f m.itter, with adsorption increasing with pH. Bioaccumulation of zinc occurs in 
\ all organisms even in the absence of abnormal ly high zinc concentrations, because 

it is an essential nutrient. Bioconcentration factors ranging from 10' to 10' 
have been reported for zinc. No evidence of biodegradation of zinc in the 

f en\iTonment is noted in the literature. Minor environmental significance is 
I plarod upon the role of volatilization, biodegradation, hydrolysis, photolysis 

and ovidation of ?inr. 

Smrurrvry: 

;• The major environmental transport processes for zinc are sorption onto soils. 
I sediments .ind/or suspended particles and bioaccumulation in organisms. 

Rffprenres: 
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APPENDIX D 

FUGITIVE DUST SCREENING 

(Modification of ERM 1988 Work) 
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I APPENDIX D 
'• FUGITIVE DUST SCREENING 

Wind Erosion Emissions 

At present, the full extent of surface soils contamination is not 

known. This fugitive dust health screening is based on the 

preliminary surface soil sampling presented in the Remedial 

i Investigation. 

The wind erosion emissions from exposed soil areas can be estimated 

from methods presented by Cowherd et al. (U.S. EPA 1985) . The mass 

fraction of the indicator substances found in the soil can be used 

to derive the emission rate of those components by a simple ratio 

of the total fugitive dust emissions. This common assumption is 

considered adequate for screening proposed. The method proposed 

by Cowherd is involved and will be only briefly described here. 

The reference should be consulted for further details. 

The equation applying to soils with limited wind erosion potential 

was used for this site. The basic equation for estimating the 

total respirable particulate (10 micron aerodynamic diameter and 

below) emissions for surfaces with a limited erosion potential is 

as follows: 

f (Pu*) fl-V^ 
(PE/50)^ 

E,Q = 0 .83 E q u a t i o n 1 

D-1 
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where : 

^10 = r e s p i r a b l e p a r t i c u l a t e e m i s s i o n r a t e p e r u n i t a r e a 

of s u r f a c e ( rag) /{m2-hr) 

f = f r e q u e n c y of d i s t u r b a n c e p e r month 

u+ = o b s e r v e d o r p r o b a b l e f a s t e s t m i l e of wind be tween 

d i s t u r b a n c e (m/s ) 

P(u'*")= e r o s i o n p o t e n t i a l , i . e . , q u a n t i t y of e r o d i b l e 

p a r t i c l e s p r e s e n t on t h e s u r f a c e p r i o r t o t h e 

o n s e t of wind e r o s i o n (g/m^) 

V = f r a c t i o n o f c o n t a m i n a t e d s u r f a c e c o v e r e d by 

c o n t i n u o u s v e g e t a t i v e c o v e r 

PE = T h o r n t h w a i t e s ' P r e c i p i t a t i o n E v a p o r a t i o n I n d e x 

used a s an i n d i c a t i o n of s o i l m o i s t u r e c o n t e n t 

S e v e r a l a s s u m p t i o n s w e r e made i n o r d e r t o d e t e r m i n e s u b c h r o n i c 

and c h r o n i c e x p o s u r e f o r f u g i t i v e d u s t . The f r e q u e n c y o f 

d i s t u r b a n c e p e r month ( f ) was a s s u m e d t o be o n c e p e r month on 

a v e r a g e . T h i s i s a c o n s i d e r e d t o be a c o n s e r v a t i v e e s t i m a t e (US 

EPA 1 9 8 5 ) . T h e f a s t e s t m i l e of wind s p e e d ( u * ) r e p o r t e d a t 

P h i l a d e l p h i a I n t e r n a t i o n a l A i r p o r t was 2 2 , 1 m e t e r s p e r s e c o n d 

( m / s ) . T h i s v a l u e f o r t h e f a s t e s t m i l e was e x t r a c t e d from T a b l e 

4 -1 of t h e EPA Manual (US EPA 1 9 8 5 ) . P h i l a d e l p h i a i s t h e c l o s e s t 

r e p r e s e n t a t i v e m e t e o r o l o g i c a l s t a t i o n t o t h e B r i d g e p o r t f a c i l i t y . 

Fo r t h i s e x p o s u r e s c e n a r i o , t h e a s s u m p t i o n w a s made t h a t no 

v e g e t a t i v e c o v e r a g e w o u l d e x i s t ( i . e . , V=0) . The T h o r n t h w a i t e s ' 
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I. 
Precipitation Evaporation Index (PE) for the site was determined 

to be approximately 120. 

The variable P(u'*') is computed according to the following 

relationship: 

P(u'*') = 6.7 (u"*" - ut)/ if u"*" is greater than or equal to u^ 

P(u'*") = 0, if u"*" is less than Ut 

The value of u^ is based on the friction velocity (u*), which is 

a reference velocity defined by the square root of the Reynolds 

stress divided by the density of air. The friction velocity is 

dependent on the size distribution of the erodible particles and 

can be derived indirectly by determining the mode of the particle 

size distribution. Because a soil analysis of particle size 

distribution was not conducted at the site, a low value of 50 

centimeters per second for u* was assumed. The friction velocity 

in conjunction with an assumed roughness height of 8 centimeters, 

a height corresponding to low obstructions, was used to derive u^ 

by the following formula (US EPA 1985): 

Ut = 2.5u* (ln(z/zo) 

'̂  
where: 

Ut = threshold value of wind speed at 7 meters (m/s) 

u* » friction velocity (cm/s) 

2 = 700 cm, assumed height above surface 

0218654 D-3 fil^'^v^OS 
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2Q = roughness height 

This formula results in a value of 5.6 m/s for ut^ if u* = 50 

cm/s and zg = 8 cm. Since u"*" is greater than utr the value of 

P(u+) is 110.55 g/m2. 

The basic wind erosion equation (equation 1) can be solved for 

this site as follows: 

Eio = 0.83(1) (110.55) (1-0) = 15.92 mg/(m2-hr) 
(120/50)2 

Multiplying by the site area (12,100 m^) and converting to grams 

per second yield an average site total inhalable particulate 

emission rate of 0.054 g/s. This emission rate is appropriate 

for assessing the chronic health risk. 

The subchronic health risk should be assessed on the basis of a 

worst case short-term emission factor which can be derived by 

assuming that the soil is disturbed immediately prior to the 

fastest mile wind speed event. This is accomplished by setting 

f = 30 in Equation 1 (US EPA 1985). Performing this calculation 

results in a maximum short term inhalable particulate emission 

rate 1.61 g/s. 

The subchronic and chronic values are input to an air dispersion 

screening model to determine the impact at the nearest residence. 

The nearest resident is approximately 91 meters (300 feet) from 

the edge of the source. 

0218654 D-4 
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I Modeling Resu l t s 
i 

US EPA's I n d u s t r i a l Source Complex D i s p e r s i o n Model (ISC) was 
u s e d t o p e r f o r m t h e s c r e e n i n g s t u d y (US EPA 1 9 8 7 ) . The 
s h o r t - t e r r a v e r s i o n of ISC was e x e c u t e d w i t h a r a n g e of 
m e t e o r o l o g i c a l c o n d i t i o n s c o n s i s t i n g of 49 wind s p e e d and 
s t a b i l i t y c o m b i n a t i o n s . For sc reen ing pu rposes , t hese hours are 
c o n s i d e r e d a d e q u a t e t o encompass t h e normal r a n g e of p o s s i b l e 
m e t e o r o l o g i c a l c o n d i t i o n s . F u r t h e r m o r e , t h e m e t e o r o l o g i c a l 
c o n d i t i o n s were i d e n t i c a l w i t h t h o s e i n c o r p o r a t e d in US EPA's 
P o i n t Plume (PTPLU) s c r e e n i n g model (US EPA 1 9 8 6 c ) . PTPLU and 
the urban ve r s ion of t h i s s c r e e n i n g m o d e l . P o i n t C i t y (PTCITY), 
a c c e p t on ly t r a d i t i o n a l s t ack type s o u r c e s . ISC accep t s volume, 
po in t and a rea sources and h a s t h e a b i l i t y t o e v a l u a t e b u i l d i n g 
downwash. S i n c e wind e r o s i o n from an a rea i s be s t modeled as an 
area s o u r c e , ISC was s e l e c t e d . Fur thermore , use of t h e ISC model 
in t h i s manner i s c o n s i s t e n t with US EPA modeling gu idance . 

The model was e x e c u t e d in t h e r u r a l mode and f l a t t e r r a i n was 
assumed. The s i t e was modeled as an a r ea s o u r c e wi th d i m e n s i o n s 
of a p p r o x i m a t e l y 110 m e t e r s by 110 m e t e r s . The h e i g h t of t h e 
s o u r c e was assumed t o be z e r o , s i n c e t h e s o u r c e i s a t g r o u n d 
l e v e l . The c h r o n i c and s u b c h r o n i c e m i s s i o n r a t e s of t o t a l 
i nha l ab l e p a r t i c u l a t e s were i n p u t t o t h e m o d e l . The p r e d i c t e d 
c o n c e n t r a t i o n s were t h e n p ropor t ioned by a mass f r a c t i o n of each 
chemical of concern detennined from the s o i l a n a l y s i s . 

Subchronic Exposure Scenar io 

The wind e r o s i o n emission r a t e of i n h a l a b l e p a r t i c u l a t e s from the 
s i t e f o r t h e s u b c h r o n i c e x p o s u r e s c e n a r i o was 1 .61 g r a m s p e r 
second ( g / s ) . This r e s u l t e d in a p r e d i c t e d maximum hour ly ground 
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l e v e l c o n c e n t r a t i o n of 2840 ug/m^ a t 90 meters from the sou rce , 
which i s the po in t of the n e a r e s t r e s i d e n c e . The m e t e o r o l o g i c a l 
c o n d i t i o n s a s s o c i a t e d w i th the maximum c o n c e n t r a t i o n were a wind 
speed of 0.5 meters per second and n e u t r a l a tmospher ic s t a b i l i t y . 
The maximum one hour c o n c e n t r a t i o n can be converted to a maximum 
24-hour c o n c e n t r a t i o n by m u l t i p l y i n g by 0 . 4 . Th i s assumes t h e 
c o n d i t i o n s p r o d u c i n g t h i s c o n c e n t r a t i o n would p e r s i s t f o r 40 
percen t of the day. This i s g e n e r a l l y accepted as a c o n s e r v a t i v e 
method of c o n v e r t i n g a s h o r t - t e r m h o u r l y c o n c e n t r a t i o n t o a 
24-hour average as recommended by US EPA guidance (US EPA 1 9 8 8 a ) . 
The r e s u l t i n g w o r s t c a s e maximum 24-hour c o n c e n t r a t i o n would be 
1136 mg/m3. 

Chronic Exposure Scenar io 

The wind e r o s i o n emission r a t e of i n h a l a b l e p a r t i c u l a t e s from the 
s i t e f o r the c h r o n i c e x p o s u r e s c e n a r i o was 0 . 0 5 4 g / s . T h i s 
yielded* a maximum hour ly ground l e v e l c o n c e n t r a t i o n of 95.9 ug/m^ 
a t t h e n e a r e s t r e s i d e n c e . T h i s o c c u r r e d 90 m e t e r s from t h e 
s o u r c e wi th a wind speed of 0 .5 m/s and n e u t r a l s t a b i l i t y . The 
maximum h o u r l y c o n c e n t r a t i o n can be c o n v e r t e d t o an a n n u a l 
ave rage by m u l t i p l y i n g by 0 . 1 . T h i s f a c t o r i s der ived by using 
the 0.4 f a c t o r d i s c u s s e d above t o c o n v e r t t o a 24-hour a v e r a g e 
and t h e n a s s u m i n g a 30 p e r c e n t wind p e r s i s t e n c e in any one 
d i r e c t i o n o v e r t h e c o u r s e of a y e a r . T h i s would r e s u l t in an 
annual average of 9.6 ug/m^. 

Ca lcu l a t i on of Concen t ra t ions a t R e s i d e n t i a l Area 

The t o t a l subchronic c o n c e n t r a t i o n a t the r e s i d e n t i a l area was 
calculated using: 

C0[iS06 
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Ctot = MCgl X MF 

where: 

Ctot ~ total concentration at the receptor, (mg/m^); 

MCgl = maximum hourly ground level concentration, 

(mg/m^); and 

MF = mass fraction of inorganic constituent in surface 

soil. 

Table D-1 presents the results of these calculations at the 

residential area. 

The mass fraction of arsenic and lead were determined by summing 

the surficial soil concentrations and dividing the compound 

specific concentration by the total concentration. For example, 

the maximum concentration of arsenic is 94.9 gm/kg, the total 

maximum concentration of arsenic and lead is 468.9 mg/kg, and the 

mass fraction of arsenic is thus 94.9/468.9, or 20%. 

