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Abstract (Continued)

and erode the berm, its height was increased and an overflow filtration system was
installed. 1In 1989, a second EPA removal action was conducted and included consolidating
fluids from all storage tanks into a single tank; constructing a drainage ditch to
redirect surface water away from heavily-contaminated areas; backfilling a drainage ditch
which ran through a contaminated area; filtering and discharging contaminated water from
holding ponds, lagoons, storage tanks, and containment basins to the Creosote Branch;
transferring and solidifying waste wood treating fluids and sludge from onsite storage
tanks and containment areas; and dismantling, decontaminating, and piling building and
process equipment. This ROD addresses contaminated soil, debris, surface sludge, and
NAPLs as the source of onsite hazardous substances. The primary contaminants of concern
affecting the soil, sludge, debris, and NAPLs are organics, including PAHs and phenols.

The selected remedial action for this site includes treating 250,000 yd3 of contaminated
soil onsite using in-situ biological treatment; backfilling, capping, and revegetating all
soil treated for organics; capping contaminated surface soil; excavating and incinerating
onsite 25,000 yd3 of contaminated tars and sludge from the tar mat area, which contain
greater than 3,000 ug/kg benzo(a)pyrene equivalents and/or greater than 50,000 ug/kg PCP;
landfilling incinerator ash from the sludge remediation process onsite; decontaminating
and landfilling all process equipment and debris onsite; pumping ground water to remove
light and dense NAPLs; separating the NAPLs using an oil/water separator, followed by
onsite or offsite treatment using thermal destruction; and utilizing the ground water
extraction system for NAPL recovery to hydraulically control any offsite migration of
ground water contamination. The estimated present worth cost for this remedial action is
$46,000,000, which includes an estimated annual O&M cost of $750,000 for 30 years.

PERFORMANCE STANDARDS OR GOALS:

Chemical-specific cleanup goals are based on health-risk criteria and SDWA MCLs, and
include benzo(a)pyrene 3,000 ug/kg for soil and sludge; PCP- 7,400 ug/kg for sludge; and
benzene 5 ug/l and benzo (a)pyrene 0.2 ug/l for NAPLs. Chemical- specific debris cleanup
goals were not provided.
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DECLARATION FOR THE RECORD OF DECISION
AMERICAN CREOSOTE WORKS INC. SITE

Statutory Preference for Treatment
as a Principal Element
is Met and Five-Year Reviews are Required

SITE NAME AND IOCATION

American Creosote Works, Inc. Site
Winnfield, Louisiana

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for
the American Creosote Works, Inc., in Winnfield, Louisiana, which
was chosen in accordance with the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA), as
amended by the Superfund Amendments and Reauthorization Act of 1986
(SARA), and, to the extent practicable, the National Contingency

Plan (NCP). This decision is based on the Administrative Record
for this site.

The United States Environmental Protection Agency (EPA), Region 6,
has consulted the Louisiana Department of Environmental Quality
(LDEQ) on the proposed remedy, and LDEQ has written confirming
agreement with the proposed remedy.

ASSESSMENT OF SITE

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action selected
in this Record of Decision, may present an imminent and substantial
endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE REMEDY

This Record of Decision (ROD) addresses the source of hazardous
substances, as defined at Section 101(14) of CERCLA, 42 U.S.C.

§ 9601(14) and further defined at 40 CFR § 302.4, which includes
surface sludges, subsurface pooled creosote and pentachlorophenol
liquids defined as nonaqueous phased liquids (NAPLs), and
contaminated soil and debris. This is the final remedy and
addresses remediation of the source of shallow ground water
contamination and contaminated soils at the American Creosote
Works, Inc. site. The principal threats posed by the site will be
eliminated through treatment.
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TATUTORY N o)

The selected remedy is protective of human health and the
environment, complies with Federal and State requirements that are
legally applicable or relevant and appropriate to the remedial
action, and is cost-effective. This remedy utilizes permanent
solutions and alternative treatment technologies to the maximum
extent practicable and satisfies the statutory preference for
remedies that employ treatment that reduces toxicity, mobility, or
volume as a principal element.

Because this remedy will result in hazardous substances remaining
on site for potentially several decades, a review will be conducted
within five years after commencement of remedial action to ensure
that the remedy continues to provide adequate protection of public
health, welfare, and the environment.
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Joe D. Winkle Date

Acting Regional Administrator
U.S. EPA - Region 6




This ROD addresses the principal threat at the site by thermal
destruction (incineration) of the contaminated sludges and in-situ
bioremediation of contaminated soils, thereby eliminating the
potential for contaminant migration to surface waters and ground
waters. The principal threat at the American Creosote Works, Inc.,
site is posed by NAPLs and contaminated soils which are
contaminating the shallow ground water. Additional threats are
from direct contact with creosote and pentachlorophenol sludges and
soils at the surface of the American Creosote Works, Inc., site.
The remedial objectives are to minimize potential exposure by
direct contact and to reduce the potential for migration of
contaminants into the surface waters and ground waters.

The major components of the selected remedy include:

(1) Pump, separate and treat liquid contaminants. Light nonaqueous
phased liquids (LNAPLs) and dense nonaqueous phased liquids
(DNAPLs) would be pumped from the zones of pooled product
beneath the site, separated from the water, and destroyed by
on- or off- site incineration. .

(2) on-site incineration of 25,000 cubic vards of highly
contaminated tars and sludges. 25,000 cubic yards of tars and
sludges located in the "sludge overflow area" of the site,
which is the most highly contaminated material, would be.
excavated and thermally treated on-site. The incinerator ash
would be landfilled on-site. )

(3) In-situ biological treatment of 250,000 cubic yards _of
contaminated soils. The remainder of the site’s contaminated
soils/sludges from process areas and buried pits would be
addressed in-situ by injecting, via wells, nutrients, microbes
and oxygen as is necessary to attain stated treatment goals.
The ground water extraction system used for NAPL recovery
would also be used to hydraulically control any off-site
migration of ground water contamination and allow for
potential recirculation of the bacteria for efficient
treatment.

Because of the expected pace of remediation, the EPA would
categorize this site remediation as a Long Term Remedial
Action. What this means is that the implementation of this
.alternative is expected to take several years. The EPA will
be responsible for 90% funding beyond the customary 1 year
time associated with the operational and functional period of
the completed remedy. 90% funding will continue until such
time as the established remediation goals are met. The State
of Louisiana will be responsible for 10% of the costs. This
component is innovative and is expected to provide permanent
treatment.

(4) capping of surface contaminated soils, decontamination and on-
site landfilling of process equipment and scrap. Grading and
capping would be done to complement the above remedial
actions.



AMERICAN CREOSOTE WORKS, INC.
SUPERFUND SITE
DECISION SUMMARY

1.0 SITE LOCATION AND DESCRIPTION

The American Creosote Works Inc., site, hereinafter referred to as
American Creosote, is located in the southern portion of the City
of Winnfield, in Winn Parish, Louisiana (See Figure 1). The
property consists of approximately 34 acres east of Front Street
and north of Watts and Grove Streets as depicted in Figure 2. The
facility is bounded on two sides by Creosote Branch, a perennial
creek which flows in a 10-12 foot deep valley. Surface drainage is
predominantly via three man-made ditches and a single natural
drainage pathway which flow into Creosote Branch. East of the
former facility is a denuded area containing a mat of tar-like
material, and further east is a densely vegetated area surrounding
the City’s sewage treatment plant.

2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES
2.1 SITE OPERATIONS HISTORY

The facility was used for treating timber with creosote and
pentachlorophenol (PCP) for over 80 years. Both creosote and PCP
have been identified as hazardous substances as defined at Section
101(14) of the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA), 42 U.S.C. § 9601(14) and further
defined at 40 Code of Federal Regulations (CFR) § 302.4. The
American Creosote site began operations in 1901 under the direction
of the Bodcaw Lumber Company. This firm owned 61 acres of land in
the area of the site. In 1910, Bodcaw Lumber sold 22 acres of the
property to the Louisiana Creosoting Company. Records of site
operations for the period of ownership by either of these two
companies are unavailable. In 1938, American Creosote Works of
louisiana, Inc., purchased the property from Louisiana Creosoting.
American Creosote Works ran the facility from 1938 until 1977,
during which time it acquired an additional 12 acres of adjoining
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property. In 1977, the facility was purchased by the Dickson
Lumber Company which was later declared bankrupt and seized by the
city of Winnfield for taxes. The property was then purchased by
Stallworth Timber Company in 1980. B

Aerial photographs were utilized to interpret site conditions over
the operational history, as reported below and shown on Figure 3.
Aerial photographs provide evidence that the facility was well
established by 1940. An office building was present west of
Creosote Branch along Front Street and just south of the main
entrance. Wood-treating operations were concentrated in the
north-central portion of the site (the process area). The process
area consisted of a boiler building flanked by pressure chambers,
or retorts. A tank farm consisting of several vertical tanks
lacking secondary containment was present immediately east of the
boiler building. The southern half of the property was used
primarily for debarking, cutting, and staging timbers prior to
treatment.

several sets of railroad tracks, used to transport treated and
untreated lumber around the facility, ran from the southwest corner
of the site north and northeast through the process area to the
northeast portion of the site. The railroad tracks crossed
Creosote Branch on three trestles north of the process area.
Stacks of untreated lumber were present during plant operations in
the southwest and western portions of the site. Stacks of treated
lumber were evident in the central and north-central (north of
Creosote Branch) portions of the site. In the 1940 photographs an
unnamed drainage pathway in the northeast portion of the site
follows a meandering path from the process area north and east
(through an area later referred to as the "tar mat") to a
confluence with Creosote Branch.

Between late 1950 and mid 1952, two impoundments were constructed
east of the process area (Impoundments 1 and 2 on Figure 3). These
impoundments probably received liquid wastes from the wood treating
process including water, tree sap, creosote, petroleum distillates,
and PCP. A third impoundment was constructed east of a new retort
in the early to mid 1960’s (Impoundment 3 on Figure 3). Based on



Judging from the quantity of treated and untreated wood stockpiled
onsite, operations were taking place on a much smaller scale after
1980, than during the period of ownership by American Creosote
Works, Inc. By 1983, Impoundments 2 and 4 had been backfilled,
presumably with wood chips and soil, and the impoundment retaining
walls had been demolished. Impoundment 3 was apparently still
active. Evidence of continuing wood treating operations is present
in photographs taken in 1983 and 1984.

In summary, the facility was used for over 80 years as a wood
treating operation that utilized creosote and PCP in the treatment
process. The facility also incorporated petroleum products as a
carrier fluid for the creosote and/or PCP. Based on a review of
available records and site sampling activities there is no reason
to believe this facility used inorganic compounds (i.e., chromated
copper arsenate, ammoniacal copper arsenate, etc.) in the treatment
process.

2.2 ENFORCEMENT ACTIVITIES

The Louisiana Department of Environmental Quality (LDEQ) issued a
letter of warning to Stallworth Timber Company in January 1983, in
response to releases of contaminants to the environment. In
December 1984, LDEQ found no environmental improvements and issued
a Compliance Order the next month. In June 1985, LDEQ inspectors
found the site abandoned. In March 1987, LDEQ referred the matter
to the Environmental Protection Agency (EPA) Region 6, requesting
it to take action. Under EPA’s direction, several investigations
of the site were conducted in 1987 and 1988. In 1989, the EPA
Emergency Response Branch conducted a removal action pursuant to
Section 106 CERCIA , 42 U.S.C. § 9606, having determined that
actual or threatened releases of hazardous substances from the site
posed an imminent and substantial endangerment to the human health
or the environment. This response action at the American Creosote
site included source control and contaminant migration control
actions. At the time the site was found abandoned, it consisted of
15 tanks, four pressure vessels or retorts, a boiler building, a
tool and die shop, offices and other administrative buildings, and
several unlined waste impoundments. '



the aerial photographs, the mid- to late- 1960’s appear to be the
period of maximum activity or production at the American Creosote

site. Records discovered in a shed on site provide information
regarding the magnitude of the American Creosote operation during
that time. According to these records, for a seven-month period
ending July 31, 1966, more than 750,000 gallons of petroleun
distillate, 40,000 gallons of creosote, and 54,000 pounds of PCP
were used to treat approximately 7.5 million board-feet of wood.

Impoundment 1 was apparently backfilled with soil and wood chips
petween 1967 and 1970. Apparent in the 1973 photographs is the
development of the tar mat area, perhaps resulting from a single
spill event. Located approximately 500 feet east of the process
area, the tar mat is a large, flat, asphalt-like layer which
extends over a marshy portion of the site. A number of mature pine
trees located within the tar mat appear to have died shortly before
the 1973 photographs were taken. Between 1973 and 1976, extensive
earth moving operations north and east of the process area covered
up most of the darkly stained soils and obliterated the remains of
Impoundment 1. Impoundment 4 (Figure 3) was built immediately
north of Impoundment 2 and may have been used to contain drainage
. from Impoundment 2. A pond was constructed just- south of
Impoundment 2 to collect and store water for emergency fire
.fighting purposes. Based on the volume of treated and untreated
wood present onsite, wood treating operations may have been
declining during this period.

By 1979, wood treating operations at the American Creosote site
appear to have ceased. No untreated wood and very little treated
wood are present in aerial photographs taken at that time. All
railroad tracks had been removed from the site. This roughly
coincides with the time at which the site owner, Dickson Lumber
company, was declared bankrupt and seized by the City of winnfield.
Aerial photographs taken in 1981, shortly after the site was
purchased by stallworth Timber Company, provide evidence of the
resumption of wood treating activities at the site. A large
drainage ditch was excavated from the south-central portion of the
site north and east between the process area and Impoundment 2.



conducted an emergency removal action at the site pursuant to
Section 106 of CERCLA, 42 U.S.C. § 9606. The following steps were
taken to stabilize the site.

J Fluids from all storage tanks were consolidated into a
single tank (approximately 10,000 gallons of creosote and
PCP treating fluids, 51,000 gallons of contaminated
water, and 56,000 gallons of sludge).

J An east-west drainage ditch was constructed to redirect
surface water originating from the southern portion of
the site away from the heavily contaminated northern
portion.

. The largest north-south drainage ditch running through
the most contaminated area was backfilled.

o Contaminated water from holding ponds, lagoons, storage
tanks, and containment basins was filtered and discharged
to Creosote Branch.

. Waste wood treating fluids and sludges ‘from storage tanks
and contaminant areas were transferred to a former
impoundment (Impoundment 3), solidified with fly ash and
rice hulls, and capped.

. Building and process equipment were dismantled and an
attempt was made to decontaminate the debris. This
debris was placed in a scrap pile immediately northwest
of the process area.

3.0 COMMUNITY PARTICIPATION

EPA’s community relations activities started during the removal
action with door-to-door interviews with residents surrounding the
site. During the 1989 removal action residents of the community
were also sent an information bulletin and regular meetings were
held with the Mayor and Police Chief of winnfield. The site was
proposed for inclusion on the National Priorities List (NPL) in
February 1992 and placed on the NPL in October 1992. Compilation

9



In December 1991, representatives of EPA, the United States
Department of Justice, and the Stallworth Timber Company met. The
purpose of the meeting was to discuss reimbursement to the United
States Government for past response costs incurred and future costs
to be incurred at the site by the United States. During the course
of this meeting the United States learned that the Stallworth '
Timber Company had sold the property in 1990 to Reinhardt
Investments located in the Netherlands Antilles. In addition,
during this meeting the Stallworth Timber Company was provided the
opportunity to conduct the Remedial Investigation (RI) and future
activities (i.e., Feasibility study (FS), Remedial Design (RD),
Remedial Action (RA)) associated with the site. The Stallworth
Timber Company indicated in the meeting and subsequently by letter
dated December 12, 1992, its reluctance to conduct this work due to
financial inability. Further inquires to Reinhardt Investments
have provided no response.

2.3 RESPONSE ACTION

The results from EPA’s investigative efforts provided evidence that
the site posed a significant human health and environmental threat.
In May 1988, the EPA issued an Administrative Order to Stallworth
Timber Company to fence and post warning signs around the most
contaminated portions of the site. 1In July 1988, the fencing of
the site was completed by Stallworth Timber Company. During
oversight monitoring of this action, an EPA’s Emergency Response
Cleanup Services (ERCS) contractor noticed that two storage tanks
were in imminent danger of rupturing. Stallworth Timber Company
was verbally notified by EPA of this threat and declined the
opportunity to respond. This prompted immediate mobilization of an
ERCS team to drain the tanks and construct a berm around the
process area in order to contain and stabilize the heavily
contaminated soils. Following this work, heavy rain threatened to
overflow and erode the berm. Consequently, ERCS was remobilized to
extend the berm height and install an overflow filtration systemn.

In February 1989, the EPA issued a Unilateral Administrative Order
to the Stallworth Timber Company for a removal action to address
the immediate threats posed by the site that were found during the
previous investigations. Stallworth Timber Company declined to
take action, and between March 17 and August 31, 1989, EPA



EPA and LDEQ evaluated written and verbal comments recorded during
the aforementioned comment period and considered the cost for full-
scale incineration at approximately $185 million. In March 1993,
LDEQ and EPA released a new proposed remedy for the American
Creosote site which combined elements of remedies previously
proposed and added in-situ biological treatment for the bulk of the
buried contaminated soils. The suggested remedy consisted of the
following components:

(1)

(2)

(3)

separate and treat liquid contaminants. INAPLs and
DNAPLs would be pumped from the zones of pooled product
beneath the site, separated from the water, and destroyed by
on- or off- site incineration. (Proposed in July, 1992.)

On site incineration of 25,000 cubic ards o hi
contaminated tars and sludges. 25,000 cubic yards of tars and
sludges located in the "sludge overflow area" of the site,
which is the most highly contaminated material, would be
excavated and thermally treated on-site. Ash would be
landfilled on-site. (Proposed in August, 1992.)

In-situ biological treatment of 250,000 cubic yards of
contaminated soils. The remainder of the site’s contaminated
soils/sludges from process areas and buried pits would be
addressed in-situ by injecting, via wells, nutrients, microbes
and oxygen as is necessary to attain stated treatment goals.
The ground water extraction system used for NAPL recovery
would also be used to hydraulically control any off site
migration of ground water contamination and allow for
recirculation of the bacteria for efficient treatment.

Because of the expected pace of remediation, the EPA
would categorize this site remediation as a ILong Term
Remedial Action. What this means is the EPA will be
responsible for 90% funding beyond the customary 1 year
time period; 90% funding will continue until such time as
the established remediation goals are met. The State of
Louisiana will be responsible for 10% of the costs. This
component is innovative and is expected to provide
permanent treatment. (Based on comments/ information
received during the public comment period.)

11



of the administrative record for the remedial action also began in
February 1992 along with a public open house to notify the public
of planned activities. A subsequent open house was held in July
1992, to discuss the RI, FS, and the administrative record for the
project. During and subsequent to the RI numerous contacts were
made by EPA representatives with the Mayor of Winnfield.

A Proposed Plan for the American Creosote site was released to the
public on July 29, 1992, after discussions with LDEQ. The Proposed
Plan was sent to individuals on the mailing list for the project
and to the administrative record repository locations at the
Winnfield Public Library and at the offices of LDEQ in Baton Rouge,
Louisiana and EPA Region 6 in Dallas, Texas. The notice for
availability of the RI/FS, Proposed Plan, and Administrative
Record, and the announcement for the public meeting was advertised
on July 29, 1992 in the Winnfield Enterprise-News-Amerjcan. On
August 3, 1992, EPA held a public meeting with transcripts taken
and subsequently added to the Administrative Record. The public
meeting was attended by representatives from LDEQ and Louisiana’s
Office of Public Health. on August 26, 1992, EPA received a
written request from the Mayor of Winnfield requesting an extension
to the comment period and the need for an additional meeting. The
public comment period was subsequently extended for an additional
30 days and a second public meeting was held on September 15, 1992.

Based on preliminary discussions between EPA and the state of
Louisiana, EPA had issued a recommendation in the July 29 proposed
plan for capping surface wastes and pumping and treatment of
contaminated ground water and subsurface oils. Subsequent
evaluations within EPA, and discussions with the State and the
community (based on the August 3, 1992, public meeting) had shown
that incineration of the wastes was more acceptable to the public
in meeting goals to remediate the site. In response to this, EPA
issued a notice and the local news media published articles about
the possible use of onsite incineration in early September 1992.
During the public meeting of September 15, 1992, the city council
and mayor, and over 50 individuals from the local area, responded
to EPA’s proposed alternatives to remediate the site. The number
of people at this meeting was significantly greater than the
previous one that was attended only by 4 individuals.
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A moderate risk is present primarily from direct contact of the
surface materials in the tar mat area and to a lesser degree the
surface soils from the process areas of the site. The objectives
for remediation of this site are to prevent direct contact and/or
ingestion of hazardous substances, pollutants, or contaminants that
pose a significant human health or environmental risk. The
sediments within Creosote Branch are below criteria that represent
a threat to human health, but do represent some environmental
threats when disturbed. However, the environmental threats posed
by removal of these sediments both to wetlands and possible
releases during excavation provides a greater threat than leaving
the materials undisturbed. The remedy outlined in this ROD
represents the final remedial action at the site.

5.0 SITE CHARACTERISTICS

5.1 DEMOGRAPHY AND LAND USE IN THE AREA OF THE SITE

Land in the Winnfield area supports agricultural, residential, and
recreational uses. Agricultural uses are localized in a few small
areas between forested lands and residential housing. The crop
jand is cultivated for several different types of crops including
soybeans, wheat, cotton, and corn. The forests within the area are
used for lumber production and several lumber mills exist in the
surrounding area of Winnfield. A large lumbermill which produces
fence posts and other forestry products is located immediately
north of Creosote Branch adjacent to the Kansas-Missouri Railroad.
Production of lumber has been a primary industry in the area for
several decades. ILumber produced includes wood from trees such as
the white pine, cypress, hickory, and oak.

Residential neighborhoods are present in all directions from the
site. The cCity of Winnfield has a population of approximately
7,000 residents. Numerous businesses and private residences are
located within the city, which covers approximately two square
miles. A housing development lies to the south of the American
Creosote site along Mcleod and Watts Streets. Based on the
location of this site with respect to these surrounding properties,
a residential rather than industrial scenario appears to be
appropriate for considering potential future land usage.
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(4) Capping of surface contaminated soils, decontamination and on-
site landfilling of process equipment and scrap. Grading and
capping would be done to complement the above remedial
actions. (Proposed in July, 1992.)

The net cost of this set of remedies was estimated between $40-$50
million which is significantly less than the total cost of the
incineration remedial option (approximately $185 million) and more
environmentally protective than the original pumping/capping
proposal. Biological treatment of creosote-contaminated soils is
being attempted at numerous wood treater sites nationwide.
Although biological treatment for the site was initially screened
from consideration early in the Feasibility Study, in light of the
comments received and considering the extreme cost of complete on-
site incineration, the EPA and LDEQ reconsidered bioremediation.

A response to the comments received during the comment period is
_included in the Responsiveness Summary which is part of this Record
of Decision (ROD). This decision document presents the selected
remedial action which was chosen in accordance with the CERCLA, the
administrative record, and to the extent practicable, the National
contingency Plan (NCP), 40 CFR Part 300. '

4.0 SCOPE AND ROLE OF RESPONSE ACTION

The primary focus of the American Creosote RI/FS and this ROD was
to evaluate findings of previous investigations, to collect
additional information that would assist in characterizing current
and future risks, and to develop and evaluate long term and
permanent remedial action alternatives. This is the only planned
operable unit for this site.

Based on the evaluation of the wood treating process, findings of
previous investigations and the results of the RI field
investigation, the sources and the areas of environmental
contamination at the American Creosote site have been delineated.

The principal risks to the residents is from creosote and PCP that

is found in subsurface soils and in pooled layers within the
subsurface, together these sources are contaminating ground water.
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5.3 GEOLOGY

The Cockfield Formation is the only bedrock unit outcropping at the
American Creosote site. It is nonmarine in origin, derived from
predominantly continental sediments, and consists of interbedded
silty sands and lignitic shales. The presence of lignite within
the formation is an identifying characteristic. The individual
beds are very thin, ranging from less than an inch to a few feet
thick. The Cockfield Formation is approximately 150 feet thick in
the Winnfield area.

The process area at the American Creosote site is underlain by
Prairie Terrace deposits. These unconsolidated and poorly bedded
deposits are up to 100 feet thick and are composed of gravels,
sands, and silts. The grading within the terrace deposits show a
fining upward sequence with gravels common at the base. The
Pleistocene deposits lie unconformable on the. Cockfield Formation
in the northern portion of the site, and form a wedge which thins
to the south. This relationship is illustrated in plan view and
in cross-section presented on Figures 4 and 5.

5.4 HYDROGEOLOGY

Potable water is found primarily in the confined aquifers within
the Sparta Sand and Cockfield Formation. Fresh water is present in
the upper portion of the Sparta Aquifer underlying north-central
Louisiana. A saline layer is present at depth. The Cockfield
Aquifer consists of interbedded silty sands and produces lower
yields of potable water than that of the Sparta Sand.

Underlying Winn Parish, the more permeable Sparta Aquifer is found
at depths of 180 to 300 feet and yields large quantities of fresh
water. The Cockfield Aquifer, which lies on top of the Sparta
sand, has pockets of interbedded silty sands that have lower yields
in this area and is not economical for municipal well withdrawal.
Heavy withdrawal from municipal and industrial wells in Ouachita
Parish, northeast of Winn Parish, has changed the Winn Parish
regional ground water flow direction from east-southeast to
north-northeast. The fresh/saline water interface is found at
depths of approximately 600 feet. The increase in the amount of
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5.2 SURFACE WATER HYDROLOGY

surface water from the American Creosote site drains into Creosote
Branch, which crosses the western and northern portions of the
site. Creosote Branch is a small creek with banks 10 to 12 feet
high. Approximately two miles east to southeast of the site, the
Creosote Branch joins with the Port de Luce Creek, which flows for
another three miles to the southeast and then joins Cedar Creek
before emptying into the Dugdemona River.

The southern part of the site is topographically higher than the
northern part of the site due to outcrops of bedrock in this area.
A manmade drainage ditch runs north-south through the middle of the
southern portion of the site. In the southeast portion of the site
the land is dissected to about one to three feet deep in many
places exposing the bedrock. Rapid runoff in this area was
observed several times during the RI. The southwestern portion of
the site is characterized by more recent alluvial sediments of low
relief draining by overland flow to the north. This portion of the
site drains very slowly and is commonly the location of large
standing pools of water. Drainage from the southern part of the
site is intercepted by the east-west drainage ditch excavated by
the EPA in 1989. These drainage ditches are approximately five
feet deep and drain west towards Creosote Branch.

Surface water flow in the process and impoundment areas of the site
is best described by dividing this portion into three areas. The
northwestern third is drained primarily by overland flow. This
water enters Creosote Branch west and northwest of the process
area. The topography in this portion of the site has very little
relief and water tends to pool or stand following heavy rains. One
large area where water tends to pond is located at the south end of
the existing waste cell. During the RI, water in this area was
approximately two to three feet deep. The north-central portion of
the site is drained by several manmade ditches. These drainage
ditches run northward into Creosote Branch. Surface waters in the
north-east portion of the site flow into an unnamed natural
drainage pathway running eastward and northward then enter Creosote
Branch just upstream of the sewage treatment plant. This creek is
the site of a large tar mat which formed as a result of site runoff
and/or discharges from the process area.

14
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ground water usage from municipal and industrial wells has lowered
the water table up to 120 feet in Winn Parish which has caused a
rise in the underlying saline water as reported in the RI.

Ground water within the Prairie Terrace deposits appears to be
under confined conditions. During drilling, saturated materials
were first encountered at a depth of eight to ten feet. Over a
period of several hours, water would rise in the borehole to within
a few feet of the surface. Saturated conditions continued downward
throughout the alluvial deposits. In some instances, interbedded
silt of the Cockfield Formation encountered between the shallow and
deep aquifer zones was found to be unsaturated. Potentiometric
contours indicate the shallow aquifer zone discharges to Creosote
Branch along the northern and southern boundaries. Flow direction
within most of the site is to the north, towards Creosote Branch.

The presence of an upward vertical gradient suggests ground water
flow may exist from the deep to the shallow aquifer zone. This
flow would be impeded by the interbedded silts and sandy silts
present between these aquifer zones.

5.5 FIELD INVESTIGATIONS

A field investigation was conducted from February 10, 1992, to
March 15, 1992. The investigation was conducted according to plans
and procedures described in the Field Sampling Plan that is part of
the administrative record. The field investigation included the
following tasks:

. Site survey and mapping

J surface soil investigation

. surface water and sediment investigation
. Subsurface soil investigation

. Ground water investigation

. Waste characterization sampling

Extensive perimeter air sampling was not considered to be necessary
during the RI since previous investigations found no air emissions
at the site perimeter caused by the investigative efforts.

During these investigations it was noted that approximately 2,500
cubic yards of debris are present on the surface and buried at the
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American Creosote site. Limited alternative approaches are
available for addressing debris at the site. Based on findings
made during the removal action, it is assumed that the debris on
the surface (i.e., retort vessels, tanks, concrete, etc.) has been
decontaminated to the maximum extent practicable. This debris
along with any additional debris discovered during excavations will
be buried in an acceptable location within the site boundaries that
does not affect any selected remedy as described elsewhere within
this ROD.

Table 1 provides a listing of previous investigations at the
American Creosote site. The data from these previous
investigations, as presented in Appendix A, were utilized to
supplement the RI data where appropriate. The sampling locations
from these investigations are presented in Figure 6, and are
referenced in the following discussions. Soil data from previous
investigations are most useful for those areas not disturbed during
the 1989 removal action at the site. Soil sampling in the current
investigation focused on providing information in those areas
modified during the removal action or not covered by previous
sampling. -

The following discussion on sampling results relate primarily to
creosote, PCP, and the contaminated petroleum carrier fluids that
were utilized at the site and that constitute hazardous substances
as defined at CERCIA Section 101(14), 42 U.S.C. § 9601(14), and
further defined at 40 CFR § 302.4. The risk assessment evaluated
all compounds that were detected and the results of these analyses
are presented elsewhere in this ROD. Creosote, which is made up of
polynuclear aromatic hydrocarbons (PAHs), consists of over 300
compounds. Some of these compounds have been identified as
potential carcinogens, the most potent of which is benzo(a)pyrene
(B(a)P). The carcinogenic PAH compounds have been equated to B(a)P
by multiplying the concentration of the compound by a correlation
factor (e.d., chrysene concentrations are multiplied by 0.01 to
give B(a)P equivalent). This calculation is conducted because
creosote compounds other than B(a)P present significantly less risk
and it would be overly conservative to assume they were as potent
as B(a)P.
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TABLE 1

SUMMARY OF PREVIOUS INVESTIGATIONS
AT THE AMERICAN CREOSOTE SITE

Investigative Team

Date

Activities

Technical Assistance Team (TAT)

Emergency Response Team (ERT)
Emergency Response Team (ERT)
Emergency Response Team (ERT)

Field Investigative Team (FIT)

Technical Assistance Team (TAT)

March 1987

August 1987
September 1987
November 1987

February 1988

June - July 1988

[

[

Visual inspection to determine nature and extent of contamination

Multi-media environmental sampling program to assess contamination
Asbestos analysis of fibers on retorts

Subsurface soil samples collected and analyzed from 23 borings drilled
alo]xl\g 4 transect lines - soil samples collected and analyzed for priority
pollutants

Waste volume estimates calculated

Further sample collection undertaken - emphasis on surface soil,
sediments and air samples

Demographic and geophysical survey undertaken

Seismic refraction survey and slug test undertaken to determine
subsurface features and hydraulic conductivity, respectively

Determination of soil textures from sieve and hydrometer tests

((l:r(i)llllegﬁon of additional subsurface soil samples from new boreholes
ed.
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5.5.1 SURFACE SOIL INVESTIGATION

The aim of the surface soil sampling program was to define the
‘extent and magnitude of surface soil contamination at the site.
Twenty-one surface soil samples were collected during February and
March 1992, for the RI/FS at the American Creosote site. Figures
6 and 7 illustrate surface soil sampling locations from the
previous removal action and RI investigations, respectively. Data
for surface soil samples collected during the previous and RI
investigations are presented in Appendices A and B, respectively.

surface soils with the highest concentrations of organic compound
contamination are located in the former process area. The former
process area consists of approximately five acres in the northwest
portion of the site, south of Creosote Branch. Organic compounds
detected in surface soils of this area consist primarily of PAHs
with lesser concentrations of phenols. No volatile compounds were
_detected in any surface soil samples collected during the current
. investigation. Sampling locations in the former process area
.included SS-1, SS-2, SS-4 through Ss-9, SS-13, and SS-18. soil
samples from most of these locations showed visible signs of
contamination, including black stains, pieces of hardened creosote,
and a creosote odor. All of these compounds are hazardous
substances as defined by CERCLA Section 101(14), 42 U.S.C.