The subchronic and chronic concentrations at the residential area 

were then multiplied by the mass fraction of arsenic and lead to 

determine the specific levels of these compounds. The total 

subchronic concentration is 1.136 mg/râ  and the mass fraction of 

arsenic is 20. Therefore, the dust concentration of arsenic at 

the residential area is 1.136 (0.2) or 0.227 mg/m^. 

The compound specific dust concentrations are provided on Table 

D-1 and are used in Table D-2 to determine the subchronic and 

chronic intakes. The subchronic and chronic intakes for arsenic 

were calculated, for adults, using the following equations and 

the standard values from Table D-5: 
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T a b l * D - 1 

CALCULATXON Or POTENTIAL SUBCHRONIC AND CHRONIC CONCBNTRATIOM 
o r ARSENIC AND LEAD AT THB RESIDENTIAL AREA 

COMPOUND 

SOBCBttOHXC 

Arsenic 

Lead 

CBRONIC 

A r s e n i c 

Lead 

MASS FRACTION 
SURFACE SOILS 

20 

80 

20 

80 

IN 
MAXIMUM HOURLY GROUND 

LEVEL CONCENTRATION 
MCql (mq/m3) 

1,136 

1,136 

0.0096 

0.0096 

C t o t a l 
CONCENTRATION 

(inq/m3) 

0 ,227 

0 ,909 

0 .002 

0 ,008 

C o n c e n t r a t i o n •• (MCgl / 1 0 0 0 ] ^ c o n v e r s i o n * Mass F r a c t i o n 
where 
MCgl •• maximum hourly ground level concentration (̂ g/ cubic meter) 
Conversion •• 24 hour for subchronic and annual for chronic exposures 



Expoaur* Point 
TABLE D-2 
ConoantratIons and Xntakaa 

EXPOSURE MEDIA 
ROUTE OF 
EXPOSURE 

EXPOSED 
POPULATION INDICATOR 

SHORT TERM 
CONCENTRATION 

(PPM) 

SUBCHRONIC 
INTAKE 

(mq/kq/day) 

LONG TERM 
CONCENTRATION 

(PPM) 

CHRONIC 
INTAKE • 
(wq/kq/day) 

SURFACE SOILS Inhalation Adulta Trichloroethena Not adsorbad 
(1] ' trana-l,2-Dichloroathan« Not adsorbed 

Vinyl chloride Not adsorbed 
Benzene Not adsorbed 

1,2-Dlchlorobenzene Not adsorbed 
Arsenic 2.27E-01 
Lead 9,09E-01 

1,2-Dichloroethane Mot adsorbed 
Child 6-12 Trichloroethene Not adsorbed 

m trana-l,2-Dichloroethene Not adsorbed 
Vinyl chloride Not adsorbed 

Benzene Not adsorbed 
1,2-Dichlorobenzene Not adsorbed 

Araenic 2.27E-01 
Lead 9,09E-01 

1,2-Dichloroethane Not adsorbed 
Child 2-6 Trichloroethene Not adsorbed 

(11 trana-l,2-Dichloroethene Not adsorbed 
Vinyl chloride Not adsorbed 

Benzene Not adsorbed 
1,2-Dichlorobenzene Not adsorbed 

Arsenic 2.27E-01 
Lead 9.09E-01 

• 1,2-Dichloroethana Not adsorbed 

COOE^^OO 
0,00E4̂ 00 
0,OOE400 
0.00E400 
O.OOE+00 
2.70E-03 
l,08E-02 
COOE^OO 
0.00E400 
0.00E>00 
O.OOE400 
O.OOE+00 
O.OOEl̂ OO 
.61E-03 
.45E-02 
.00E400 
.O0E4O0 
.OOE^OO 
,00E+00 

O.OOE+OO 
O.OOE+OO 
3.54E-03 
1.42E-02 
O.OOE^OO 

3. 
1, 
0. 
0. 
0. 
0, 

Not 
Not 

adsorbed 
adsorbed 

Not adsorbed 
Not adsorbed 
Not adsorbed 
1.92E-03 
7.67E-03 

Not adsorbed 
adsorbed 
adsorbed 

Not adsorbed 
Not adsorbed 

adsorbed 
92E-03 

7.67E-03 
Not adsorbed 
Mot adsorbed 
Not adsorbed 
Not adsorbed 

adsorbed 
adsorbed 
92E-03 

7.67E-03 
Not adsorbed 

Not 
Not 

Not 
1 

Not 
Not 
1 

0,00E+00 
O.OOEî OO 
0.00E400 
O.OOÊ ÔO 
O.OOE^OO 
6.39E-07 
2.55E-06 
O.OOE^OO 
O.OOÊ ÔO 
O.DOE^OO 
0.00E400 
0.00E400 
0.00E4̂ 00 
S.8IE-0e 
3.53E-07 
0.00E4̂ 00 
.00E4̂ 00 
.GOÊ ÔO 
.00E4̂ 00 
.OOÊ ÔO 
.00E4̂ 00 
.81E-0B 

2.32E-07 
0.00E4̂ 00 

0. 
0. 
0. 
0. 
0. 
5. 

§ Chronic intakes « (Xyears/68 years) -Lifetime weighted intakea for adulta X«58; child 6-12, X-6; child 2-6, X-4. 
(1] Concentrations in mg/cubic meter are from wind erosion screening detailed in thla Appendix. 



ROUTE OF 
EXPOSURE 
INHALATION 

EXPOSURE 
MEDIA 

SURFACE SOILS 
(dust emlaalons 
from gravel lot) 

EXPOSED 
POPULATION 

Adult 

Child 6-12 

Child 2-6 

TABLK D-3 
Monoarolnoqanlo Haia 

SI 
CHEMICAL (mq/kq/day) 

trans-l, 2-Dlchloroethene Not adsorbed 
1,2-Dlchlorobenzene Not adsorbed 

Lead l.OeE-02 
trans-l,2-Dlchloroethene Not adsorbed 

1,2-Dlchlorobenzene Not adsorbed 
Lead 1.45E-02 

trana-l,2-Dlchloroethene Not adsorbed 
1,2-Dichlorobenzene Not adsorbed 

Lead 1.42E-02 

rd Index 
AIS 

(mq/kq/day) 
2.00E-01 
4.00E-01 

2.00E-01 
4.00E-01 

2.00E-01 
4.00E-01 

Subchronic 
Hazard 
O.OOEtOO 
O.OOE400 

O.OOEfOO 
0.00E400 

O.OOE^^OO 
O.OOE+00 

CI 
(mq/kq/day) 
Not adsorbed 
Not adsorbed 
2.55E-06 

Not adsorbed 
Not adsorbed 
3.53E-07 

Not adsorbed 
Not adsorbed 

2.32E-07 

RfD 
(mq/kq/day) 
2.00E-02 
4.00E-02 

2.00E-02 
4.00E-O2 

2.00E-02 
4.00E-02 

Lifetime 
Chronic Hazard 

O.OOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 

O.OOB+00 
O.OOB+00 

LiriTZMI-NIICBTBD CHRONIC HAIARD: 
LIAD: 7.291-03 

IHE AOCEPIABIE UTTAKE SUBCHRONIC (AIS) AND REFERENCE DC6E (RfD) FOR LEAD HAVE 
BEEN WTIHERAWN BY EPA'S REFERENCE DOSE WDRK-GRDUP FOR REOONSIDERATICN. IHIS DOES 
NOT IMPIX AN ABSENCE OF HEAIIH RISK RELATED TO lEAD EXPOSURE UNDER THIS SCENARIO. 
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SI = [max, mg/m'^] X AAR x EXPR X %AA x 1/BW 

= 0 .227 mg/m' x 0 .83 mV^r x I h r / d a y x 1 x 1/70 kg 

= 0 .0027 jng/]cg/day 

CI = [ a v e , mg/m'] x AAR x EXPR x %AA x 1/BW x (X y r s / 6 8 y r s ) 

= 0 .00192 mg/m' x 0 .83 ra^/m x ( I h r / d x 12 d a y s / 3 6 5 days ) 
X 1 X 1/70 }cg X (58 y r s / 6 8 y r s ) 

= 6 .39 X 10"^ 

The hazard index and cancer risk calculations were performed 

according to the methods outlined in the Superfund Public Health 

Evaluation Manual (USEPA, 1986b). EPA's reference dose work group 

has withdrawn the RfD for lead for reconsideration, thus the hazard 

index could not be detennined for this scenario. The lifetime-

weighted carcinogenic risk posed by arsenic-contaminated dust 

particles at the residential area was shown on table D-4 to be 4 

X 10"̂ . This risk level was determined using the preliminary 

surface soil contamination levels reported in the Remedial 

Investigation. The health risks related to contaminated surface 

soils at the CLTL site will be re-evaluated when additional surface 

soil sampling is completed. 
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ROUTE OF 
EXPOSURE 
INHALATION 

Calculation 

EXPOSURE 
MEDIA 

SURFACE SOILS 
(dust emissions 
from gravel lot) 

of Lifetima-

EXPOSED 
POPULATION 

Adult 

Child 6-12 

Child 2-6 

Table D-4 
-weighted Risk rrom Potential 

CHEMICAL 
Trichloroethene 
Vinyl chloride 

Benzene 
Arsenic 

1,2-Dichloroethane 
Trichloroethene 
Vinyl chloride 

Benzene 
Arsenic 

1,2-Dichloroethane 
Trichloroethene 
Vinyl chloride 

Benzene 
Arsenic 

1,2-Dichloroethane 

CI 
(mq/kq/dav) 
Not adsorbed 
Not adsorbed 
Not adsorbed 
6.39E-07 

Not adsorbed 
Not adsorbed 
Not adsorbed 
Not adsorbed 
8.84E-08 

Not adsorbed 
Not adsorbed 
Not adsorbed 
Not adsorbed 
5.81E-08 

Not adsorbed 

Carcinogens 
CARCINOGENIC 
POTENCY FACTOR 
1/ (mq/kq/dav) 

1.30E-02 
2.95E-01 
2.90E-02 
5.00E+01 
9.10E-02 
1.30E-02 
2.95E-01 
2.90E-02 
5,00E+01 
9.10E-02 
1.30E-02 
2.95E-01 
2.90E-02 
5.00E+01 
9.10E-02 

LIFETIME-
WEIGHTED 
RISK 
0 
0 
0 
3 
0 
0 
0 
0 
4 
0 
0 
0 
0 
3 
0 

E+00 
E+00 
E+00 
E-05 
E+00 
E+00 
E+00 
E+00 
E-06 
E+00 
E+00 
E+00 
E+00 
E-06 
E+00 

o 
o 
CI 
CI 

LXFETXME-WBIGHTSD RISK: 4 B - 0 5 
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T a b l a D-5 

STANDARD PARAMETERS D8ED rOR CALCOLATZOH Or INTAKES 
Fug i t i ve Duat Exposure 

PARAMETER 

Phyaioal Cbaraotaclatloa 
Average Body Height (leg) 

AotiTlty Charaotariatioa 
Aveolar Air Rates - Resident (cubic meters/hr) 
Absorption in Aveolar Spaces (%) 
Exposure Duration - Residents 

SYMBOL 

BW 

AAR 
%AA 
EXPR 

a 
a 
c 

Standard Value 1 
Adult 

70 (a) 

0.83 
100 

1 hr/day 
12 days/yr 

Child age 6-12 

29 (b) 

0.46 
100 

1 hr/day 
12 days/yr 

Child age 2-6 

16 (b) 

0.25 
100 

1 hr/day 
12 days/yr 

a) Superfund Ebcposure Assessment Manual 
b) Anderson, e t a l . , 1985 
c) ERM S ta f f P r o f e s s i o n a l Judgment 

(US EPA, 1988) 
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APPENDIX E 

AIR DISPERSION SCREENING MODEL: 

Methodology and R e s u l t s 

R e l e a s e s t o A i r 

EPA ' s I n d u s t r i a l S o u r c e Complex ( I S C ) Model was used t o p e r f o r m 

t h e s c r e e n i n g s t u d y (US EPA 1 9 8 7 ) . The s h o r t - t e r m v e r s i o n of ISC 

was e x e c u t e d w i t h a r a n g e of m e t e o r o l o g i c a l c o n d i t i o n s c o n s i s t i n g 

of 49 wind s p e e d s and a t m o s p h e r i c s t a b i l i t y c o m b i n a t i o n s . Fo r 

s c r e e n i n g p u r p o s e s , t h e s e 49 h o u r s a r e c o n s i d e r e d a d e q u a t e t o 

encompass t h e normal r a n g e of p o s s i b l e m e t e o r o l o g i c a l c o n d i t i o n s . 

F u r t h e r m o r e , t h e m e t e o r o l o g i c a l c o n d i t i o n s w e r e i d e n t i c a l w i t h 

t h o s e i n c o r ' p o r a t e d i n US EPA ' s P o i n t P lume (PTPLU) s c r e e n i n g 

m o d e l (US EPA 1 9 8 6 c ) . PTPLU a n d t h e u r b a n v e r s i o n of t h i s 

s c r e e n i n g m o d e l , P o i n t C i t y ( P T C I T Y ) , a c c e p t o n l y t r a d i t i o n a l 

s t a c k t y p e s o u r c e s . ISC a c c e p t s v o l u m e , p o i n t and a r e a s o u r c e s 

and h a s t h e a b i l i t y t o e v a l u a t e b u i l d i n g d o w n w a s h . S i n c e t h e 

a b i l i t y t o m o d e l v o l u m e s o u r c e s was r e q u i r e d , ISC was s e l e c t e d 

f o r t h i s s t u d y . U s e of t h e ISC m o d e l i n t h i s m a n n e r i s 

c o n s i s t e n t w i t h US EPA m o d e l i n g g u i d a n c e . 

1 T h e r e w e r e two a r e a s e x p e c t e d t o p r o d u c e t o x i c e m i s s i o n s a t t h e 

B r i d g e p o r t f a c i l i t y . The two a r e a s were t h e CLTL P r o d u c t i o n W e l l 

I and t h e t r a i l e r r i n s i n g b a y s . Both a r e a s were modeled as volume 

s o u r c e s . In t h e ISC m o d e l , t h e e f f e c t of a s t r u c t u r e o r b u i l d i n g 

I on t h e i n i t i a l d i s p e r s i o n of p o l l u t a n t s i s a c c o u n t e d f o r by use 
I 

of v o l u m e s o u r c e . I t i s r ecommended t h a t v e n t s a n d m u l t i p l e 
r e l e a s e p o i n t s on o r n e a r a s t r u c t u r e be m o d e l e d a s a vo lume 

1 0218655 E-1 ^ • ^ • - 1 / 
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s o u r c e (US EPA 1 9 8 7 ) . In a d d i t i o n , the f a c i l i t y was modeled in 

the r u r a l mode and f l a t t e r r a i n was assumed. 

The model was e x e c u t e d wi th a normalized 1 gram per second (g / s ) 
e m i s s i o n r a t e . S i n c e s e v e r a l s u b s t a n c e s were i n v o l v e d , t h i s 
p e r m i t t e d t h e p r e d i c t e d c o n c e n t r a t i o n of the chemicals of concern 
t o be d i r e c t l y c a l c u l a t e d by s i m p l y m u l t i p l y i n g by t h e 
a p p r o p r i a t e emission f a c t o r . ERM obta ined the dimensions for the 
s t r u c t u r e s from Chemical Leaman. The b u i l d i n g d i m e n s i o n s were 
used t o c a l c u l a t e t h e i n i t i a l d i s p e r s i o n of the p o l l u t a n t s . I t 
was a s sumed t h a t 90% of t h e t o t a l v o l a t i l e e m i s s i o n s w e r e 
a s s o c i a t e d w i th t h e t r a i l e r r i n s i n g a r e a . The remaining 10% of 
the v o l a t i l e emiss ions were assumed t o be e m i t t e d from t h e CLTL 
Product ion Wel l . 

Emission Rate C a l c u l a t i o n s 

The e m i s s i o n r a t e s of t h e i n d i c a t o r s from ground w a t e r in t h e 
' p r o d u c t i o n w e l l were c a l c u l a t e d u s i n g t h e f o l l o w i n g e q u a t i o n 
. (US EPA 1988) : 

Ei = [(Di X Cgw X A) / [d2 + (2Dt ) ]0 .5 ] x 0 , 
i 

where: 

Ei » emission r a t e of component i , (mg/sec ) ; 
I Di » d i f fu s ion c o e f f i c i e n t of component i in a i r , 

( cm^/sec ) ; 
I Cgw » concentration of component i in ground water from 

1 production well, (mg/L); 

A = area of the room, (cm^); 
I 
I d » depth to dry zone taken as zero since liquid 

sample, (cm); 

0218654 E-2 J ^ . 
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t « time of sampling event » 1, (sec); and 

0 « quantity of water used (L). 

Two additional equations were required to estimate D^ in CM^/sec. 

The first equation is: 

Di » D (Pa^/3) Hil, 

where: 

Di • = phase transfer coefficient, (cm^/sec) 

D » diffusion coefficient of component i in air, 

(cm^/sec); 

Pa = atmospheric porosity; and 

Hi = Henry's Law Constant (dimensionless) 

The second equation converts H in atm-m^/mol to a dimensionless 

form as follows: 

Hi = Hi/(RT), 

where: 

Hi = Henry 's Law Constant for component i , 
(atm-m^/mol); 

R « gas c o n s t a n t - 8.2 x 10"5 atm-m^/mol °K; and 
T » abso lu t e t empera tu re , ( °K) . 

The v a l u e s used in t h e c a l c u l a t i o n of Ei for the i n d i c a t o r s for 
the pump room and t r a i l e r bay a r e a a r e p r e s e n t e d in T a b l e s E-1 
a n d E - 2 , r e s p e c t i v e l y . F o r t h e pump r o o m , Cv̂  i s t h e 
c o n c e n t r a t i o n of each compound d e t e c t e d i n ground w a t e r from t h e 
p r o d u c t i o n w e l l ( T a b l e 4 -4) t i m e s 10%, which i s t h e f r a c t i o n 
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End. • a ion Rat* 
Puwp Room -

Tabla K-1 
Caloulationa for Indiaatora 
10 % of VOCa volatlliaad 

Indicator 
Araenic 
Lead 
1.2-Dlchloroethana 
Trichloroathene 
trana-l,2-Dlchloroethene 
Benzene 
Vinyl chlorida 
1.2-Dlchlorobanzene 

Hi 
atm-cub m/mol 

O.OOE+00 
O.OOE+00 
9.14E-04 
9.10E-03 
6.56E-03 
5.59E-03 
8.19E-02 
1.93E-03 

R 
atm-cub m/mol *K 

8.20E-05 
8.20E-05 
8.20E-05 
8.20E-05 
8.20E-05 
8.20E-05 
8.20E-05 
8.20E-05 

T 
•K 

2.98E+02 
2.9eE+02 
2.98E+02 
2.98E+02 
2.98E+02 
2.98E+02 
2.98E+02 
2.98E+02 

Hi' 

O.OOE+00 
O.OOE+00 
3.74E-02 
3.72E-01 
2.68E-01 
2.29E-01 
3.35E+00 
7.90E-02 

Di 
sq cm/sec 
O.OOE+00 
O.OOE+00 
9.64E-02 
8.61E-02 
8.39E-02 
9.23E-02 
1.14E-01 
7.63E-02 

Pa 

l.OOE+00 
l.OOE+00 
l.OOE+OO 
l.OOE+00 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

D 
sq cm/sec 
O.OOE+OO 
O.OOE+00 
3,61E-03 
3.20E-02 
2.25E-02 
2.11E-02 
3.81E-01 
6.02E-03 

Indicator 
Arsenic 
Lead 
1,2-Dlchloroethana 
Trichloroethene 
trans-l,2-0ichloroethen« 
Benzene 
Vinyl chloride 
1,2-Dlchlorobenzene 

A 
sq cm 

5.57E+05 
5.57E+05 
5.57E+05 
5.57E+05 
5.57E+05 
5.57E+05 
5.57E+05 
5.57E+05 

d 
cm 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 

t 
sec 

l.OOE+OO 
l.OOE+OO 
l.OOE+00 
l.OOE+00 
l.OOE+00 
l.OOE+00 
l.OOE+OO 
l.OOE+OO 

Cw 
mq/L 

O.OOE+OO 
O.OOE+00 
3.00E-03 
1.90E-01 
2.90E-01 
4.00E-03 
2.00E-03 
O.OOE+OO 

0 
Liters 
S.68E+04 
5.6eE+04 
5.68E+04 
5.68E+04 
5.6BE+04 
5.68E+04 
5.6eE+04 
5.68E+04 

CI 
mq/sec 
O.OOE+OO 
O.OOE+OO 
l,25E-03 
2.36E-01 
3.02E-01 
4.03E-03 
8.57E-03 
O.OOE+OO 

Ei -[D X Cgw X A) /t(d X 
where 

d) +(2 X D X t)J''0.5 X Q 

Ei - Effllaslon rate of component 1 (mg/sec), 
Di - Diffusion coefficient of component i in air (sq cm/aec), 
Cgw •• Concentration (10%) of component i in production well - average and maximum (mg/L), 
A - Area of the truck rinsing bay (20ft x 30ft) (sq cm), 
d •• Depth to dry zone taken as zero since liquid sample (cm), | 
t •• Time of sampling event (sec), and 
Q - Quantity of water used (L). 

where 
D- Di X (Pa"4/3) x Hi* 

and 
Hi' - Hi / (RxT) 



Table K-2 
Balaalon Rate Caloulationa for tndioatore 

Trailer Rinsing Bays - ASSOMING REMAINING 90% VOLATILIZED 

Indicator 
Arsenic 
Lead 
1,2-Dichloroethan* 
Trichloroethene 
trans-l,2-Dlchloroethene 
Benzene 
Vinyl chloride 
1,2-Dlchlorobentene 

HI 
atm-cub m/mol 

O.OOE+09, 
O.OOE+OO 
9.14E-04 
9.10E-03 
6.56E-03 
5.59E-03 
8.19E-02 
1.93E-03 

R 
atm-cub m/mol * 

8.20E-05 
8.20E-05 
8.20E-05 
8.20E-05 
8.20E-05 
8.20E-05 
8.20E-05 
8.20E-05 

T 
K 'K 

2.98E+02 
2.9eE+02 
2.98E+02 
2.98E+02 
2.98E+02 
2.98E+02 
2.98E+02 
2.98E+02 

Hi-

O.OOE+OO 
O.OOE+OO 
3.74E-02 
3.72E-01 
2.68E-01 
2.29E-01 
3,35E+00 
7.90E-02 

Dl 
sq cm/sec 
O.OOE+OO 
O.OOE+OO 
9.64E-02 
8.61E-02 
8.39E-02 
9.23E-02 
1.14E-01 
7.63E-02 

Pa 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 

D 
sq cm/sec 
O.OOE+OO 
O.OOE+OO 
3.61E-03 
3.20E-02 
2.25E-02 
2.11E-02 
3.81E-01 
6.02E-03 

Indicator 
Arsenic 
Lead 
1,2-Dlchloroethan* 
Trichloroethene 
trans-l,2-Dichloro«then* 
Benzene 
Vinyl chloride 
1.2-Dichlorobenzene 

A 
aq cm 

2.6aE+06 
2.68E+06 
2.68E+06 
2.68E+0« 
2.68E+06 
2.68E+06 
2.68E+06 
2.68E+06 

d 
cm 

O.OOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 

t 
sec 

l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+OO 
l.OOE+00 
l.OOE+00 
l.OOE+OO 

Cw 
mq/L 

O.OOE+OO 
O.OOE+00 
2.70E-02 
1.71E+00 
2.61E+00 
3.60E-02 
l.eOE-02 

_ O.OOE+OO 

Q 
Liters 

S.68E:+04 

5.6eE+04 
5.€eE+04 
S.68E+04 
5.6BE+04 
5.68E+04 
5.68E+04 
S.68E+04 

El 
mq/aec 
O.OOE+OO 
O.OOE+OO 
5.41E-02 
1.02E+01 
J.31E+01 
1.75E-01 
3.71E-01 
O.OOE+OO 

O El -(D X Cgw X A] /l(d x d) + (2 x D x t)p0.5 x Q 
CD where 
f̂ "̂  Ei •• Emission rat* of component 1 (mg/aec), 1 
Q*' Dl • Diffusion coefficient of component 1 In air (sq cm/sec), ' 
l̂-â  Cgw •• Concentration (90%) of component 1 in production well - averag* and maximum (mg/L), 
^ 0 A - Area of the truck rinsing bay (60ftx48ft) (aq cm), 

d • Depth to dry zone taken as zero since liquid aampl* (cm), 
t •• Time of sampling event (sec), and 
Q - Quantity of water used (L). 

where 
D- Di x (PB-4/3) X Hi' 

and 
Hi* " Hi / (RxT) 



r 

assumed v o l a t i l i z e d in t h i s area . The concentrat ions used in the 
t r a i l e r r insing bays represents 90% of the c o n c e n t r a t i o n d e t e c t e d 
in the ground water. 