§ 9601(14), and further defined at 40 CFR § 302.4.

Concentrations of individual PAH compounds in the former process
area are typically in the thousands or tens of thousands of
micrograms per kilogram (ug/kg). B(a)P equivalent concentrations
are present in concentrations ranging from 2,400 ug/kg (SS-6) to
30,000 wug/kg (SS-3). Pentachlorophenol (PCP) concentrations
similarly vary from less than 1 pg/kg (SSs-2) to 2,100 ug/kg (Ss-5).
At Ss-5, which was among the most contaminated surface soil
samples, the soil was also analyzed for dioxin concentrations. A
calculated 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8=TCDD)
equivalent concentration for this sample is 5.32 ug/kg.
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the site had 27,600 pg/kg of B(a)P and less than 1.0 ug/kg of PCP.
This last sample was collected in a location used briefly for
treated wood storage based on historical aerial photographs.
Subsequent resampling of the same area in July 1992 showed a
maximum concentration 2,900 pg/kg for B(a)P out of six samples.
The previous data from this sampling location is considered invalid
and, therefore, is being replaced with this nev maximum value.
Lack of significant concentrations in this area is supported by the
sampling efforts prior to the 1989 removal action.

surface soil data for three samples collected north of Creosote
Branch demonstrate slight levels of contaminants in stained soils
at the railroad bridge crossing (SS-19) and lower levels further to
the north (Ss-21, SSs-22). The B(a)P equivalent concentration for
Ss-19 is 1,399 ug/kg and PCP was detected at 1,400 pg/kg. Samples
§S-21 and SS-22 contained 2,312 ug/kg and 5 ug/kg B(a)P equivalents
respectively, and no PCP was detected in either sample. Also of
note, subsurface soil data for this portion of the site suggest
that PAH concentrations decrease rapidly with depth. Samples BH-12
and BH-13 were collected at a depth of 5 feet at the same locations
as SS-22 and SS-21, respectively. 2nalytical results for these
samples indicate no detectable PAHs at these depths, implying
minimal potential for downward migration of PAHs from surface soils
in this area.

Three surface soil samples were collected from the office area
during previous investigations. These data provide information
about contaminant levels west of Creosote Branch. The three
samples, 55, 56, and 57, contained low contaminant concentrations
that were less than 300 pg/kg B(a)P equivalents.

In summary, the most heavily contaminated surface soils are located
in the former process and impoundment areas, and the tar mat and
jts related drainage area to the northeast portion of the site.
surface soils in the southern and northern (north of Creosote
Branch) do not appear to have any significant concentrations of
contamination as discussed in the risk portion of this document.
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The impoundment and drainage areas (including the tar mat) are
located north and east of the former process area. Two samples
were collected in the former impoundment area during the current
investigation (SS-14 and 15). Degree of contamination noted in
these samples is somewhat lower than that found in most process
area soils. Values for B(a)P equivalent concentration and PCP
ranged from 4,500 to 2,900 wg/kg and 1,400 to 320 ug/kg for SS-14
and SS-15, respectively. Contamination detected at S5-16 included
a PCP concentration of 2,300 pg/kg, and a B(a)P equivalent
concentration of 3,688 ug/kg. Data from previous investigations
(69, 72, and 73, TAT 1988) provide information for the area which
lies between Creosote Branch and the stream which drains the tar
mat (Figure 6). Levels of contamination which exist in this area
are evidenced by B(a)P concentrations ranging from 3,593 to
7,522 pg/kg and undetected PCP. This area has been determined to
be a wetlands area as discussed elsewhere in this document.

- A single sample was collected during a previous investigation of
the tar mat materials (31, TAT 1988) with a B(a)P equivalent
_concentration of 506,000 ug/kg and 6,000,000 pg/kg PCP. .These
values are greater than any other sample collected on site during
the current investigation. In addition, the drainage from the tar
mat areas was also previously sampled (samples 70 and 74) and
showed concentrations of B(a)P equivalents of 51,520 ug/kg and
6,199 pg/kg and PCP at a maximum of 31,000 ug/kg.

Concentrations of PAHs and phenols decrease slightly in samples
collected west and south of the process area. B(a)P equivalent
concentrations at Sss-8 and SS-9 are 5,601 and 10,320 ug/kg,
respectively, while B(a)P equivalent concentrations range from
864 ug/kg in sSs-4 to 677 ug/kg in SS-13. Concentrations of PCP
range from less than 1 to 890 pg/kg in S5-8 and S$S-7, respectively.

Three surface soil samples were collected from the southern portion
of the site during the current investigation (S85-10, SS-11, and SS-
12), none of these were visibly contaminated. Samples SS-10 and
SS-11 showed less than 200 ug/kg B(a)P equivalents and less than
1.0 pg/kg for PCP. Sample SS-12 from the southeastern portion of
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A sample of surface water and sediment was collected immediately
downstream of the confluence of the stream which drains the tar mat
area into Creosote Branch. The surface water sample (SW-4)
contained no volatiles, PCP, or PAHs. Results for the sediment
sample (SD-4) showed a B(a)P equivalent of 1,549 ug/kg and PCP
concentration of 69 ug/kg.

Several sediment samples were collected downstream from the site to
evaluate off-site migration of contaminants (Figure 8). Location
SD-7 was approximately 5,000 feet downstream of the site boundary
(at the junction of Route 167 and Creosote Branch). B(a)P
equivalent concentration is 6,818 ug/kg for SD-7, and no other
contaminants were detected in this sample. Sediment samples SD-9
and SD-10, collected from Creosote Branch approximately 6,300 feet
and 10,000 feet downstream of the site, respectively, contained
lower concentrations B(a)P than SD-7 but did have detectable levels
of phenols. The B(a)P equivalent concentration for SD-9 was 785
and SD-10 was 1,053 ug/kg. For SD-9, a concentration of 1,100
ug/kg PCP was reported, although PCP was not detected in sD-10.

The pond located in the east-central portion of the site was the
sampling location for SW-5 and SD-5. This pond was reportedly
constructed as a reservoir for the storage of fire protection
water. Both the surface water and sediment samples from the pond
contained no detectable levels of PAHs or PCP. A single sediment
sample was collected from the pond during a previous investigation
of the site. This sample was analyzed for PAHs only and no
contaminants were detected.

Observation of a film or sheen on water in the Mcleod Street ditch

upstream of the site prompted the collection of surface water
sample SW-6. No organic contaminants were detected in this sample.

27



5.5.2 SURFACE WATER AND SEDIMENT INVESTIGATION

The purpose of the surface water and sediment sampling program was
to delineate the extent and magnitude of surface water and sediment
contamination resulting from downstream migration of site-related
contaminants. Seven surface water and ten sediment samples were
collected during February and March, 1992, for the RI at the
American Creosote site. The sampling locations near the site are
shown in Figure 7, and results are presented in Appendix C.

Surface water and sediment samples SW-1 and SD-1 were collected
from Creosote Branch as background samples approximately 500 feet
upstream of the site. No volatile compounds, PCP, or PAHs were
detected in either sample.

Surface water and sediment samples SW-2 and SD-2 were collected
from Creosote Branch in the northwest portion of the site.
Upstream of this point, the stream receives the discharge of the
drainage ditch which carries nearly all runoff from the southern

portion of the site and a limited amount from the central portion
- .of the site. No contaminants were detected in the surface water
sample (SW-2) and no PCP was detected in the sediments. However,
. some contaminants were detected in the sediment sample, including
a B(a)P equivalent concentration of 217 ug/kg. These data suggest
some minimal impact on Creosote Branch from a source or sources
along the western portion of the site.

Samples of surface water and sediment were collected along Creosote
Branch downstream of two ditches which drain the former process and
impoundment areas (SW-3/SD-3 and SW-8/SD-8) . These samples were
also downstream of the onsite creosote seep (Figure 7). Surface
water sample SW-3 contained 68 micrograms per liter (ug/l) of PCP,
no other contaminants were detected in either SW-3 or SW-8. SD-3
and SD-8 had B(a)P equivalent concentrations of 580 and 1,061 ug/kg
with PCP concentrations of 17 and 160 ug/kg, respectively. SD-3
was analyzed for dioxin with a 2,3,7,8-TCDD equivalent
concentration of 0.01 pg/kg for this sample. All of these
compounds are hazardous substances as defined at CERCLA Section
101(14), 42 U.S.C. § 9601(14) and further defined at 40 CFR

§ 302.4.
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In summary, surface water entering the site appears to be
relatively free of organic contaminants analyzed for during the
current investigation. Sediment samples collected at SD-3, SDh-4,
and SD-8 show the impact of site drainage on sediments in Creosote
Branch within site boundaries. Surface water samples collected in
jocations of measured sediment contamination showed little, if any,
evidence of organic compound contamination. These data suggest
that adsorption of contaminants to sediments and dilution of
surface water by running streams combine to minimize site impacts
on surface water itself. As detailed later in this ROD the levels
of contamination of the sediments in Creosote Branch do not
_represent a significant human health threat.

5.5.3 SUBSURFACE INVESTIGATION

The location of boreholes, monitor wells, and trench lines are
shown in Figures 9 and 10, respectively. No samples for laboratory
analysis were collected during trenching activities. However,
subsurface soil samples were collected from 18 boreholes and during
the installation of 11 monitor wells. Shallow boreholes and
monitor wells were typically about 20 feet deep with grab samples
taken at about 5 and 20 feet and a composite from 0-12 feet. Two
to five grab samples were collected in deep boreholes and monitor

wells. Grad samples were typically collected at about 5 and
10 feet in the hand auger boreholes.

Nine trench lines were located across the site in a northwest-
southeast orientation. Initially, excavation locations were spaced
at intervals of 35 feet and later changed to 50 feet. During
trenching activities, elevated readings on the Photoionization
Detector (PID) were accompanied by visual evidence of hazardous
substance contamination in nearly all cases. Information collected
during these activities is summarized on Table 2. Heavily
contaminated soils were very dark in color and PID readings above
100 ppm Wwere commonly obtained. Hydrocarbon-based fluids
encountered in these zones had the appearance of used motor oil.
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TABLE 2 (continued) '
SUMMARY OF TRENCHING OBSERVATIONS

PID Peak 0-8’ or
Transect | Location g:::::: 0.5 Il .10’ nv:-}’g.D’ g::: Visusl Extent of Contamination Remarks*
Peak Depth Peak | Depth
bE) oN 8 101 2 0 - 207 03 Heavy @ 0-4), none below Debris: woodchips. Vs 2.4’ whheen |

40N, 10E 1 . 43 8 156 - Mod. @ 8-11', none sbove v=11’ wiproduct
100N 10 : 0 - 0 . None observed v=6& 10
150N 10 - 32 10 148 - Mod. @ 6-10, none above vu-§
250N 10 30 ¢ 48 6 28 06’ Mod. - Heavy 0-10/ Debris: concrete, pipe, metal rack. V=T

wjproduct

400N > 0 . . . . 02 Heawy @ 0-2° Debrs:ron hulls, mud, wood, concrete
4SON 10 84 L 55 6 428 04" Hesvy @ 0-4', none below Ed:?azuzood. pipe. V=i'X 68
S00N 10 13 4 40 T 250 - Heavy @ 0-7', mod. @ 8-10 V=3’ wiproduct
35N 10 75 3 140 5 640 - Mod. - Heavy @ 0-10°
SON 10 ss 3 120 s 590 - Slisht @ 3.7 Positive PID all depths

ON, 150W 10’ 0 - 0 - 0 - None observed

108, 100W 10 0 - 0 - 0 - None cbserved

T4 __ON .Y L] 1 23 8 133 02 Mod. @ 02’ Debris: wood, foots 3.5, Va4’

60N 4 04 2 - - . 0-4° He; 04 Debtis: trested wood, pipeline
100N 10 10 2 75 8’ 282 48 Slight @ 0-8', mod. @ 6-10 Debris: sticks, hose, wood
150N 4 35 4 - - - 0-4' Heavy @ 3-4' Debtis: rocks, cable. V=3’ wiproduct
200N 8 93 3 120 T 953 28 Heavy @ 0-8° Debris: bricks, rice hulls, cables, etc.
25N ¢ 3s r . . . 24 Heaw @ 0-4° Excavation stopped due to debris
300N 2 33 T - - - 02 Heavwy @ 0-2° Excavation stopped due to debris
350N 10 320 3 270 7 2122 0-1° Heavy @) 0-4', mod. @ 4-10° Y =product 2'
400N 10 428 3 454 s 3624 - Heavy @ 04", mod. @ 4-10° V=product 2’
4S0N 10 40 3 110 s 896 - Mod. @ 0-10




TABLE 2

SUMMARY OF TRENCHING OBSERVATIONS

PID Peak 08’ or
Total - 0-10° Debris
Transect Location Depth 0. 510’ avg. PID* Depth Visusl Exteat of Contsmination Renarks’
Peak Depth Peak th
T _ON__ 114 0 - 0 - . None observed v=68
100N 10 0 - 0 - 0 0-2' None observed . Debris: wood, mud, bricks, gravel, vu§’
130N, 10W 10 K] 2 76 6 55 02 Heavy PID @ 0-2', mod. @ 2-10° Dmbp. meta), pipe, cable, V=8
W)
200N 10 S1 4 0 - 102 0-3' Mod. PID @ 3-4' Debris: metal, wood, bricks, V=3’ & .
250N 10 0 - - 0 03 Heavy @ 0-3° lgeb’rk. mostly small pieces of wood.
- 1
2 ON 2 20 2 . - - 02 Heswy @ 02 Debris: wood chips, mud, concrete pad
SON__ 3 2 2 . . . 03 | Haw@o0¥ Debris: ties, pipe, logs, metal
100N 10 30 L 19 6 151 o4 Heavy @ 04', mod. @ 4-8° DebI:‘nd 3“:]. woodchips, V= 4
wiprodu:
150N 1w | os > 0 . ot X Upper?2' Debris: woodchips, clay. V= 4-6° whlight
i
200N 10 0 - 0 - 0 - Slight upper 2' of fill v= 10 whslight sheen
250N 10 28 4 37 10 238 0-1' Mod. @ 1-10' Debris: cable. ¥= 7 w/product
_300N | 10 0 - 30 g | 100 . Mod. @ 6-10° V=4 & 10 wiproducdt @ 6°
330N, 10W 10 40 4 19 6’ 158 0-2' Heavy @ 0-2', mod. Q 210 Debris: pipe, wood, V= 2' w/oily water




TABLE 2 (continued)
SUMMARY OF TRENCHING OBSERVATIONS

PID Peak 08 or
Totsl 0-10 Debris
Transect | Loaation Depth | 0-5 5-10° avg. PID* Depth Visual Extent of Contamination Remarks’
_Peak | Depth | Peak | Depth
T7 ON s 33 4 - - - s Heavyy @ 2-§° Debris: logs, tire; v=3° wiproduct.
SON i 90 ¢ ss ir 40 2-3 Mod. @ 0-4 Debris: aflroad ties. Ve3'.peat @3
100N 11° 1 4 3 6 22 . Slight @ 46" vnés peat @4
_15%N 10 30 4 4 6 [3 ] - Mod. @ 34" Peat @ &'
208 | w0 50 ¢ 229 [ 1368 . Slight-Mod. @ 3.7 w36, Ofly sheen on soil € 6°
250N T ] - - . - - None observed Excavation st due to cavin
. 308 2 0 . - - - - None observed Hand auger st rocks
__ 658 15 155 s 70 6 198 - Mod. @ 4-5', slight @ 5-7.5 Olly sheen on soll @ 3-7.5°
108 10 0 . 16 8 03 - Slight @ 8 Slight sheen @ 8
18 200N 10 0 - 0 . 0 1.3 None obsesved Debris: railroad ties. V=9
300N 10 0 - 0 - [} - None observed
D _J0ON__ 10 1) . 0 . 0 1 None observed Debris: wood, V=9
__200N_ 10 0 - 0 . 0 . None observed gug
300N {14 0 . 0 - 0 1 None observed Debris: treated wood. V=9
400N __ 10 0 - 0 - 0 - None observed I=y
S0ON 10 0 - 0 = 0 1 None observed o=
TE 180'N 21°E 10 0 - 0 - 0 1 None observed Materisls saturated at 8’
of T6, 410N
TR2 TS of 1 & 0 . 0 . 0 . None observed Water depth 7
TE3 B :; :u T 1 3 18 T - - Slight @ 0-6', heavy @ 6-T° Contamination increased with depth
TE4 30SE of > . - . - . . None observed Hand sugering stopped @ 8' due to hard
j’,ﬂ_ﬁ siltstone

8 photolonization detector (PID) readings wero obtained in the fieM by placing the instrument’s probe witkin &

b Averages were takea only in those excavations which achieved depths greater than 8 feet and 4 or more PID readings were recorded.

°'l'hunotlhuymbol'v'hmedlnlhbcohmnlolndhtethedcmh-lwhlchnmwenuﬁn;thmvnﬂon.

few millimeters of a freshly exposed portion of sofl



TABLE 2 (continued) .
SUMMARY OF TRENCHING OBSERVATIONS

PID Peak 08 or .
Tramect | Location g:.'fn}- .5 .10 we Db Db Visual Exteat of Contsmination Remarks®
_Peak | Depth Pak Depth
TS ON 10 200 4 238 ¥ 1452 06’ Heavy @ 0-6', none below Debris: woodchips. V=6’ & 8' wiheen
SON y 269 ¢ | 2 | @® - 0 Heswy @ 06° Debris; woodchipe, logs. U=6' whheen
100N 10 18 2 218 [y 1000 0-5 Heavy @ 0-5° Debris: woodchips. Oily sheen on
150N 10 4 & 29 ¢ 79 02" slight @ ¢.8' Debris; logs, ties. V=S
200N 8 75 s us | 7 6035 - ight grading to heavy from 0-8°
250N w130 4 178 10 834 - Mod. @ 410 ymproduct 6' & 9'
300N 10 8 4 228 |3 1104 - Mod. @ 410 Upper 2 fill matL, V=product 6'
35N 114 " ¢ 2 g & us o4 Heavy @ 0-4', mod, 47 Debris: metal, woodchunks, V=2’
400N 10 158 3 160 7 1415 - Mod. @ 3-8’
450N 10 28 3 230 7 1919 - H 010
SOON 2 82 1 - - - 0-2 Heavy 0-2° Excavation stopped due to debris
T6 ON, SW. ¥ 0 2 - - - 2 None observed Debris: boulders rock
3N ¢ 02 ¢ - - - ¢ None observed Debris; boulders (bedrock)

TON 8’ - - - - . - None observed

105N ¢ . . . . . . Heavy @ ¢

JON 3 : . - - . - None observed
115N 1w . - 9% 9 - 0 H 011" Debris: wood
210N 1 - - 200 10 - - Slight grading to heavy @ 0-11° 3 high PID @ 6-11°. Oily sheen on soils.
245N 1 220 4 us | 10 1718 03" _Heswy @ 011" ' Debris; woodchips. Free product 8.
280N 1 . - : - . - _Heay @ 011" No log recorded due to rain

315N 11 168 4 wo | 10 . 02 Heavy @ 03, mod. @ 3-11° Debris: railroad ties, etc.
360N w 20 * ! 10 48 by Heay @ €11 2&;:; ::ch v=4 wiproduct. Soils had

410N g 18 ¢ | 3 6 161 03 H 0.3", mod. @) 3-8’ Debris: railroad ties. ¥=2 wiproduct
508 a- 0 - 0 . 0 - slight @ 6-8' U=29
1008 10 19 > 0 - 170 02" Heavy @ 0-10/ Debris: woodchipe

1458, 10E 10 03 v 19 [ 01 - Sigh @1 vz w1, minor odor all depths ’




selected as representative of this area. B(a)P equivalent values
vary from 8,800 to 52,000 ug/kg in BH-8 (10 feet) and MW-6 (1~
10 feet), respectively. Reported PCP concentrations for these
samples are 83,000 and 450,000 ug/kg. Volatile compounds were also
detected in samples from this area with benzene concentrations of
100 and 120 pg/kg in the two samples discussed above.

Contamination in subsurface soils of the tar mat area can be
characterized by samples BH-9 (9.5 feet) and BH~10 (5 feet).
Visually, the BH-9 sample appeared only slightly contaminated
(i.e., sheen observed on soil surface) whereas the sample collected
at BH-10 could be described as moderately contaminated (i.e., gray
color with dark streaks). B(a)P equivalent concentrations of 3,200
and 4,500 ug/kg were recorded for BH-9 and BH-10, respectively and
the PCP concentrations for these two samples were 820 and 1,700
pg/kg. Benzene was not detected in the BH-9 sample although total
BTEX present was 200 ug/kg. Total BTEX in the BH-10 sample was
2,600 pg/kg but benzene was reported to be only 24 pg/kg. The only
dioxin analyses conducted on samples from this area were for BH-9
(5 feet). The calculated 2,3,7,8-TCDD equivalent for this sample
was 0.69 ug/kg. Concentrations of PAHs and phenols in this sample
were several orders of magnitude less than those detected in
obviously contaminated samples collected in the area. As reported

previously, the materials of the tar mat have provided the highest
concentrations of PAHs and PCP.

Three subsurface soil samples were collected to determine
contaminant concentrations for material in the waste cell
constructed during the 1989 removal action. The first sample
collected in borehole BH-1 (1-12 feet) was a composite representing
the stabilized waste present in the cell. The second sample from
this boring (20 feet) was collected below the waste and liner to
provide information regarding contaminant concentrations below the
cell. A second sample of the waste material was collected from
BH-3 at a depth of 0.5 to 6 feet. Maximum B(a)P equivalent and PCP
concentrations reported for the waste cell were 36,600 and
170,000 pg/kg, respectively. Volatile compounds were present in
all three samples with a maximum reported benzene value of
240 pg/kg from stabilized waste materials. The single sample from
BH-3 was analyzed for dioxin. The calculated 2,3,7,8-TCDD
equivalent value for this sample is 3.23 ug/kg.
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Soils with moderate visual contamination were usually gray in color
with occasional black streaking, had an oily sheen, and PID
readings were generally less than 100 ppm. Some elevated PID
readings were also found in soils with no outward evidence of
contamination other than a slight sheen. In all cases, positive
visual evidence was accompanied by a characteristic creosote odor.

Appendix D presents the subsurface sampling data results. Some of
the highest concentrations of contaminants found at the site are
located within the former process area. Samples which provide
examples of these high levels of contamination include MW-4
(5 feet), Mw-5 (0-10 feet), BH-14 (0-10 feet). The sample
collected at BH-14 (0-10 feet) had the highest B(a)P equivalent and
PCP concentration of the three samples at 53,400 ug/kg and
200,000 ug/kKg, respectively. The levels of PCP were 13,000 and
110,000 pg/kg in MW-4 and MW-5 and B(a)P equivalent concentrations
were 52,960 and 48,840 upg/kg, respectively. Volatile organic
compounds, consisting of benzene, toluene, ethylbenzene, and xylene
(BTEX), were detected in most subsurface soil samples from the
former process area. Benzene concentrations for MW-4 (5 feet), MW-
5 (0-10 feet), and BH-14 (0-10 feet) are 21 ug/kg, 29 ug/kg, and
150 ug/Kg, respectively. All of these compounds are hazardous
substances as defined at CERCLA Section 101(14), 42 U.S.C. §
9601 (14) and further defined at 40 CFR § 302.4.

Four samples were collected for dioxin analysis from various depths
during the drilling of MW-2A and MW-2. Calculated 2,3,7,8-TCDD
equivalent concentrations were relatively low and decreased with
increasing depth of the sampling interval. TCDD equivalent
concentrations were 0.49 ug/kg at 0-10 feet, 0.01 ug/kg at the
13-16 feet and 31-35 feet depths, and undetected at 51 feet.

Concentrations of contaminants in subsurface soils of the former
impoundment and drainage areas are similar to those found in the
process area. However, the areal extent and depth of contamination
in this area are not as great as that of the process area. As with
subsurface soils in the process area, analytical data correlate
well with evidence from visual observations and field screening
methods employed during trenching and borehole drilling. Samples
collected from BH-8 (10 feet) and MW-6 (1-10 feet), have been
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Results for subsurface soil samples collected in the southern
portion of the site indicate significantly less contamination
exists in this area relative to other portions of the site such as
the process area. Sample MW-1A (0-10 feet) contained 82 ug/kg of
PCP but no PAHs or volatile compounds were detected. Conversely,
MW-1 (51 feet) reported no PCP, but had 2,300 pug/kg total phenols,
1,050 ug/kg total PAHs, and 320 ug/kg ethylbenzene. B(a)P and
B(a)P equivalents concentrations were undetected in these samples.
Sample MW-1A (0-10 feet) was also analyzed for dioxin and a
2,3,7,8-TCDD equivalent value of 0.002 ug/kg was calculated.

North of Creosote Branch, contaminant levels were detected at
similar concentrations as were found in the southern portion of the
site. A sample collected at Mw-7 (0-10 feet) had a B(a)P
equivalent concentration of 145 ug/kg. No volatile compounds were
detected, but 92 ug/kg PCP were reported.

In summary, grossly contaminated subsurface soils are present
throughout the former process area, the impoundment area, and the
tar mat area. Significantly lesser concentrations of some
contaminants are present at depth in the southern and northern
portions of the site. Concentrations of contaminants in these
locations decline rapidly with depth. All of these compounds are
hazardous substances as defined ar CERCLA Section 101(14), 42
U.S.C. § 9601(14) and further defined at 40 CFR § 302.4.

5.5.4 AREAL AND VERTICAL EXTENT OF CONTAMINATION

The estimated areal and vertical extent of subsurface soil
contamination at American Creosote is shown in Figure 11. This
figure was prepared using data and information from a variety of
sources. Visual evidence and PID readings recorded during
trenching excavations and hand auger borings provided data critical
to the determination of the extent of contamination in the upper
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10 feet of the subsurface. Generally, as shown in Figure 11, the
area outside the 10 foot contour line represents those areas where
there is no visual or PID evidence of contamination. Information
at depths greater than 10 feet was obtained from borehole
lithologic descriptions, laboratory results of samples collected
during monitor well installation and boreholes, and to a lesser
extent, PID readings. In preparing Figure 11, subsurface soil
samples containing more than approximately 10,000 pug/kg total
organic compounds were included within the extent of contamination
shown. In areas where data were lacking (e.g., depths greater than
10 feet in the tar mat area), professional judgment was used to
estimate the areal and vertical extent of contamination.

The largest volume of contaminated soils is located in the former
process area. Contaminated soils in this area occupy approximately
five acres and extend to a maximum identified depth of 40 feet.
The deepest contamination appears to be centered in an area north
of the former tank farm and boiler building. Based on a review of
historical aerial photographs, this portion of the site received
spills, runoff and possibly discharges over much of the operating
life of the plant (80 years). An exploratory soil boring, BH-16,
was advanced near the center of this contaminated area. Stained
subsurface soil was observed to a depth of 40 feet. Analytical
data from samples collected in this borehole corroborated visual
evidence of gross contamination to a depth of at least 38 feet but
no more than 47 feet in this area.

Figures 12 and 13 depict the extent of grossly contaminated soils
at two different intervals based strictly on visual evidence
obtained during trenching activities. For these figures, gross
visual contamination is defined as those soils darkened in
appearance by creosote contamination with very little or none of

the original soil coloration remaining.

Based on the results of the RI the contaminated areas at the
American Creosote site are shown in Figure 14. These contaminated
areas are shown as geometric shapes to facilitate volume
calculations. Some of the characteristics of these areas are
presented in Table 3. The total volume of contaminated soil is

estimated at approximately 273,000 cubic yards. Volume estimates
were also calculated for 5-foot and 10-foot excavation depths, so
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that these partial source control actions could be evaluated. The
5-foot and 10-foot excavations would occur in the most heavily
contaminated portions of the site as shown in Figures 12 and 13
respectively. Assuming the S5-foot excavation is conducted, the
total volume of soil removed is 59,000 cubic yards. Assuming the
10-foot excavation is conducted, the total volume is 106,000 cubic
yards.

5.5.5 GROUND WATER INVESTIGATION

Ground water investigations began with the installation of
piezometers throughout the site. Piezometers were installed to
confirm ground water flow directions so monitor wells could be
optimally located. A total of 12 piezometers, as shown in Figure
15, were installed onsite to characterize the hydraulic gradient of
the shallow aquifer in the contaminated area. Eleven of the twelve
piezometers were positioned within the portion of the site area
bounded by Creosote Branch. One piezometer was installed on the
west side of the Creospte Branch, in the former American Creosote
office yard, to evaluate the hydraulic effects of the stream on the
shallow aquifer.

The piezometric water levels were used to strategically place four
deep and seven shallow monitor wells up- and down-gradient of the
contaminated portions of the site. The shallow monitor well
boreholes were screened within fine to medium sand and gravel in
the top ten feet of aquifer and ranged from 20 to 25 feet in total
depth. Deep monitor wells were screened in a fine sand and silty
zone approximately sixty feet below grade.

Twelve ground water samples were collected between March 10-13,
1992, for the American Creosote site RI/FS. Eleven of these
samples were collected from monitoring wells, which are shown in
Figure 15. One sample was also collected from the Red Hill
drinking water supply well. The location of this well is shown in
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TABLE 3

CHARACTERISTICS OF CONTAMINATED AREAS

1 24 ft. 6,300 Post-Removal Mound
2 20 ft. 50,400 Southwest Process Area
3 30 ft. 45,000 Process Area
4 15 ft. 54,700 Treated Wood Storage Area
5 20 ft. 16,600 Northeast Process Area
, 6 10 ft. 31,900 Process/Impoundment Area
7 20 ft. 42,200 Impoundment Area
8 20 ft. 15,300 Tar Mat Area
9 10 ft. 10,100 Tar Mat Drainage Area
Total Volume 273,000




Figure 8. On June 1 and 2, 1992, monitor wells MW 1, 3, 6 and 7
were re-sampled for PAHs and phenols. Laboratory data reports for
all these samples are included in Appendix E.

Analytical data for ground water are available from current and
previous investigations. Ground water data from previous
investigations are most useful for those areas not sampled during
the current investigation. Monitor well installation and ground
water sampling in the current investigation focused on providing

information up-gradient and down-gradient of known or potential
source areas.

Shallow monitor well MW-1A and deep monitor well MW-1 were
jnstalled on the southern portion of the site to provide data on
ground water quality upgradient of contaminant sources present on
site. The only organic compound detected in ground water from
MW-1A was fluorene at a concentration of less than 1 ug/l. Several
PAH compounds were reportedly detected in the sample from MW-1 but
each was present at less than 1 ug/l. Data from the April 1992
resampling of MW-1 indicated no PAH compounds or phenols above
detection limits. These data document that ground water entering
the site is essentially free of the organic compounds associated
with site contamination.