The f o l l o w i n g a s s u m p t i o n s were used in t he c a l c u l a t i o n of 
emission ra tes from the ground waters 

the temperature a t the s i t e was 78°F; 

= atmospheric pressure was 1? 

area of the pump room was 20 ft x 30 f t or 5.57 x 10^ cm^; 

- time to co l lec t a water sample was 1 second; 

a v e r a g e c o n c e n t r a t i o n in t h e pump room was 10% of the 
concentration in the production well ground water; 

ave rage c o n c e n t r a t i o n of the t r a i l e r bays was 90% of the 
concentration in the production well ground water; 

15 ,000 g a l l o n s of water are used per day in the t r a i l e r 
r insing operat ion. 

The emission r a t e s for the pump room and t r a i l e r r insing bays are 
presented in Tables E-1 and E=2, r e s p e c t i v e l y o These emiss ion 
r a t e s were used to p ropor t ion the concentrat ions modeled in t h i s 
appendix. 

0218654 E-4 
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P r o d u c t i o n Well 

T h e p r o d u c t i o n w e l l w a s m o d e l e d a s a v o l u m e s o u r c e . T h e 

f d i m e n s i o n s of t h e b u i l d i n g h o u s i n g t h e w e l l a r e 20 f e e t by 30 

' f e e t w i t h a c e n t e r roo f h e i g h t of 24 f e e t . The r e l e a s e h e i g h t of 

' t h e s o u r c e was assumed t o be e q u a l t o 3 . 6 5 m e t e r s o r h a l f of t h e 

I b u i l d i n g h e i g h t ( 7 . 3 m e t e r s ) . The p r o j e c t e d w i d t h of t h e 

b u i l d i n g , w h i c h i s u s e d t o d e t e r m i n e t h e i n i t i a l h o r i z o n t a l 

d i s p e r s i o n c o e f f i c i e n t , was 1 0 . 6 m e t e r s (35 f e e t ) . The i n i t i a l 

h o r i z o n t a l and v e r t i c a l d i s p e r s i o n c o e f f i c i e n t s w e r e c a l c u l a t e d 

j t o be 2 i 5 and 3 . 4 m e t e r s , r e s p e c t i v e l y , The a b o v e p a r a m e t e r s 

w e r e u s e d t o d e f i n e t h e v o l u m e s o u r c e i n t h e a i r d i s p e r s i o n 

I s c r e e n i n g mode l . 

The p r e d i c t e d maximum h o u r l y g r o u n d l e v e l c o n c e n t r a t i o n f o r 

e m i s s i o n s f rom t h e p r o d u c t i o n w e l l was p r e d i c t e d t o b e 8 , 3 2 0 

m i c r o g r a m s p e r c u b i c m e t e r (ug/m^) a t 90 m e t e r s from t h e s o u r c e , 

which i s t h e d i s t a n c e t o t h e n e a r e s t r e s i d e n c e . T h i s was b a s e d 

on a 1.0 g / s e m i s s i o n r a t e . The m e t e o r o l o g i c a l c o n d i t i o n s which 

p roduced t h i s c o n c e n t r a t i o n w e r e a wind s p e e d of 0 . 5 m e t e r s p e r 

s e c o n d ( m / s ) and n e u t r a l a t m o s p h e r i c s t a b i l i t y . T h i s v a l u e was 

t h e n m u l t i p l i e d by t h e e m i s s i o n r a t e of e a c h c h e m i c a l of c o n c e r n 

i n o r d e r t o d e r i v e t h e p r e d i c t e d maximum h o u r l y g r o u n d l e v e l 

c o n c e n t r a t i o n s . The r e s u l t s a r e shown i n T a b l e E - 3 . 

The T r a i l e r R i n s i n g Bays 

O p e r a t i o n s i n t h e t r a i l e r r i n s i n g b a y s were modeled a s a s i n g l e 

s o u r c e . The d i m e n s i o n s of t h e bays were 60 f e e t ( 1 8 . 3 m e t e r s ) by 

48 f e e t ( 1 4 . 6 m e t e r s ) w i t h a c e n t e r roof h e i g h t of 24 f e e t ( 7 . 3 

m ) . The s o u r c e r e l e a s e h e i g h t was a s s u m e d t o be h a l f o f t h e 

b u i l d i n g h e i g h t . The p r o j e c t e d w i d t h of t h e b u i l d i n g , which i s 

u s e d t o d e t e r m i n e t h e h o r i z o n t a l d i s p e r s i o n c o e f f i c i e n t , w a s 
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CD 

Table B-3 

Results Of Air Dispersion Screening Modeling for the Pump Rooa 

Chemical 

Arsenic 
Lead 
1,2-Dichlorethane 
Trichloroethene 
trans-l,2-Dichloroethene 
Benzene 
Vinyl Chloride 
1,2 -Dichlorobenzene i 

10% Vol 
Ei 
(mq/s) 

O.OOE+OO 
O.OOE+OO 
1.25E-03 
2.36E-01 
3.02E-01 
4.03E-03 
8.57E-03 
O.OOE+OO 

Hourly 
Cone. 
(uq/m3) 

O.OOE+OO 
O.OOE+OO 
1.04E-05 
1.96E-03 
2.51E-03 
3.35E-05 
7.13E-05 
O.OOE+OO 



23.14 meters (76 f e e t ) . The i n i t i a l dispers ion coef f ic ien ts were 
calculated based on the above dimensions. The i n i t i a l h o r i z o n t a l 
and v e r t i c a l d i s p e r s i o n c o e f f i c i e n t s were ca l cu l a t ed to be 5.4 
and 3.4 meters, r e s p e c t i v e l y . These paramete rs along with the 
r e l e a s e he igh t and emiss ion r a t e were used to define the volume 
source. 

The maximum hourly ground level concentrat ion for emissions from 
? the t r a i l e r r insing bay area was predicted to be 6,500 micrograms 

per cubic meter (ug/m^) a t 90 meters from the source , which is 
{ the neares t , l o c a t i o n to a r e s i d e n c e . This c o n c e n t r a t i o n was 

based on a 1.0 g / s emission r a t e . The meteorological condit ions 
I producing t h i s concentration were a wind speed of 0.5 meters per 
i second (m/s) and n e u t r a l a tmospher ic s t a b i l i t y . This value was 
J mult ipl ied by the emission r a t e for each chemical of concern in 
j o r d e r t o d e r i v e t h e p r e d i c t e d maximum h o u r l y ground l e v e l 

( ^ concentrat ions. These r e s u l t s are shown in Table E-4. 
I 

Exposure Point Concentrations at Resident ial Areas 

The a v e r a g e c o n c e n t r a t i o n in t h e pump room and the average 
c o n c e n t r a t i o n in the t r a i l e r bays was summed to determine the 

c h r o n i c e x p o s u r e p o i n t c o n c e n t r a t i o n . 

I These summed values were entered as exposure point concentrat ions 
I 

in Table 4-8 and the resultant subchronic and chronic intakes 

I were calculated. 
I 

1 

! • 

, 0218654 E-6 
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Table B-4 

Results Of Air Dispersion Screening Modeling Of The Trailer Rinsing Bays 

Chemical 

Arsenic 
Lead 
1,2-Dichloroethane 
Trichloroethane 
trans-l,2-Dichloroethene 
Benzene 
Vinyl Chloride 
1,2 -Dichlorobenzene 

90% Vol 
Ei 
(mq/s) 

O.OOE+OO 
O.OOE+00 
5.41E-02 
1.02E+01 
1.31E+01 
1.75E-01 
3.71E-01 
O.OOE+OO 

Hourly 
Cone. 
(uq/m3) 

O.OOE+OO 
O.OOE+OO 
3.52E-04 
6.63E-02 
8.52E-02 
1.14E-03 
2.41E-03 
O.OOE+OO 

CD 
O 



Exposure Point Concentrations for Workers 

The exposure point concentrations for the workers in the trailer 

rinsing operation at the active terminal are determined using a 

box model. The methods for predicting concentrations directly 

over an area source are neither well developed nor well tested. 

However, Schlesinger, et al. has suggested a modified box model 

that appears to perform adequately. The equation for calculating 

the concentration is described below: 

Ci ? Qi/HWu 

where: 

Ci = average concentration from component i within the 

box (grams per cubic meter), 

Oi = emission rate of component i from the source 

(grams per second), 

H * downwind height in the box (meters), 

W = width of the box (meters), and 

u = average wind speed through the box (meters 

per second). 

The source r e l e a s e h e i g h t was assumed to be half of the building 
height , or 3.65 meters while the projected width of the bu i ld ing 
was 23.14 meters . The average wind speed through the box was 0,5 
m e t e r s / s e c o n d , a t n e u t r a l s t a b i l i t y . T h e s e v a l u e s were 
determined in the t r a i l e r bay subsection of t h i s appendix. 

The e x p o s u r e p o i n t c o n c e n t r a t i o n s , which r e s u l t from the box 
model, are given on Table E-5 and used in Table 4-8 to determine 
subchronic and chronic intakes to workers. 

0218655 E-7 ĥ. ^ ^ 
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TABLB B-5 
COMCKMTRATXOM XNHALKD BY MORKKRS IM TRAILER RINSINO BAYS 

RESULTS or THE BOX MODEL 

Indicator 
[Arsenic 
Lead 
1,2-Dichloroethane 
Trichloroethene 
trans-l,2-Dichloroethene 
Benzene 
Vinyl chloride 
ll,2-Dichlorobenzene 

Ei 
mq/ sec 
O.OOE+OO 
O.OOE+OO 
2.70E-02 
1.71E+00 
2.61E+00 
3.60E-02 
i:80E-02 
O.OOE+OO 

H 
meter 

3.65E+00 
3.6SE+00 
3.65E+00 
3.65E+00 
3.65E+00 
3.65E+00 
3.65E+00 
3.65E+00 

W 
meter 

2.31E+01 
2.31E+01 
2.31E+01 
2.31E+01 
2.31E+01 
2.31E+01 
2.31E+01 
2.31E+01 

»A 
meter/sec 
5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 
5.00E-01 

Ci 
mq/cublc m 
O.OOE+00 
O.OOE+OO 
6.39E-04 
4.05E-02 
6.18E-02 
a.52E-04 
4.26E-04 
O.OOE+OO 

CD 

ci - El /(H*M*H) 
where 
H - source release height from air dispersion modelling, (meter) 
H » projected building width, (meter) 
^ - wind speed at neutral stability, (meter/second) 
Ei > Emission rate of a compound from water into air, (mg/sec) 

Ci values are entered into Table 4-8 to determine intalces. i 

rT% 
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SAMPLE CALCULATIONS FOR INTAKES 

Th« 

Oroup 



Table F-1 

EXAMPLE CALCULATIONS FOR EXPOSURE OF 
ADULTS (RESIDENTS) TO TRICHLOROETHENE 

(concentrations are from Table 4-8, 
shallow/intermediate ground water subzones and 

parameters are given in Table F-3) 

LWCI — l i f e t i m e veigbted chronic i n t a k e 
SI » siihcbronic i n t a k e (not weighted) 

L i fe t ime-weigh t ing f o r a d u l t s = 58 y r s / 6 8 y r s 
Li fe t ime-weight ing fo r ch i ld ren 6-12 = 6 y r s / 6 8 y r s 
Li fe t ime-weight ing fo r ch i ld ren 2-6 = 4 y r s / 6 8 y r s 

I n h a l a t i o n 

1 . Exposure t o c o n t a m i n a n t s i n ground w a t e r w h i l e b a t h i n g 

= [AVE mg/L] [((VW x AAR x B x %AA)/(2 x VS)) + ((AAR x EXB x 
VW X %AA)/VB)] X 1/BW 

I ^ = [ 0 .430 mg/L] [ ( (200L x 0 .83 m^/hr x 0 .33 h r x 1 ) / 
I (2 x 3 m3)) + ( ( 0 . 8 3 m^/hr x 0 .17 h r x 200L x D / I O m )̂ ] 

X 1/70 kg X 58 y r s 
I 68 y r s 
; = 0 . 0 6 2 7 mg/Jcg/day 

1 Si 
^ = same as chronic intake except short-term or maximum 

concentration used 

I = 0.821 mg/kg/day 

I 
I 2. Inhalation of vapors from t r a i l e r r insing operation 

LWCI 
I = [mg/m3] x AAR x EXPR x %AA x 1/BW 

= 0.000106 mg/m3 x 0 .83 m^/hr x (24 h r / d x 112_d) x 1 x 
365 d 

1 1/70 kg X 58 y r 
68 y r 

0.0000219 m g / ) c g / d a y 

e05G23 Th« 
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Tab le F-1 c o n t i n u e d 

Esjcmal - b a t h i n g 
L1L£LI 
= [AVE mg/L] x 1 T. x SA x %SA x MF x 1/BW x B 

10^ mg 

= 0.43 mg/L x 1 L x 18150 cm^ x 1 x 0.5 mg/cm2/hr x 
10^ mg 

1 x 0.33 hr x ^^ yr 
70 kg 68 yr 

= 0.0000157 mg/kg/day 

SJ. 
= Scime as LWCI except maximum concentration 

= 4.8 mg/L x 1 L x 18150 cm^ x 0.5 mg/cm^ x 1 hr 
10^ mg 

X _1 .. X 0.33 hr 
70 kg 

= 0.000205 mg/kg/day 

Ingeatjgn 
LWCI 
= [AVE mg/L] x W x 1/BW x %ING x %WU 

= 0.43 mg/L x 2L x 1 x 1 x 0.75 x SB yr 
70 kg 68 yr 

= 0.00785 mg/kg/day 

SJL 
= 4.8 mg/L x 2L x 1/70 kg x 0.75 x 1 
= 0.103 mg/kg/day 

For children 6-12 and children 2-6, make appropriate 
changes in standard values to determine the subchronic and 
chronic intakes. 