Based on available data and professional judgment, the areas of
greatest ground water contamination by site-related organic
compounds are the former process area, impoundment area, and
portions of the site which lie hydraulically down-gradient of these
locations. Phase-separated liquids have been identified in at
least two shallow wells representing these portions of the site,
MW-4 and MW-6. Phase-separated liquids are identified as

Non-Aqueous Phase Liquids (NAPL) and further defined as "floating"
low density phased ILNAPL or "sinking" dense phased DNAPL. In the
course of this text reference will be made to "product" which is
considered to be the same as NAPLs. All of these contaminants are
hazardous substances as defined at CERCLA Section 101(14), 42
U.S.C. § 9601(14), and further defined at 40 CFR § 302.4.
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from the shallow monitor well MW-8 west of the zone of subsurface
soil contamination. No volatile organic compounds or phenols were
detected in the ground water at this location. '

Deep monitor wells were installed to the east (MW-3), west (MW-2),
and north (MW-7) of the former process area. Analytical data for
ground water from these wells reported no detectable organic
conpounds with the exception of extremely low levels of PAHs (less
than 1 ug/l). However, subsurface soil samples collected from the
intervals screened by MW-2 and MW-3 document the presence of
adsorbed contaminants, particularly phenols, at that depth. The
resampling of MW-3 and MW-7 indicated that no PAHs or phenols were

present in deep ground water at these locations above detection
limits.

Based on lithologic information, it appears unlikely that there is
significant interaction between the zones in which the shallow and
deep monitor wells are screened. Relatively dry, interbedded silty
sands and silty clays were encountered between 30 and 50 feet
during the drilling of all deep monitor wells and deep boreholes.
These interbedded layers in combination with the upward vertical
hydraulic gradient appear to prevent or least retard the migration
of dissolved contaminants from the upper zone to the lower zone
data. Data collected from deep borehole BH-16 suggest a maximum
depth of migration for NAPLs of 40 feet.

A ground water sample was also collected from a nearby public water
supply well belonging to the Red Hill Water Cooperative (Figure 8)
during both sampling events. This well is screened from
approximately 550 to 600 feet in the Sparta Sand. The only organic
compounds detected in the sample from this well are acenaphthene
(3.29 ug/l) and fluorene (0.11 ug/l). A resample of this well,
however, indicated no PAHs or phenols present above detection
limits.

Based on data currently available, samples collected from deep
monitor wells (approximate depth 55-65 feet) contained no
detectable contamination. The presence of low concentrations of
organic contaminants in subsurface soil samples collected from the
intervals screened by these wells suggest that any contaminants

\
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Observations of monitor well MW-4, located north of the former
process area and screened from 11 to 21 feet, have found both LNAPL
and DNAPL product phases. The sinking product phase has been
determined to be approximately 1 foot thick at the bottom of this
well. Floating product is also present in MW-4 and its thickness
has been estimated at approximately 2 inches. A thin layer of
floating product as well as traces of sinking product has been
observed in MW-6, which is screened from 5 to 20 feet.
Additionally, during the field investigation, product was observed
seeping directly from the bank of Creosote Branch to the stream
surface, particularly in the location depicted on Figure 7.

Ground water samples collected from monitor wells Mw-4 and MW-6
contain the highest concentrations of dissolved contaminants
detected in site ground water samples. B(a)P equivalent

concentrations in ground water from MW-4 and MW-6 are 868 and
369 ug/l, respectively. Concentrations of many of the individual
compounds are just above or just below maximum solubility for these
compounds. Benzene is also present in ground water samples from
these wells with reported concentrations of 162 and 146 ug/1,
respectively. No phenols were detected in MW-4 and MW-6 in these
earlier results. However, the resampling of MW-6 indicates total
phenols of 154,400 pg/l and no PCP. All of these contaminants are
hazardous substances as defined at CERCLA Section 101(14), 42
U.S.C. § 9601(14), and further defined at 40 CFR § 302.4.

Shallow monitor wells MW-3A and MW-5, screened from 5 to 20 and 17
to 27 feet, respectively, are also located within the area of
contaminated soils surrounding the process and impoundment areas.
Analytical data for ground water samples from these wells
demonstrate ground water contamination exists in these areas but at
lower concentrations than those in MW-4 and MW-6. No LNAPLs or
DNAPLs were observed. B(a)P equivalents reported for MW~-3A and MW-
5 were both 0 ug/l. Benzene was present in these samples at
concentrations of 12 and 18 ug/l. Phenols were not detected.

Ground water from shallow monitor well MW-2A, located near the
western limit of the contaminated subsurface soils, exhibits
significantly lower concentrations of contaminants than MW-3A and
MW-5. No evidence of LNAPLs or DNAPLs was observed at this
location. No phenols were reported. Similar results were obtained
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present are strongly adsorbed to the matrix material and are not
available for ground water transport.

In summary, sampling data from shallow monitor wells (approximate
depth 15-25 feet) indicates that the extent of ground water
contamination closely follows the pattern of contaminated
subsurface soils illustrated in Figure 11. Estimated extent of
shallow ground water contamination and NAPLs are depicted in Figure
16. Creosote Branch appears to be effectively intercepting the
northward migrating contamination from the former process and
impoundments areas. Based on an estimated average contaminated
thickness of 25 feet, and assuming a porosity (amount of void space
in the subsurface soils) of 0.3, the contaminated ground water
volume has been calculated to be approximately 24 million gallons.
Evidence exists that DNAPLs are present at several intervals within
areas of greatest contamination (areas surrounding BH-16 and MW-4).
Presence of these DNAPLs roughly coincides with the 30-foot contour
. of subsurface soil contamination shown in Figure 11. DNAPLs may
also be present in the former impoundment area (MW-6 and BH-8).

6.0 SUMMARY OF SITE RISKS
6.1 RISK OVERVIEW AND EXPOSURE ASSESSMENT

A risk assessment is a procedure that uses a combination of facts
and assumptions to estimate the potential for adverse effects on
human health or the environment from exposure to hazardous
substances, pollutants, or contaminants found at a site. Risks are
determined by comparing actual chemical concentrations at a site
versus chemical exposure limits known to have an adverse impact on
human health or the environment. Carcinogenic risks are expressed
in terms of the chance of developing cancer over a given period of
exposure. Toxicity assessments of non-carcinogenic risks are based
on comparing site contaminant concentrations to reference
concentrations known to have an adverse non-cancerous impact.
Conservative assumptions are used in calculating risks that weigh
in favor of protecting human health.
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industrial and trespassing is available in the administrative
record.

6.2 TOXICITY ASSESSMENT

The objective of the toxicity assessment is to weigh available
evidence regarding the potential for particular contaminants to
cause adverse effects in exposed individuals. Also, the toxicity
assessment provides, where possible, an estimate of the
relationship between the extent of exposure to a contaminant and
the increased likelihood and/or severity of adverse effects. The
types of toxicity information considered in this assessment include
the reference dose (RfD) used to evaluate non~-carcinogenic effects
and the slope factor which is used to evaluate carcinogenic
potential.

REfDs have been developed by EPA for indicating the potential for
adverse health effects from exposure to contaminants of concern
exhibiting non-carcinogenic effects. RfDs, which are expressed in
units of milligrams per kilogram per day (mg/kg-day), are estimates
of acceptable lifetime daily exposure levels for humans, including
sensitive individuals. Estimated intakes of contaminants of
concern from environmental media (e.d., the amount of a
contaminated drinking water) can be compared to the RED. RfDs are
derived from human epidemiological studies or animal studies to
which uncertainty factors have been applied (e.g., to account for
the use of animal data to predict effects on humans and to protect
sensitive subpopulations) to ensure that it is unlikely to
underestimate the potential for adverse non-carcinogenic effects to
occur. The purpose of the RID is to provide a benchmark against
which the sum of the other doses (i.e., those projected from human
exposure to various environmental conditions) might be compared.
Doses that are significantly higher than the RfD may indicate that
an inadequate margin of safety could exist for exposure to that
substance and that an adverse health effect might occur.

No RfD or slope factors are available for the dermal route of
exposure. In some cases, however, non-carcinogenic or carcinogenic
risks associated with dermal exposure can be evaluated using an
oral RfD or an oral slope factor. Exposures via the dermal route
generally are calculated and expressed as absorbed doses. These
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The national incidence of risk, or probability, that an individual
nay develop some form of cancer from everyday sources, over a
70-year life span, is estimated at a probability of three-in-ten.
Activities such as too much exposure to the sun, occupational
exposures, or dietary or smoking habits contribute to this high
risk. This three-in-ten probability is considered the "natural
incidence® of cancer in the United States. To protect human
health, the EPA has set the range from one in ten-thousand to one
in one-million excess cancer incidents as the remedial goal for
Superfund sites. A risk of one in one-million means that one
person out of one-million people could develop cancer as a result
of a lifetime exposure to the site. This risk is above and beyond
the "natural incidence" of three in ten. This range may also be
expressed as 1x10°* to 1x10°®. The NCP considers 1x10°® as the point
of departure when no chemical specific requirements have been
established.

.The level of concern for non-carcinogenic contaminants is
determined by calculating a hazard index. The hazard index
.reflects the 1level that chemical contaminants might  cause
poisoning, organ damage, and/orxr other health problens. If the
hazard index exceeds one (1), there may be concern for potential
non-cancer health effects from a extended exposure to the site
‘contaminants.

The risk assessment process evaluated the current site risk, also
called the baseline risk, posed to human health or the environment
by the site if left alone. The calculation of risk was based on
using the values as established in EPA’s Supplemental Guidance on
standard Default Exposure Factors of the Human Health Evaluation
Manual. The environmental risks were calculated based on EPA’s
Environmental Evaluation Manual of March 1989. The risks to human
health for the sediments, soils and ground water were calculated
based on three separate scenarios: a lifetime exposure for a
future residential population living on the site for 30 years, on
individuals visiting the site on a casual basis (trespassing) or
wading in Creosote Branch, and on an industrial basis. Because the
site is surrounded by residential areas, this ROD is based on the
residential scenario which is the most conservative risk
assumption. The discussions that follow will only present the data
from a lifetime exposure. The other exposure information for
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Slope factors (SFs) have been developed for estimating excess
lifetime cancer risks associated with exposure to potentially
carcinogenic contaminants of concern. SFs, which are expressed in
units of (mg/kg-day)™', are multiplied by the estimated intake of
a potential carcinogen, in mg/kg-day, to provide an upper-bound
estimate of the excess 1lifetime cancer risk associated with
exposure at that intake level. The term "upper bound" reflects the
conservative estimate of the risks calculated from the SF. Use of
this approach makes underestimation of the actual cancer risk
highly unlikely. Slope factors are derived from the results of
human epidemiological studies or chronic animal biocassays to which
animal-to-human extrapolation and uncertainty factors have been
applied (e.g., to account for the use of animal data to predict
effects on humans).

There are varying degrees of confidence in the weight-of-evidence
for carcinogenicity of a given chemical. The EPA system involves
characterizing the overall weight of evidence for a chemical’s
carcinogenicity based on the availability of animal, human, and
other supportive data. The weight-of-evidence classification is an
attempt to determine the likelihood that the agent is a human
carcinogen, and thus gqualitatively affects the estimation of
potential health risks. Three major factors are considered in
characterizing the overall weight of evidence for carcinogenicity:
(1) the quality of evidence from human studies; (2) the quality of
evidence from animal studies, which are combined into a
characterization of the overall weight-of-evidence for human
carcinogenicity; and (3), other supporting information that is
assessed to determine whether the overall weight-of-evidence
should be modified. EPA uses the weight-of-evidence classification
system to categorize carcinogenicity of contamination as one of the
following five groups:

Group A - Human Carcinogen: This category indicates that there

is sufficient evidence from epidemiological studies to support
an association between the compound and cancer.
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absorbed doses are compared to an oral toxicity value that is also
expressed as an absorbed dose. Toxicity information used in the
toxicity assessment for the Site was obtained from EPA’s Integrated
Risk Information System (IRIS). If values were not available from
IRIS, then EPA’s Health Effects Assessment Summary Tables (HEAST)
were consulted. The toxicity factors used in this evaluation for
non-carcinogenic effects and carcinogenic effects are summarized in
the tables outlined in the following pages.

For chemicals that exhibit non-carcinogenic health effects, it is
assumed that organisms have repair and detoxification capabillties
that must be exceeded by some critical concentration (threshold)
before the health is adversely affected. For example, an organ can
have a large number of cells performing the same or similar
functions. To lose organ function, a significant number of those
cells must be depleted or impacted. This threshold view holds that
exposure to some amount of a contaminant is tolerated without an
appreciable risk of adverse effects.

For chemicals that exhibit carcinogenic effects, most authorltles
recognize that one or more molecular events can evoke changes in a
single cell or a small number of cells that can lead to tumor
formation. This is the non-threshold theory of carcinogenesis
_which purports that any level of exposure to a carcinogen can
result in some finite possibility of generating the disease.

EPA’s Carcinogenic Risk Assessment Verification Endeavor (CRAVE)
has developed slope factors (i.e., dose-response values) for
estimating excess lifetime cancer risks associated with various
levels of lifetime exposure to potential human carcinogens. The
carcinogenic slope factors can be used to estimate the lifetime
excess cancer risk associated with exposure to a potential
carcinogen. Risks estimated using slope factors are considered
unlikely to underestimate actual risks, but they may overestimate
actual risks. Excess lifetime cancer risks are generally
expressed in scientific notation and are probabilities. An excess
lifetime cancer risk of 1 x 10°® (one-in-one-million), for example,
represents the probability that one additional individual in a
population of one million will develop cancer as a result of
exposure to a carcinogenic chemical over a 70-year lifetime under
specific exposure conditions.
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TABLE 4

SUMMARY OF CHEMICALS OF POTENTIAL CONCERN FOR THE AMERICAN CREOSOTE SITE

SURFACE GROUND SURFACE

soiLs WATER WATER SEDIMENTS
* VOA ANALYTES (vg/kg) o) (o) (ba/kg)
*VINYL CHLORIDE - - -
*1,1-DICHLOROETHENE - - -
<TRANS-1,2-DICHLOROETHENE - - -
1,1-DICHLOROETHANE - - -
«C1S-1,2-DICHLOROETHENE - - -
«CHLOROFORM - - -
+1,1,1-TRICHLOROETHANE - - -
<CARBON TETRACHLORIDE - - -
*BENZENE - 0-162 - -
+1,2-DICHLOROETHANE - - -
*TRICHLOROETHENE - - -
*BROMODICHLOROMETHANE - - -
*TOLUENE - 0-598 - -
~TETRACHLOROETHENE - - -
*CHLOROBENZENE - - - -
+1,1,2.2-TETRACHLOROETHANE - - -
*ETHYLBENZENE - 0-51 - -
*BROMOFORM - - -
M,P-XYLENE - - -
*O-XYLENE - - -
“XYLENES - . 0-371 - -
«1,2-DICHLOROBENZENE - - -
+1,3-DICHLOROBENZENE - - -
1,4-DICHLOROBENZENE - - 4

« PAH ANALYTES (ugkg) (gL o) (og)
*NAPHTHALENE 0-960 0 -200800 - 0-300
*ACENAPHTHYLENE 0-2000 - - 0-410
+ACENAPHTHENE 0- 1700 0-2730 - 0-1100
*FLUORENE 0- 6700 0-8580 - 0-1200
+PHENANTHRENE 0- 13000 0-922 - 0-3300
*ANTHRACENE 0 - 29000 0-922 - 0-770
*FLUORANTHENE 0- 38045 0-2710 - 0-4300
*PYRENE 0 - 55000 0-2060 - 0 - 4000
*BENZ(A)ANTHRACENE 0-28973 0-1060 - 0-1800
CHRYSENE 0 - 37000 0-4340 - 0-1800
~BENZO(BV(K)FLUORANTHENE 0-47469 0-487 - 03000
+BENZO(A)PYRENE 0- 24000 0-658 - 0-1600
<INDENO{1,2.3-CD)PYRENE 0- 11858 - - 0-1200
*DIBENZ(AHIANTHRACENE 0-16000 - - 0 -4600
-+BENZO(G H.DPERYLENE 0- 15000 0-45 - 0+ 1000
* PHENOL ANALYTES (ko) (woL) (1) (okg)
*PHENOL 0-530 0.001 - 0-460
+2-CHLOROPHENOL 0-03 - - 0-60
~O-CRESOL 0-0.1 - - 0-7.1
*M/P-CRESOL 0-0.1 - - 0-290
«2-NITROPHENOL - - - 0-65
+2,4-DIMETHYLPHENOL 0-63 - - 0-40

. +2,4-DICHLOROPHENOL 0-110 - - 0-430
+4-CHLORO-3-METHYLPHENOL - - - 0-12
+2,4,5/6-TRICHLOROPHENOL 0-0.1 - - 0-3
+«2,4-DINITROPHENOL 0-08 - - 0-32
*4-NITROPHENOL 0-06 - - -
+2,3,4,6-TETRACHLOROPHENOL 0-230 0-140 0-320
«4,6-DINITRO-2-METHYLPHENOL 0-10 - - -
*PENTACHLOROPHENOL 0.2-340 - 0-68 0-330




Group B - Probable Human Carcinogen: This category generally
indicates that there is at least limited evidence from
epidemiological studies of carcinogenicity to humans (Group
Bl) or that, in the absence of adequate data on humans, there
is sufficient evidence of carcinogenicity in animals (Group
B2)

Group C - Possible Human Carcinogen : This category indicates
that there is limited evidence of carcinogenicity in animals
in the absence of data on humans.

Group D - Not Classified: This category indicates that the
evidence for carcinogenicity in animals is inadequate.

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

6.3 SITE RISKS AND CONTAMINANTS OF CONCERN

Table 4 presents a summary of all compounds analyzed and a range of
the constituents found in each medium. This data was used in the
baseline risk assessment which was divided into two parts: The
human health evaluation and the ecological evaluation. The
baseline risk assessment was based on reasonable maximum exposure
values for hazardous substances found on site as presented in Table
5. The human health evaluation considered potentially contaminated
media such as surface soils, ground water, surface water, and
sediments. Contaminant migration via an air pathway was evaluated
in the risk assessment. Air monitoring from previous actions and
throughout the remedial investigation activities showed no
significant breathing hazards to the nearby populat:.ons or
terrestrial wildlife.
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TABLE 5

SUMMARY OF EXPOSURE CONCENTRATIONS
AMERICAN CREOSOTE

2-chlorophenol 0.13 0.16 Nﬁ 0.16 NA 23x 10
Dichlorophenol 036 064 064 NA 9.0x 10° |
Dimethyiphenol 0.06 0.09 0.09 NA 12 x 10¢ Jl
Dinitrophenol 83x10* NA 83x10* NA 12x 10° ||
m-fp-cresol 02 039 039 NA 5.5x 104 1
o-cresol 80x 10° NA 80x 10° NA 11x10°
Tetrachlorophenol 0.2 0.4 0.4 NA 5.7x10°

Phenol 049 0.69 0.69 NA 9.7x 10° ' “
Pentachlorophenol 0.6 092 092 1.4 x 10° 13x10? “
Tetrachlorophenol 021 04 04 NA 5.7x10°¢
Trichlorophenol 0.11 0.19 0.19 3.0x 107 2.7x 10°

B(a)P equivalents 11 15 15- 24x10° NA

Acenaphthene 0.44 NA 0.65 NA 93 x 10°




SURFACE GROUND SURFACE
SOiLs WATER WATER SEDIMENTS

METALS (nglt) (hg) (ng/kg)
<ALUMINUM 0-27700 340 321-1150
*ANTIMONY - S0 -
*ARSENIC - - 9.7-84
*BARIUM 79-485 82 90 - 268
<BERYLLIUM 3 2 061-2
sCADMIUM 0-21 - -
*CALCIUM 4340 - 113000 49200 2760 - 70800
+CHROMIUM 0-31 8 0-6
«COBALT 0-133 - 0-2
*COPPER 5.30 8 3-341
*IRON 2500 - 2600 743 1220 - 2450
*LEAD 0-79 - 0-294
*MAGNESIUM 1860 - 80900 2300 103 - 4360
*MANGANESE $9-3280 102 52.7-208
*NICKEL 0-15 - 0-53
*POTASSIUM 3150 - 6000 1760 69.2-2220
+SELENIUM - 126 0-143
*SILVER - - -
*SODIUM 24300 - 281000 7050 88.9 - 20100
<THALLIUM 0-107 182 $8.8 - 181
sVANADIUM 0-91 - 45-7
ZINC . 16-300 42 26-49
-MOLYBDENUM - - -
+PHOSPHORUS 15-323 83 83141
*STRONTIUM 213- 1670 276 13.2-485

DIOXINS (1g/kg)
+2378-TCOD -
+2378-TCDF -
+12378-PeCDF -
+12378-PeCOD -
<23478-PeCOF -
+123478-HxCOF -
+123678-HxCOF | -
«123478-HxCDD -
+123678-HxCDD -

1 2378944!00? -
*123789-HxCDF -
+1234678-HpCDF 0.1072
+1234678-HpCOD 0.4359
+1234789-HpCDF -
-0CDD 5.3465
*OCDF 0.4081




TABLE S (continued)

SUMMARY OF EXPOSURE CONCENTRATIONS
AMERICAN CREOSOTE

Pentachlorophenol 06 0.92 0.92 3.4x10° 2.1x 108

Phenol 0.49 0.69 0.69 NA 1.6 x 10? Il
Tetrachlorophenol 0.2 04 04 NA 9.2x 10° ||
Trichlorophenol 0.11 0.19 0.19 71x 107 44x 10
2,3,78-TCDD equivalent S4x10° NA 55x 10° 1.0x 107 NA

2-chlorophenot

Trichlorophenol 0.11 0.19 0.19 5.0x 102 NA
B(a)P equivalents 11 15 15 39x 101 NA
2,3,7,8-TCDD equivalent 14 x 10%

m-/p-cresol

0.29

0.29

NA

NA




TABLE 5 (continued)

SUMMARY OF EXPOSURE CONCENTRATIONS
AMERICAN CREOSOTE '

Fluoranthene 12 16 16 NA 23X 10*

Fluorene 12 19 19 NA 26x10°

Naphthalene ' 02 03 03 NA 43x10° Jl
I Pyrenc 15 23 2 NA 33x10° l

2,3,7,8-TCDD equivalent 5.4x10° 8.6 x 10° NA

2-chiorophenol

Dichlorophenol 036 0.64 0.64 NA

Dimethylphenol 0.06 0.09 0.09 NA 20x 104
Dinitrophenol 83x 10 NA 83 x 10° NA 19x 10* A “
m-/p-cresol 02 039 039 NA 8.8 x 10° “

o-creso} 8.0x 10° NA 80x 10* NA 18 x 10?

=
e



TABLE 5 (continued)

SUMMARY OF EXPOSURE CONCENTRATIONS
AMERICAN CREOSOTE

2-chiorophenol 1.2 NA 1.2 NA 13x 107

m-/p-cresol 029 NA 029 NA 32x10° |

Pentachlorophenol 0069 NA 0069 9.8 % 10" 76x 10° i

Tetrachlorophenol NA 42x10°

B(a)P equivalents NA
| Acenaphthene 0.6 012 012 NA 11x 10" |
|rAnthraeene 021 0.48 0.48 NA 44x10? “
| Fuoranthene 059 048 048 NA 14x10°

Fluorene 20 43 43 NA 41x 10!

Pyrene 03 0.73 0.73 NA 6.7x 107

Napthalene 48 1 11 NA 9.6 x 10"




Pentachlorophenol

TABLE S (continued)

SUMMARY OF EXPOSURE CONCENTRATIONS
AMERICAN CREOSOTE

Tetrachlorophenol

2-chlorophenol 12 NA 12 NA : 31x10*
m-/p-cresol 0.29 NA 0.29 NA 74x 10° “
Pentachlorophenol 0.069 NA 0.069 23x 10" 18x 10° “
Tetrachlorophenol 9.7x 10°

2-chlorophenol 12 NA 12

m-/p-cresol 0.29 NA ' 0.29 NA NA “
Pentachloropheno} 0.069 NA 0.069 NA NA
Tetrachlorophenol 021 NA 038 NA NA




Based on the results of previous field sampling and historical site
activities, polynuclear aromatic hydrocarbons (PAHs), expressed as
benzo(a)pyrene equivalents, and pentachlorophenol (PCP), were
tentatively selected as the major hazardous substance
contaminantsof concern prior to the RI field sampling. In addition
to these contaminants, the volatile compounds associated with the
use of petroleum as a carrier fluid were identified as potential
contaminants of concern. These volatile compounds are benzene,
toluene, ethylbenzene and xylenes (BTEX), and are also hazardous
substances as defined at CERCLA Section 101(14), 42 U.S.C.

§ 9601(14), and further defined at 40 CFR § 302.4. As shown in the
following analyses, these assumptions were verified by the RI.

6.3.1 HUMAN HEALTH RISKS

A summary of site risks from contaminants at the American Creosote
site is presented in Tables 6 and 7. The risks shown in these
tables were calculated based on standard default assumptions that
often overestimate potential risks. The human health risk from
potential exposure to ground water is based on the conservative
assumption that exposure would occur at the site. Such exposure is
unlikely to occur since no domestic wells currently exist on the
site, however, it is assumed that future generations may tap into
the ground water at the site. The information gathered at the site
indicates that the salt-water interface is rising in this Parish
due to excessive withdrawal from aquifers below 600 feet. The
potential remains that in the future shallower aquifers may be used
even though they do not yield as much water as the deeper aquifers.
In addition, the standard default assumptions as previously noted
are included in Table 9 at the end of this section of the ROD.
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" TABLE 5 (continued)

SUMMARY OF EXPOSURE CONCENTRATIONS
AMERICAN CREOSOTE

Benzene 3.8x 102 79 x 102 79 x 107 12 x10°% NA

Ethylbenzene 99x10° 21x10? 21x 10? NA 19x 10°

Toluene 0.075 02 02 NA 18 x 10? “
Xylenes 0.055 12 x 10?

Benzene 79 x 102 NA

Ethylbenzene 9.9x10°% 2.1x10? 2.1 x 107 NA 11x10* “
Toluene 0075 02 02 NA 11x10° |
xy.lenes 0.055 0.13 0.13 NA 72x 10* “

NA - Not applicable



TABLE 6 (Continued)

CANCER RISK ESTIMATES FOR FUTURE LAND USE
RESIDENTIAL LIFETIME EXPOSURE
AMERICAN CREOSOTE

13x 10? No 5.79 B2 NA | EPA (1992)| Food,Water| 7.5 x 10°

Benzene

Leukemia | EPA (1992)|  Water 35x 10°

Pentachlorophenol 23x 10" No 0.12 B2 NA EPA (1992) Food 28 x 10"
B(a)P equivalents 15x10* No 5.79 B2 NA EPA (1992) | Food,Water] 8.7x 10*
33x 10" 15x 10° B2 NA EPA (1991) Food 50x 10°

2.3,7,8-TCDD equivalents

£

Pentachlorophenol 9.8 x 10" Yes 012 B2 NA EPA (1992) Food - 12x 10"
2,3,7,8-TCDD equivalents 5.7x 10" Yes 15 x 10 B2 NA EPA (1991) Food 86x10*
uiway Riske o 86x 10*

9.1 x 10?



TABLE 6

CANCER RISK ESTIMATES FOR FUTURE LAND USE
RESIDENTIAL LIFETIME EXPOSURE
AMERICAN CREOSOTE

Pentachlorophenol 1.4 x 10° No 0.12 B2 NA EPA (1992) Food 1.7x 107
2,4,5/6 Trichlorophenol 3.0x 107 No 0.011 B2 NA EPA (1992) Food 33x10°
B(a)P equivalents 24x10° No 5.79 B2 NA EPA (1992) | Food,Water| 14x 10
2,3,7.8-TCDD equivalents 8.6x 10° No 15x 10° B2 NA EPA (1991) Food 13x 10° “

14x 10?

Pentachlorophenol 3.4x 104 Yes 0.12 B2 NA | EPA(1992)] Pood | 41x10
2,4,5/6 Trichlorophenol | 7.1x 107 Yes 0011 B2 NA | EPA(1992)| Food | 78x10° I
2.3,18-TCDD equivalents 1.0x 107 Yes 15 x 10° B2 NA | EPA (1991)|  Food 15 x 10° N

0
Penitachlorophenol 24x 10" No 0.12 B2 NA EPA (1992) Food 29x 102
2,4,5/6 Trichlorophenol 50x 10" No 0011 B2 NA EPA (1992) Food 55x 10"
|rB(a)P equivalents 39x 10" No 5.79 B2 NA EPA (1992) Food 23x10°
2,3,7,8-TCDD equivalents 14x 108 EPA (1992) 2.1x10*

23x10°*




26 x 10°

TABLE 7 (Continued)

FUTURE LAND USE
RESIDENTIAL (LIFETIME)
CHRONIC HAZARD INDEX ESTIMATES

AMERICAN CREOSOTE

decreased red blood

Fluorene No 0.04 low EPA, 1992 | gavage 3,000 6.5x 10*
cells

“ Naphthalene 43x10°¢ No 0.04 - reduced body weight| EPA, 19911 gavage 10,000 1.1x 10*

Pyrene 33x10°| MNo 003 kidney EPA, 1992 gavage 3,000 11x10?

23x10?