Tht 
1 / 
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Tabl® F-2 

EXAMPLE CALCULATIONS FOR WORKERS 
f FROM EXPOSURE TO TRICHLOROETHENE 
I 

(concentrations are from Table 4-8, 
I shallow/intermediate ground water subzones and 
I parameters are given in Table F-3) 

i 

Inhalation Q £ rjnse Wat̂ iX 

L H U 
[mg/m3] x AAW x EXPW x %AA x 1/BW 

(for concentrations sae Appendix E) 

i •= 0.0405 mg/m3 x 2.8 m-/hr x (8 hr/d x 250 d̂  x 1 x 1/70 kg 
365 d 

I X 58 ygs 
; 68 yrs 

0.0756 m g / k g / d a y 

Per roa l c o n t a c t with rin- water 

LWCI 
= [AVE mg/L] x I_L x (SA x %SAW) x MF x 1/BW x EXPW 

10^ mg 

1.90 mg/L x 1 L x (18150 cm2 x 0.2) x 0.5 mg/cm2 hr 
10^ mg 

X 1/70 kg X (8 hr/d x 250 d) x 58 yr 
365 d 68 yr 

0.000231 m g / k g / d a y 

Th« 

3^3'̂ 3 l ^ U ^ ^ 
Croup 



Tabl* r-3 

SZAMDASO 7ARANSTZRS OSED FOR CALCOIJITIOM 07 ZITTAESS 

PARAMETER 

Pbyaioal Cbaraotarlatloa 

Average Body Height (kg) 

Surface Area Available for Dermal Exposure 
<sq. cm.) 

XotlTlty Charaotarlatiea 
Amount of Hater Ingested Daily (Liters) 
Percentage of Surface Area Immersed 

Hhila Bathing (%) 
Length of Exposure Hhile Bathing (minutes) 

Length of Additional Exposure After 
Bathing (minutes) 

Volume of Showerstall (cubic meters) 
Volume of Bathroom (cubic meters) 
Volume of Hater Used Hhile Showering (liters) 
Hater use 
Bathing Frequency 
Aveolar Air Rates - Resident (cubic . eters/hr) 
Absorption in Aveolar Spaces (%) 

Aveolar Air Rates - Horlcer (cubic mcuers/hr) 
Exposure Duration - HorJcer 

Exposure Duration - Residents 

Percentage Surface Area Exposed - Kcr.kers (%) 
Absorption via ingestion (%) 

Matarlal Charaatariatlss 

Mass Flux Rate (water-based) (mg/sq c-./hr) 

SYMBOL 

BH 

SA 

H 

%SA 

B 
EXB 

VS 
VB 
VW 
%HU 
BF 
AAR 
%AA 

AAH 
EXPW 

EXPR 

%SAW 

%ING 

VF 

a 

a 
a 

c 
c 

c 
c 
c 

a 
a 
a 

a 
a 
d 

d 

a 

Standard Value | 

Adult 

70 (a) 

18150 

2 
100 

20 
10 

3 
10 
200 
75 

1/day 
0.83 
100 

2.8 
8 hrs/day 

250 days/yr 
24 hrs/day 

312 days/yr 
20 
100 

0.5 

Child aae 6-12 

29 (b) 

10470 

2 
100 

20 
10 

3 
10 
200 

75 
1/day 
0.46 
100 

NA 
NA 

24 hrs/day 

312 days/yr 
NA 
100 

0.5 

Child aoe 2-S 

16 (b) 

6980 

1 
100 

20 
10 

3 
10 

200 
75 

1/day 
0.25 
100 

NA 
NA 

24 hrs/day 
312 days/yr 

NA 
100 

0.5 

a) Superfund Exposure Assessment Manual (U;; EPA, 1988) 
b) Anderson, et al., 1985 

c) K.G. Symms, "An Approximation of the Intialation Exposure to Volatile Synthetic Organic Compounds 
from Showering with Contaminated Housoliold Hater," paper presented at the Symposium of American 
College of Toxicologists, 15 NovemlOer 1985 

d) ERM Staff Professional Judgment 

NA - Not Applicable 
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APPENDIX G 

TOXICOLOGY PROFILES FOR INDICATORS 
AT THE CLTL-BRIDGEPORT, NJ TERMINAL 

! Arsenic 
I Benzene 

1,2-Dichlorobenzene 
1,2-Dichloroethane 
Lead 
trans-l,2-Dichloroethene 
Trichloroethene 
Vinyl Chloride 
Zinc 

Th« 
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Arsenic 

References; US EPA 1985a; 1985b 

Summary of Health Effects Data 

The t o x i c i t y of a r s e n i c depends upon i t s chemical form and the 
route and duration of exposure. In general , a r s en i t e s (As"*"3) are 
more t o x i c than a r s e n a t e s (As+S)^ so lub l e compounds are more 
toxic than insoluble compounds, and inorganic compounds a re more 
t ox i c than o rgan ic d e r i v a t i v e s . Shor t - t e rm e f f e c t s of arsenic 
poisoning are s imilar in humans and animals. V7ith o ra l exposure , 
symptoms include muscular cramps, fac ia l edema, g a s t r o i n t e s t i n a l 
damage, vomi t ing , d i a r r h e a , and g e n e r a l v a s c u l a r c o l l a p s e . 
Long-term exposure produces e f f e c t s s i m i l a r to those observed 
following short-term exposure, along with s igns of en t ry to the 
hematopo ie t i c , r e n a l , and nervous sys tems . In humans, chronic 
exposure to arsenic is a s soc ia t ed with a c h a r a c t e r i s t i c p a t t e r n 
of s k i n l e s i o n s . One of the most c h a r a c t e r i s t i c e f f e c t s of 
c h r o n i c a r s e n i c e x p o s u r e in humans i s a p a t t e r n of s k i n 
d i s o r d e r s , b e g i n n i n g wi th h y p e r p i g m e n t a t i o n and k e r a t o s i s , 
deve lop ing in some c a s e s i n t o squamous c e l l or b a s a l c e l l 
carcinoma. Most humans can t o l e r a t e the dose of 6.8 mg hs'^^/day 
with no adverse e f f e c t s . The estimated dose of a r s e n i c owing to 
a c c i d e n t a l exposure via i n g e s t i o n of arsenic-contaminated foods 
was about 3.5 mg/day for about 33 days. 

Pharmacokinetics and Metabolism 

I Arsenic can be absorbed into the body by ingestion or by 
inhalation. Analysis of human tissues at autopsy indicates that 
arsenic distributes throughout the body and accumulates with time 

I in hair, nails, bone, and skin. In animals dosed either with 
1 arsenic (+3) or arsenic (+5), the arsenic initially distributes 

in the soft tissues (liver, kidney, lung, spleen, skin, brain) 
f but is cleared quickly from these, except for skin and brain. 
I Inorganic arsenic compounds undergo methylation in mammalian 

species as well as humans to produce monomethyl and dimethyl 
arsenic. In humans ingesting arsenic-rich wine, about 80 percent 

I of the arsenic ingested was excreted in the urine in 61 hours. 
j Of this, 63 percent was dimethyl arsenic acid, 18 percent was 

monomethyl arsenic acid, and about 9 percent each were inorganic 
I As"'"3 and As"*"̂ , Reduction of administered As"'"̂  to As + 3 has been 
I demonstrated in rats, mice, and rabbits, but ^ vivo reduction 

has not been well documented in humans. Excretion of arsenic is 
! primarily via the urine, initially in the same form as the 

ingested dose and later as the methylated derivatives. The rate 
of clearance depends somewhat on valence and dose, but typically 
50 to 90 percent is excreted by humans within 2 to 4 days. In 
contrast to its behavior in humans, arsenic is retained in red 
blood cells of the rat, with a half-life of 60 to 90 days. 

C05633 1 ^ ^ 
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Toxic and/or Carcinogenic Effects 

Acute symptoms of a r s e n i c po isoning are s imi lar in both man and 
experimental an ima l s . The acu te symptoms a s s o c i a t e d with o r a l 
exposu re i n c l u d e severe g a s t r o i n t e s t i n a l damage r e s u l t i n g in 
vomiting and diarrhea and genera l va scu l a r c o l l a p s e , l ead ing to 
shock, coma, and death. Other acute effects are muscular cramps, 
fac ia l edema, and cardiovascular r eac t ions . Airborne exposure a t 
h igh l e v e l s a l s o r e s u l t s in s e v e r e i r r i t a t i o n of the nasa l 
mucosa, l a rynx , and b ronch i . An a f t e r e f f e c t of acute con t ac t 
wi th i n o r g a n i c a r s e n i c i n c l u d e s p e r i p h e r a l n e r v o u s system 
d i s t u r b a n c e s and slow recovery and r e v e r s i b l e e f f e c t s on t h e 
h e p a t o p o i t i c system. Levels of exposure a s soc i a t ed with acute 
arsenic tox ic i ty vary with the valence form of the e lement , the 
t r i v a l e n t s t a t e being approximately 4-fold more toxic than the 
pentavalent a r sen i c . Oral LD50 values for t r i v a l e n t a r s e n i c vary 
from 15 to 293 mg/kg body weight in r a t s , and from 10-150 mg/kg 
in other t e s t spec ies . 

The c o l l e c t i v e evidence a t the p resen t time for the e t i o log i ca l 
role of inorganic arsenic in human cancers i s s t r o n g e s t for the 
cancers of the sk in and lung . In man, chronic ora l exposure to 
a r s e n i c induces a s e r i e s of changes in the s k i n e p i t h e l i u m , 
p r o c e e d i n g f rom h y p e r p i g m e n t a t i o n t o h y p e r k e r a t o s i s , 
c h a r a c t e r i z e d as k e r a t i n and p r o l i f e r a t i o n of t he v e r r u c o s a 
nature, and leading in some cases to l a t e onset skin cancers. 

As p r e v i o u s l y mentioned, EPA as wel l as lARC have c l a s s i f i e d 
arsenic as a human carcinogen. The Carcinogen Assessment Group 
(CAG) of EPA has determined a ca rc inogen ic potency f a c t o r of 
1.8 ( m g / k g / d a y l ) by i n g e s t i o n and 50 ( mg/k g /d a y ~ 1 ) by 
inhala t ion . 

Th« 
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BENZENE 

References; US EPA 1984a; 1985a; 1985b 

Summary of Health Effects Data 

Benzene is a recognized human carcinogen. Several 
epidemiological studies provide sufficient evidence of a causal 
relationship between benzene exposure and leukemia in humans. 
Benzene is a known inducer of aplastic anemia in humans, with a 
latency period of up to 10 years. It produces leukopenia and 
thrombocytopenia, which may progress to pancytopenia. Similar 
adverse effects on the blood cell-producing system occur in 
animals exposed to benzene. In both humans and animals, benzene 
exposure is associated with chromosomal damage, although it is 
not mutagenic in microorganisms. Benzene is fetotoxic and causes 
embryolethality in experimental animals. 

Pharmacokinetics and Metabolism 

The a b s o r p t i o n r o u t e s of b e n z e n e i n t o t h e body a r e d e r m a l , 
i n h a l a t i o n , and o r a l . Dermal and o r a l a b s o r p t i o n s a r e presumed 
minor compared t o i n h a l a t i o n . I n h a l a t i o n i s the most important 
a b s o r p t i o n r o u t e of o c c u p a t i o n a l w o r k e r s , due t o t h e h i g h 
v o l a t i l i t y o f b e n z e n e . An e s t i m a t e d 1 2 - 5 0 % o f 
benzene-contaminated i n s p i r e d a i r i s expi red unchanged by humans. 
In t h e body, benzene undergoes metabolism v ia the mixed funct ion 
oxidase system t o an in te rmedia te -benzene epox ide . Th i s u n s t a b l e 
i n t e r m e d i a t e i n t e r a c t s with c e l l u l a r c o n s t i t u e n t s to form a major 
m e t a b o l i t e , p h e n o l , and minor m e t a b o l i t e s , h y d r o q u i n o n e and 
c a t e c h o l . I t a p p e a r s t h a t h y d r o q u i n o n e i s t h e m e t a b o l i t e 
r e s p o n s i b l e for pancy topen ia , anemic and l eukemogen ic e f f e c t s of 
b e n z e n e . F u t h e r m e t a b o l i s m o c c u r s t o a l k a l i n e s a l t s and 
g lucuronide c o n j u g a t e s . Eventua l ly a l l m e t a b o l i t e s a r e e x c r e t e d 
in the u r i n e . 

Toxic and/or Carcinogenic Ef fec t s 

Exposure t o very high c o n c e n t r a t i o n s of benzene [about 20,000 ppm 
( 6 6 , 0 0 0 mg/m3) i n a i r ] c an be f a t a l w i t h i n m i n u t e s . The 
p r o m i n e n t s i g n s a r e c e n t r a l n e r v o u s s y s t e m d e p r e s s i o n and 
c o n v u l s i o n s , w i th d e a t h u s u a l l y f o l l o w i n g as a consequence of 
c a r d i o v a s c u l a r c o l l a p s e . M i l d e r exposures can produce v e r t i g o , 
d rows iness , headache, nausea , and e v e n t u a l l y u n c o n s c i o u s n e s s i f 
e x p o s u r e c o n t i n u e s . D e a t h s from c a r d i a c s e n s i t i z a t i o n and 
c a r d i a c a r r h y t h m i a s have a l s o been r e p o r t e d a f t e r e x p o s u r e t o 
unknown c o n c e n t r a t i o n s . A l t h o u g h mos t benzene h a z a r d s a r e 
a s s o c i a t e d with i n h a l a t i o n exposure , dermal a d s o r p t i o n of l i q u i d 
benzene may o c c u r , and p r o l o n g e d o r r e p e a t e d s k i n c o n t a c t may 
p roduce b l i s t e r i n g , e r y t h e m a , and a d r y , s c a l y d e r m a t i t i s . 

Th« 
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D e p r e s s i o n and i n c r e a s e d s u s c e p t i b i l i t y t o t u b e r c u l o s i s and 
pneumonia have been a t t r i b u t e d t o benzene i n t a k e s . 

No s u p p o r t i n g e v i d e n c e s u g g e s t s t h a t benzene i s t e r a t o g e n i c , 
however, i t i s a po ten t i n h i b i t o r of growth iji u t e r o in a n i m a l s . 
Benzene was found t o be nonmutagenic in s e v e r a l a s s a y s , but some 
p o s i t i v e r e s u l t s w e r e found i n s i s t e r c h r o m a t i d e x c h a n g e 
experiments in mice. 

CAG has e v a l u a t e d benzene among more than f i f t y c h e m i c a l s f o r 
r e l a t i v e c a r c i n o g e n i c p o t e n c y as s u s p e c t e d human c a r c i n o g e n s . 
The l e v e l of evidence for benzene ' s c a r c i n o g e n i c i t y i s s u f f i c i e n t 
in both animal and human s t u d i e s t o c l a s s i f y t h e compound as a 
CAG Group A and lARC Class 1 ("known" human) ca rc inogen . 

Tbt 
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1,2-DICHLOROBENZENE 

References: US EPA 1984c; Harris et al. 1981 

Summary of Health Effects Data 

T h i s summary r e f e r s t o d i c h l o r o b e n z e n e s in g e n e r a l . I n h a l a t i o n 
of d i c h l o r o b e n z e n e c a u s e s e y e and u p p e r r e s p i r a t o r y t r a c t 
i r r i t a t i o n , c e n t r a l n e r v o u s sys t em d e p r e s s i o n , and l i v e r and 
k idney damage in e x p e r i m e n t a l a n i m a l s . LD20 o^ a p p r o x i m a t e l y 
4900 mg/m3/7 h r s i s r e p o r t e d for the r a t . No t o x i c e f f e c t s were 
o b s e r v e d a f t e r d a i l y 7 -hour i n h a l a t i o n e x p o s u r e s of up t o 516 
mg/m3 f o r a s much a s s e v e n m o n t h s i n s e v e r a l s p e c i e s of 
exper imenta l an ima l s . Hepat ic porphyr ia i s r e p o r t e d t o o c c u r in 
r a t s a f t e r d a i l y t r a c h e a l i n t u b a t i o n of 455 mg/m3 for up t o 15 
days . Oral exposure r e s u l t s in s t i m u l a t i o n of l i v e r mic rosomal 
enyzme sys t ems and c u m u l a t i v e t o x i c i t y . The o r a l LD50 for the 
r a t i s 500 mg/kg. Chronic o r a l exposure t o 188 mg/kg /day c a u s e s 
l i v e r and k i d n e y damage i n r a t s . E x p o s u r e t o 0 . 0 1 t o 0 . 1 
mg/kg/day produced changes in the hematopoie t i c sys tem, i n c r e a s e d 
p r o t h r o m b i n t i m e , and a l t e r e d c o n d i t i o n e d r e f l e x e s and enyzme 
a c t i v i t i e s in c h r o n i c a l l y exposed r a t s . In g e n e r a l , t o x i c i t y 
i n c r e a s e s i n t h e o r d e r o f 1 , 4 - d i c h l o r o b e n z e n e , 
1 , 3 - d i c h l o r o b e n z e n e , 1 , 2 - d i c h l o r o b e n z e n e . The 48 -hou r and 9 6 -
hour LD5Q v a l u e s fo r Daphnia and b l u e g i l l s t e s t e d under s t a t i c 
c o n d i t i o n s , w e r e 2 . 4 4 a n d 5 . 5 9 m g / L r e s p e c t i v e l y , 
for 1 ,2 -d ich lorobenzene . 

Pharmacokinet ics and Metabolism 

1 , 2 - D i c h l o r o b e n z e n e i s r a p i d l y a b s o r b e d t h r o u g h t h e l u n g s , 
g a s t r o i n t e s t i n a l t r a c t , and somewhat s l o w e r t h r o u g h t h e s k i n in 
b o t h man and r o d e n t s . S k i n a b s o r p t i o n , h o w e v e r , h a s n o t 
been a d e q u a t e l y t e s t e d . 1 , 2 - D i c h 1 o r o b e n z e ne i s r a p i d l y 
d i s t r i b u t e d by t h e b lood t o t h e a d i p o s e , k i d n e y , l u n g , l i v e r , 

} h e a r t , b r a i n , a n d m u s c l e t i s s u e s . M e t a b o l i s m o f 
I 1 , 2 - d i c h l o r o b e n z e n e has been s t ud i ed in animals where the primary 

m e t a b o l i t e i s * 3 , 4 - d i c h l o r o p h e n o l a l o n g w i t h g l u c u r o n i c and 
s u l p h u r i c a c i d c o n j u g a t e s which a r e exc re ted in the u r i n e . The 
d ich lorophenol f u r t h e r m e t a b o l i z e s t o e p o x i d a s e and a r e n e o x i d e 
i n t e r m e d i a t e s . M i n o r m e t a b o l i t e s i n c l u d e 4 , 5 - and 
3 , 4 - d i c h l o r o c a t e c h o l s and 3 , 4 - d i c h l o r o p h e n o l m e r c a p t u r i c 

I a c i d s . E x c r e t i o n i s p r i m a r i l y t h r o u g h t h e u r i n e of unchanged 
! 1 ,2-dichlorobenzene and i t s subsequent m e t a b o l i t e s . 
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Toxic and/or Carcinogenic Studies 

I 
I 
! 

I 

i 
! 
j 1,2-Dichlorobenzene vapor at high concentrations is toxic to the 

liver and kidneys in animals. Rats died from exposure to 977 ppm 
j for 7 hours, but survived when exposed for only 2 hours; animals 

survived exposure to 539 ppm for 3 hours and at necropsy showed 
' marked centrolobular necrosis of the liver, as well as cloudy 

swelling of the tubular epithelium of the kidneys. Several 
I species of animals exposed repeatedly to 93 ppm for 7 hours daily 
I showed no adverse effects. The liquid instilled in the rabbit 

eye produced apparent distress and slight conjunctival irritation. 
j Eye irritation is not usually evident below 20 ppm but becomes 
i noticeable at 25 to 30 ppm and painful to some at 60 to 100 ppm 

if exposures are for more than a few minutes duration. Some 
acclimatization may occur, but its extent is not great. VJorkers 

1 exposed daily to an average of 15 ppm showed no indication of 
i injury. The liquid left on the skin may produce blistering. 

Sensitization dermatitis has been reported. 

The compound 1,2-dichlorobenzene does not appear to present 
carcinogenic risks based upon data available at this time. 
Dichlorobenzene is reported to be nonmutagenic in Salmonella 
typhimurium tester strains. Mutagenic and clastogenic activity 
reportedly occurs in some plant test systems. No data are 
available for evaluating teratogenic or reproductive effects in 
animals or humans. An acceptable daily intake (ADI) has been 
adjusted for drinking water exposure and is estimated to be 6.3 
mg/day. 
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1,2-DICHLOROETHANE(EDC) 

R e f e r e n c e s ; US EPA 1984a ; 1985b; 

Summary of H e a l t h E f f e c t s Data 

The c i r c u l a t o r y , r e s p i r a t o r y , and ne rvous s y s t e m s as w e l l a s 
l i v e r and kidney a re adver se ly a f f ec t ed by exposure t o EDC. Most 
mammalian s p e c i e s (p re sumab ly man a l s o ) can m e t a b o l i z e EDC t o 
2 - c h l o r o e t h a n o l and c h l o r o a c e t i c a c i d , w i th u r i n e and e x p i r e d 
b r e a t h a s t h e e x c r e t i o n r o u t e s . E l e v a t e d i n c i d e n c e of 
squamous-cel l carcinoma of the fores tomach, hemang iosa rcoma , and 
mammary adenocarc inoma have been observed in Osborne-Mendel r a t s 
w h i l e d o s e s o f EDC i n B 6 C 3 F 1 m i c e r e s u l t e d i n 
a l v e o l a r / b r o n c h i o l a r t u m o r s , mammary a d e n o c a r c i n o m a s , and 
endometr ia l tumors . This d i s p a r i t y in an imal d a t a r e s u l t s l e a d s 
t o a c a u t i o u s c o n s i d e r a t i o n of EDC as a ca rc inogen . Reproduct ive 
s t u d i e s a r e n e g a t i v e b u t m u t a t i o n s h a v e been p r o d u c e d . In 
humans, e x p o s u r e t o EDC by i n h a l a t i o n fo r long p e r i o d s of time 
have lead to chron ic symptoms ( e . g . c e n t r a l n e r v o u s sys tem (CNS) 
d e p r e s s i o n , g a s t r o i n t e s t i n a l (GI) u p s e t , and k i d n e y and l i v e r 
damage). Oral exposure has lead t o death in some c a s e s . 

Pharmacokinet ics and Metabolism 

The major r o u t e s of EDC's abso rp t ion i n t o the body are i n h a l a t i o n 
i and i n g e s t i o n . The compound i s a l s o r e a d i l y absorbed t h r o u g h t h e 

s k i n . I n g e s t i o n of EDC may be t h r o u g h e i t h e r d i r e c t i n t ake of 
I water or food or v i a i n h a l a t i o n d u r i n g chewing and s w a l l o w i n g . 
I Once i n t h e b o d y , EDC i s t r a n s p o r t e d by t h e b l o o d t o t h e 

r e s p i r a t o r y and g a s t r o i n t e s t i n a l a r e a s where a b s o r p t i o n o c c u r s . 
EDC a c c u m u l a t e s i n t h e b l o o d , l i v e r , and a d i p o s e t i s s u e s . 

I R e l a t i v e t i s s u e d i s t r i b u t i o n in r a t s f o l l o w i n g o r a l , i n t r a v e n o u s 
* and i n h a l a t i o n e x p o s u r e s a r e . s i m i l a r e x c e p t o r a l e x p o s u r e has 

h igher blood c o n c e n t r a t i o n s than i n h a l a t i o n f o r t h e same d o s e s . 
I Most mammalian s p e c i e s , and p re sumab ly man, m e t a b o l i z e EDC t o 
I 2 -ch lo roe thano l and c h l o r o a c e t i c a c i d . E l i m i n a t i o n in r a t s i s 

b i p h a s i c and d o s e - d e p e n d e n t , s u g g e s t i n g e l i m i n a t i o n may be a 
I s a t u r a b l e p r o c e s s . E x c r e t i o n o c c u r s p r i m a r i l y i n u r i n e and 
I expi red a i r . 