2-chlorophenol 3.7x 10° Yes 0.005 low reproduction EPA, 1992| water 1,000 74 x 10*
m/p-cresol 8.8 x 10¢ Yes 005 medium weight loss, EPA, 1992 food 1,000 18x 10*
neurotoxicity
o-cresol 1.8x 10° Yes 0.05 medium neurotoxicity EPA, 1992} gavage 1,000 36x10* 4“
2,4-Dichlorophenol 15x 10° Yes 0.003 - immune system | EPA, 1991 - 100 50x 10°
2,4-Dimethylphenol | 2.0x 10¢ Yes 0.02 - CNS EPA, 1991 - 1,000 1.0x 10*
2,4-Dinitrophenol 19x 10* Yes 0.002 - cataracts EPA, 1991 - 1,000 9.5 x 10° i“
Pentachlorophenol 21x10° Yes 0.03 medium liver, kidney EPA, 1992| food 100 7.0x 10*
Phenol 16x 10° Yes 06 low reduced f;}t‘al body | EPA, 1992 gavage 100 2.7 x 10° J
weight




TABLE 7

FUTURE LAND USE
RESIDENTIAL (LIFETIME)
CHRONIC HAZARD INDEX ESTIMATES
AMERICAN CREOSOTE

2-chlorophenol 23x10° No 0.005 low reproduction EPA, 1992| water 1,000
m/p-cresol 55x 10¢ No 0.05 medium weight loss, EPA, 1992] food 1,000 11x10*
neurotoxicity
o-cresol 1.1x 10’ No 0.05 medium neurotoxicity EPA, 1992 gavage 1,000 22x10*
2,4-Dichlorophenol | 9.0x 10° No 0.003 - immune system | EPA, 1991 - 100 | 30x10°
2,4-Dimethylphenol | 12x 10° No 0.02 - CNS EPA, 1991 -- 1,000 60x 10°
2,4-Dinitrophenol 12x10° No 0.002 - cataracts EPA, 1991 - 1,000 60x 10° 1
Pentachlorophenol | 13x10° | No 003 | medium | liver,kidney | EPA, 1992| food 100 43x 104 |
Phenol 97x10°] No 0.6 low reduced fetal body | EPA, 1992 | gavage 100 16x10°
weight
2,346 5.7x10¢ No 0.03 medium liver EPA, 1992 gavage 1,000 19x10*
“ Tetrachlorophenol
“ 24,5 27x10°|  No 01 low liver, idney | EPA, 1992 food 1,000 27x 10° J
Trichlorophenol
Acenaphthene 93x10°| Mo 0.6 low fiver EPA, 1992 gavage 3,000 16 x 10* t
Anthracene 19x10*|  No 03 ow - EPA, 1992] gavage | 3000 63 x 10* | I
Fluoranthene 23x 10* No 0.04 low neuropathy, liver | EPA, 1992 gavage 3,000 58x 10° JI




TABLE 7 (Continued)

FUTURE LAND USE
RESIDENTIAL (LIFETIME)
CHRONIC HAZARD INDEX ESTIMATES
AMERICAN CREOSOTE

Ethylbenzene 1.1 x 10* 0.285 low liver, kidney 39x10*
“ Toluene 1.1x 10° No 0571 low CNS EPA, 1992 1,000 19 x 10?
Xylenes 72x10* No 02 medium hyperactivity EPA, 1992 gavage 100 3.6x10°

43




TABLE 7 (Continued)

FUTURE LAND USE
RESIDENTIAL (LIFETIME)
CHRONIC HAZARD INDEX ESTIMATES
AMERICAN CREOSOTE

23,4,6- . liver 1,000 31x10*
Tetrachlorophenol
24,5 44x10¢ Yes 01 liver, kidney 1,000 44x10°
Trichlorophenol
73x 10*
Acenaphthene 11x10? No 0.06 fow liver EPA, 1992 | gavage 3,000 18
Il Anthracene 44x10?| No 0.3 low - EPA, 1992] gavage | 3,000 15
f' Fluoranthene 14x10? No 0.04 low neuropathy, liver | EPA, 1992 gavage 3,000 35
Fivorene 40x10'| No 0.04 low | decrensed red blood | EPA, 1992 gavage 3,000 100 “
cells
Naphthalene 9.6 x 10? No 0.04 - reduced body weight| EPA, 1991 gavage 10,000 A4
{| Pyrene 67X10?| No 0.03 low kidney . | EPA, 1992 gavage 3,000 22 “
Phylbenzene 19x 10° No 0.1 low liver, kidney EPA, 1992 gavage 1,000 19x10?
Toluene 18x102| No 02 low CNS EPA, 1991 - 1,000 9.0 x 10? |
Xylenes 1.2x 107 No medium hyperactivity gavage 6.0x 10° “

43




As shown, the potential risks to human health are from surface
soils and contaminated ground water, while sediments within
Creosote Branch are below established health-based goals for
remediation. Currently, carcinogenic threats to human health via
exposure to ground water and surface soils are above EPA’s target
risk range for taking actions at CERCIA sites. For the aquifer,
the upper-bound estimate of carcinogenic health risks associated
with potential lifetime exposure was reported as 8x10°2, The
majority of risk associated with this exposure is from drinking the
carcinogenic PAHs (expressed as B(a)P) from contaminated ground
water. For surface soils the ingestion and direct contact (dermal
contact) exposures from carcinogenic PAHs and dioxins are
represented as 2%x10°2. Both contaminated surface soils and ground
water greatly exceed the lower bound of EPA’s target risk range of
1x10°* and represents a significant carcinogenic health risk.

The non-cancer health risks reported as the hazard quotient was as
high as 43 for potential exposure to ground water. This value is
_substantially greater than the established NCP goal of less than 1.
The risk from this aquifer js driven primarily by the individual
.PAH compounds such as naphthalene and fluorene. "The contaminated
ground water presents an unacceptable noncarcinogenic health risk.

6.3.2 IMPACTS TO THE ENVIRONMENT

A detailed ecological assessment was conducted using worm studies
of surface soils, and bioassays of the surface waters and sediments
of Creosote Branch. Knowledge of site ecology is based on site
reconnaissances and a compilation of existing ecological
information. Surveys were conducted of terrestrial vegetation and
wildlife, aquatic and wetland habitats, and aquatic life. The
ecological risk assessment was conducted in accordance with the
Risk Assessment Guidance for Superfund: Volume II, Environmental
Evaluation Manual (EPA, 1989b), and Ecological Assessment of
Hazardous Waste Sites: A Field and Laboratory Reference (EPA,
1989c) .
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Risks to the following media were evaluated as part of that risk
assessment:

- terrestrial vegetation;
- terrestrial wildlife;
- aquatic life; and

- wetlands.

6.3.2.1 Field Ecological Investigations

A field investigation of the site and adjacent properties was
conducted on March 18, 1992. Wetlands were identified using the
three parameter approach of the 1989 Federal Manual for Identifying
and Delineating Jurisdictional Wetlands (Fed. Interagency Comm. for
Wetland Delineation 1989). This approach identifies wetlands based
on the presence of the following criteria: (1) a periodic
predominance of hydrophytic vegetation, (2) a substrate of
predominantly undrained hydric soil and (3) a substrate saturated
or inundated during at least part of the growing season.

During the investigation, data were collected on vegetation, soils
and hydrological characteristics of the site. A qualitative
assessment was made of vegetative communities on-site by noting the
distribution and extent of different plant species in each of three
general vegetative strata: the canopy, the understory, and the
herbaceous layer. The extent of each species was estimated by
direct observation. The U.S. Fish and Wildlife Service (FWS) has
assigned a wetland indicator classification to plant species, based
on the growth requirements of each species. This classification
was used concurrently with field observations to determine the
approximate extent of wetland plant communities on site.

Soil was evaluated to determine the upper 1limit of the wetland
boundary. However, in this study, soil sampling was relied upon to
a lesser extent, given the highly disturbed and contaminated nature
_of the soil. Soil profiles were investigated visually for color,
organic content, general texture, mottling or streaking and
evidence of past disturbance. Hydrologic indicators were used in
conjunction with soils and vegetation to establish the upper
wetlands boundary. These indicators included topographic and
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surface water features, soil saturation and evidence of past
jnundation or surface flow, such as tree buttressing, watermarks,
darkened leaves, sediment deposition and/or driftlines. :

Most of the site previously has been utilized for various wood
treating activities and consequently is denuded of most vegetation.
This is particularly true of the former process area where various
buildings, wood treating apparatus and storage tanks were located.
This activity has resulted in highly disturbed vegetation and bare
soil mosaic composed of a variety of disturbance species, with
little discernible pattern. Wetland tree species such as black
willow were observed growing alongside upland species such as black
locust, with escaped cultivars including scattered crabapple trees.
Patches of grasses, such as quackgrass and cheatgrass were common
throughout this area. Most of this area is covered by weedy
. herbaceous species, such as ragweed, goldenrod, panic-grass, India
lovegrass, and numerous other invaders. This former process area
: thus offers little habitat value for wildlife.

. The west-central and southern portion of the site was used for wood
..storage and debarking. This area has been subject to less frequent
and vigorous disturbance and is presently in an early successional
stage dominated by knee-high saplings of red maple and willow and
shrubs such as alder and elderberry. Rushes, sedges, rough-stemmed
goldenrod, tick-seed sunflowver, pokeberry, and a variety of other
weedy herbaceous species are present. :

A relatively undisturbed wetland-upland complex is located along
the east and west peripheries of the site and the northern third of
the property. Three relatively intact wetland types exist within
this undisturbed area including a palustrine forested wetland, a
palustrine emergent wetland, and an open water wetland.

A palustrine forested wetland covers much of the northern portion
of the site. This palustrine forested wetlands consists of a
canopy dominated by several oaks including willow oak, overcup oak,
and water oak, American elm and sweet gum. Sweetbay magnolia, red
maple and black gum represented a minor proportion of the canopy
trees. Understory vegetation consists of green ash, water locust,
stiff dogwood, hybrid oak species and hornbean. Due to seasonal
factors, herbaceous vegetation was uncommon at the time of the
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study but greenbrier, poison ivy, and supplejack were present.
White oak, swamp chestnut oak, American beech, loblolly .pine and
black gum were noted in areas of slightly higher ground.

Small pockets of emergent wetlands were noted in disturbed portions
of the palustrine forested wetland. These areas exist along the
western and northern site boundary and have formed in canopy
openings and historic road beds. These wetlands are dominated by
swamp leucothoe, sweet pepperbush, elderberry, arrowleaf tearthumb,
rush, sedge, and in some areas by cattails and other emergents.

A open water wetland is present along the east central corner of
the site. It is situated in an upland area dominated by shortleaf
pine, sweet gum, white ash, mockernut hickory, southern red oak,
and others. As suggested by the shape and size of the basin, it is
likely that this pond is man-induced and may have been the site of
a former borrow pit or lagoon.

Numerous small upland inclusions were identified within the
northern forested wetland and are associated with railroad track
beds and dredge spoils along the northern edge of the property.
These areas are higher in elevation than the surrounding forest,
and are dominated by white oak, sassafras, white ash, loblolly

pine, and red maple saplings. Mayapple and trumpet honeysuckle
were present in the herbaceous layer.

Most of the eastern fringes of the property as well as the parcels
adjacent to the sewage treatment plant consist of a upland
community dominated by 1loblolly pine, shortleaf pine, American
beech and white oak. The understory is comprised of a variety of
sapling and shrub species, including scrub oak, black locust, black
cherry, sassafras, prickly dewberry, winged sumac and dangleberry.
Typical herbaceous species include bracken fern and goldenrod.

6.3.2.2 Wetlands Determination

Portions of the American Creosote site possess the three criteria
necessary to meet the regulatory definition of a wetland. These
areas are presented on Figure 17. Approximately 28.3 acres of
wetland, and 1.6 acres of open water were identified on the site
and adjacent parcels. These wetlands cover most of the northern
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portion of the site, as well as the eastern and western
peripheries. Wetlands present on and adjacent to the site have
become degraded to some extent as a consequence of human
activities. Nevertheless, the wetlands identified in this study,
while degraded from erosion and exposure to site contaminants,
still offer some habitat value, as evidenced by sightings of
wildlife species including birds, reptiles, and amphibians.
Amphibians are typically sensitive to changes in habitat
characteristics, supporting the premise that these wetlands are not
severely degraded. Further, these wetlands are of high quality
from the perspective of flood control, aquifer recharge and, in
particular, sediment, nutrient, and contaminant trapping. In
contrast, wetlands in the western portion of the site are generally
highly disturbed and degraded.

6.3.2.3 Toxicity Testing

Earthworm and aquatic toxicity testing were conducted to evaluate
the potential environmental risks associated with site
contaminants. These studies as outlined below and presented on
Table 8 were performed on samples collected in 1987 and February
1992, from the American Creosote site. '

The EPA Environmental Research Laboratory-Corvallis tested 7 soil
samples using earthworm bioassays. 1In addition to mortality data,
qualitative observations were recorded to evaluate potential
sublethal effects. Earthworms exposed to soil samples (test sample
ID AE-14 and 15 on Table 8) which were visibly stained and oiled
from the former process area exhibited complete mortality with
observations of decomposed earthworms on the surface of the test
containers. This observation suggests that the earthworms did not
burrow or burrowed and returned to the surface, and thus may have
been severely effected without soil ingestion and with reduced
dermal exposure. These observations, coupled with visual
observations of those particular soil samples (dark, slimy, oily)
clearly indicate soil toxicity.
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TABLE 8

SUMMARY OF TOXICITY TESTS FOR
AMERICAN CREOSOTE SITE

AE-14 100 (DECOMPOSED ON SURFACE)
AE-15 100 (DECOMPOSED ON SURFACE)
AE-19 3 YES

TOX = Toxicity Significantly Differeat From Controls

NT = Nontoxic-Not Significantly Different From Controls

CERIO = Ceriodaphnia Dubia

MINNOW = Fathead Minnow

SUBLETHAL = Sublethal Effects-Effects Vary With Species

_____‘.___._.____.——————''''——_''_-'—'_————._.—————‘——'_"—f=




Samples from the debarking area in the southern portion of the site
and an off-site area (adjacent to creosote Branch approximately 300
feet upstream from the site) exhibited no earthworm mortality.
These samples are presented as AE-01, AE-10, AE-11, and AE-12 on
Table 8. Earthworms exposed to the off-site soil sample produced
several earthworms with segmental constrictions and lesions.
Earthworms exposed to soils from one of the three samples from the
debarking area appeared clumped together as a potential avoidance
mechanism, whereas earthworms exposed to soils from the other
samples exhibited no sublethal effects. These results indicate
minimal, if any, impacts of these surface soils to the environment.

Several earthworms exposed to soil from the former treated wood
storage area to the north of Creosote Branch exhibited segmental
constrictions and restricted movement. These sublethal effects may
not be related to site contaminants, put could be related to the
high moisture content of the soil. A soil sample from the former
treated wood storage area wooded area north of Creosote Branch
exhibited a single mortality out of 30 earthworms. These results
also indicate that the area to the north of Creosote Branch do not
represent a significant threat to the environment.

chronic toxicity testing was conducted in February, 1992 on
sediment eluate and water samples (site and reference samples) by
EPA Region 6, Houston Laboratory using water fleas (gg;iggggggig)
and fathead minnows test organisms. All tests as presented on
Table 8 were conducted for up to 7 days to evaluate the exposure of
water fleas and fathead minnows to ambient water site samples and
to sediment eluate. There was no significant effect, based on
mortality or reproduction, from any of the surface water samples
taken upstream at the site, or downstream from the site.

No significant adverse effects were observed in organisms exposed
to the eluate from a sediment sample (AW1) taken approximately 300
feet upstream of the site. A sample of sediment eluate from a
tributary of creosote Branch (Aw2a) , not directly impacted by the
American Creosote site, showed water fleas were significantly

affected based on reduced reproductive capacity. Howvever, fathead
minnows showed no adverse effects. Sample AW2 of the sediments
adjacent to the process area showed no effects to water fleas while
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fathead minnows were significantly affected. Fathead minnows
exposed to an eluate from a sediment sample (AW3) <further
downstream of the site were significantly affected, whereas no
significant effect was observed in water fleas at the same
location.

In summary, the surface waters in the Creosote Branch do not appear
to represent a significant threat to the environment as indicated
by chemical analyses and toxicity tests of these waters. However,
the sediments near the site represent a threat to the environment
as indicated the detection of contaminants of concern in chemical
analyses and by significant toxicity in the aquatic toxicity tests.
Further consideration of these threats shows removal of these
sediments could greatly impact the wetlands by excavation
operations on and within the area adjacent to Creosote Branch.
Based on this consideration, disturbance of the sediments in the
Creosote Branch may pose a greater threat to the environment than
leaving the sediments in place. Remediation of the process area
will eliminate the source of contamination to the sediments in
Creosote Branch. Furthermore, earthworm toxicity tests indicate
that surface soils in the process area represent a significant
threat to the environment. Earthworm toxicity tests conducted on
surface soils outside the process area indicate minimal, if any,
impacts of these soils to the environment.

6.3.2.4 Quantitative Ecological Risk Assessment

As presented in the administrative record and briefly summarized
below, quantitative ecological risk assessment also indicates that
the site poses an environmental threat. As documented in the
toxicity tests, the sediments pose a threat to fish as indicated by
observed effects on fathead minnows. Risk calculations show a
potential threat to aquatic life as indicated by observed effects
on algae, fathead minnows and bluegills. Ecological risk
calculations show that site-related contaminants have potential
adverse effects on small mammals such as deer mice from PCP, PAHs
and dioxins. For instance, reported ecological hazard quotients
for small mammals are as high as 3,980 for PAH exposure, 800 for
dioxin exposure, and 2.2 for PCP exposure. Ecological hazard
quotients based on low observable adverse effect levels that exceed
1 indicate potentially significant ecological risks. For a more
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detailed explanation of the quantitative ecological risk assessment
assumptions and equations refer to the Ecological Risk Assessment
in the Administrative Record.

6.4 UNCERTAINTIES ASSOCIATED WITH RISK CALCULATIONS

Risk assessment is a scientific activity subject to uncertainty.
In addition to the uncertainty and the use of conservative
assumptions to calculate slope factors and RfDs, the analysis of
environmental conditions is difficult and inexact. The American
Creosote risk assessment is subject to uncertainty from a variety
of sources including: :

- sampling and analysis;

- toxicological data;

- exposure estimation;

- fate and transport estimation; and
- risk characterization.

These uncertainties in the American Creosote baseline risk
assessment are a function of risk assessments in general and a
function of the uncertainties specific to the American Creosote in
particular. Although all risk assessments contain a certain amount
of uncertainty, an attempt to reduce the uncertainty in the
American Creosote baseline risk assessment was made whenever
possible.

Based on a February 26, 1992, memorandum from EPA Deputy
Administrator F. Henry Habicht, EPA is required to evaluate both
nreasonable maximum exposure" (RME) and wcentral tendency" in the
risk assessment at Superfund sites. The exposure assumptions
associated with the RME have been used to estimate the baseline
risks and ultimately the remedial action goals at the sites. The
ncentral tendency" scenario represents the risk from more of an
naverage® exposure, compared to a "reasonable maximum®™ exposure.
A comparison of RME and "central tendencies" is presented in
Table 9. :
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TABLE 9
COMPARISON OF CENTRAL TENDENCIES TO REASONABLE MAXIMUM EXPOSURE

. As.__General Equatjon for Estimating Exposure
Intake (mg/kg-day) = C x SxEx®
BW x AT
. arjson o entral Tenden and RME

Azerage '?'gnden R:agonable o
Concentration Texm (C) '
Site-specific value 95% UCL 95% UCL
Contact Rates (CR)
Water Ingestion Rates
Children (1 - 6 yrs) 0.7 L/day 1 L/day
Adults . 1.4 L/day 2 L/day
Workers 0.7 . - 1 L/day
Soil Ingestion Rates
Children (1 - 6 yrs) 200 mg/day 200 mg/day
Adults 100 mg/day 100 mg/day
Workers 50 mg/day 50 mg/day
Fish Ingestion Rates
Adults 6.5 g/day 54 g/day
Air Inhalation Rates
Children (1 - 6 yrs) 5 cu. m/day 5 cu.m/day (50%)
Adults 20 cu.m/day 20 cu.m/day (50%)
Dermal Exposure
Adherence factor (AF) 0.2 mg/cm? 1 mg/cm?
Absorption factor (ABS) Chemical-specific Chemical-specific
Total Surface Area (SA)
children 7,200 cm?/event 7,200 cm?/event

Adults 20,000 cm?/event 20,000 cm?/event



- TABLE 9 (continued)
COMPARISON OF CENTRAL TENDENCIES TO REASONABLE MAXIMUM EXPOSURE

Average or Reasonable
Central Tendency
Body Weights (BW)
Children (1 - 6 yrs) 16 kg - 16 kg (50%)
Adult 70 kg 70 kg (50%)
Workers 70 kg 70 kg (50%)
ati D
Residential 9 years 30 years
Industrial 9 years 25 years
en F
Residential ~ 350 days/year 350 days/year
Industrial 250 days/year 250 days/year
Averaging Time (AT)
carcinogenic effects 70 years 70 years
Noncarcinogenic effects ED ED
C. References For Central Tendency Exposure Parameters
Central Tendency Basis/Reference
on Term (C
Site-specific value 95% UCL US EPA, 1992a
Contact Rates (CR)
Water Ingestion Rates
Children (1 - 6 yrs) 0.7 L/day US EPA, 198%a
Adults 1.4 L/day US EPA, 1989b
Workers 0.7 50% Adults

Ingestion Rate



TABLE 9 (continued)

COMPARISON OF CENTRAL TENDENCIES TO REASONABLE MAXIMUM EXPOSURE

Soil Ingestion Rates
Children (1 - 6 yrs)
Adults
Workers
Fish Ingestion Rates
Adults
-Air Inhalation Rates
Children (1 - 6 yrs)
Adults

Dexrmal Exposure
Adherence factor (AF)

Absorption factor (ABS)
Total Surface Area (SA)
Children (1 - 6 yrs)

Adults

Body Weights (BW)
Children (1 - 6 yrs)
Adult

Workers

osu tion D
Residential
Industrial

su e F
Residential
Industrial

Central Tendency

200 mg/day
100 mg/day
50 mg/day

6.5 g/day

5 cu. m/day
20 cu.m/day

0.2 mg/cm?
Chemical-specific
7,200 cm?/event

20,000 cm?/event

16 kg
70 kg

70 kg

9 years

9 years

350 days/year
250 days/year

Basjis/Reference

Us
Us
Us

us

us

Us
Us

Us

Us
uUs

Us

Us

Us
Us

us

Us

EPa,
EPA,
EPA,

EPA,

EPA,

EPA,
EPA,

EPA,

EPA,
EPA,

EPA,

EPA,

EPA,
EPA,

EPA,

EPA,

1989c
1989c
1981

1989b

1989a

1989a;
1989b

1992b

1989%a;
1989b

1992b

1989b

1989b;
1991

1991

1989b

= to residential

Us
us

EPA,
EPA,

1991
1991



TABLE 9 (continued)

COMPARISON OF CENTRAL TENDENCIES TO REASONABLE MAXIMUM EXPOSURE

Averaging Time (AT)

Carcinogenic effects

Noncarcinogenic effects

Central Tendency
70 years
ED

ESiSZ Reference

US EPA, 1989
US EPA, 1989

Concentration Term (C)
Site-specific value

contact Rates (CR)
Water Ingestion Rates
Children (1 - 6 yrs)
Adults

Workers

Soil Ingestion Rates
Children (1 - 6 yrs)

Adults
Workers

Fish Ingestion Rates
Adults
Air Inhalation Rates
Children (1 - 6 yrs)
Adults

Adults

Reasonable Maximum

95% UCL

1 L/day
2 L/day

1 L/day

200 mg/day

100 mg/day

50 mg/day

54 g/day

5 cu. m/day
20 cu.m/day

30 cu.m/day

sis/Reference

UsS EPA, 1992a

US EPA, 1989a

US EPA, 1989b;
US EPA, 1991

US EPA, 1991

Average value,
US EPA, 1989c

Average value,
US EPA, 1989c¢c

Average value,
US EPA, 1991

US EPA, 1991

US EPA, 1989a

Average value,
US EPA, 1989a;
US EPA, 1989b

Upper bound #,
US EPA, 1989a:
US EPA, 198%b



TABLE 9 (continued)
COMPARISON OF CENTRAL TENDENCIES TO REASONABLE MAXIMUM EXPOSURE

Reasonable Maximum Basis/Reference
Dermal Exposure
Adherence factor (AF) 1 mng/cm? US EPA, 1992b

Absorption factor (ABS) Chemical-specific

Total Surface Area (SA)

children (1 — 6 yrs) 7,200 cm?/event Average value,
US EPA, 1989a;
US EPA, 1989

 Adults 20,000 cm?’/event _ Average value,
o US EPA, 1992b

o ts (BW _
Children (1 - 6 yrs) 16 kg Average value
US EPA, 198%b
‘Adult _ 70 kg Average Vvalue,
- US EPA, 1989b;
US EPA, 1991
Wworkers 70 kg Average value,
US EPA, 1991
osu ation (ED
Residential 30 years US EPA, 1989b;
US EPA 1991
Industrial 25 years US EPA 1991
su e
Residential 350 days/year - Average value,
US EPA, 1991
Industrial 250 days/year Average value,
US EPA, 1991
Averaging Time (AT)
carcinogenic effects 70 years US EPA, 1989

Noncarcinogenic effects ED US EPA, 1989



TABLE 9 (continued)
COMPARISON OF CENTRAL TENDENCIES TO REASONABLE MAXIMUM EXPOSURE

E. _References
US EPA. 1989a. Exposure Factors Handbook. EPA/600/8-89/043.

US EPA. 1989b. Risk Assessment Guidance for Superfund, Volume I,
Human Health Evaluation Manual (Part A). EPA/540/1-89/002.

US EPA. 1989c. Interim Final Guidance for Soil Ingestion Rates.
OSWER Directive 9850.4.

US EPA. 1991. Risk Assessment Guidance for Superfund, Volume I,
Human Health Evaluation Manual, Supplemental Guidance, Standard
Default Exposure Factors. OSWER Directive 9285.6-03.

US EPA. 1992a. Supplemental Guidance to RAGS: Calculating the
Concentration Term. Publication 9285.7-081.

US EPA. 1992b. Dermal Exposure Assessment: Principles and
Applications. EPA/600/8-91/011B.



6.5 REMEDIATION GOALS

The selection of appropriate remediation levels is based primarily
on an evaluation of the potential health effects caused by human
exposure to the contaminants, assuming that the future land use
will be residential. The reasoning behind designating the future
1and use as residential is that the site is currently surrounded by
residential areas.

The contaminated shallow ground water was determined to represent
the most significant long term threat at the site. This arises out
of the potential exposure of the public to the site contaminants
and because of the potential usage of the aquifer for drinking
purposes oOr seepage into the Creosote Branch. The deeper ground
water zones are currently used for drinking water purposes.
However, the potential rise of the saline/water interface as based
on recent data in Winn Parish, may require use of shallower
aquifers in the future. The remedial objective for shallow ground
water is to prevent the exposure_of potential receptors to on-site
contamination in amounts above human health-based standards and to

restore ground water quality.

The contaminated tar mat materials and subsurface soils and NAPLs
were determined to be a potential threat at the site because of the
potential for direct contact and potential impact on ground water.
one of the most important effects of these subsurface materials is
the presence of NAPLs which will provide a continual source of
contaminants to the ground water if left untreated. Removal of the
tar mat area would also allow restoration of wetlands.

PAHs (primarily expressed as B(a)P equivalents), phenols (primarily
PCP), and dioxins were found to be the primary contaminants of
concern at the American Creosote site based on risk assessments.
The RI results have shown dioxin/furan analyses with up to 5 ug/kg
2,3,7,8-TCDD equivalents in surface soils. It has been determined
by EPA and the Agency for Toxic Substances and Disease Registry
(ATSDR) as presented in the RI/FS that levels of 2,3,7,8 TCDD
petween 1 to 10 ug/kg do not represent a significant residential
risk provided they are covered with at least 12 inches of clean
soil. Furthermore, ATSDR and EPA have established that levels of
1 pg/kg or less of 2,3,7,8 TCDD is an acceptable level in surface
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soils. Therefore, the remediation goal for surface soils that does
not involve treatment of dioxins is to ensure that the material is
covered with at least 12 inches of clean cover. For treatment
alternatives of dioxins the established remedial goal will be 1
pg/kg or less of 2,3,7,8 TCDD equivalents. It should also be
recognized that no 2,3,7,8-TCDD has actually been found.

For this ROD EPA Region 6 has considered an acceptable
concentration of 3,000 ug/kg for carcinogenic PAHS expressed as
B(a)P equivalents, and PCP concentrations less than 50,000 pg/kg
for soils within 2 feet of the surface (for a detailed discussion
of the basis for these levels refer to Section 9). These values
represent a level approaching a 1x10°% risk range for carcinogenic
PAHs and 1x10°5 for PCP, and the 2 feet is believed to represent the
maximum distance below the immediate surface to which surface
materials are typically disturbed. Below 2 feet the soils are
determined to represent a ground water threat and will be addressed
as follows. The goals for remediation of the ground water are to
reduce the B(a)P value below a concentration of 0.2 pg/l, which is
the maximum contaminant level (MCL) for PAHs, and benzene below a
concentration of 5 ug/l which is the MCL for this compound. The
goals for the remediation of soils below 2 feet will be the same as
the upper 2 feet which are 3,000 pg/kg for carcinogenic PAHs
expressed as B(a)P equivalents, and PCP concentrations less than
50,000 pg/kg. It is believed that by achieving these soil goals
that the aforementioned goals for the ground water may be attained.

The soils in the area between the tar mat and Creosote Branch are
not being removed as part of this remedy because of the potential
effects on wetlands. The maximum concentration of B(a)P
equivalents in this area is 7,500 pg/kg. This concentration is
still below the 1x10°* goal for remediation. These soils are not
considered a significant threat to ground water or to human health
because of direct contact. However, if the soils between the tar
mat and Creosote Branch were removed the existing wetlands would be
drastically damaged. '

Actual or threatened releases of hazardous substances from this
site, if not addressed by implementing the response action selected
in this ROD, may present an imminent and substantial endangerment
to public health, welfare, or the environment.
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7.0 DESCRIPTION OF ALTERNATIVES
7.1 IDENTIFICATION OF APPROPRIATE TECHNOLOGIES

The analyses for remedial alternatives for the American Creosote
site used data generated from previously selected Remedial Actions
_at other wood treating sites to identify a set of technologies
appropriate for further screening, development, and detailed
analysis. This analysis included evaluation of RODs prepared after
the passage of the Superfund Amendments and Reauthorization Act
(SARA) of 1986. The evaluation was restricted to post~SARA RODs to
reflect SARA’s statutory preference for reduction in toxicity,
mobility, or volume through treatment. Additional consideration
was given to Innovative Treatment Technologies to ensure an
adequate evaluation of technologies.

Wood treating sites are known to be of three broad types, depending
on the chemicals used: creosote, pentachlorophenol (PCP), or metal
compounds such as chromated copper arsenate (CCA), ammoniacal
copper arsenate (ACA), or ammoniacal copper-zinc-arsenate (ACZA).
At the American Creosote site, both creosote and PCP were used,
and, therefore, polycyclic aromatic hydrocarbons (PAHs) and phenols
(mainly PCP) are the primary contaminants of concern in addition to
the BTEX from petroleum used as a carrier fluid. The use of metal
compounds have not been documented at the site. Even though the
contaminants of concern have been limited to PCP, PAHs and BTEX,
after attempting to review historical records and operatioms, it
has been determined that the materials at the site do not
constitute a RCRA listed hazardous waste specified at 40 CFR Part
261 for the reasons described below.

The EPA has not been able to identify specific sources or specific
processes that allow adequate determination for listing of this
material due to post-generation commingling of the wood treating
process wastes with soils and debris. Therefore, the material is
not a listed RCRA hazardous waste pursuant to 40 CFR Part 261.
However, the Land Disposal Requirements (LDR) related to waste code
U-051 for spills of creosote is considered to be a relevant and
appropriate requirement for the organic wood treating wastes at the
site because any remediation activity involving treatment will
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include contaminated soils with creosote wastes. Such
consideration includes the PAHs and PCP when establishing treatment
standards. As specified in 40 CFR § 268.43, the treatment
standards expressed as waste concentrations for U-051 nonwastewater
(soils/sludges) are:

Naphthalene - 1,500 pg/kg
Pentachlorophenol - 7,400 upg/kg
Pyrene - 1,500 pug/kg
Toluene - 1,500 ug/kg
Xylenes - 28,000 pg/kg

Lead

33,000 ug/kg

These levels are supplemental to the goals as established in the
remediation goals section of the Summary of Site Risks portion of
this ROD. However, the PCP level in the goals for remediation is
stated as 50,000 ug/kg, as detailed in Section 6.5, and presented
as 7,400 ug/kg above, the lower value will be established as a
criterion for any treatment alternative. In addition, the
remediation goal of 3,000 ug/kg for B(a)P equivalents will also be
established as a goal for all treatment alternatives of the
soils/sludges as explained in Section 6.5.

Tables 10 and 11 were presented in the FS to represent the
technologies that were all or part of the selected remedies at NPL
sites that documented wood treating contaminants in soil and ground
water. Also included are the number of sites where the selected
remedy faced technological problems. These comparisons were based
on 38 post-SARA RODs and 2 removal actions. Subsequent evaluations
of these analyses by EPA after the issuance of the FS have shown
that out of these 40 sites, 23 had site contaminants related to
metal process treatment of the timber. It is believed that in
those RODs, the presence of metals had a significant impact on the
selected remedy and, therefore, the tables have been re-evaluated
for those sites in which metals were a controlling factor. The
results of this re-evaluation are presented in Tables 12 and 13 for
sludge/soil. Based on this comparison it is believed that Table
- 13is most representative of current technologies used to address
PCP and creosote contaminated sludge/soil similar to the American
Creosote site.
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TABLE 10

SUMMARY OF SOIL TREATMENT TECHNOLOGIES SELECTED
AT POST-SARA WOOD-TREATING SITES

Bioremediation 19 4
Dechlorination - 1 0
* Low Temperature Thermal Desorption 1 : 0 .
RCRA Cap/Landfill 10 0
. * Soil Flushing 4 3
* Soil Washing 8 0
Stabilization/Solidification/Fixation 8 1
* Solvent/Critical Fluid Extraction 1 0
Thermal Destruction 7 0

* Based on RODs
® Based on discussions with RPM

* These technologies are typically implemented in conjunction with another treatment technology.