Toxic and Carcinogenic S tud i e s 

1 , 2 - D i c h l o r o e t h a n e i s among t h e more t h a n f i f t y c h e m i c a l s 
eva lua ted by t h e EPA's C a r c i n o g e n i c Assessment Group (CAG) f o r 
r e l a t i v e c a r c i n o g e n i c p o t e n c i e s as suspec ted human c a r c i n o g e n s . 
A l eve l of evidence in animals i n d i c a t e s t h a t s u f f i c i e n t s t u d i e s 
h a v e b e e n c o n d u c t e d t o d e t e r m i n e t h e c a r c i n o g e n i c i t y of 
1 , 2 - d i c h l o r o e t h a n e . H o w e v e r , i n a d e q u a t e s t u d i e s h a v e been 
c o n d u c t e d t o d e t e r m i n e t h e l e v e l of c a r c i n o g e n i c e v i d e n c e in 
humans. T h e r e f o r e , EPA has ranked 1 , 2 - d i c h l o r o e t h a n e as a 82 
( " p r o b a b l e " human) carc inogen based upon the l e v e l of evidence in 
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an imal s t u d i e s . The lARC has not ranked 1 ,2 -d ich lo roe thane based 
on lack of e v i d e n c e in human s t u d i e s . CAG h a s d e t e r m i n e d a 
c a r c i n o g e n i c p o t e n c y f a c t o r of 9 .1 x 10-2 ( m g / k g / d a y ) " ! fo r 
1 , 2 - d i c h l o r o e t h a n e which p l a c e s i t in t h e l o w e s t q u a t r i l e of 
probable ca rc inogens . 
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Lead 

References : US EPA 1985a; 1985b 

Summary of Health Ef fec t s Data 

Chron ic l e a d exposure has been shown t o cause mental r e t a r d a t i o n , 
anemia and a n o m a l i e s in s k e l e t a l d e v e l o p m e n t . The a v a i l a b l e 
e v i d e n c e i n d i c a t e s t h a t l e a d p r e s e n t s a h a z a r d t o r ep roduc t ion 
and e x e r t s a t o x i c e f f e c t on concep t ion , p r egnancy and t h e f e t u s 
in human and e x p e r i m e n t a l a n i m a l s . There i s e q u i v o c a l evidence 
t h a t s e v e r a l lead s a l t s a re ca rc inogen ic in mice or r a t s , c a u s i n g 
t u m o r s of t h e k i d n e y s a f t e r e i t h e r o r a l o r p a r e n t e r a l 
a d m i n i s t r a t i o n . Data conce rn ing t h e c a r c i n o g e n i c i t y of l e a d in 
humans a r e i n c l u s i v e . The a v a i l a b l e da ta are not s u f f i c i e n t to 
e v a l u a t e t h e c a r c i n o g e n i c i t y of o r g a n i c l e a d compounds o r 
m e t a l l i c l e ad . 

Pharmacokinet ics and Metabolism 

Lead c a n be a d s o r b e d i n t o t h e body t h r o u g h i n j e c t i o n o r 
i n h a l a t i o n . Based on l o n g - t e r m m e t a b o l i c s t u d i e s w i t h a d u l t 
human v o l u n t e e r s , approximately 10 pe rcen t of the d i e t a r y lead i s 
es t imated to be a d s o r b e d from t h e human g u t . I n g e s t e d l e a d i s 
r a p i d l y adso rbed i n t o t h e blood which e s t a b l i s h e d an e q u i l i b r i u m 
among t h e v a r i o u s b o d y o r g a n s and t i s s u e s . C h i l d r e n , 
p a r t i c u l a r l y i n f a n t s , r e t a i n a s i g n i f i c a n t l y h i g h e r amount of 
lead in the body t han do a d u l t s (35 v e r s u s 3 . 5 ) . Lead c r o s s e s 
t h e p l a c e n t a b e g i n n i n g in t h e 12th week of l i f e and c o n t i n u e s 
u n t i l a f t e r b i r t h . In a d u l t s , a p p r o x i m a t e l y 90 p e r c e n t of t h e 
i n g e s t e d l e a d i s e l i m i n a t e d i n t h e f e c e s w i t h o u t p r i o r 
g a s t r o i n t e s t i n a l a b s o r p t i o n . The p r i m a r y e l i m i n a t i o n r o u t e f o r 
l e ad i s u r i n e , r e p r e s e n t i n g about 95 percen t of the t o t a l ou tpu t 
of adsorbed l e ad . 

Toxic and/or Carcinogenic S tud i e s 

Many l e a d compounds are s u f f i c i e n t l y so lub l e in body f l u i d s t o be 
t o x i c . Exposure of humans o r e x p e r i m e n t a l a n i m a l s t o l e a d can 
r e s u l t in t o x i c e f f e c t s in the b ra in and c e n t r a l nervous system, 
the p e r i p h e r a l nervous system, the k idneys and t h e h e m a t o p o i e t i c 
s y s t e m . C h r o n i c e x p o s u r e t o i n o r g a n i c l e a d by i n g e s t i o n o r 
i n h a l a t i o n can c a u s e l e a d e n c e p h a l o p a t h y , and s e v e r e c a s e s can 
r e s u l t in p e r m a n e n t b r a i n damage. Lead p o i s o n i n g can c a u s e 
p e r i p h e r a l n e u r o p a t h y in a d u l t s and c h i l d r e n , and p e r m a n e n t 
l e a r n i n g d i s a b i l i t i e s t h a t a r e c h r o n i c a l l y u n d e t e c t a b l e in 
c h i l d r e n may be caused by e x p o s u r e t o r e l a t i v e l y low l e v e l s . 
S h o r t - t e r m e x p o s u r e t o l e a d can c a u s e r e v e r s i b l e kidney damage, 
but p r o l o n g e d e x p o s u r e a t h igh c o n c e n t r a t i o n s may r e s u l t i n 
p r o g r e s s i v e k idney damage and p o s s i b l y kidney f a i l u r e . Anemia, 
due to i n h i b i t i o n of hemoglobin s y n t h e s i s and a r e d u c t i o n in t h e 
l i f e s p a n of c i r c u l a t i n g r e d b l o o d c e l l s , i s an e a r l y 
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m a n i f e s t a t i o n of l e a d p o i s o n i n g . S e v e r a l s t u d i e s wi th 
experimental animals suggest that lead may in t e r fe re with va r ious 

1 a spec t s of immune r e sponse . Shor t - t e rm or acute exposures to 
lead through drinking water of ten days or l e s s do not have any 
adverse e f f e c t s . The health ef fec ts resu l t ing from lead exposure 
become manifest only a f te r blood lead level exceeds 15 ug/dL. I t 

I t akes a minimum of 35 days t o achieve the blood lead level and 
I some unspec i f i ed time a f t e r t h a t to express the e f f e c t . Lead 

i n t e r a c t s adverse ly with s e v e r a l key enzymes involved in heme 
[ b i o s y n t h e s i s , i . e . , d e l t a - a m i n o l e v u l i n i c a c i d d e h y d r a t a s e 
[ (ALA-D), cer rocheta lase , and del ta-aminolevul inic acid synthetase . 

The blood lead l e v e l t h a t w i l l i n h i b i t ALA-D i s as low as 12 
J ug/dL in a d u l t s . F e r r o c h e t a l a s e i nh ib i t i on produces measurable 
I zinc protoporphyrin (ZPP) a f te r a lack of several weeks; ZPP w i l l 
' p e r s i s t long a f t e r t he t e r m i n a t i o n of exposure to l e a d . In 

chi ldren, the threshold for ZPP accumulation i s between 15.5 and 
! 1.5 ug/dL. Lead a l s o causes decreased red blood ce l l su rv iva l . 
!. I n h i b i t i o n of p y r i m i d i n e - 5 - n u c l e o t i d a s e (Py-5-N) o c c u r s as a 

r e s u l t of lead exposure and decreases red blood c e l l survival by 
I increasing membrane v i r g i l i t y . 

Lead does not appear to p r e s e n t carcinogenic r e s u l t s based upon 
data avai lable at t h i s t ime. The re fo re , the EPA has c l a s s i f i e d 

I lead as a non-carc inogen . A primary drinking water standard has 
1 been e s t a b l i s h e d a t 0 .05 mg/L fo r l e a d . The EPA maximum 

contaminat ion l e v e l goal (MCLG) for lead i s 0.02 mg/L and i t has 
been proposed t h a t t h i s become the MCL. Acceptable i n t akes for 
chronic exposure via the o r a l and i n h a l a t i o n rou tes are 1.40 x 
10-3 and 4.30 x 10-4 mg/kg/day, respec t ive ly . 
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trans-l,2-Dichloroethene 

I 
References ; US EPA 1985a; 1985b 

I Summary of Health Ef fec t s Data 
Very l i t t l e information concerning exposure only t o t rans- l ,2 -DCE 
i s a v a i l a b l e . T h e r e a r e no r e p o r t s of c a r c i n o g e n i c o r 
t e r a t o g e n i c a c t i v i t y by t rans - l ,2 -DCE in animals or humans. The 
compound i s r e p o r t e d l y nonmutagenic in a v a r i e t y of t e s t s y s t e m s . 
L i k e o t h e r m e m b e r s of t h e c h l o r i n a t e d e t h e n e s e r i e s , 
t r ans - l , 2 , -DCE has a n e s t h e t i c p r o p e r t i e s . Exposure t o h igh vapor 
c o n c e n t r a t i o n s h a s been found t o c a u s e n a u s e a , v o m i t i n g , 
weakness, t r emor , and cramps in humans. Repea ted e x p o s u r e v i a 

I i n h a l a t i o n of 800 mg/m3 (8 hour s /day , 5 days/week, for 16 weeks) 
i was repor ted to produce f a t t y degene ra t i on of t h e l i v e r in r a t s . 

The i n t r a p e r i t o n e a l i n j e c t i o n LD50 v a l u e fo r t h e r a t i s 7 ,536 
I mg/kg. 
I 

Pharmacokinet ics and Metabolism 
I t r a n s - l , 2 - D i c h l o r o e t h e n e can a f f e c t t h e body if i t i s i n h a l e d , 
• comes i n t o c o n t a c t w i t h t h e e y e s and s k i n , o r i s i n g e s t e d . 

K i n e t i c d a t a d e f i n i n g t h e d i s t r i b u t i o n of t r a n s - l , 2 - D C E in the 
body i s not a v a i l a b l e . However, i f t h i s i somer a c t s s i m i l a r t o 

I 1 , 1 - d i c h l o r o e t h e n e , t h e h i g h e s t c o n c e n t r a t i o n s w i l l be found in 
the l i v e r and k idney. t r a n s - l ,2 -Dich loroe thene i s m e t a b o l i z e d i_n 

I v i t r o by mammalian l i v e r microsomes t o d i c h l o r o a c e t i c ac id and 
I d i c h l o r o e t h a n o l . The t r a n s - i s o m e r i s m e t a b o l i z e d t o a l e s s e r 

e x t e n t than t h e c i s - i s o m e r . Both isomers a re metabol ized t o the 
a f o r e m e n t i o n e d c o m p o u n d s . E l i m i n a t i o n o f 

I t r a n s - l , 2 - d i c h l o r o e t h e n e from t h e body i s p r i m a r i l y t h r o u g h 
J expi red a i r , while the t ransformed compound i s e l i m i n a t e d t h r o u g h 

the u r i n e . 

1 Toxic and/oT Carcinogenic Effects 

, t r a n s - 1 ,2 - D i c h 1 o r o e t h e n e v a p o r i s a n a r c o t i c and a 
I mucous-membrane i r r i t a n t . The t r a n s - i s o m e r i s abou t t w i c e as 
^ po ten t as the c i s - i s o m e r in dep res s ing the c e n t r a l 

. . ->gy . 
chemis t ry , or g ross and microscopic p a t h o l o g y . Ra t s exposed f o r 
8 hou r s t o 1000 ppm d i c h l o r o e t h e n e in a i r showed r e d u c t i o n s in 

Th« 

C05643 iZIl 
Oroup 



s e r u m a l b u m i n , u r e a n i t r o g e n , and a l k a l i n e p h o s p h a t a s e , 
t r a n s - l , 2 - D i c h l o r o e t h e n e i s not mutagenic in a v a r i e t y of t e s t e d 
s t r a i n s . No data a re a v a i l a b l e on the t e r a t o g e n i c ( r e p r o d u c t i v e ) 
e f f e c t s of t r a n s - l , 2 - d i c h l o r o e t h e n e . 
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TRICHLOROETHENE 

References: US EPA 1984a; 1985b 

Summary of Health Effects Data 

Tr ich lo roe thene (TCE) has a low acute t ox i c i t y with an acute ora l 
LD50 value in s e v e r a l s p e c i e s r a n g i n g from 6000-7000 mg/kg. 
Chron ic exposure in roden t s have been found to cause adverse 
effects on l ive r and kidneys a t high doses. In long-term s t u d i e s 
TCE has induced h e p a t o c e l l u l a r ca rc inomas in mice. Due to 
presence of ca r c inogen ic i m p u r i t i e s in the t e s t compounds and 
o the r f a c t o r s , the s ign i f i cance of these findings are not c l e a r . 
E x t e n s i v e e p i d e m i o l o g i c a l i n v e s t i g a t i o n s have f a i l e d t o 
s u b s t a n t i a t e an i n c r e a s e d c a r c i n o g e n i c r i s k in man. Also, 
r e su l t s from short- term tes t ing have been ambiguous. 