TABLE 11

SUMMARY OF GROUNDWATER TREATMENT TECHNOLOGIES SELECTED
AT POST-SARA WOOD-TREATING SITES

Activated Alumina Adsorption 1 0
Activated Carbon Adsorption 13 0
* Air Flotation 1 0
* Air Stripping 1 0
Bioremediation - Ex situ 6 0
Bioremediation - In situ 3 0
Electrochemical Reduction 2 0
High Pressure Filtration 2 0
* Flocculation/Precipitation 6 0
Hot-Water Flushing 1 1
Ion Exchange 1 0
* Oil/Water Separation 9 0
Slurry Wall/Sheet Pile Barrier 3 0
3 0

* Ultraviolet/Oxidation

* These technologies are typically implemented in conjunction with another treatment
technology.

* Based on RODs

* Based on discussions with RPMs



TABLE 12

SUMMARY OF SOIL/SLUDGE TREATMENT TECHNOLOGIES
SELECTED AT POST-SARA WOOD TREATING SITES

Bioremediation 15 4 3¢

Thermal Destruction 8 2 2

Stabilzation/Solidification 8 0 0

Dechlorination 1 0 0

PRELIMINARY TREATMENT

Low Temperature Desorption 1 0 0

Soil Flushing 4 2 0

Soil Washing -9 0 0

Solvent/Critical Fluid 1 0 0
Extraction

RESIDUAL TREATMENT
Capping 9 2 2
Offsite Recycling ) B 0 0

NOTES
1) This table is based on an evaluation of 38 RODS and 2 Removal Actions.

2) This table is based on sites that were classified as wood treaters which includes contaminants of
concern that included both inorganic and organic compounds.

3) Sites that have inorganics compounds tend to select stabilization/solidification because of the
inorganics.

* One of these sites had to obtain a treatability waiver because bioremediation could not achieve
the cleanup goals. The other sites had cleanup goals that were an order of magnitude or higher
than that proposed for American Creosote.



SUMMARY OF SOIL/SLUDGE TREATMENT TECHNOLOGIES
SELECTED AT POST-SARA WOOD TREATING SITES THAT HAVE
PREDOMINANTLY ORGANIC COMPOUNDS (PCP and/or Creosote)

TABLE 13

PRINCIPLE-'Ii'REATM_E;T
Bioremediation 15 4 3
Thermal Destruction 8 2 2
Stabilization/Solidification 0 0 0
Dechlorination 1 0 0
PRELIMINARY TREATMENT
Low Temperature Desorption 1 0 0
Soil Flushing 3 1 0
Soil Washing 9 0 0
Solvent/Critical Fluid 1 0 0
Extraction
RESIDUAL TREATMENT
Capping 4 0 0
Offsite Recycling 1 0 0
NOTES

s One of these sites had to obtain a treatability waiver because bioremediation could not achieve
the cleanup goals. The other sites had cleanup goals that were an order of magnitude or higher

than that proposed for American Creosote.




Table 13 shows that approximately two-thirds of the wood treating
sites that used PCP or creosote processes have selected
bioremediation for principle treatment of soil/sludges, 8 selected
incineration of soil/sludges, and 1 involved dechlorination. Of
the RODs that selected bioremediation or incineration, 9 of the
processes called for soil washing prior to treatment and 1 called
for critical fluid extraction prior to treatment. Based on this
analysis, consideration was given to processes involving phase
separation (i.e., soil washing, critical fluid extraction, low
temperature desorption, etc.) prior to any contaminant destruction.

7.1.1 INITIAL SCREENING OF SOIL AND SLUDGE ALTERNATIVES

Tables 10 and 13 show an initial screening of potential
technologies for remediating contaminated sludges and soils at the
American Creosote site. For the reasons discussed below, low
.temperature thermal desorption, soil flushing, soil washing, or
solvent/critical fluid extraction have been rejected as effective
_means of separating the organic phased contaminants from the soil
matrix.

Low temperature thermal desorption was eliminated because of
.concerns that it may only be partially successful (demonstrated
removal efficiencies of only 65%) at separating the contaminants.
It is possible that due to the range of size in subsurface
materials (clay to gravel) that low temperature desorption would

not separate a significant portion of PCP and creosote from the
soils.

Soil flushing without additional treatment such as in-situ
bioremediation would not be effective because its success relies on
flushing (removal) of contaminants from soil surfaces. Soil
flushing would potentially result in flushing of only the NAPLs
from the more porous sand and gravel lenses where encountered.
However, the other layers (silts and clays) would likely not be
effectively flushed due to the lesser porosity of those layers. In
addition, it is possible that since there is a large potential for
the PCP/creosote to adhere (absorb) to the soil particles that this
process would not treat the adhered contamination thus resulting in
the potential for a source of ground water contamination. However,

96



it is important to note this technology is an element of in-situ
bioremediation which is addressed in the following pages.

Both soil washing and solvent/critical fluid extraction require
excavation of the soils/sludges and involve contact of the
contaminants on the soil particles with a solvent fluid. The
subsurface areas at American Creosote contain a large range of
particle sizes, and soil washing is more effective on large grained
soils than on silts and clays. Because the contaminated soil at
American Creosote consists largely of silts and clays, soil washing
is not considered to be viable due to the likelihood that a large
volume of contaminants would remain adhered to the clays and silts.

Solvent/critical fluid extraction was eliminated from consideration
due to concerns about the pH of the soil and the heterogeneity of
the subsurface materials. Effective fluid extraction requires a
narrow range of pH in a soil matrix. The range of pHs in the
contaminated soils at American Creosote is relatively broad,
requiring pH adjustment prior to solvent treatment. Because of
that fact, in addition to the heterogeneity of the soil matrix,
solvent/critical fluid extraction is considered to be
impracticable.

Dechlorination is considered inappropriate for this site due to the
presence of PAHs, which are not chlorinated compounds. As such,
PAHs are not susceptible to this treatment technology. Although
the process of dechlorination is appropriate for PCP, which is a
chlorinated compound, the majority of the contaminants driving the
risk at +the American Creosote Site are carcinogenic PAHs.
Therefore, dechlorination would not address the principal threats
to human health or the environment at the site.

In summary, based on initial screening, the only alternatives
considered appropriate for the contaminated sludges and soils at
this site were the treatment of +the material <through
bioremediation, stabilization, thermal destruction, or capping of
the wastes. These results were further supported by the October
1992, EPA document from the Office of Research and Development
which is entitled "Contaminants and Remedial Options at Wood
Preserving Sites" (EPA/600/R-92/182). These four alternatives were
considered potential treatment alternatives for further evaluation.

97



Initial screening during preparation of the FS identified potential
difficulties associated with bioclogically treating soils
contaminated with wood treating <chemicals (particularly
carcinogenic PAHs, such as benzo[a]pyrene). One of the major
concerns to EPA was the ability to achieve the remediation goals as
previously established. Out of the sites where bioremediation was
the selected remedy, problems associated with the presence of
dioxins, which are not remediated by biological activities, were
reported at two sites. For these sites, the selected remedies are
currently being re-evaluated. At another wood treating site for
which biological treatment through land farming was selected as a

remedy, heavy rain resulted in continuously saturated soil
conditions. This saturation reduced the biological growth rates of
the bacteria and thus greatly increased the treatment time.
Cleanup levels could not be achieved at one other site because
bioremediation was not able to reduce the concentrations to
established health-based action levels (bioremediation is generally
.effective but has difficulty achieving levels for PAHs below 10,000
kg/kg) .

The use of bio-reactors, which are vessels in which contaminated
‘media "for accelerated and controlled biotreatment are placed, has
also been considered for this project. However, most bio-reactor
systems are capable of only handling several cubic yards per day.
Given the large volume of wastes at the American Creosote site and
the questionable availability of large volume reactors, this method
of treatment could extend for several decades.

EPA also evaluated a Superfund Site in Libby, Montana, where
bioremediation was selected as a remedy and is discussed in the May
1992 "Symposium on Bioremediation of Hazardous Wastes."™ That
article describes an estimated period of 8 to 10 years for the
bioremediation of 45,000 cubic yards of creosote- and PCP-
contaminated soils in a 2 acre land treatment unit at the Montana
site. The site’s bioremediation system for PCP and PAHs had been
in operation for only a year at the time of the evaluation and,
therefore, the success of the operation is unknown at this time.

However, the information from the Libby site is still useful for

evaluating alternative remedies for the American Creosote site.
Based on the assumptions presented for the Montana site, and
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assuming that 6 acres of land is available at the American Creosote
site to use for biological 1landa treatment, the same rate of
treatment as at the Libby site would occur, and that excessive
rainfall will not saturate the unit, it would take over 20 years to
remediate the American Creosote site.

The May 1991 EPA document entitled "On-site Treatment of Creosote
and Pentachlorophenol Sludges and Contaminated Soil" (EPA/600/2~
91/019) reveals that the PCP and carcinogenic PAH compounds such as
B(a)P have half-lifes that exceed 100 days and may be as high as
450 days. In some cases no transformation of the compounds at all
occurred during the time frame of the experiments reported in that
document. Based on this document and the aforementioned
considerations, EPA Region 6 initially questioned the overall
effectiveness of biodegradation of the carcinogenic compounds at
the American Creosote site.

Subsequent discussions with EPA’s technical staff in Cincinnati,
Ohio at the Risk Reduction Laboratory and the Robert S. Kerr
Environmental Research Laboratory in Ada, Oklahoma indicated that
in-situ bioremediation may be effective in treating the site
contaminants. These individuals concurred with the Region’s
concerns regarding extended timeframes as outlined above, but they
also indicated that the information related to the effectiveness of
bioremediation was increasing and it would be beneficial ¢to
consider in-situ bioremediation in more detail. Although
bioremediation was first eliminated from detailed analysis, both
LDEQ and EPA decided to conduct further evaluation of in-situ
bioremediation especially in 1light of the large volume of
contamination at the site.

The decision to consider bioremediation is further supported by the
October 1992 EPA document entitled "Contaminants and Remedial
Options at Wood Preserving Sites". This document states that in-
situ bioremediation promotes and accelerates natural processes in
undisturbed soil and under appropriate conditions, this technology
can destroy organic contaminants in place without the high costs of
excavation and materials handling. It can also minimize the
release of volatile contaminants into the air.
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7.1.2 INITIAL SCREENING OF NAPLS AND CONTAMINATED GROUND WATER
ALTERNATIVES

Table 11 provides an outline of the processes that have been
utilized to remediate contaminated ground water and associated
NAPLs from other wood treating sites. Many of the processes listed
in this table have been eliminated from consideration for the
American Creosote site for the reasons that follow below based upon
an evaluation of information specific to the American Creosote
site.

Activated alumina adsorption, electrochemical reduction,
flocculation, high-pressure filtration, and ion exchange can be
eliminated because of the lack of metals in the contaminated ground
water at American Creosote. These treatment processes are only
effective on metal (inorganic) wastes, which are not present at the
American Creosote site.

Air flotation and air stripping can be removed from consideration
because of the lack of emulsified NAPLs and low concentrations of
.volatiles at the American Creosote site. Air -stripping is not
appropriate because the concentration of volatiles at the American
Creosote site are not present in significant concentrations, and as
such this process is not necessary. Air flotation is not
appropriate because the NAPLs at American Creosote are found in
separate layers (i.e., floating or sinking products) in the
contaminated aquifer and are not homogeneously mixed within the
ground water. For this reason, air flotation is not considered a
viable alternative.

Hot water flushing would not be effective due to the heterogeneity
of subsurface materials at the American Creosote site. The
injection of hot water into the subsurface would not be uniformly
spread throughout the aquifer. While hot water can penetrate more
porous soil layers such as sands and gravels, it might not
penetrate the less porous soil layers such as clays and silts.
This could leave significant concentrations of contaminants in the
subsurface soils where the hot water is not as effective.
Additionally, this technology has not proven to be successful at
other wood treating sites having heterogeneous soils.
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Ultraviolet/oxidation was eliminated from the list on Table 11.
Both ultraviolet/oxidation and activated carbon treatment are
equally effective at removing organic compounds and act as a
polishing step in the treatment process. However, lower
operational and maintenance costs associated with the use of
activated carbon make ultraviolet/ oxidation treatment prohibitively
expensive. Although ultraviolet/oxidation is an effective means of
treatment for the wastes at the American Creosote site, the same
level of achievement of contaminant filtration can be achieved with
activated carbon at a reduced cost.

Therefore, for the reasons that follow, the remaining appropriate
alternatives listed in Table 11 for the remediation of the American
Creosote site ground water and NAPLs are activated carbon
adsorption, oil/water separation, and slurry wall/sheet pile
barrier. All of the treatment processes noted above involve an
extraction procedure that is detailed in the following sections.

7.2 DESCRIPTION OF VIABLE ALTERNATIVES

The remedial- technologies appropriate for the American Creosote
site have been combined into remedial alternatives as required by
the NCP. The range of alternatives includes treatment that reduces
the toxicity, mobility, or volume of the contaminants as a
principal element and reduces the need for long term management.
An evaluation was also done of options that vary in the degree of
treatment employed and the amount of residual and untreated waste
that must be managed. In accordance with the NCP, the range of
alternatives also includes no action and alternatives which protect
human health and the environment with little or no treatment of the
wastes, such as institutional controls and containment.

The cost estimates presented in the following comparisons are based
on present worth analyses and are accurate to plus 50 percent and
minus 30 percent as established in EPA’s Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA.
These costs will be refined substantially during the remaining
stages of the remedial process, which are the remedial design and
remedial action phases. The Operation and Maintenance (O&M) costs
presented in the following pages are based on a 30 year period,
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where actual durations may be more or less depending on future site
~conditions.

7.2.1 SOIL/ SLUDGE REMEDIAL ALTERNATIVES

As presented in Section 5.5.4 "aAreal and Vertical Extent of
Contamination" and shown on Figure 11, the total volume of
contaminated soil is estimated to be approximately 273,000 cubic
yards. Figure 11 was prepared using subsurface soil samples
containing more than approximately 10,000 pug/kg total organic
compounds as the indicator cutoff for contamination. The largest
volume of contaminated soils is located in the former process area.
Contaminated soils in this area occupy approximately five acres and
extend to a maximum identified depth of 40 feet. The following
analyses are based on the assumption that the total volume of
contaminated material on-site potentially to be remediated is
273,000 cubic yards.

7.2.1.1 Alternative 1: No Action

Capital Cost: $0

Ahnual Operation and Maintenance: $25,000
Present Worth: $350,000

Implementation Time: Not Applicable

Under the No Action alternative for the contaminated surface areas
at the American Creosote site, no activities to address the risks
jdentified at the site would be implemented. However, some
sampling would occur to determine if contamination was spreading.
This alternative is being included as a baseline for evaluating
other alternatives. The long term risks would be above EPA’s lower
target range of 1x10™* for carcinogens.

7.2.1.2 Alternative 2 - Institutional Controls
Capital Cost: $150,000
Annual Operation and Maintenance: $25,000

Present Worth: $500,000
Implementation Time: 6 months
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This alternative would involve minor construction activities and
institutional controls to limit access to contaminated areas of the
site. Included in the alternative is repairing and extending the
existing fences and posting warning signs around the contaminated
areas, placing deed notices on the property, and having the State
of Louisiana perpetually maintain the property.

Contaminated material at the site would not be addressed by this
alternative. The risks would be somewhat lower than those of a
residential scenario as discussed in the Summary of Risks.
However, there would remain a potential for trespassers breaking
through the fence and coming into contact with contaminated surface
materials. The chances of someone installing a ground water well
at the site would be reduced through maintenance activities, such
as site visits, performed by the State of Louisiana. However, the
contaminated ground water plume would remain uncontrolled and could
migrate both vertically and horizontally. The site would be re-
evaluated as required by the Superfund law every five years to
ensure that the action taken remains protective of the human health
or welfare or the environment. Annual sampling would be conducted
of the surface materials as deemed appropriate. The 6 month
implementation period is based on improving and extending the
existing fence.

7.2.1.3 Alternative 3 - Multi-layered Clay Cap

. Capital Cost: $8 million
Annual Operation and Maintenance: $300,000
Present Worth: $13 million
Implementation Time: 2-3 years

This alternative would involve the excavation of approximately
25,000 cubic yards of sludges from the tar mat area and its
consolidation with approximately 250,000 cubic yards of wastes from
the impoundment and process areas. The consolidated material would
likely require the addition of lime or cement as a solidifying
agent to support the placement of a multi-layered clay cap over the
- existing impoundment and process areas. The cap would consist of
an impermeable clay/membrane layer constructed in compliance with
Subtitle C of the Resource Conservation and Recovery Act (RCRA), 42
U.S.C. § 6901 et seq. The purpose of the cap would be to prevent
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the chances of direct contact with contaminated materials and to
reduce the volume of water which would contact contaminated soils.
The contaminated materials are not treated in this alternative.
Therefore, the only remaining risk would be that stemming for the
ground water contamination. '

Since contaminated soil would still remain in contact with ground
water, this alternative is protective only in conjunction with
ground water treatment/containment because the subsurface soils
would remain a source of contamination for the ground water.
Implementation of this alternative would result in possible air
emissions associated with excavation and solidification of
consolidated material. However, these possible emissions can be
adequately controlled during construction to ensure protection of
surrounding residents. The excavated areas would be backfilled
with clean materials, upon which would be placed topsoil that would
be seeded.

7.2.1.4 Alternative 4 - Excavation, Stabilization and on-Site
Disposal

capital Cost: $37 million

Annual Operation and Maintenance: $100,000
Present Worth: $38 million

Implementation Time: 5 years

This alternative involves stabilization, which is a process
involving the addition of chemical stabilizing agents to
contaminated soil/sludge in order to reduce the mobility of the
hazardous constituents contained in the soil matrix. Mobility is
reduced through the chemical binding of hazardous materials into a
stable form with low permeability and reduced leachate generation
potential. The actual mechanism of binding, which depends on the
stabilization process type, can be categorized by the primary
fixation agent used. These can include cement-based, pozzolanic-
or silicate-based, thermoplastic-based, or organic polymer-based
agents and materials. Techniques may overlap because additives,
such as silicates, are frequently used in conjunction with the
fixation agent to control rate or to enhance properties of the
solid product.
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Stabilization can be accomplished in both in-situ and ex=-situ
methods depending on specific site characteristics. Due to the
high ground water table at the American Creosote site, in-situ
stabilization would not be readily implementable. Therefore, ex-
situ stabilization was evaluated in detail. The equipment used for
ex-situ soil stabilization is similar to that used for cement
mixing and handling. It includes a feed system, mixing vessels and
a curing area. Numerous companies offer on-site chemical
stabilization services and provide expertise in selecting critical
parameters, including selection of stabilizing agents and other
additives, the waste-to-additive ratio, mixing, and curing
conditions.

The removal of contaminated soil/sludge can be accomplished by
excavation with conventional equipment such as backhoes, bulldozers
or dredges. Excavation of saturated material (below the water
table or near the creek bed), could require the use of dragline,
backhoe, or clamshell equipment, the dewatering of the subsurface
soils, or a combination of such equipment/methods. Dewatering
activities would require discharge of treated ground water in
compliance the Clean Water Act, 33 U.S.C. § 1251 et seq. Excavated
areas will also require restoration activities such as backfilling,
regrading, and planting a vegetative cover. Uncontaminated soils
from an on-site borrow area or from an off-site location may be
used as backfill. Containment and treatment of water produced
during excavation may be required.

Stabilization is well-demonstrated on inorganic wastes. However,
organic wastes have not been effectively treated in a consistent
manner. A treatability study has been conducted to determine the
effectiveness of stabilization on organic wastes from the American
Creosote site. The results from this study have shown some
effectiveness but fell short of regulatory goals (i.e., less than
a 40% reduction in leachability was achieved versus a preliminary
goal of 90%). Based on this study, the potential would remain for
the soils to leach contaminants to the ground water. The leachate
concentrations would be above the MCL of 0.2 pg/l as discussed
previously at Section 6.4 (Remediation Goals), and therefore the
ground water would remain a risk to human health. However, the
direct contact threat of the stabilized mass would be mitigated
with the placement of a vegetative cap.
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7.2.1.5 Alternative 5: Excavation and On-site Incineration

Capital Cost: $185 million

Annual Operation and Maintenance: $100,000
Present Worth: $187 million
Implementation Time: 6 years

This alternative would involve the excavation of contaminated
soils, screening the large particles/rocks from the soil, and on-
site thermal destruction in 'a transportable incinerator.
Excavation could be conducted as noted for Alternative 4. A
variety of incinerators are commercially available and are capable
of achieving the temperatures necessary to destroy the organic
compounds found in the soil. Incineration treatability studies as
presented in the administrative record were conducted to further
evaluate the feasibility of this alternative and the tests proved
the option to be quite successful. The ash from the incineration
treatability studies has proven to be below the previously
established remediation levels and would not pose a human health
threat. In addition, the remediation levels are at or below the
LDR treatment standards discussed at Section 7.1 above. Finally,
because this option calls for excavation and "treatment of the
source of ground water contamination, a majority of the ground
water would also be remediated during the course of dewatering for
excavation of subsurface materials. In those areas where the
ground water plume is already outside the limits of contaminated
soils, the plume would be remediated by natural attenuation.

RCRA technical requirements for incinerators found at 40 CFR § 264,
Subpart O and at 40 CFR § 270, would apply for on-site incineration
of contaminated soils. Those technical requirements include
operating, monitoring, maintaining and inspecting procedures for
the incinerator. The on-site facility would be operated to meet
the substantive technical requlatory standards for incinerator
performance set by the State and federal governments that relate to
air emissions, scrubber liquid treatment and discharge, and the
disposal of incinerator ash, all of which would be established
during trial burn stages. The concentrations of metals at the site
are insignificant and are not considered to represent an air
emissions concern. Ash meeting remediation levels, as previously
noted, from the incineration would be used to backfill the
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excavated areas on-site and then will be covered with a vegetative
cap to minimize erosion of the material. However, pursuant to
CERCLA Section 121(e)(1), 42 U.S.C. §9621(e) (1), because the
incineration activities would occur entirely on-site, no State,
federal, or local permits are required, although all substantive
requirements as described above would be met.

The feasibility of transporting contaminated materials from the
site to an off-site incinerator was also evaluated as part of this
remedial alternative. The decision to use this approach is usually
based on the cost-effectiveness compared to the construction of an
on-site incinerator. Discussions with vendors indicated the
disposal costs at an off-site facility would be estimated on the
order of $0.65 per pound or approximately $2,000 per cubic yard.
Therefore, disposal at an off-site incinerator, not including
excavation and transportation costs, would cost over $550 million
for approximately 275,000 cubic yards. This is approximately three
times that associated with on-site incineration.

7.2.1.6 Alternative 6: Partial Excavation and On-site
Incineration with In-situ Bioremediation
capital Cost: $29 million
Annual Operation and Maintenance: $500,000
Present Worth: $40 million
Implementation Time: 30 years

Under this option approximately 25,000 cubic yards of contaminated
sludge from the tar mat area would be incinerated on-site as
discussed in Alternative 5, Excavation and On-site Incineration.
The remaining 250,000 cubic yards of subsurface soils in the
process and impoundment areas would be treated through in-situ
bioremediation. This process would be a long-term remedial action
in which nutrients and oxygen would be injected into the subsurface
to promote biological degradation of PAHs and PCP. This
alternative would also involve the removal and treatment of NAPLs
and contaminated ground water as discussed for Alternative C,
Active Treatment, as explained in the following pages.

Bioremediation is a process in which soil microorganisms chemically

degrade organic contaminants into carbon dioxide, water and
harmless cell protein. The reason for adding nutrients and oxygen
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is to promote the growth of microorganisms and increase the rate at
which the degradation of contaminations takes place within the
subsurface. The basis for the combined approach of incineration
and bioremediation is that the tar mat area is a defined area of
highly contaminated materials that can be readily excavated and
treated and represents material that also may be too heavily
concentrated with PAHs and PCP to be conducive to bioremediation.
Whereas, while the NAPLs in the subsurface of the process and
impoundment areas are also highly concentrated with PAHs and PCP,
these materials can be removed as part of the pumping process
allowing in-situ bioremediation to be effective. One of the
primary concerns with this alternative is the equal dispersion of
nutrients and oxygen and thus the overall rate at which
bioremediation would occur. In the more porous zones (sands and
gravel) the biodegradation is anticipated to occur prior to the
zones of silts and clays. Therefore, it is expected that this
process will take several decades. During this time the NAPLs and
contaminated ground water would be extracted and treated as
outlined in Alternative C, and this action would ensure hydraulic
control to prevent enlargement of the contaminated plume.

Ash meeting remediation levels, as previously -noted, from the
incineration of NAPLs and contaminated soils/sludge would be used
to backfill the excavated areas on-site and then would be covered
with a vegetative cap to minimize erosion of the material. The
process and impoundment areas in which in-situ bioremediation would
be implemented would also be covered by a vegetative cap. The best
time for placement of the cap in the impoundment and process areas
would be determined in the design phase of the Superfund process
and would be based on considerations that would optimize the
effectiveness of in-situ bioremediation. The reason this would be
determined during the design is that thorough analyses would be
conducted to determine if rainfall would be more conducive to
infiltration through existing soils or that a vegetative cover
would be more effective for in-situ bioremediation.

108



7.2.1.7 Partial Excavation and Treatment Analysis

The treatment alternatives presented below provide three different
levels of cleanup based on excavation of the top 5 feet of gross
contamination, the top 10 feet of gross contamination, or all of
the gross contamination (down to a maximum depth of 40 feet).
These options provide sensitivity analyses for the volumes of
contaminated subsurface materials. The 5 foot excavation
represents 60,000 cubic yards of excavated material, the 10 foot
excavation represents approximately 110,000 cubic yards of
material, and the total gross contamination is estimated at 275,000
cubic yards of material. The rationale for these varying depths of
excavations is to evaluate the comparative reduction in volume of
contamination and the consequential reduction of probability of
direct contact with the contaminated material.

The S feet of excavation would still leave approximately 80 percent
of the subsurface waste material, while the 10 foot excavation
would leave 60 percent of the waste volume. The alternatives for
partial excavation and treatment also represent an attempt to
remove the 61d impoundment and tar mat areas and sumps  related to
the process area. However, alternatives that involve less than
full removal of subsurface contaminated soils would still leave a
ground water threat while removing the direct contact threat.

Alternative 4: Excavation, Stabilization and On-site Disposal
4A -~ The top 5 feet of soils (60,000 cubic yards)

4B - The top 10 feet of soils (110,000 cubic yards)
4C - All contaminated soils (275,000 cubic yards)

47 4B 4C
Capital Cost ($ millions): 12 19 37
Annual Operation and
Maintenance ($ millions): 0.3 0.3 0.1
Present Worth ($ millions): 16 23 38
Implementation Time (years): 4 5 5
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Alternative 5: Excavation and On-site Incineration

SA - The top 5 feet of soils (60,000 cubic yards)
5B - The top 10 feet of soils (110,000 cubic yards)
5C - All contaminated soils (275,000 cubic yards)

5A 5B 5C
capital Cost ($ millions): 49 80 185
Annual Operation and
Maintenance ($ millions): 0.3 0.3 0.1
Present Worth ($ millions): 53 84 187
Implementation Time (years): 4 5 6

7.2.2 NAPLs AND GROUND WATER REMEDIAL ALTERNATIVES
“2.2.2.1 Alternative A - No Action

Capital Cost: §$0

Annual Operation and Maintenance: $25,000
Present Worth: $350,000

Implementation Time: Not applicable

The No Action alternative does not include remedial action but
represents baseline conditions for comparison with other
alternatives. The pool of creosote and oils would remain as a
source of contaminant migration. Monitoring would be conducted
periodically to assess the risks associated with contaminated
ground water. The long term risks would be above EPA’s lower
target range of 1%x10°* for carcinogens and above a hazard quotient
greater than 1 for non-carcinogens. There would also be a chance
that the contaminated ground water plume would increase in size,
creating a larger area of contamination in the future.
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7.2.2.2 Alternative B - Institutional Controls

Capital Cost: $3,000

Annual Operation and Maintenance: $25,000
Present Worth: $350,000

Implementation Time: 6 months

This alternative will include deed notices to inform future land
owners of subsurface ground water contamination and to notify
individuals on the property that no water wells should be placed in
the contaminated plume. In addition, periodic inspections would be
conducted to ensure that this is the case. As in Alternative A,
the liquid creosote and oils would remain as a source material for
future contamination and the risks from placing a water well would
be above 1x10°* for carcinogens and above a hazard quotient 1 for
non-carcinogens. The chances of someone installing a ground water
well at the site would possibly be reduced due to site visits by
representatives of the State of Louisiana. However, the
contaminated ground water plume would remain uncontrolled and could
migrate both vertically and horizontally. The site would be re-
evaluated as required by the Superfund law every five years to
ensure that the action taken remains protective of the human health
or welfare or the environment. Annual sampling would be conducted
of the surface materials as deemed appropriate.

7.2.2.3 Alternative C - Active Treatment

Capital Cost: $2 million

Annual Operation and Maintenance: $250,000
Present Worth: $6 million

Implementation Time: 30 years

This alternative involves extraction and treatment of pooled
product (NAPLs) and contaminated ground water. The primary
objective would be to capture as nuch pooled product and
contamination as possible while creating a hydraulic containment
barrier to prevent migration of contaminants into Creosote Branch
and to impede enlargement of the ground water plunme. This
alternative would also be conducive to an in-situ bioremediation
remedy to treat any contamination that is absorbed to subsurface
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soils. A combination of ground water collection/extraction options

could be used at the site, including extraction/pumping wells,
interceptor trenches, and subsurface drains. Ground water could be
treated to surface discharge levels established by the Clean Water
Act, 33 U.S.C. § 1251 et seq., and discharged to Creosote Creek.
Alternatively, ground water could be treated and reinjected into
the ground water to enhance recovery of the pooled 1liquid
contamination and/or to carry oxygen and nutrients for in-situ
bioremediation.

Pumping wells/hydraulic barriers can be used at a site in several
different manners to reduce the migration of contaminants from the
site. The primary goal of this alternative would involve the
removal of NAPLs and contaminated ground water for treatment,
followed by reinjection into the aquifer to provide nutrients for
in-situ bioremediation, or discharge to a surface water system.
The goal would be to remove the contaminated pooled product and
contaminated ground water in the wupper aquifer down to
approximately 35 feet. Interceptor trenches and subsurface drains
can be used to intercept NAPLs and/or contaminated ground water and
transport it to the treatment area. Since trenches and drains
essentially function as a line of extraction- wells, they can
perform many of the same functions as wells. The decision to use
trenches and drains or wells is generally based upon site
hydrogeology, the depth of the water table, and cost-effectiveness,
which is dependent on the site conditions. Current analysis of
geologic and hydrogeologic conditions indicates that a combination
of trenches and extraction wells will be the most effective ground
water collection method.

The extraction of contaminated ground water and NAPLs would include
a detailed analysis of the influence of the Creosote Branch on
extraction processes. If the Creek is found to significantly
affect the pumping of contaminated material by acting as a recharge
source of water to the aquifer, then a slurry wall may be
necessary. By acting as a barrier to prevent infiltration of
surface water into the ground water, the addition of a slurry wall
would reduce the costs associated with pumping and treatment of the
additional water. The details for a slurry wall are addressed in
Alternative D, Containment. However, it should be understood that
the need for a slurry wall would be different than as shown in
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Alternative D because in this alternative the slurry wall would
only act as a barrier to prevent infiltration of surface water from
Creosote Branch. For Alternative C, only a partial slurry wall
along the creek would be utilized. The decision for the
jnstallation of a slurry wall would be made during the Remedial
Design phase of the project if this alternative is selected.

Treatment of contaminated ground water and NAPLs can be
accomplished by sedimentation and oil/water separation processes to
remove soluble and insoluble matter from ground water and NAPL
streams. Sedimentation is a purely physical process which uses
gravity to settle suspended particles from solution. Sedimentation
may be required to remove the small amount of silt-sized particles
that sometimes are removed during pumping operations. 0Oil/water
separation is a process which separates free and/or emulsified oils
from water. Once separated, the oils from this process would be
incinerated on-site or transported of f-site in accordance with RCRA
hazardous waste transportation requirements found at 40 CFR Part
263 and incinerated off-site at a RCRA hazardous waste facility
deemed acceptable pursuant to the Superfund Off-Site Policy
promulgated pursuant to CERCIA Section 121(d)(3), 42 U.S.C. §
9621(d) (3). -

Following sedimentation and oil/water separation, the water can be
filtered by a sand filter and run through an activated carbon
treatment unit. Activated carbon adsorption is a technology proven
effective for the treatment of waters containing adsorbable
organics compounds. Once the activated carbon filters have been
used to capacity, they would be transported off-site in accordance
with RCRA hazardous waste transportation requirements found at 40
CFR Part 263 and disposed of at a RCRA hazardous waste facility
deemed acceptable pursuant to the Superfund Off-Site Policy
promulgated pursuant to CERCIA Section 121(d) (3), 42 U.S.C.

§ 9621(d) (3).

The equipment and technology required to implement this alternative
are readily available. Following on-site treatment, ground water
can be either directly discharged to a surface water area or
reinjected on site. Surface water discharge of treated ground
water would involve discharge to the Creosote Branch. Discharge
1imitations for this option would be established under applicable
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federal and state regulations concerning the Clean Water Act, 33
U.S.C. § 1251 et seq.

The goal of this ground water alternative is to remove as much of
the source of shallow ground water contaminants as possible.
However, without treatment of the contaminants from the subsurface
soils there will always be the potential for contamination
remaining in the ground water, even if all NAPLs were removed by
pumping. Therefore, to avoid continued ground remediation it would
be necessary to treat the subsurface soils by in-situ
bioremediation or by complete removal of the soils and
incineration. The goal for remediation of the ground water is to
reduce the B(a)P equivalents below a concentration of 0.2 ug/l,
which is the maximum contaminant level (MCL) for PAHs, and benzene
below a concentration of 5 ug/l which is the MCL for this compound.
Based on information obtained during the remedial investigation,
and the analysis of other ground water remedial alternatives
employed at other wood treating Superfund sites, this remedial
alternative may not achieve this low a goal. The ability to
achieve cleanup levels cannot be determined until the extraction
and monitoring system has been implemented.

7.2.2.4 Alternative D - Containment

Capital Cost: $3 million

Annual Operation and Maintenance: $200,000
Present Worth: $5 million
Implementation Time: 2-3 years .
This alternative provides a containment option for site ground
water. Although contamination would still remain at the site,
contaminant migration would be controlled by constructing a barrier
(slurry wall or similar-type structure), both upgradient and
downgradient of the site. Placement of a slurry wall set back from
the edges of Creosote Creek would seek to encompass as much of the
dense liquids and grossly contaminated subsurface soils of the
process areas as possible.. In addition, this alternative would
include some ground water pumping and treatment in order to
maintain an inward flow gradient. The NAPLs and contaminated
ground water would be treated as presented in Alternative C.
However, this gradient pumping and treatment would not treat liquid
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contaminants to the extent proposed in Alternative C. Water from
this alternative would be treated as specified for Alternative C,
Active Treatment.

Isolation technologies that have potential for use at the site to
control contaminant migration include grout curtains, sheet piling,
and slurry trench/walls. An important consideration for any of the
ground water isolation options is the depth to bedrock, or
aquitard. cCurrent evaluation of site conditions indicate that an
acceptable aquitard is present within the upper 70 feet of the
surface and this is within the limits of conventional equipment for
implementation of this alternative. Of these alternatives, slurry
walls are expected to be the optimal choice for this site. Grout
curtains are generally more costly and have higher permeabilities
than slurry walls, and are seldom used for containing ground water
flow in unconsolidated materials. Sheetpiling was eliminated from
consideration because of uncertainties with wall integrity over
extended periods of time and potential damage to or deflection of
the piles by rocks during installation.

Slurry trench/walls apply the concept of lateral encapsulation (or
vertical barriers) to provide a relatively impermeable barrier
around impacted soil or ground water to divert ground water flow
around the impacted areas and/or prevent impacted ground water from
migrating. Slurry trench/walls are constructed in a vertical
trench that is excavated under a slurry. The slurry performs in a
similar way to drilling fluid in that it hydraulically shores the
trench to prevent collapse while forming a cake on the trench wall
to reduce fluid losses to the subsurface soil. The most common
types of slurry wall materials include soil-bentonite and cement-
bentonite.
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8.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

EPA uses nine criteria to evaluate the merits of Superfund
remedies. The first two assessments that are directly related to
statutory determinations are:

1) Overall protection of human health and the environment, and

2) Compliance with Applicable or Relevant and Appropriate
Requirements (ARARS) of other Federal and State environmental
statutes.

If a remedial alternative does not meet the first two criteria it
is not carried over for further analysis. If it meets the first
two criteria, it is then reviewed against five additional measures
which are identified as balancing criteria:

3) Long-term effectiveness and permanence,

4) Reduction of contaminant toxicity, mobility, or volume through
treatment,

5) Short-term effectiveness,

6) Implementability, and

7) Cost, including capital and operation and maintenance cost.

The final two criteria are modifying criteria and are evaluated
following the public comment period on the RI/FS Report and the
Proposed Plan:

8) State Acceptance, and
9) Community Acceptance.

8.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

Overall protection of human health and the environment addresses
whether each alternative provides adequate protection of human
health and the environment and describes how risks posed through
each exposure pathway are eliminated, reduced, or controlled
through treatment, engineering controls, and/or institutional
controls.
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All of the alternatives, with the exception of the "No Action" and
"Institutional Control®" alternatives, would provide protection of
human health and the environment by eliminating, reducing, or
controlling risks through treatment or engineering controls.

A combination of Alternatives 6 and C, Partial Excavation and On-
site Incineration with In-situ Bioremediation and Active Treatment,
or the selection of Alternative 5, Excavation and Incineration,
would provide the greatest degree of overall protection to human
health and the environment. Alternative 5, Excavation and On-Site
Incineration would completely destroy the contaminants and
eliminate direct contact threats and the source of contaminated
ground water. Partial Excavation and On-site Incineration with In-
situ Bioremediation, Alternative 6, in conjunction with Alternative
C, Active Treatment, actively treats all identified wastes.
However, based on other sites utilizing bioremediation, the degree
of contaminant reduction is potentially 1less than full scale
incineration but would remain protective.

Alternative C, Active Treatment, provides active measures that
would be taken to treat the primary threats from creosote and PCP
liquids and contaminated ground water. This alternative by itself
would not treat the absorbed contamination to the subsurface soil
particles. Therefore, it is necessary to combine this option with
an additional soil treatment alternative to be totally effective.
Contaminated pooled product and ground water would be extracted and
treated to the maximum extent practicable and the treated water
would be reinjected with nutrients and oxygen to reduce subsurface
contamination through biodegradation. Any treated water to be
discharged into surface water will meet the water discharge
standards as established under the Clean Water Act 33 U.S.C. 1251
et seq., and found at 40 CFR Part 414. The extraction process
would minimize the migration of contaminated ground water off-site.
0ils (NAPLs) recovered from the treatment process would be
incinerated either on-site or off-site at a RCRA hazardous waste
facility deemed acceptable under the Superfund Off-Site Policy
promulgated pursuant to CERCLA Section 121(d)(3), 42 U.S.C. §
‘9621 (d) (3) .
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The stabilization alternative, Alternative 4, was initially
expected to provide overall protection above the levels provided by
the capping alternative, Alternative 3. However, treatability
studies have shown stabilization technology to be questionable due
to the oily nature of the waste materials, as presented in the
discussion of this alternative . The potential of stabilized soils
to leach organic contaminants to the ground water would remain,
although the ability of those contaminants to leach would be less
than currently exists. The technology would not sufficiently
stabilize the contaminated material to be considered a permanent
remedy and, therefore, would require NAPL and ground water actions
such as Alternatives C or D.

Consolidation and Multi-Layered Capping (Alternative 3) provides
protection by employing measures to isolate contaminants from human
contact and the environment. It is also compatible with options C
and D for the contaminated liquids alternatives. The cap would
reduce the infiltration of surface water and would have to be
maintained on an indefinite basis. Capping, and containment or
active treatment, do nothing to treat the subsurface soils that act
as a source of ground water contamination. Therefore, this remedy
does not provide as much protection to human health or the
environment as the previously discussed alternatives.

Containment, Alternative D, would provide moderate human health and
environmental protection in conjunction with the capping
alternative for soil remediation. Contaminated ground water would
be contained by a slurry wall and minimal pump and treat operations
would be conducted indefinitely. However, this alternative is not
expected to provide as much overall protection to human health and
the environment as that of Alternative C, Active Treatment, because
the remaining contamination has the potential to migrate through
the containment wall.

The No Action and the Institutional Control alternatives for both
liquids and soils do not provide overall protection to human
health, welfare, or the environment. As documented in the RI,
contamination is currently continuing to seep from the site into
Creosote Branch, and as such remains a environmental threat. The
tar mat area contains surface contamination that is above health-
based levels and, therefore, warrants action. The institutional
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controls alternative, Alternative B, would not prevent the seepage
of contaminated materials into Creosote Branch, but would only
provide minimal controls against trespassing and future development
in the area. The potential would remain for contaminants to spread
into the ground water and to disperse surface contamination during
flood or rainfall events.

In summary, the no action and institutional controls alternatives
for both liquids and surface materials in the tar mat area do not
protect human health, welfare, or the environment. These
alternatives are not considered appropriate for this site and as
such are not discussed further for the other eight criteria.

8.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS)

Compliance with ARARs addresses whether a remedy will meet all the
applicable or relevant and appropriate requirements of other
Federal and state environmental statutes or provides a basis for
invoking a waiver. Identified ARARs for this project include
provisions of the Clean Water Act, 33 U.S.C. § 1251 et seq., the
Resource Conservation and Recovery Act, 42 U.S.C. § 6901 et seq.,
the Safe Drinking Water Act, 33 U.S.C. § 300f et seg., and the
Clean Air Act, 42 U.S.C. § 7401 et seq. All ARARs can be met for
all alternatives and a detailed discussion of ARARs for the
selected remedy is presented in following sections.

8.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

Long term effectiveness and permanence refers to expected residual
risk and the ability of a remedy to maintain reliable protection of
human health and the environment over time, once cleanup levels
have been met. This criterion includes the consideration of
residual risk and the adequacy and reliability of controls.

The alternative remedies for the soils/sludges decrease in
effectiveness as one reviews the options ranging from incineration
to a combination incineration/bioremediation to stabilization and
finally capping. The incineration alternative provides long term
effectiveness by destroying the organic contaminants. A
combination of Alternatives 6 and C, Partial Excavation and On-site

119



.

Incineration with In-situ Bioremediation and Active Treatment,
would offer the second best option with regard to long term
effectiveness. The primary difference between incineration and
bioremediation is that the bioremediation alternative is
anticipated to take approximately 5 times as long as incineration
and may not ultimately achieve as much contamination reduction as
that of incineration. However, it is believed that through long
term treatment the contamination can be reduced to acceptable
concentrations to provide long term protection.

Although the stabilization alternative, Alternative 4, may involve
some chemical fixation of the contaminants, the fixation of wastes
with high concentrations of organic compounds, such as those found
at American Creosote, have not been demonstrated to be effective as
documented by treatability studies and as experienced at other wood
treating Superfund sites. The multi-layer clay cap, Alternative 3,
would address the moderately contaminated surface and subsurface
-s0ils, but the soils would remain as a potential source of ground
water contamination. Thus, multi-layer capping is only effective
as long as a continuous ground water control mechanisnm is in place
.and the cap is maintained.

The active treatment alternative for contaminated liquids
(Alternative C) would employ proven technologies for extraction and
treatment of contaminated ground water. However, the contaminated
liquids and ground water pump and treatment system is not
technologically capable of completely removing subsurface
contamination, and so some residual contamination will remain
unless it is combined with a treatment alternative. Contaminants
would be removed to the maximum extent practicable, resulting in
the permanent treatment of the extracted contaminants and the
minimization of the potential migration of contaminants to drinking
water zones below the contaminated aquifer. Alternative D,
containment, is believed to be less effective in the long term than
active treatment because contaminants might eventually migrate
through the barrier into the ground water.
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8.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT

Reduction of toxicity, mobility, or volume through treatment refers
to the anticipated performance of the treatment technologies a
remedy may employ.

The incineration alternative (Alternative 5) would reduce the
toxicity, mobility, and volume of excavated contaminated material
through the pPermanent destruction of the organics. Treatability
tests have shown that the incineration ash would be below the
remediation levels established in the Summary of Site Risks section
of this ROD. The combination of Incineration with In-situ

(Alternative C€) would also reduce mobility, volume and toxicity,
although to a lesser degree than full scale incineration, but it
would still remain Protective. It is believed that the reduction
of mobility and volume of contamination for A combination of
Alternatives c and 6 would be Comparable to that of full scale
incineration (Alternative 5). However, the reduction of toxicity
is anticipated to be somewhat higher for Alternative S than the
aforementioned combination of Alternatives € and ¢.

The stabilization alternative (Alternative 4) would reduce the
mobility somewhat (i.e., approximately 40% as determineq by
leachability tests), although the potential remains for future
leaching of contaminants into the ground water. For surface and
subsurface soils the capping alternative (Alternative 3) would not
involve any treatment.

Under the active treatment alternative (Alternative C) the
contaminated 1liquids ang ground water would be extracted and
treated. The contaminated oils from this Process would be
ultimately destroyed at an acceptable on-site or off-site
incinerator, thereby significantly reducing toxicity, mobility and
volume. The ground water containment alternative (Alternative D)
would reduce mobility of the contaminants through containment.
However, this reduction is not through treatment. In addition,

toxicity and volume would not be reduced for Alternative D.
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8.5 SHORT TERM EFFECTIVENESS

Short term effectiveness refers to the period of time needed to
complete the remedy and address any adverse impacts on human health
and the environment that may be posed during the construction and
implementation of the remedy until cleanup levels are achieved.

Alternative 6, Partial Excavation and Incineration with In-situ
Bioremediation, in conjunction with Alternative ¢, Active
Treatment, is anticipated to take approximately 30 years.
Alternatives 3 and 4, Multi-Layered Capping and Stabilization,
could be constructed within 4 years. However, as discussed
previously, these alternatives would have to be conducted in
conjunction with ground water alternatives C or D, active treatment
or containment, which could involve continuous operation and
maintenance (O&M) for 30 years or more. The incineration option
could be completed within 6 years of implementation.

Precautions would be taken in all alternatives involving site
activities to eliminate any risk to the public and site workers.
puring the implementation of any ground water, source treatment, or
capping alternative, there would be potential short term risks to
site workers during consolidation and treatment of the contaminated
material. Some increase in air emissions may occur as a result of
excavation during any of the soil/sludge alternatives. However,
engineering controls and air monitoring will reduce the potential
for any adverse impacts during implementation of the remedy. A
contingency plan would be developed to address any potential air
emissions detected during remedial activities.

8.6 IMPLEMENTABILITY

Implementability addresses the ease with which a potential remedy
can be put in place. Factors such as availability of materials and
services and administrative feasibility are considered.

All alternatives have been considered implementable and
administratively feasible, and the materials and services needed
for all proposed alternatives are readily available. The
construction of a multi-layered clay cap over the contaminated
material would be easily implemented. Increased difficulty would
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result from implementing the bioremediation, incineration and
stabilization alternatives as compared with capping, although all
these alternatives can be implemented. The excavation, dewatering
and incineration process would require more specialized equipment
than that for capping. However, this equipment is readily
available in the construction industry. Ground water alternatives
are also easily implemented, although the construction of a slurry
wall would be more difficult than that of a pump and treatment
system.

8.7 COST

The estimated costs are presented in the previous pages and range
from $16 million for a capping alternative to $187 million for an
incineration alternative. The stabilization and incineration
alternatives present options on the amount of treatment of the
contaminated materials and provides options as to the volume of
material to be treated. However, anything less than full
excavation still requires the control or treatment of subsurface
areas to prevent continued contaminant migration. The cost for
active liquid treatment ($6 million) is approximately equal to that
of the containment option ($5 million), with the advantage of the
active liquid treatment option being that it provides actual
treatment and reduction of the human health and environmental
risks. It is believed that the combination of Alternatives 6 and
C meet the same overall goals as that of Alternative 5, full scale
incineration, at a quarter of the cost ($40 million instead of $187
million)

8.8 STATE ACCEPTANCE

The final proposed plan was a joint release by EPA and LDEQ and as
such it reflects LDEQ’s views on the selected remedy as outlined
below. For this project LDEQ must contribute 10 percent of the
remedy construction costs and formally concur with the deletion of
the site from the National Priorities List upon completion of the
remediation process.

123



8.9 COMMUNITY ACCEPTANCE

EPA recognizes that the community in which a Superfund site is
jocated is the principal beneficiary of all remedial actions
undertaken. EPA also recognizes that it is its responsibility to
inform interested citizens of the nature of superfund environmental
problems and solutions, and to learn from the community what its
desires are regarding these sites.

puring the 90 days provided for public comment on this site, the
community was requested to comment on proposed remedies which
jncluded a Multi-layered Clay Cap and Active Treatment,
Alternatives 3 and C, full-scale incineration, Alternative 5, and
Partial excavation and On-site Incineration in conjunction with
Active Treatment, Alternatives 6 and C. puring the public meeting
of September 15, 1992, the city council, mayor and over 50
individuals from the local area responded to EPA’s proposed
alternatives to remediate the site. The number of people at this
meeting was significantly greater than the August 3, 1992, meeting
that was attended only by 4 individuals. Based on the comments
from both meetings, the local community strongly favors a treatment
alternative and strongly opposes any no action or institutional
control alternative. During these meetings no individuals
jndicated any opposition to on-site incineration. The community
favors full scale incineration at a cost of approximately $187
million. However, based on comments received during the comment
period, bioremediation may also meet the community’s goals at a
substantial savings to the State and Federal Governments.

9.0 THE SELECTED REMEDY

Based upon consideration of the requirements of CERCLA, the
detailed analysis of alternatives using the nine criteria, and
public comments, both EPA and the State of Louisiana have
determined that Alternative 6, Partial Excavation and On-site
Incineration with In-situ Bioremediation, in conjunction with
Alternative C, Active Treatment, is the most appropriate remedy for
the American Creosote Site in Winnfield, Louisiana. This
alternative will address the NAPLs and the subsurface source of
ground water contamination and any significant threats from direct
contact of surface contamination.
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The surface soils in the area between the tar mat and Creosote
Branch are not being removed as part of this remedy because of the
potential effects on wetlands. The maximum concentration of B(a)P
equivalents in this area is 7,500 pg/kg. This concentration is
still below the 1x10* goal for remediation and is near the
remediation goal of 3,000 ug/kg for the other soils. These soils
are not considered a significant threat to ground water or to human
health because of direct contact. Furthermore, if the soils
between the tar mat and Creosote Branch were removed the existing
wetlands would be drastically damaged.

Approximately 25,000 cubic yards of creosote- and PCP- contaminated
sludges will be excavated from the tar mat area. The organic
contaminants will be incinerated on-site and the treated soils will
then be returned to the excavated areas, which will be regraded,
capped, and revegetated. The removal and treatment of the tar mat
materials will allow the function of the wetland to recover in this
distressed area. The remaining 250,000 cubic yards of subsurface
soils in the process and impoundment areas would be treated through
in-situ bioremediation. This process would be a long-term remedial
action in which nutrients and oxygen would be injected into the
subsurface to promote biological degradation of PAHs and PCP. This
alternative would also involve the removal and treatment of NAPLs
and contaminated ground water by pumping and treatment. The
estimated cost for this component of the remedy is: Capital costs

- $29 million, annual O&M costs - $500,000 , and present worth -
$40 million. :

9.1 SENSITIVITY ANALYSIS FOR SELECTED REMEDY

As part of this study, in an effort to more accurately assess the
viability of this remedial action in 1light of potential waste
volume increases during actual remediation, a sensitivity analysis
was conducted. The intent of this analysis was to determine if
unexpected volume increases would adversely impact the selection of
this particular alternative. (Waste volume was determined to be the
most critical factor affecting cost.)

The evaluation revealed that even if the volume of contaminated

sludge to be incinerated was to double, from 25,000 to 50,000 cubic
yards, the cost for this remedy would only increase to
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approximately $45 million which is well within the range of plus 50
percent for the cost estimate presented in this Record of Decision.
This unanticipated increase would, therefore, not adversely affect
the remedy selection decision.

Since the majority of the remedial action involves insitu
bioremediation, and the extent of the area needing treatment is
well defined, volume increases are not expected to impact this
aspect of the cleanup. Also, another advantage of insitu remedial
technologies is that they are generally less susceptible to cost
increases due to changing site conditions such as extensive buried
debris, etc.

9.2 CLEANUP LEVELS
9.2.1 SOILS/SLUDGES

The tar mat area will be removed and incinerated on-site to
eliminate a major potential source for direct contact and a
potential source of surface and ground water contamination. The
residual contamination within the process and impoundment areas
will be remediated through the use of in-situ bioremediation.
During excavation and incineration of the tar mat areas any sludges
within the tar mat area that contain greater than 3,000 pg/kg for
B(a)P equivalents and/or greater than 50,000 ug/kg for PCP will be
removed. The soils between the tar mat area and the Creosote
Branch will not be excavated as outlined previously.

The rationale for selection of a 1x10°° (3,000 ug/kg for B(a)P
equivalents and 50,000 ug/kg for PCP) as opposed to the point of
departure stated under the National Contingency Plan (1x10°%) is
based on technological implementability and cost. EPA determined
that if the 1x10°® point of departure goal was strictly adhered to
at this site all technologies would be precluded from consideration
except for incineration. This was not considered reasonable since
alternatives were available that could treat to the National
Contingency Plan risk level .of 1x10'* to 1x10°®, which according to
EPA is protective.
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EPA has found that bioremediation would not achieve the same level
of destruction as incineration, however, by using a 103 cleanup
level it was found to be technological achievable at a
substantially lower cost. From a cost basis, bioremediation offers

Naphthalene - - 1,500 ug/kg
Pentachlorophenol -- ———— 7,400 ug/kg
Pyrene - - 1,500 ug/kg
Toluene - 1,500 ug/kg
Xylenes 28,000 ug/kg
Lead - 33,000 ug/kg
Dioxins and furans as 2,3,7,8 TCDD ==weeeaa -= 1 ug/kg

B(a)P equivalents 3,000 ug/kg

appropriate.
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9.2.2 GROUND WATER

The goal of the incineration and in-situ bioremediation phases as
previously described is to remove the source of shallow ground
water contaminants so as to reduce and/or eliminate the potential
threat of contamination impacting deeper drinking water aquifers
and, if technologically achievable, to restore the shallow ground
water to a potential future beneficial use.

The soils in the area between the tar mat and Creosote Branch are
not being removed as part of this remedy. These soils are not
considered a significant threat to ground water and involve an area
defined as a wetlands. The wetlands would be destroyed if these
soils were excavated and as discussed in the Summary of Site Risks
section of this ROD the soils are within the EPA’s acceptable risk
range. Removal of the source of contamination from the tar mat
area and in-situ bioremediation of the process and impoundment
areas will allow the restoration of the ground water. A
remediation goal of 0.2 micrograms per liter (pg/l) for
benzo(a)pyrene and 5 micrograms per liter (pg/l) for benzene will
be utilized for the shallow ground water in this area. The ability
to achieve cleanup goals at all points throughout the area of
attainment, or plume, cannot be determined until the monitoring
system has been implemented, or modified as necessary based on
engineering design changes.

If the selected remedy cannot meet the health-based remediation
goals, at any or all of the monitoring points during
implementation, contingency measures and goals as discussed below
may replace the selected remedy and goals. These measures are
still considered to be protective of human health and the
environment, and are technically practicable under the
corresponding circumstances.

The selected remedy will include ground water monitoring for an
estimated period of 5-10 years after completion of on-site remedial
activities, during which <time the effectiveness of source
destruction will be carefully monitored on a regular basis. Once
this system has been operating for a 5-10 year period, then an
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evaluation of the need for additional pumping and treating will be
conducted. Based on this evaluation the operating system may
include:

a) discontinuing operation of extraction wells in the area where
cleanup goals have been attained;

b) alternating pumping at wells to eliminate stagnation points;
and

c) pulse pumping to allow aquifer equilibration and encourage
adsorbed contaminants to partition into ground water.

d) other items as necessary to achieve goals of this ROD.

If, in EPA’s and LDEQ’s judgment, implementation of the selected
remedy clearly demonstrates, in corroboration with strong
hydrogeological and chemical evidence, that it will be technically
impracticable to achieve and maintain remediation goals throughout
the area of attainment, the contingency plan will be implemented.
At a minimum, and as a necessary condition for invoking the
contingency plan, it must be demonstrated that contaminant levels
have ceased to decline over time and are remaining constant at some
statistically significant level above remediation goals, in a
discrete portion of the area of attainment, as verified by multiple
monitoring wells.

Where such a contingency situation arises, ground water extraction
and treatment would typically continue as necessary to achieve mass
reduction and remediation goals throughout the rest of the area
attainment.

If it is determined, on the basis of the preceding criteria and the
system performance data, that certain portions of the aquifer
cannot be restored to their beneficial use, all of the following
measures involving 1long term management may occur, for an
indefinite period of time, as a modification of the existing
systen:
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a) low level pumping will be implemented as a long-term
gradient control, or containment, measure;

b) chemical-specific ARARs will be waived for the cleanup of
those portions of the aquifer based on the technical
impracticability of achieving further contaminant reduction;
and/or

c) institutional controls will be implemented to restrict access
to those portions of the aquifer which remain above health-
based goals, should this aquifer be proposed for use as a
drinking water source.

The decisions to invoke any or all of these measures may be made
during periodic reviews of the remedial action.

An Explanation of Significant Differences will be issued to inform

the public of the details of these actions should they occur.

10.0 STATUTORY DETERMINATIONS

Under CERCLA Section 121, 42 U.S.C. § 9621, EPA must select
remedies that are protective of human health and the environment,
comply with Applicable or Relevant and appropriate Requirements
(ARARs), (unless a statutory waiver is justified), are
cost-effective, and utilize permanent solutions and alternative
treatment technologies or resource recovery technologies to the
maximum extent practicable. In addition, CERCIA includes a
preference for remedies that employ treatment that permanently and
significantly reduce the volume, toxicity, or mobility of hazardous
wastes as their principal element. The following sections discuss
how the selected remedy meets these statutory requirements.

10.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The selected remedy protects human health and the environment
through incineration of heavily-contaminated creosote and
pentachlorophenol sludges and in-situ bioremediation of less
contaminated subsurface soils. Incineration and in-situ
bioremediation of the sludges and soils in conjunction with active
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treatment of contaminated NAPLs and ground water will eliminate a
major source and continual threat of ground water contamination.
The current cancer risk associated with these soils is 3.8x10°¢,
while the ground water cancer risk is 7.5x102, By excavating the
heavily-contaminated sludges and treating them in an incinerator,
and by applying in-situ bioremediation of the contaminated
subsurface soils the source of ground water contamination will be
significantly reduced to within EPA’s acceptable risk range of 104
to 10°% There are no short term threats associated with the
selected remedy that cannot be readily controlled. In addition, no
adverse cross-media impacts are expected from the remedy.

10.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS (ARARS)

The selected remedy of excavation and on site incineration will

comply with all applicable or relevant and appropriate requirements

(ARARs) . The ARARs are presented below:

Chemical-Specific ARARs:

Safe Drinking Water Act Maximum Contaminant Levels (MCLs)
(40 CFR Part 141)

Clean Water Act Federal Water Quality Criteria (FWQC)
(40 CFR Part 414)

safe Drinking Water Act Maximum Contaminant Level (MCL) of
S ug/l for benzene - 40 CFR Part 141

Location-Specific ARARs:

Clean Water Act Section 404
(Wetland Protection)
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Action-Specific ARARs:

40 CFR Part 264 Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and Disposal Facilities.
In particular subparts B, C, D, G,1,3,K,L,0,AA, and BB may be
relevant and appropriate during construction operations.

Clean Water Act for NPDES Discharges - 40 CFR Part 122
and 40 CFR Part 414 for discharges of organic chemicals.

Other Criteria, Advisories, or Guidance To Be Considered (TBCs) for
This Remedial Action:

EPA and the State will determine the need to file a deed
notice advising of Site hazards

E.O. 11990, Protection of Wetlands, which requires that
Federal agencies conduct an evaluation to assess the impacts
of an action on wetlands '

Clean Air Act National Emission Standards for Hazardous Air
Pollutants (NESHAPS) - 40 CFR Part 61

Clean Air Act National Ambient Air Quality Standards (NAAQS) -
40 CFR Part 50 '

RCRA lLand Disposal Restrictions (LDRs) - 40 CFR Part 268 for
U-051 wastes (Creosote)

10.3 COST EFFECTIVENESS

EPA believes this remedy will eliminate the risks to human health
at an estimated cost of $40 million. Therefore, the selected
remedy provides an overall effectiveness proportionate to its
costs, such that it represents a reasonable value for the money
that will be spent. The selected remedy assures a much higher
degree of certainty that the remedy will be effective in the long
_term because of the significant reduction of the toxicity and
mobility of the wastes achieved through the incineration, in-situ
bioremediation and active treatment components.
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10.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES (OR RESOURCE RECOVERY TECHNOLOGIES) TO THE
MAXIMUM EXTENT PRACTICABLE

EPA and the State of Louisiana have determined that the selected
remedy represents the maximum extent to which permanent solutions
and treatment technologies can be utilized in a cost effective
manner for the final remedy at the American Creosote site. Of
those alternatives that are protective of human health and the
environment and that comply with ARARs, EPA and the State have
determined that the selected remedy provides the best balance of
trade-offs in terms of long term effectiveness and permanence,
reduction in toxicity, mobility, or volume achieved through
treatment, short term effectiveness, implementability, and

cost, while also considering the statutory preference for treatment
as a principal element and considering State and community
acceptance.

The selected remedy treats the principal threats posed by the
sludges, soils and ground water through achieving significant
creosote and pentachlorophenol reductions. This remedy provides
the most effective treatment of the alternatives considered,
utilizes innovative treatment alternatives were appropriate, and
will cost less than off-site disposal. The selection of treatment
of the contaminated sludges and soils is consistent with program
expectations that indicate that highly toxic and mobile wastes are
a priority for treatment and whose elimination is often necessary
to ensure the long term effectiveness of a remedy.

10.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

By treating the contaminated ground water onsite, by utilizing in-
situ bioremediation of the absorbed subsurface contamination, and
treating the heavily contaminated sludges by incineration, the
selected remedy addresses the principal threats posed by the site
through the use of treatment technologies. By utilizing treatment
as a significant portion of the remedy, the statutory preference
for remedies that employ treatment as a principal element is
satisfied.
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11.0 DOCUMENTATION OF SIGNIFICANT CHANGES

A Proposed Plan was released for public comments on July, 29, 1992.
The Proposed Plan identified Alternatives 3, RCRA Compliant Capping
and C, Active Treatment of Contaminated Ground Water and Liquids
(wood treating fluids) as the proposed remedy for the American
Creosote site. On August 3, 1992, EPA held a public meeting with
transcripts taken and subsequently added to the Administrative
Record. The public meeting was attended by representatives from
LDEQ and Louisiana’s Office of Public Health.