Pharmacokinetics and Metabolism 

Trichloroethene can be absorbed by dermal or oral contact or by 
inhalation. Direct contact with the pure liquid which will 
permit some absorption which normally is not sufficiently high as 
to elicit toxic effects. Upon ingestion trichloroethene is 
readily absorbed, but inhalation usually represents the major 
route of absorption. Pulmonary uptake of the substance is rapid 
and distribution occurs to all body tissues with a considerable 
fraction in adipose tissue. An appreciable part of the TCE 
absorbed is rapidly excreted unchanged in exhaled air. But the 
substance is also extensively metabolized (in man 40-70% of the 
retained dose) mainly by the liver into exhaled carbon dioxide 
(minor metabolite) as well as into the urinary metabolites 
trichloroethanol, trichloroacetic acid (major metabolite), and a 
glucoronide conjugate of trichloroethanol. Although elimination 
from fatty tissues occurs at a slower rate, virtually all TCE is 
excreted within 48 hours after administration of a single high 
dose of TCE. 

Toxic and Carcinogenic Studies 

TCE has a low a c u t e t o x i c i t y in mammals. In man h i g h e r 
c o n c e n t r a t i o n s of t h i s v o l a t i l e subs tance have a n e s t h e t i c and 
a n a l g e s i c p r o p e r t i e s and i s known to occasionally e l i c i t cardiac 
a r r y t h m i a s . Chron ic e x p o s u r e has been r e p o r t e d t o induce 
neuro tox ic symptoms l ike a tax ia , sleep disturbances and psychotic 
episodes as well as tr igeminal neuropathy. 

In r o d e n t s TCE causes t o x i c e f f e c t s to the kidney t u b u l i and 
l i v e r . No s ign i f i can t signs of developmental t o x i c i t y have been 
found in inhalat ion experiments using these experimental animals. 
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Vinyl Chlor ide 

j References : OS EPA 1985a; 1986b 

Summary of Health Ef fec t s Data 

V i n y l c h l o r i d e i s a known human c a r c i n o g e n t h a t c a u s e s 
a n g i o s a r c o m a s of t h e l i v e r and tumors of t h e b r a i n , l u n g , and 
heraolymphopoiet ic system. There i s suggested evidence t h a t v iny l 
c h l o r i d e has t e r a t o g e n i c and r e p r o d u c t i v e e f f e c t s in bo th humans 
and a n i m a l s . C h r o n i c human e x p o s u r e t o v i n y l c h l o r i d e i s 
a s s o c i a t e d w i t h m u l t i p l e s y s t e m i c d i s o r d e r s , i n c l u d i n g a 
s c l e r o t i c syndrome, a c r o - o s t e o l y s i s , and l i v e r damage. Acute 
human e x p o s u r e t o h i g h c o n c e n t r a t i o n s can c a u s e n a r c o s i s , 
r e s p i r a t o r y t r a c t i r r i t a t i o n , b r o n c h i t i s , and memory d i s t u r b a n c e s . 

I Chronic exposure by animals can r e s u l t in l e s i o n s of t h e l i v e r , 
i k i d n e y , s p l e e n , and l ungs . Concen t ra t ions encountered by workers 

in i n d u s t r i e s u s i n g o r p r o d u c i n g v i n y l c h l o r i d e a r e r e p o r t e d l y 
5 q u i t e v a r i a b l e and may r a n g e from l e s s t h a n t h e l i m i t of 
I d e t e c t i o n t o s e v e r a l grams p e r c u b i c m e t e r . Acute i n h a l a t i o n 

e x p o s u r e of exper imenta l animals to high l e v e l s of v iny l c h l o r i d e 
I can r e s u l t in n a r c o s i s or d e a t h . The 2-hour LC50 v a l u e f o r r a t s 
\ i s 390 g /m3 . C h r o n i c e x p o s u r e of expe r imen ta l animals t o v iny l 

c h l o r i d e can r e s u l t i n g r o w t h d i s t u r b a n c e s and h a s c a u s e d 
h i s t o p a t h o l o g i c a l and h i s tochemica l l e s i o n s in the l i v e r , k idney, 
sp l een , and l u n g s . 

Pharmacokinet ics and Metabolism 
I 
I V i n y l c h l o r i d e i s r e a d i l y abso rbed by i n h a l a t i o n o r from t h e 

g a s t r o i n t e s t i n a l t r a c t when d i s so lved in a s u i t a b l e c a r r i e r . The 
s u b s t a n c e i s r a p i d l y d i s t r i b u t e d t h r o u g h o u t t h e body. Pa r t of 

I the absorbed dose i s e x c r e t e d unchanged v i a e x p i r e d a i r but t h e 
^ s u b s t a n c e i s a l s o m e t a b o l i z e d v i a e p o x i d a t i o n t o va r ious p o l a r 

end products which are exc re t ed in the u r i n e . 

Toxic and/or Carc inogenic Ef fec t s 

I The a c u t e t o x i c i t y of v iny l c h l o r i d e i s low, and s h o r t - t e r m human 
I exposure to high c o n c e n t r a t i o n s ma in ly c a u s e s d e p r e s s i o n of t h e 

c e n t r a l ne rvous s y s t e m . Chron i c exposure to v iny l c h l o r i d e has 
been a s s o c i a t e d w i t h m u l t i p l e s y s t e m i c d i s o r d e r s i n v o l v i n g 

1 s c l e r o d e r m a t o u s s k i n d a m a g e , a c r o - o s t e o l y s i s , R a y n a u d ' s 
I phenomenon, and h e p a t i c and r e n a l damage. There i s a l s o e v i d e n c e 

in e x p e r i m e n t a l a n i m a l s and in humans s u g g e s t i n g t h a t v i n y l 
! c h l o r i d e h a s t e r a t o g e n i c a s w e l l a s t o x i c e f f e c t s on 

r ep roduc t i on . 

V i n y l c h l o r i d e c a u s e s tumors a t m u l t i p l e s i t e s ( l i v e r , l u n g , 
b r a i n , kidney) in exper imenta l animals (mice, r a t s , and h a m s t e r s ) 
a f t e r o r a l a d m i n i s t r a t i o n o r upon i n h a l a t i o n . In man exposure 
has been a s s o c i a t e d with angiosarcomas of the l i v e r and tumors of 
the b r a i n , lung, and h e p a t o p o i e t i c and lymphatic sys tems . 
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R e p o r t s of i n c r e a s e d i n c i d e n c e s of t u m o r s of the d i g e s t i v e 
J system, u r ina ry t r a c t , and b r e a s t have been judged i n a d e q u a t e by 
1 lARC t o e v a l u a t e t h e c a r c i n o g e n i c i t y of v iny l c h l o r i d e for these 
^ s i t e s . The subs tance has been found t o be g e n o t o x i c in s e v e r a l 

s h o r t - t e r m t e s t s . 

EPA and lARC have c l a s s i f i e d v i n y l c h l o r i d e as a known human 
c a r c i n o g e n (EPA C l a s s A, lARC c l a s s 1) . The C a r c i n o g e n 

f Assessment Group of EPA has determined a c a r c i n o g e n i c i t y potency 
j f a c t o r of 0.295 (mg/kg/day- i ) by i n h a l a t i o n and 2 .3 ( m g / k g / d a y - i ) 

by i nges t i on for t h i s ca rc inogen . 
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Sine 

References; (U.S. EPA 1985a; 1985c) 

I Summary of Health Effects Data 

I Zinc is an essential trace element in human and animal nutrition. 
j In the body it is found in high concentrations in male reproductive 

organs, pancreatic islets, muscle, kidney, liver and bone. It is 
essential for the activity of some enzymes. The human Recommended 

1 Daily Allowance (RDA) of zinc for adults is 15 mg. Zinc appears 
i to be toxic only at levels at least an order of magnitude greater 

than the RDA; toxicity appears to result from an overload of the 
homeostatic mechanism for absorption and excretion of zinc. 

Pharmacokinetics and Metabolism 

I Zinc is present in all living organism and ranks with the most 
* abundant of the trace metals in man. As far as is known, all 

living things require zinc. It is a constituent of all cells 
\ and serves as a cofactor in many essential enzyme systems. Zinc 
I compounds can affect the body if they are inhaled, ingested, or 

come in contact with the eyes. An average daily intake of zinc 
I in man is 10 to 15 mg. The largest storage depot of zinc is 
: striated muscle, where 62.6 percent of the body total is found. 

Zinc is also found in the bone, liver, blood, gastrointestinal 
tract, and skin. The smooth and cardiac muscle combined contain 
almost 2.3 percent of the zinc in the body; no other trace 
element known is stored in muscle to this extent. Excretion of 
zinc is primarily through the urine. 

Toxic and/or Carcinogenic Effects 

Zinc i s an e s s e n t i a l t r a c e e l e m e n t t h a t i s i n v o l v e d in enzyme 
f u n c t i o n s , p r o t e i n s y n t h e s i s , and c a r b o h y d r a t e m e t a b o l i s m . ' 
I n g e s t i o n of excess ive amounts of z inc may cause f eve r , vomi t ing , 
stomach cramps, and d i a r r h e a . Fumes of f r e sh ly formed z i n c o x i d e 
can p e n e t r a t e deep i n t o t h e a l v e o l i and cause metal fume f eve r . 
Zinc o x i d e d u s t does no t p roduce t h i s d i s o r d e r . C o n t a c t w i th 
z i n c c h l o r i d e can c a u s e s k i n and eye i r r i t a t i o n . I n h a l a t i o n of 
mis t s or fumes may i r r i t a t e the r e s p i r a t o r y and g a s t r o i n t e s t i n a l 
t r a c t s . Z i n c i n e x c e s s of 0.25% in t h e d i e t of r a t s c a u s e s 
g r o w t h r e t a r d a t i o n , h y p o c h r o m i c a n e m i a , a n d d e f e c t i v e 
m i n e r a l i z a t i o n of b o n e . No z inc t o x i c i t y i s observed a t d i e t a r y 
l e v e l s below 0.25%. 

S t u d i e s w i t h a n i m a l s and humans i n d i c a t e t h a t metabol ic changes 
may occur due to the i n t e r a c t i o n of z inc and o t h e r m e t a l s in t h e 
d i e t . Exposure t o cadmium can cause changes in the d i s t r i b u t i o n 
of z i n c , with i n c r e a s e s in t h e l i v e r and k i d n e y s , o r g a n s where 
cadmium a l s o a c c u m u l a t e s . E x c e s s i v e i n t a k e of z i n c may c a u s e 
copper d e f i c i e n c i e s and r e s u l t in a n e m i a . I n t e r a c t i o n of z i n c 
wi th i r o n or l e a d may a l s o lead to changes t h a t are not produced 
when the metals a re inges ted i n d i v i d u a l l y . 
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zinc chloride fumes irritate the eyes, mucous membranes, and 
skin, and cause delayed pulmonary edema. Toxicological studies 
in experimental animals indicate that up to 2500 ppm of zinc in 
the diet has no effect on rats, although 5000 to 10,000 ppm 
induces severe anemia. Acute oral LD50 values in laboratory 
animals range from 96 to 168 mg zinc/kg. Possible interactions 
of zinc with other metals may contribute to the toxicity of zinc. 
In humans, in those cases in which high concentrations of zinc 
(150 mg/day) have been ingested, no adverse effects other than 
gastric disturbances and diarrhea have been reported. No 
experimental evidence exists to suggest that ingestion or 
parenteral administration of zinc is either carcinogenic or 
mutagenic, with the exception of zinc's ability to induce 
testicular tumors following direct ingestion. EPA has classified 
zinc as a noncarcinogen and lARC has classified zinc as a Group 3 
compound. 

Applicable and Relevant Standards 

noncarcinogen by EPA. 
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