Subsequent evaluations within EPA and discussions with the State
and the community (based on the August 3, 1992, public meeting)
revealed that incineration of the wastes may be more effective in
meeting goals to remediate the site. on August 26, 1992, EPA
received a written request from the Mayor of Winnfield requesting
an extension to the comment period and an additional meeting. The
public comment period was subsequently extended for an additional
30 days and a second public meeting was held on September 15, 1992.
Due to this reassessment of preferred remedial alternatives, EPA
issued_a public notice in the local Wwinnfield newspaper, which
published articles about the possible use of on-site incineration
in early September, 1992.

puring the public meeting of September 15, 1992, the city council
and mayor, and over 50 individuals from the Winnfield area,
responded to EPA’s proposed alternatives to remediate the site.
The number of people at this meeting was significantly greater than
the previous one that was attended only by 4 individuals. Based on
the comments from both meetings, the local community favored on-
site incineration at a cost of $187 million.

In response to comments received during the public comment period
of July 29 to September 29, 1992, continuing discussions within EPA
between technical and managerial personnel, and ongoing discussions
between EPA and LDEQ, it was determined that further consideration
of bioremediation was necessary. ©On March 1, 1993, LDEQ and EPA
issued a final proposed plan based on an extensive review of all
the comments received during the previous comment period and an
additional review of the state of technologies being used to
remediate wood treating sites.
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The final proposed plan for the American Creosote site combined
elements of remedies previously proposed and added in-situ
biological treatment for the bulk of the buried contaminated soils.
The suggested remedy consisted of the following components:

(1)

(2)

(3)

Pump, separate and treat liquid contaminants. LNAPLs and
DNAPLs would be pumped from the 2zones of pooled product
beneath the site, separated from the water, and destroyed by
on- or off- site incineration. (Proposed in July, 1992.)

sit cineratio of 25,000 cubic ards igh
contaminated tars and sludges. 25,000 cubic yards of tars and

sludges located in the "sludge overflow area" of the site,
which is the most highly contaminated material, would be
excavated and thermally treated on-site. Ash, would be
landfilled on-site. (Proposed in August, 1992.)

In-situ biological treatment of 250,000 cubic yards of
contaminated soils. The remainder of the site’s contaminated
soils/sludges from process areas and buried pits would be
addressed in-situ by injecting, via wells, nutrients, microbes
and oxygen as is necessary to attain stated treatment goals.
The ground water extraction system used for NAPL recovery
would also be used to hydraulically control any off-site
migration of ground water contamination and allow for
recirculation of the bacteria for efficient treatment.

Because of the expected pace of remediation, the EPA
would categorize this site remediation as a Long Term
Remedial Action. What this means is the EPA will be
responsible for 90% funding beyond the customary 1 year
time period; 90% funding will continue until such time as
the established remediation goals are met. The State of
lLouisiana will be responsible for 10% of the costs. This
component is innovative and is expected to provide
permanent treatment. (Based on comments/ information
received during the public comment period.)
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(4) Capping of surface contaminated soils, decontamination and on=
site landfilling of process equipment and scrap. Grading and
capping would be done to complement the above remedial
actions. (Proposed in July, 1992.)

The net cost of this set of remedies was estimated between $40-$50
million which is significantly less than the total cost of the
incineration remedial option (approximately $185 million) and more
environmentally protective than the original pumping/capping
proposal. Biological treatment of creosote-contaminated soils is
being attempted at numerous wood treater sites mnationwide.
Although biological treatment for the site was initially screened
from consideration early in the Feasibility Study, in light of the
comments received and technical information, and considering the
extreme cost of complete on-site incineration, the EPA and LDEQ
believe this innovative technology warrants implementation.

Based on the comments received during both comment periods and the
aforementioned discussions, EPA and the State of Louisiana have
selected Alternative 6, Partial Excavation and On-site Incineration
with In-situ Bioremediation, in conjunction with Alternative C,
Active Treatment of NAPLs and contaminated Ground water, as the
remedy for addressing contaminated materials at the American
Creosote site.

A response to the comments received during both comment periods is
included in the Responsiveness Summary that is part of this ROD.
This decision document presents the selected remedial action that
was chosen in accordance with the CERCLA, the adnministrative
record, and to the extent practicable, the National Contingency
Plan (NCP), 40 CFR Part 300.
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APPENDIX A
AMERICAN CREOSOTE WORKS, INC.

PREVIOUS INVESTIGATIONS



o
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Al dix A: Surface Soil Sample Results from Previous Tavestigations at the American Creosote Site
Location/Station # 62 53 64 65 ) 70 n 7 74 56 ss 52 “
Analyte (um)

i |
acenaphthene ] U 6700000 3100000 U 99000 U 6300 U U U u__ |l
fluoranthene 380000 $90 15000000 5400000 1500 250000 7400 30000 2900 490 180 | 3% |
naphthalene U U 4000000 2400000 U 71000 u U U U U U
benzo(s)anthracene 62000 620 _ 2200000 370000 1900 55000 3400 5700 2600 190 u 230
benzo(a)pyrene 13000 310 U U 2200 36000 2500 6300 | 3600 | 180 U U
benzo(b)flucranthrene 39000 1300 1600000 530000 3400 71000 6300 14000 7900 0 310 u
benzo(k)luoranthrene 20000 1100 U U 3500 U U U 5200 340 210 260 |
chrysene 60000 980 3300000 1200000 2300 62000 1900 9200 | 3900 350 U 270
scenaphibylene u u U u 690 u 730 u 1300 u U u |
anthracene 25000 U 31000000 13000000 U 100000 | 3100 39000 2400 u u u_ |l

U 470 u U 1800 18000 2200 4700 3300 u u u_ |
u u 12000000 5600000 u 140000 860 19000 U u u v_ |l
u U 36000000 14000000 U 320000 2200 ) 1300 290 u u “
U U U U 310 U U U ml U U U
U 510 U U 1800 23000 2000 4100 3600 U u U
370000 880 10000000 4000000 3000 160000 6200 22000 4500 450 | 220 840
25700 673 413000 152000 3593 51520 3689 7522 6199 289 _s2 | 52
969000 6760 121800000 50100000 22400 1405000 28790 160300 43330 2760 920 1920
630000 U U U U 31000 U U U U U U
U U 5700000 U U 94000 u 6600 7] U u u
) u 3200000 1800000 U 55000 U 250 | U u U U
Total tetrachlorofurans NA NA u U NA NA NA NA NA NA NA NA
pentachlorofurans NA NA U U NA NA NA NA NA NA NA_. NA
hexachlorofurans NA NA U U NA NA NA NA NA NA NA NA
heptachlorofursns NA NA 83 99 NA NA NA NA NA NA NA NA
octachiorofurans NA NA 12 18| Na NA NA NA NA NA NA NA;l
Total tetrchlorodioios NA NA u U NA NA NA, NA, NA NA NA NA__|l
23,78 tetmchlorodiaxin NA NA U U NA NA NA NA NA NA NA NA__ ||
pentachiorodioxins NA NA U u NA NA NA NA NA NA NA Na__ 1
hexachlorodioxins NA NA Y 39 NA NA NA NA NA NA NA NA
heptachlorodioxing NA, NA 140 150 NA NA NA NA NA, NA NA NA
octschlorodioxins NA NA 180 240 NA NA NA NA NA NA NA NA
U - Undetected (Detection limit unknown)
NA - Not Anatyzed :“




Appendix A (cont.): Surface Soil Ssmple Results {rom Previous Investigations at the American Creosote Site (cont.) i
Location/Station & 68 _66 67 7 __ &0 61 st 53 58 5 5 |
Analyte (ug/ks) i
|
acensphihene 1600000 u u u u u u u U u U |
fluorsnthene 2400000 | 390000 2200000 92000 1100 320 U u _100 U 760 | II
naphthalene 880000 _ u u U 260 U U u U u u
benzo(a)anthracene 350000 80000 160000 20000 _1620 0 U u U u ™
benzo(s)pyrene 120000 35000 u 12000 630 1% u u U u 940
benzo(b)fluoranthrene 160000 100000 260000 31000 1700 500 u u u 390 | 2200
benzo(k)fluoranthrene u 67000 U 28000 1800 3%0 U 1) u U 2000
[ chrysene 380000 150000 410000 38000 1100 4 U U U U 1100
scenaphthylene u U U u 240 U U U 14} u 250
snthracene 510000 77000 130000 U 340 u u u u u u
| benzo(ghilperylene u U L) L4 1200 190 L LU u__ Y 800
fluorene 1200000 u _100000 U U U u u U u U
phenanthrene 4100000 79000 1000000 U 590 U U U U U U
dibenzo(s hjanthracene u u U U 170 U U u u U u
indenof1,2.3-cd)pyrene U 25000 U 11000 1100 210 U u _u u 870
pyrene 1900000 380000 _ 1300000 79000 1400 380 u _200 120 u 1300
2)P EQUIVALENTS | 177800 63500 46100 21470 1313 P I - - 39 1448
! Tots] PAHs 13630000 | 1423000 7560000 311000 12250 2710 U 200 220 3% 10990
U 790000 5000000 u U U U U U U U
870000 U u U U u U U uU__ u u
610000 u u u U u U u uU_ U u
u NA NA U NA NA NA NA NA NA NA “
u NA NA 0.068 NA NA NA NA NA NA NA
16 NA NA 17 NA NA NA NA NA NA NA
170 NA NA 63 NA NA NA NA NA NA NA
310 NA NA 74 NA NA NA NA NA NA NA
u NA NA U NA NA NA NA NA NA NA
U NA NA U NA NA NA NA NA NA NA
23 NA NA 0.17 NA NA NA NA NA NA NA
9 NA NA 9 NA NA NA NA NA NA NA
200 NA NA 160 NA NA NA NA NA NA NA I
NA NA NA NA |




e —

Appendix A {cont.): Subsurface Soil Ssmple Results from Previous Investigations at

the American Creosote Site

Location/Station # 83 84 83 89 90 82 87
Mh (4-61) (4-611) (4-611) (ll-Zlm (18-21€¢) 1 _(4-6f1) (18-210)
Analyte (ug/kg) '
acenaphthene 10000 |} 150000 U U U U U
Augnnthene 16000 | 290000 U U U U U
naphthalene _ 22000 } 260000 U U U U U
benzo(a)anthracene U 66000 U U U U U
) ne U 40000 U U U U U
benzo(b)fluoranthrene U 75000 U U U - 4] U
benzo(k)fluonsnthrene NA NA NA NA NA NA NA
85000 U U U U U
NA NA NA NA NA NA
110000 U U U U U
NA NA NA NA NA NA
170000 u U U U u
$00000 U U u U U,
NA NA NA NA NA NA
16000 U U U U U
220000 U U U U U
56550 - - - - .
1982000 U U U U U
pentachlorophenol U U U U U U U
dibenzofuran U 98000 U U U U U
2-melglx_nghlhlene 11000 160000 U U U U U
Total tetrachlororfurans U U U U U U uy
pentachiorofurans U U U U U U U
hemachlorofirans 3 U U 1 o1t ] U u
heptachlorofurans 23 _0.86 1 69 0.75 U U
octachlorofurans 33 3 19 94 0.94 U U
Toial tetmachlorodioxing U U U U U U U
23,78 -tetrachlorodioxin U U U U U U U
pentachlorodioxing U U U U U U U
0 U U 73 ] 0058 U U
3.1 200 24 0.08 U
27 610 11 4.1 u

NA - Not Analyzed




Appendix A (cont.): Subsurface Soil Sample Results from Previous Investigations at the American Creosote Site
Location/Station # D1 D1 D1 wD2_ D4 WDS WD6 WE1L AS A6 WBI1
th 6.9 ft 9 fi 10 ft 10 fi 9 ft 9 ft 9 fi 83 ft 30 ft 7.8 ft 70 fi
Analyte (ug/kg)
scepapht 19000 50000 U 96000 U 3200 U U 1 U 300000
fluoranthene 32000 65000 U 200000 34000 U U U 3700000 U 430000
naphthalene 14000 | 120000 u ‘210000 | 24000 4600 u u 1600000 U __| 1400000
benzo(s)anthracone U 6700 U 31000 U u U U 630000 U 71000
) ne U U U U U U U U 220000 U 25000 |
fluorsnthrene U 4] U 18000 U U U 3] 330000 U 31000
fuoranthrene U U U 12000 U U U U U U U
¢ ne U 6700 U 32000 U U 4] U 640000 U 62000
acenaphthylene u U U 4300 u U U U U U 18000
anthracene U 28000 U 63000 ) U U U 1300000 U 23000
ne U U U U U U U U U U U
fluorene 19000 ] _$1000 u 120000 24000 3300 U U 1900000 U 360000
henanthrene 58000 } 150000 U 420000 74000 8600 U U 7000000 u 1000000
dil s,hJanthracene U U U U U U U U U U U
inde! -od ne U U U U U U U U U U U
ne 25000 44000 y 130000 24000 U U U 2600000 U 280000
)P EQUIVALENTS - 7370 - 6420 - - - - 322400 - 35820 |
Totsl PAHs 167000 | 521400 U 1336300 | 180000 19700 U U 2132000 U 4000000
pentachlorophenol U U u U u U U U U U U 4“
dibenzofuran
2-methylnaphthalene 4900 26000 U 70000 11000 U U U __ 630000 U 310000
1-methyinaphthalene 4600 15000 U 40000 U U U U 370000 U 150000
23-dimethyl naphthalene U U U 11000 U U U U 100000 29000
6-dimethy] naphthalene U U u 23000 U U U U 200000 U 63000
U - Undetected (Detection limit unknown)




Appendix A_(cont.): Subsurface Soil Sample Results from Previous Investigations st the American Creosote Site
Location/Station # WC1 we2 C3 C4 [n] (o] C7 0 WAL A2 A3 Ad
| Depth 113 fi 9ft 10 ft ont | 1450t | 12 129 fi 10.5 ft oft IS 3n 3N
[ Amaivte (ugks) .
acenaphthene U U U 160000 U U U U 99000 | 1300000 U U
fluoranthene U U U 210000 U U U U 80000 | 3000000 7200 6400
naphthalene U U U 900000 U U U U 530000 | 940000 U U
benzo(a)anthracene u U U 35000 U U U U 14000 | 430000 U Uy
benzofa)pyrene 1 u U 1300 ] U u U u 6300 | 120000 U u
benzo(b)luorsnthrene U u U 16000 U U U U 8600 | 210000 U U
henzofk)fluoranthrene U 4] U U U U U U u U U U
sene U U U 30000 U U U U 13000 | 400000 U U
acensphthylene U u u 12000 U u u U u U U U
anthracene U U U 87000 U U U U 43000 | 1900000 24000 U
ghi)p ne U U U U U U U U U U U U
fluorene U U U 170000 U U U U 00000 | 1700000 U 10000
phensnthrene u U uU 490000 | U U 14] U 240000 ] 6300000 | 10000 | U
dibenzo(a,h)anthracene U U U U U U U U U U U U
indeno{1,2,3-cdpyrene U U U U U U U U U U U U
pyrene U U U 140000 U U U U 59000° | 2000000 6500 5700
B(s)P EQUIVALENTS - - - __18100 - - - 8490 ) 188000 ) -
Total PAHs U U U 2263000 U v 1242900 | 183000 | 47700 22100
pentachlorophenol u U u u U U u U u U U U
dibenzofursn
2-methylnaphthalene U U U 200000 u U U U 140000 | 400000 U U
-methyinaphthalene U U u 94000 U U u U 77000 ] 250000 U u
3-dimethyl naphthalene U U U 17000 u U U U 14000 1 80000 U U
6-dimethyl naphthalene U U U 40000 U U U U 28000 | 140000 U U

U - Undetected (Detection limit unknown




A (cont.): Sediment Sample Results from Previous Investigations at the Americsn Creosote Site

Appendix

Location/Station # 16 18 19 23 3 31 38 2 2 2 JTEI |
Analyte (ug/kg) “
scenaphthene U U U 8300 U U U U U 480000 U
fluoranthene u U 1700 220000 | 5400000 5400 U U U 900000 U
naphthalene U U 330 U U U u 7) U 830000 u
benzo(a)snthracepe u u U 31000 | 820000 10000 15000 U U 110000 U
benzo(s)pyrene u u u u 270000 15000 30000 u u uU_ u
benzo(b)fuoranthrene U U 730 23000 | 1400000 25000 33000 U U 89000 U
benzo(k)lluoranthrene u U U U U 13000 41000 U U ) U
[ chrysene U U 390 36000 | 1400000 14000 34000 U u 12000} U i
scenaphthylene U U u u 230000 6400 u u u u u 1|
anthracene U u u $2000 1200000 6600 U u u 150000 | U
[ benzofghilperyiens u u u u U aso | 100 u u u U
fluorene U 1) u 100000 U U U u u 480000 u
henanthrene U U 1100 | 240000 800000 7] u U u 1800000 u
indeno(1,2.3-0f u u U U U 9400 20000 U U U u

ne U U 1300 150000 | 6400000 | 11000 17000 U u 570000 U

)P EQUIVALENTS | . . 7 5760 506000 w00 | a0 | - . 21100 |

Total PAHs U U 5750 | 860300 | 17920000 124300 208000 u U 5529000 U
pentachlorophenol U U 670 20000 | 6000000 U u U U U U
gibenzofuran u U U 79000 u U U U 7] 320000 U
2-methylnaphibalene U 7] U U U U U U U 230000 U
Total tetrachlorofurans NA NA NA NA NA NA NA NA NA NA Na__ ||
pentachlorofurans NA NA NA NA NA NA NA NA NA NA Na__ 1l
hexachlorofurans NA NA NA NA NA NA NA NA NA NA NA__ |t
heptachlorofurans NA NA NA NA NA NA NA NA NA NA NA_
octachlorofurans NA NA NA NA NA NA NA NA NA NA NA
I Total tetrachlorodioxins NA. NA NA NA NA NA NA NA NA NA NA
&3|7|8 -tetrachlorodioxins NA NA NA NA NA NA NA NA NA NA NA
Enbdllorodioxim NA NA NA NA NA NA NA NA NA NA NA
hexschlorodioxing NA NA NA NA NA NA NA NA NA NA NA 4'
heptachlorodioxins NA NA NA NA NA NA NA NA NA NA NA
octachlorodioxins NA NA NA NA NA NA NA NA NA NA NA__ Il

NA - Not Analyzed

LU - Undetected (Detection limit unknown)




U - Undetected (Detection limit unknown

NA - Not Ana

T Appendix A (cont). Sediment Sample Results from Previous Investigations st the Americsn Creosot Site
Location/Station # 27 30 32 35 35 13 15 ﬂl
[ I
acenaphthene U 3300 37000 U U U U U I
fluoranthene 200 2600 $7000 3700 U u u 270 _“
mghlhllene U 4900 120000 U U u 19) U
[ benzofs)anthracene u 890 17000 2500 U U U U 4‘
be () neo U 370 28000 6000 U U U U
benzo(b)Muoranthrene u s00 35000 12000 | U u U u i“
benzo(k)fluoranthrene U 460 u U U v u U
chrysene U 980 20000 4000 u U u U
scensphibylene U 330 5000 2000 | U u U U
anthracene U 1600 18000 U U U U U
penzo{ghi)perylene U u U 5700 U U U U
fluorene [T 3200 38000 u U U u u
shensnihrene U 5000 76000 U U U U 300
indeno{1,2.3-od)pyrene u U U 5000_ ") U u u
pyrene 220 2500 60000 4200 u U U 240
3(a)P EQUIVALENTS . 545 33400 7990 . . . .
Total PAHs 420 27530 $21000 45100 U U u 810 “
rentachlorophenol U U U U U U U u Il
dibenzofuran u 2300 31000 U U U u U i
2-methylnsphthalene [7] 1700 43000 U U U U U E“
Total tetrachlorofurans NA NA NA NA NA NA NA NA
pentachlorofurans NA NA NA NA NA NA NA NA I
hexachlorofurans NA NA NA NA NA NA NA NA, i“
stachlorofurans NA NA NA NA NA, NA NA, NA
octachlorofurans NA NA NA NA NA NA NA NA 1
Total tetrachlorodioxing NA NA NA NA NA NA NA NA 4"
78 -tetrachlorodioxin NA NA NA NA NA NA NA NA I
sentschlorodioxins NA NA NA NA NA NA NA NA
hexachlorodioxins NA NA NA NA NA NA NA NA
ptachlorodioxing NA NA NA, NA NA NA NA NA
octachlorodioxin NA NA NA NA NA NA NA NA %'




Appendix A (cont.): Sediment Sample Results from Previous Investigations at the American Creosote Site

Location/Station # 25 28 _2 33 34 11 12 17 _39 40

Amlyte (up/ks)

scenaphthene U u 930000 u 1100000 U u U U U

fluoranthene 2100 | $50000 3100000 71000 2500000 u U 460 U U

naphthalene U U U U 2700000 U U U U U

benzo(s)anthracene 1500 100000 480000 U | $50000 U U U U u

benzo{s)pyrene 3900 35000 140000 U 270000 U U U u U
benzo(bfluoranthrene 8400 130000 450000 U 590000 u u s10 u U
benzo(k)fluoranthrene U U U U U U U U U U

chrysene 3400 130000 500000 u $80000 u U 300 U U

acenaphthylene 860 U U U 100000 U U U U U

anthmcene 1500 4100 410000 U 820000 u U U u U

be ne 2900 U U u U u u U u U

fluorene u U 670000 U 1600000 U U U U U

phenanthrene 1 47000 1700000 50000 4800000 u U u U U
indeno(1,23-od\pyrene 2800 U U U 110000 U u U U u__
| pyrene 2100 470000 2200000 44000 2000000 U U 420 U U

B(s)P EQUIVALENTS 59300 238000 | - 400800 - . 54 . -

Total PAHs 30560 | 1466100 10580000 165000 | 17720000 U u 1690 u u

pentachlorophenol U U U U U U u u U U U
dibenzofuran U U 320000 U U U U U U U U
2-methylnaphthalene U U U U 1000000 U U U U U U

Total tetrachlorofurans NA NA NA NA NA NA u NA U NA NA
pentschlorofurans NA NA NA NA NA NA u NA U NA NA
hexachlorofurans NA NA NA NA NA NA u NA U NA NA
heptachlorofurans NA NA NA NA NA NA u NA 1.4 NA NA
octachlorofurans NA NA NA NA NA NA U NA 21 NA NA I
Total tetrachlorodioxins NA NA NA NA NA NA U NA u NA NA “
2,3,78 -tetrachlorodioxins NA NA NA NA NA NA u NA U NA Na__ Il
pentachlorodioxins NA NA NA NA NA NA U NA U NA NA “
hexachlorodioxins NA NA NA NA - NA NA u NA u NA NA
hepuachlorodioxins NA NA NA NA NA NA 033 NA 1] Na Na__ |l
octachlorodioxins ' NA NA NA NA NA NA 2.50 NA 15 NA Na__|l

U - Undetected (Detection limit unknown) ' “
|LvA - Not Ansiyzed i




Appendix A (cont.): QGroundwater Sample Results from Previous Investigations at the American Creosote Site
WB1 WCI1 WC2 wD2

WDS

Location/Station #
Analyte (up)

acenaphthene

6240

123

) 53

8160

fluoranthene

8830

=}

330 356

10600

nsphthalene

35100

42

902 7040

18300

benzofa)anthracene

1310

113

166 64

1310

benzo(s ne

356

n3
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APPENDIX B
AMERICAN CREOSOTE WORKS, INC.

SURFACE SOIL ANALYTICAL SAMPLING
RESULTS



FIELD SAMPLE NUMBER: $5-11-5L-00% §5-12-5L-001 $5-13-5L-001 SS-14-5L-001 §5-15-SL-001 S5-16-5L-001 §§-17-SL-001 SS-18-5L-001 $5-19-5L-001 $5-21-5L-001
EPA SAMPLE NUMBER: QF0170 AF01 7Y 0F0216 QF0217 Qr0218 QF0219 QF0220 QFO174 QF0221 QrF0238
DEPTH
VOA ANALYTES (40) Q Q Q L3 Q Q o Q Q Q
rg/Xg #o/X9 £r9/Xg K9/Kg po/Ke ro/Xg po/Xg ng/Xg ro/¥X9 ra/X9
VINYL CHLORIDE - v - w - 1] . w . uw - w - w . w - w - us
1, 1-DJCHLOROE THENE - (17) - u . us us . w w - w - w - vy . w
TRANS-1,2-D1CHLOROETHENE - w - uJ - w . w} ¢ w . w . W - w - uw - w
1, 1-DICHLOROETHANE - w - w - w - w - w . w - w - u - us - w
C1S-1,2-DICHLOROETHENE . w . uJ - u - w . w . w - wy - w . w - v
CHLOROFORN - w . w . w - w - w - w - W - us - w - w
1,1, 1-TRICHLOROE THANE - us - w - w - w - w - w - v . v - w - w
CARBON TETRACHLORIDE - w . w - u . 1] . w . (11} . us - w - w - W
BENZENE - w . us - v - w . w . w . ud - w - w . w
1,2-DICHLOROETHANE - w - u - w - w - us - v . v - w - w - w
TRICHLOROETHENE - v . u - w . (1]] . v . w . w . w - w - w
BROMOD § CHLOROME THANE . w - us . us - w . us - w - w - u - w - w
TOLUENE . ul - us - w - w - w - us - w . w . w - w
TETRACHLOROE THENE . w - us - w - v . u - w . u - w - T} - s
CHLOROBENZENE - w - w - (1] - w . w - w - Ul - w - w - w
1,1,2,2-TETRACHLOROETHANE . us . 1Y) . w - us - v . w - w . us - us . w
ETHYLBENZENE - us - u - w - u . w . v . w - w - w . ul
BRONCFORM - ud - uJ - w - w 4 w - w - ud - us - [1X] - [1X]
"IN, P-XYLENE . w - w - us - U - w - v - w - us - w - w
0-XYLENE . w - u - w - w - wl - w - w - [T w - w
PAN ANALYTES (330) QrFo170 a lar0171 a laro216 a laro217 a |aro218 Q orozt: Q oroz;: Q om;: Q oroz;;g Q "2::2, Q
K9/X9 R9/X9 Ro/K9 r9/K9 r9/K9 s9/Kg Bg/Kg r9/Xg 29
NAPHTHALENE - u - wl 35, J| w00} I - uvi| 320,001 s} 200.00 } I} 129. J] 210,00 4 - ]
ACENAPHTHYLENE - w - ud| s5.00] I} 280.00 ) 4] 150.00 Jl 20000 ) 9] 770.00 | J . Wi 75.00) - R
ACENAPHTHENE - w| ascol o «s.00| o] e0.00| s} 39.00 1 4] 8s.00] J| 160.00} J 121,00 § J| 430.00 | J| t10.00 | R
FLUORENE . us $4.00 J 45.00 J 83.00 J 42.00 3} 2400.00 J] 810.00 3] 980.00 J] 650.00 J - R
PHENANTHRENE 62.00 | 4] 1392.00 | 4] 270.00 | 4] 560.00 | J| 190.00 3] s300.00 | J] 3800.00 | o] 3355.00 | J] 4900.00 | J 190.00 § ®
ANTHRACENE . UJ| 345.00 J{ 110.00 Ji 400.00 4] 2600.00 J]26000.00 41(12000.00 J4]12837.00 J| 370.00 J 80.00 L
FLUORANTHENE 441.00 3]23146.00 J| 640,00 J] 1000.00 J] 1400.00 J] 2500.00 4]17000.00 J120307.00 J| 7000.00 J| 770.00 R
PYRENE 306.00 | J165648.00 | J| 680.00 ] J] 1100.00 | J| 1900.00 | Jf 3100.00 | J 17000.00 | J[42183.00 | J] 4900.00 | J]| 860.00 | R
BEMZ(A)ANTHRACENE 142.00 J]28973.00 4| 470.00 J| 2600.00 J] 2200.00 4| 1700.00 J| 9700.00 J|17346.00 J{ 1500.00 J] 1100.00 R
CHRYSENE 260.00 4]29904.00 J - us] 1300.00 J| 1400.00 41 1800.00 4}114000.00 J|24151.00 J] 2000.00 Ji 1200.00 R
BENZO(B)/(K)FLUORANTHENE 383.00 | J|29712.00 | 4] 1600.00 | 4] 5100.00 | 4| 3700.00 | Jf 5200.00 | J 19000.00 | 4]47469.00 | 4] 2300.00 | J] 2300.00 | R
BENZO(A)IPYRENE 102.00 | sl17026.00 | 3| «so.c0 | 4] 2100.00 | 4| 1400.00 § 4} 1800.00 | 4| 7800.00 | J|13772.00 } 4 710.00 | 3] 1600.00 | R
INDENO(,2,3-CD)PYRENE 96.00 J] 6849.00 J| 200.00 J{ 3100.00 J} 1900.00 4] 2200.00 3] 7700.00 J4111858.00 4| 590.00 J] 1200.00 R
DIBENZ(A,H)ANTHRACENE - Wi} 3754.00 Jd . uJd| 1300.00 J| 710.00 J| 960.00 J| 3400.00 4| 5265.00 J| 230.00 4] 2460.00 R
BENZO(G, #, 1 )PERYLENE 156.00 | 4] 5255.00 | 3| 310.00 | 4} 3000.00 | 4] 1900.00 | 4] 2100.00 | 4| 7400.00 | 4} 9151.00 } J $00.00 | 4| 650.00 | R
L 8(A)P Equivalence Conc. 167 27632 677 4493 2904 3688 14980 26966 1399 2312 +—
b Total PANs + 2094 192103 L9113 22123 19531% $3664 120740 208942 26365 10300 {—-
PHENOL ANALYTES (1700) |QF0170 o larotrs o |aro216ae | o [ar0217re | @ |aro218Re | @ aro2198e { @ |aF0220RE | @ |aFO174 o |ar0221 o |aro238RE | ©
so/Xg ro/K9 ng/Kg no/Kg nag/Xg ng/Kg Ro/Xg nso/Xg ro/Kg no/Kg
PHENOL . w . UJ] 640.00 4] 620.00 J| 710.00 41 700.00 J4] 700.00 J - u - u - w
2-CHLOROPHENOL - (17] . vl 150.00 1 J] 150,00 ] 4] 150.00 | 4] 190.00 | J] 140.00 | J . w . w - w
0-CRESOL 0.06 | 4 . w - w . w - w - v . w - w - w - w
M/P-CRESOL . w . us - u . usl 130,00 { 4] v2000 1 4} 110.00 | J - u| 230,00 | J4{ 7000} J
2-N1TROPHENOL - w - w - w . v 130.00] - usl 9000 | 4 - w - w . w
2,4-DINETHYLPHENOL 6.30 J e.77 J| 102.00 d $0.00 ] 97.00.f{ J| 150.00 4] 110.00 ] 0.22 [} . w . [17]
2,4-0D1CHLOROPHENOL - w - w - w . W] 51004 ¢ - w - w - w| $00.00 | J| 720.00
4-CHLORO-3-METHYLPHENOL - u . | &1.00] 4] 19000} - | 10.00] 4] 7300 J - w - w - w
2,4,5/6-TRICHLOROPHENOL - w . w . u 56.00 4] 50.00 Jd 47.00 J] 240.00 J . ud - u - (11}
2,4-0INITROPHENOL - w - w . w - v - w . w . m . w - R - Y
4-NI TROPNENOL - w . ul es00| 4 sroo| 4| 6000 4| 73.00] I Th00| 4 . w - (7] - w
2,3,4,6-TETRACHLOROPHENOL 0.121 ¢ 0.0 | J - wl s100] J . us| 110.00] 4] t80.00 | J 0.28 | J] 1900.00 | J] 710.00
4,6-DINITRO-2-METHYLPHENOL - w . wi| s200] 4 4«k.00] J| 6100 4| 4&7.00] ] 46001 J - v - Rl 70.00
PENTACKLOROPHENOL o.2r| 0.30 | o] 200.00 | 4] 1400.00 | 4} 320.00 | 4] 2300.00 | 4] 2100.00 | J 8.60 | J] 140000 | r . w




FIELD SAMPLE NUMBER: §5-01-5L-001 $S-02-SL-001 $$-03-5L-001 $5-04-51-00% SS-05-5L-001 §5-06-§L-001 SS-07-SL-001 $S-08-5L-001 §5-09-SL-001 $S-10-5L-001
EPA SAMPLE NUMBER: QF0175 Qr0173 QF0176 QFo177 aro213 QF0222 QFO182 QFo178 arFoV79 Qro0169
DEPTH .
VOA ANALYTES (40) [ Q e Q Q q Q e Q Q
s9/Kg no/K9 s9/Xg no/Kg ro/XgQ ro/Xg ro/Kg 9/Kg ro/Kg n9/X9
VINYL CHLORIDE - uw - u . w . w . w - w - u - w - w - w
1, 1-DICHLOROETHENE - W - w . u - w - w . w - us . ul - W . w
TRANS-1,2-D1 CHLOROE THENE - u - w - w . w . v - w - w - u . u . w
1, 1-D1CHLOROETHANE - w - us - w - w . us . w - w . u - W - w
Ci$-1,2-DICHLOROETHENE - w - u . w - w . w . w - uw - us - w - w
CHLOROFORM - u - w . w . u . w - w - us . ud . W - w
1,1, 1- TRICHLOROE THANE - w - us - w - uw - w . ul - uw - s - us - ud
CARBON TETRACHLORIDE - w - w . W . u - u . w - u . w - w - ]
BENZENE - w - s . w . wl - s - w . uw - u - us - uw
1,2-DICHLOROETHANE - ] - u - ud - uw - w - us - vl - uw - w - w
TRICHLOROE THENE - u - w - w . w - (T} . us - w - w - w . w
BROMOD | CHLORONE THANE - w - us . w . w - m . w - w - w - us - w
TOLUENE . w - w . us . w . w . v - w - w - us . w
TETRACHLOROETHENE - w - v - us . w . u - w - w - us - wf - w
CHLOROBENZENE . w - w - us . w - w - W . us . w - w . w
1,1,2,2- TETRACHLOROE THANE . us . w - w - w - w - w . -u . us - m . w
ETHYLBENZENE - us - us . us . us - w - w . us . w - w - u
BROMOFORM . w - w . w . v . w - w . w - s - w - w
M,P-XYLENE - uw - w . w . w . w - ul . w - us - w . w
O-XYLENE - us - us . u . w - w . w . W . w - w - w
PAH ANALYTES (330) QFOV7SRE | @ |QFOIT3 o |aro176re | o |oFOVZTRE | @ |oF0213 o |aF0222 a |oF0182 o |oro176re | o JaFO179R€ | a jaF0169 Q
n9/Kg K9/K9 xg/Kg r9/K9 »9/X9 n9/Kg rg9/Kg £g/K9 ng/Xg rg/Kg
NAPHTHALENE 960.00 | 4] 163.00 | 9] 310,00} 4] 76001 J . J| 3r00| 4] 188. J| 290.00 | 4] 200. J] AL
ACENAPHTHYLENE 1200.00 | 4 - usl e70.00 | 3| 2000.00 | 4| 70000} 4| 95.00 J] 615.00 4 J 110.00 | 4] 14000 | ¢ - uw
ACENAPRTHENE s70.00 | 3| esr.00 | o} 1700.00 | 4] 1500.00 | o} e630.00| 4| 49.00 1 J 910.00 | 4 12000 | o] 240.00 | 4 - w
FLUORENE e90.00 | 3| 1002.00 | o] 1100.00 | 4] 6700.00 | 4| 2300.00 | o] 38.00% 2160.00 | J] 120.00 | 4] St10.00 | J - w
PHENANTHRENE 7600.00 | 3] 3316.00 | 4] 6300.00 | 4|13000.00 | 4} 9200.00 | | 300.00 | 4 - us] 1300.00 | 4] 1700.00 | I} 9200} J
ANTHRACENE 4600.00 | 9|27440.00 | ol 6700.00 | 4| 5300.00 | sl20000.00 } 4| 4so.00 ] J - us| 1200.00 | J3]29000.00 | o - us
FLUORANTHENE 24000.00 | 4130846.00 | J - us|16000.00 | 4]15000.00 | 4} 1200.00 } ¢ - vJ} 3500.00 | J}32000.00 | J| 202.00 }
PYRENE 26000.00 | J|28631.00 | 4 - usl16000.00 | s]j16000.00 } | 1300.00 | J - ud! 4500.00 | o155000.00 | | 215.00 ] J
BENZ(A)ANTHRACENE 23000.00 | J]|13094.00 | I . vsl 950.00 | J4]10000.00 | J} 1400.00 | J . us| 4200.00 | J]14000.00 | 4] 161.00 ]| J
CHRYSENE 16000.00 | J]14948.00 J|37000.00 4| 730.00 4| 7600.00 J| 840.00 J]41755.00 J] 3100.00 J]13000.00 3] 247.00 J
BENZO(8)/(X)FLUORANTHENE . wli9278.00 | J . vs| 1700.00 | J]19000.00 | 4] 3200.00 | J - uJ] 7300.00 | J[16000.00 | 4| 490.00 |
BENZO(A)PYRENE 11000.00 | J| 7234.00 J4124000.00 Ji  260.00 J] 6900.00 J| 1200.00 J116099.00 J| 2800.00 J{ 5200.00 4| 109.d0 4
INDENO(1,2,3-CD)PYRENE - wl 4531.00 | J) 8800.00 | Jf 720.00 | J] 8200.00 | J 1500.00 | J . us| 3400.00 | J} 3900.00 | J| 188.00 | J
DIBENZ(A, H)ANTHRACENE 16000.00 | 4| 18&5.00 | 4] 4400.00 | 4| 260.00 | 4 3¢00.00 { J] 610.00 | 4 10193.00 | 4] 1300.00 } 4| 1600.00 | S - us
BENZO(G,H, | )PERYLENE 15000.00 | J] 3917.00 3| 7400.00 4] 750.00 J] 7000.00 |. §] 1500.00 J] 7360.00 J| 2900.00 31 3000.00 J] 29.00 | J
L 8(A)P Equivalence Conc. 1 29460 12919 29650 864 14096 2428 26710 5601 10320 195 $—
: Totst PAHs L 144620 157022 98580 65946 126580 13713 79280 35940 175490 2046 {—
PHENOL ANALYTES (1700) |0FO1T5 Q |aF0173 a [ar0176 q (aF0VT7 Q [aFO213RE | @ [aF0222 a |aF0182RE | @ [aQF0178 q laFo179 Q |aF0169 Q
#9/Kg no/Kg rg/X9 ng/K9 r9/X9 r9/K9 rg/K9 ng/Kg r9/Xg rg/Xg
PHENOL - w - us - w 0.06 | J| 4s0.00 | J - w| 4000 | - w - u - w
2-CHLOROPHENOL 033 ¢ J - w . w - w| 96.00] 3 . vy| 130.00| . us - w - w
0-CRESOL 0.01 ] n 008 J - w - w . v - us - us - ] . 1] - (1]
M/P-CRESOL - w . w - W 0.13| ¢ - uvi| 22000 4 . Ul . us 0051 R . u
2-%1TROPHENOL , - w - w . u - v . w - uJ - w - w - U - w
2,4 -DIMETHYLPHENOL 0.43] & bA0 ] 0.07] R 0.06 | R] 70.00] ¢ . w - uw 0.07] R® 025} R 046 | 9
2,4-DICHLOROPHENOL . us - w . w - w| 800§ J . wi| 460.00 | J - w - w - u
4-CHLORO-3-METRYLPHENOL . w - w . v . w| ero0| 9 - w - us - w - ud - us
2,4,5/6-TRICHLOROPHENOL . w . w . us 0.4 ] 4| 68.00) 4] 30000 J - U . u - us . w
2,4-DINITROPHENOL - w . w . us 083 J - w - (] - w . us . us . w
4-N1TROPHENOL - w - w . VA 056 4] 83.00] J . us| 56.00] J - w - uJ - " lw
2,3,6,6-TETRACHLOROPHENOL 0.3} J 0.2 1301 4 3001 4| 30.00] ¢ . Wi 450.00 ] J 100§ J 1.00] J 0.12] J
4,6-DINITRO-2-HETHYLPHENOL - w - wd o.21 | w 098] 4| 700} 4 . [ - u - w - w - w
PENTACHLOROPHENOL 0.76 ) ® 0.0 4| 29.00] s.00 | 4| 2100.00] 4] 250.00 | R| 890.00 | 4 0.23] 1.0 | & 0.9} 4




FIELD SAMPLE NUMBER: $55-55-001 §85-55-002 §55-5$-003 HW2-55-001 MW2-55-002 HW2A-S§S-002 BH9-S$-001
EPA SAMPLE NUMBER: SF 2490 SF 2691 SE 2492 SF 2507 sf 2516 SF 24750L SF 2514
DEPTH (ft) !

t VOAS n9/Kg Q r9/K9 Q r9/Xg —1—Q—1— p9/X9 g Bo/X9 Q B9/K9 — — B9/Kg Q
DILUTION FACTOR 1.00 1.00 1.00 . - 1.00 10.00 1.00
BENZENE 0.20 |u 0.10 |u 0.10 (U 0.17 |u 0.17 ju 1.60 jw 0.16 {u
CHLOROBENZENE 0.20 [V 0.20 {u 0.20 ju 0.21 ju 0.21 |u 1.90 |w 0.19 |v
1,2-DICHLOROBENZENE 0.30 |V 0.30 |U 0.30 tu 0.34 |U 0.34 {U 3.20 |W 0.32 {U
1,3-DICHLOROBENZENE 0.20 |U 0.20 U 0.20 ju 0.28 [V 0.27 {U 2.50 WO 0.26 U
1,4-DICHLOROBENZENE 0.20 U 0.20 {u 0.20 {u 0.25 (v 0.25 v 2.30 jw 0.23 {v
ETHYL BENZENE 0.10 {u 0.10 {u 0.10 |u 0.11 v 0.10 |u 4.40 |o 0.09 ju
TOLUENE 0.10 |u 0.10 |u 0.10 v 0.13 {u 0.13 |u 4.10 [o 0.12 |v
XYLENES 0.30 U 0.30 U 0.30 (U 0.36 U 0.35 ju 29.40 |D 0.33 U
EPA SAMPLE NUMBER: SF 2490 SF 2491 SF 2492 SF 2507 SF 2516 SF 2473 SF 2514

[ PHENOLS 1e/K9 Q R9/X9 Q #9/Kkg g no/Keg Q- R9/KQ Q no/Kg Q R9/KQ ~Q
OILUTION FACTOR 0.167 0.167 0.167 0.167 0.167 0.167 0.167
PHENOLS 42.90 U 42.50 |v 42.60 |V 49.00 (U 48.00 |V 45.10 (U 46.00 U
2-METHYL PHENOL 19.70 |U 19.50 |U 19.60 |u 22.00 |V 22.00 |u 20.70 ju 21.00 |V
3-METHYL PHENOL 19.70 |U 19.50 U 19.60 ju 22.00 |u 22.00 (v 20.70 v 21.00 ju
4-METHYL PHENOL 19.70 U 19.50 U 19.60 U 22.00 ju 22.00 v 20.70 v 21.00 (U
2,4-DIMETHYL PHENOL 12.70 |u 12.60 |u 12.70 |u 14.00 U 14.00 {v 13.40 {v 14.00 |v
2-CHLORO PHENOL 11.60 fu 11.50 {u 11.50 Ju 13.00 |v 13.00 (v 12.20 v 12.00 |u
2,4-DICHLORO PHENOL 12.70 |u 12.60 U 12.70 |u 14.00 |u 14.00 {v 13.40 |U 14.00 |u
4-CHLORO-3-METHYL PHENOL 34.680 ju 34.40 [V 34.50 {v 39.00 ju 39.00 (U 36.50 |v 37.00 |u
2,4-0INITROPHENOL 19.70 (v 19.50 v 19.60 ju 22.00 {V 22.00 {v 20.70 |V 21.00 v
2-N1TROPHENOL 15.10 U 14.90 Ju 15.00 {u 17.00 Ju 17.00 {u 15.80 ju 16.00 |u
2,4,6-TRICHLOROPHENOL 11.60 |V 11.50 |U 11.50 |V 13.00 |u 13.00 {u 12.20 |uU 12.00 |U
4,6-DINITRO-2-METHYL PHENOL 19.70 |V 19.50 |u 19.60 ju 22.00 U 22.00 |u 20.70 |u 21.00 (U
4-NITROPHENOL 13.90 |u 13.80 U 13.80 (U 16.00 jU 16.00 ju 14.60 U 15.00 ju
PENTACHLOROPHENOL 11.60 (U 11.50 |u 11.50 |v 13.00 {v 13.00 [U 12.20 |u 12.00 |vu
EPA SAMPLE NUMBER: SF 24900L SF 24910L _|sF 24920L SF 2507DL SF 2516 SF 2475DL SF 2514

L PANS pg/Kg —40-1— n9/Kg & Rr9/K9 < n9/Kg a rg/Xg Q Rr9/K9 Q R9/Kg ——Q—
DILUTION FACTOR 400.00 400.00 200.00 10.00 1.00 100.00 1.00
ACENAPHTHENE 6234.10 |0 4845.00 |0 4951.00 |0 1680.00 10 3.30 {U 3812.40 |0 12.70 |p
ACENAPHTHYLENE 6952.50 jou 6888.60 [0V 3452.20 |ou 197.00 jou 19.60 |V 1827.00 |oU 18.50 |u
ANTHRACENE 3997.70 |0 10792.20 |0 37497.00 |0 2520.00 {0 26,00 |P 803.90 |D 50.90 [P
BENZOCA)ANTHRACENE 4797.20 |0 6755.50 |0 3201.00 [o $00.00 |D 12,30 814.90 |0 50.30 |P
BENZOCAIPYRENE 8088.10 |0 7590.10 [D 4998.00 {0 127.00 |0 22.10 421.40 |0 60.00 [P
BENZO(B)FLUORANTHENE 7439.20 |0 10420.20 |D 6523.00 |0 161.00 |0 25.00 [P 408.00 |0 59.20
BENZO(G,H, 1 YPERYLENE 3951.30 |0 6819.70 |0 2612.00 |0 19.70 {ov 6.10 P 182.70 [ov 29.40 [P
BENZO(X)FLUORANTHENE 3592.10 |0 6842.70 |0 4566.00 |D 117.00 |0 17.60 |P 281.40 |0 $9.20 (P
CHRYSENE 3661.60 {0 471.90 |0 2196.00 |o 354.00 {0 5.90 601.70 |D 31.80 |p
DIBENZO(A, H)ANTHRACERE 6208.00 |0 6370.00 |0 3401.00 [0 65.80 Jov 15.40 609.00 jov 60.90 lp
FLUORANTHENE 8377.80 |o 7182.50 {0 6301.00 o 2200.00 |0 31.90 {P 3739.30 |0 113.00 |P
FLUORENE 7960.60 |0 $970.10 |D 6114.00 |0 7490.00 |0 24.70 12302.10 j0 65.30 |p
INDENO(1,2,3-CD)PYRENE 6767.10 |0 6808.30 {0 4757.00 |0 19.70 |V 22.10 182.70 jov 39.40 |P
NAPHTHALENE 6952.50 {ov 6888.60 Jou 3452.20 |ov 3830.00 {0 19.60 v 5213.20 {0 18.50 |u
PHENANTHRENE 3997.70 |0 10792.20 |D 37497.00 |0 2520.00 |0 26.00 |P 803.90 |0 50.90 |p
PYRENE $110.10 |0 4292.80 10 $895.00 |0 792.00 j0 6.50 |u 1012.20 |o 92.30 |p
H Total PAls + 80182.60 95953.20 130509.00 22291.00 235.10 30214.40 775.30

| By Equivalence Conc. 1 16592.28 17047.49 10325.66 208.34 43.26 §77.85 142.03




FIELD SAMPLE NUMBER:

$5§-22-5L-001

EPA SAMPLE NUMBER: Qro237
DEPTH
VOA ANALYTES (40) Q
a9/K9
VINYL CHLORIDE . [V
1,1-DICHLOROETHENE - v
TRANS-1,2-DICHLOROE YHENE - us
1, 1-DICHLOROETHANE - uJ
C1$-1,2-DICHLOROETHENE - w
CHLOROFORM - uJ
1,1,1-TRICHLOROE THANE - w
CARBON TEYRACHLORIDE - us
BENZENE . us
1,2-DICHLOROETHANE - w
TRICHLOROETHENE - w
BROMOD J CHLOROME T HANE - w
TOLUENE . w
TETRACHLOROETHENE . ud
CHLOROBENZENE - uJ
1,1,2,2-TETRACHLOROE THANE - ud
ETHYLBENZENE . w
BROMOFORM - w
N,P-XYLENE . us
0-XYLENE - uJ
PAH ANALYTES (330) QF0239 Q
r9/Kg
NAPHTHALENE - R
ACENAPHTHYLENE - R
ACENAPHTHENE - R
FLUORENE - R
PHENANTHRENE - R
ANTHRACENE - L]
FLUORANTHENE - R
PYRENE - R
BENZ(A)ANTHRACENE 48.00 R
CHRYSENE $3.00 R
BEN20(B)/(K)FLUORANTHENE - R
BENZO(A)PYRENE - R
INDENO(1,2,3-CD)PYRENE - R
DIBENZ(A,H)ANTHRACENE - R
BENZO(G, M, ] )PERYLENE - R
L B(A)P Equivalence Conc. 5
3 Yotal PANs 101
PHENOL ANALYTES (1700) |F0237RE | @
r9/K9
PHENOL - uJ
2-CHLOROPHENOL 160.00 | 4
0-CRESOL - uw
M/P-CRESOL - u
2-NITROPHENOL . w
2,6-DINETHYLPHENOL - us
2,4-DICHLOROPNENOL - u
4~CULORO-3-HETHYLPHENOL . u
2,4,5/76-TRICHLOROPHENOL . w
2,4-DINITROPHENOL. - us
4-NITROPHENOL . w
2,3,6,6-TETRACHLOROPHENOL | 380.00 | J
4,6-DINITRO-2-NETHYLPHENOL| - n
PENTACHLOROPHENOL - w

FIELO SAMPLE NUMBER: [$55-55-001 §55-55-002 $55-55-003
EPA SANPLE NUMBER: SF 2493 SF 2494 SF 2495
DEPTH (ft)

b NETALS —- 0g/Kg —FO—— mo/Kg Q ng/Kg
ALUKINUM 4240.00 5560.00 6670.00
ANT IMONY 8.50 |u 7.90 |v 9.10 |u
ARSENIC 20.00 |8 13.50 {u 16.30 |8
BARIUW 2230.00 2320.00 2140.00
BERYLLIUM 0.69 |8 0.65 |8 0.74 {8
CADMIUM 1.00 0.65 18 0.74 |8
CALCIUN 13700.00 13000.00 16200.00
CHROMEUM 6.10 8.10 9.10
COBALT 3.00 |B 3.20 |8 3.50 |8
COPPER 23.40 37.60 26.30
IRON 11900.00 11300.00 13200.00
LEAD 22.70 |8 31.30 23.10 |8
MAGNESIUM 331.00 |8 435.00 |8 488.00 |8
MANGANESE 128.00 141.00 134.00
NICKEL 3.30 |8 6.50 5.00 |8
POTASSIUN 186.00 |B 309.00 |8 278.00 |8
SELENIUM 16.00 U 18.10 |8 22.00 |8
SILVER 0.52 |u 0.48 |u 0.56 [u
SODIUM 434.00 |8 424.00 |8 489.00 |8
THALLIUM 160.00 217.00 253.00
VANAD 1UM 11.80 11.30 14.10
ziNe 71.00 76.00 116.00
MOLYBDENUN 8.70 |u 8.10 |u 9.30 ju
PHOSPHORUS 131.00 139.00 128.00
STRONTIUN 95.20 96.80 98.30
EPA SAMPLE NUMBER: SF 2484 SF 2485 SF 2486

- DIOXINS ng/Xe Q #9/K9 Q ro/Kg —CQ
2378-7C0D 1] u v
2378-TCOF v v v
12378-PeCDF v U [V}
12378-PeCDD v ) v
23478-PeCOF v 1] 1]
123478-HxCOF v v v
123678 HxCOF /] U u
123478-HxC00 1.0068 {4 0.8134 {4
123678-HxC0D 3.4722 3.5459 3.3829
123789-HxC0D 2.1167 |3 2.5699 2.0360 19
234678-HxCDF 1] ] U
123789-HxCDF v v v
1234678-HpCDF 23.7014 21.8857 22.3124 Ju
1234678~ HpCOD 291.8809 289.9030 309.3229 v
1234789-HpCOF 1.6633 |4 1.64480 |4 V]
ocoD 1420.6901 1470.1196 1383.7875 [u
OCOF 164.1590 154.912% 159.7943 {u
TC0D Equivalence 5.3200 5.4700 5.4800




APPENDIX C
AMERICAN CREOSOTE WORKS, INC.

SEDIMENT AND SURFACE WATER ANALYTICAL
RESULTS



FIELD SAMPLE NUMBER: $03-5D-001 $03-50-002 $03-50D-003 SW8-$0-001 SW3-SW-001 SW3-$4-002
EPA SAMPLE NUMBER: SF 2451 SF 2452 SF 2453 SF 2499 SF 24564 SF 2455
DEPTH (ft)
- VOAs #o/Kg Q K9/Xg Q no/Kg Ho/L Q s/t Q s/t
DILUTION FACTOR 1. 1.00 1.00 1.00 1.00 1.00
BENZENE 0.20 U 0.20 jv 0.20 |V 0.13 {v 0.13 [V 0.13 |V
CHLOROBENZENE 0.20 {V 0.20 {u 0.20 U 0.16 |U 0.16 {V 0.16 (U
1,2-DICHLOROBENZENE 0.40 |u 0.30 |u 0.40 fu 0.26 |u 0.26 {u 0.26 v
1,3-DICHLOROBENZENE 0.30 |u 0.30 ju 0.30 U 0.21 ju 0.21 |u 0.21 v
1,4~DICHLOROBENZENE 0.30 U 0.20 {u 0.30 |V 0.19 |V 0.19 U 0.19 ju
ETHYL BENZENE 0.10 |u 0.0 ju | 1.10 0.08 (U 0.08 |u 0.08 U
TOLUENE 0.10 U 0.10 ju 0.80 0.10 (U 0.10 U 0.10 U
XYLENES 0.40 |U 0.30 | .70 0.27 U 0.27 v 0.27 |u
EPA SAMPLE NUMBER: SF 2451 SF 2452 SF 2453 SF 2499 SF 2456 SF 2455
- PHENOLS 19/Xg Q »r9/K9 Q B9/Kg Q #o/L @ sg/L Q s/t -
DILUTION FACTOR 0.167 0.167 0.167 0.001 0.001 0.001
PHENOLS $1.70 |v 47.00 ju 53.60 |u 2.20 |u 2.20 |u 2.20 |
2-METHYL PHENOL 23.70 U 21.60 ju 24.60 |V 1.00 (U 1.00 U 1.00 U
3-METHYL PHENOL 23.70 {v 21.60 |u 26.60 |V 1.00 |u 1.00 u 1.00 v
&-METHYL PHENOL 23.70 jv 21.60 {u 24.60 {u 1.00 U 1.00 {u 1.00 ju
2,4-DIMETHYL PHENOL 15.40 |u 14.00 U 15.90 U 0.63 U 0.63 |V 0.63 |U
2-CHLORO PHENOL 14.00 {U 12.70 |u 14.50 |u 0.58 (U 0.58 ju 0.58 {u
2,4-DICHLORO PHENOL 23.70 |u 14.00 (U 15.90 |u 0.68 {u 0.68 (v 0.68 |u
4-CHLORO-3-METHYL PHENOL 41.90 {u 38.10 |u 43.50 |u 1.80 Ju 1.80 ju 1.80 {u
2,4-DINITROPHENOL 23.70 |U 21.60 |V 24.60 U 1.00 |u 1.00 |V 1.00 (U
2-NITROPHENOL 18.20 |u 16.50 U 18.80 |uU 0.77 U 0.77 IV 0.77 U
2,%,6- TRICHLOROPHENOL 146.00 (U 12.70 U 14.50 |V 0.58 |U 0.58 |U 0.58 |U
4,6-DINITRO-2-METHYL PHENOL 23.70 |u 21.60 |u 24.60 U 1.00 |u 1.00 ju 1.00 U
4-NITROPHENOL 16.80 U 15.20 |u 17.40 |V 0.70 |v 0.70 ju 0.70 v
PENTACHLOROPHENOL 14.00 |u 12.70 {v 14.50 v 0.59 U 0.59 |u 0.59 U
EPA SAMPLE NUMBER: SF 24510L SF 245201 SF 24530L SF 2499 SF 2454 SF 2455
- PAHS Rg/X9 Q pg/Xg < B9/K9 < pg/t ——9—1— Kg/L Q ’g/L —1-0-
DILUTION FACTOR 20.00 20.00 20.00 1.00 1.00 1.00
ACENAPHTHENE 199.76 (D $25.40 |0 320.30 {0 0.900 0.075 (U 0.075 v
ACENAPHTHYLENE 419.00 [ou 380.70 lov 434.80 {0V 0.450 |u 0.450 |U 0.450 U °
ANTHRACENE 68.20 |o 60.70 fo 76.80 |0 0.060 0.030 |v 0.030 {u
BENZO(A YANTHRACENE 255.60 {0 145.90 {0 337.70 o 0.720 0.045 |u 0.045 {u
BENZO(A)PYRENE 173.20 |0 11.20 |o 184.10 |0 0.075 |v 0.075 |u 0.075 |v
BENZO(B)FLUORANTHENE 166.20 |0 132.00 |0 147.80 |0 0.045 |u 0.045 {u 0.045 (U .
BEN20(G, i, 1 JPERYLENE 69.40 |D 38.10 |ou 110.90 jo 0.045 JU 0.045 |V 0.045 ju
BENZO(K ) FLUORANTHENE 137.80 |0 126.90 jou 140.00 |0 0.150 |u 0.150 |u 0,150 ju
CHRYSENE 41,90 lou 165.00 | 43.50 {ov 0.045 |u 0.045 |U 0.045 U
DIBENZOCA, H)ANTHRACENE 183.00 |0 126.90 |oU - 82.20 |0 0.150 {u 0.150 |u 0.150 |u
FLUORANTHENE 821.20 |0 538.10 |0 $46.70 |0 1.910 0.150 U 0.150 |u
FLUORENE 571.20 |0 318.50 |D 1031.90 |0 0.578 0.075 |u 0.075 ju
INDENO(CY,2,3-CD)PYRENE 111.70 |b 38.10 |oU 118.30 |0 0.045 {U 0.045 |U 0.045 {U
NAPHTHALENE 419.00 |ou 380.70 |ou 434.80 Jov 1.200 0.450 U 0.450 ju
PHENANTHRENE 68.20 |0 60.70 |0 76.80 |D 0.060 0.030 |u 0.030 (U
PYRENE 340.80 |0 218.30 i0 194.20 |O 0.150 |u 0.150 U 0.150 U
] Total PAHs 3166.20 2175.80 3387.70 5.43 0.00 0.00
8(A)P Equivatence Conc, $23.33 40.64 340.68 0.07 0.00 0.00




FIELD SAMPLE NUMBER: |SW8-50-001 SW3-SW-001 SW3-5u-002 $03-50-001 $03-5D-002 $03-50-003
EPA SAMPLE NUMBER:  |SF 2500 SF 2671 SF 2472 SF 26459 SF 2460 SF 2461
OEPTH (ft)

L METALS ro/l Q no/L Q Bo/L 0 ng/K9 9 ng/Xg Q- m9/Kg Q-
ALUMINUM 321.00 340.00 2610.00 1150.00 2030.00 1480.00
ANTINONY 49.00 |u 50.00 |8 49.00 |v 10.00 v 9.40 |u 11.30 |u
ARSENIC 84.00 {U 84.00 |u 8.00 |V 26.00 |8 20.50 |8 19.40 |u
BARIUM 90.00 |8 82.00 |8 94.00 |8 224.00 4480.00 408.00
BERYLLIUM 2.00 |8 2.00 |8 2.00 |8 0.61 [8 0.58 |8 0.69 8
CADMIUM 4.00 u 4.00 (U .00 |u 0.81 |u 0.96 0.92 |v
CALCIUM 70800,00 49200.00 51600.00 2760.00 41200.00 3010,00
CHRONIUM 6.00 |8 8.00 |8 11.00 4.30 7.10 4.40
COBALT 9.00 {u 9.00 |u 9.00 |u 2.00 |8 3.10 |8 2.50 [o
COPPER 3.00 |8 8.00 |8 4.00 |8 3.10 |8 3.10 |8 2.80 |8
1RON 1220.00 743,00 1440.00 2450.00 10600.00 2210,00
LEAD 50.00 |u 50.00 Ju 50.00 U 18.90 (8 27.10 |8 11.50 (v
HAGNESIUM 4360.00 |8 2300.00 |8 2390.00 |8 103.00 |8 337.00 |8 185.00 |8
MANGANESE 208.00 102.00 110.00 52.70 221.00 3%.10
NICKEL 10.00 v 10.00 Ju 10.00 |u 5.30 |8 4.20 |8 3.50 o
POTASSIUM 2220.00 |8 176000 |8 2580.00 |8 69.20 |8 97.70 |8 63.50 |8
SELENIUM 143.00 |8 126.00 |8 105.00 (B 22.20 |8 30.70 |8 21.20 {u
SILVER 3.00 v 3.00 |u 3.00 |u 0.61 |v 0.58 |u 0.69 [u
SODIUM 20100.00 7050.00 7600.00 88.90 |8 373.00 |8 98.60 |8
THALLIUM 181.00 |8 152.00 |8 239.00 {8 98.80 125.00 117.00
VANADIUN 7.00 |8 6.00 |u 6.00 |8 .50 |8 6.70 |8 5.80 |8
2INC 49.00 42.00 44.00 26.00 37.40 20.10
NOLYBDENUM 50.00 |U 50.00 |u 50.00 |u 10.20 |v 9.60 Ju 11.50 |u
PHOSPHORUS 141.00 |8 83.00 |8 150.00 83.00 136.00 63.60
STRONTIUN 485.00 276.00 306.00 13.20 247.00 24.40
EPA SAMPLE NUMBER: SF 2468 SF 2469 SF 2470

L DIOXINS pg/Kg —0—— nosKg —f-a—— po/kg —1-0
2378-7C0D v v v
2378-1COF lu u u
12378-PeCOF v v v
12378-PeC0D u v Au
23478-PeCDF v v v
123478-HXCOF v v 0.3470 {J
123678~ HXCDF u v v
123478 HXCOD v v u
123678-HxCOD v v v
123789-HxC0D v v v
234678- HXCOF M v v
123789- HxCOF ) v v
1234678-HpCDF 0.1072 |9 v 0.3896 |J
1234678-HpCOD 0.4359 {4 0.3263 |4 2.0837 |4
1234789 HpCOF v u v
0CD 5.3465 3.8826 |4 22.4049
ocOF 0.4081 |4 0.2827 {4 1.973% |4
1C0D Equivalence 0.0100 0.0100 0.0800




FIELD SAMPLE KUMBER:

$0-01-5D-001 SD-02-50-001 $D-03-50-001 $D-04-5D-001

$D-05-5D-001 SD-07-50-001 S0-08-

$D-001 $D-09-5D-001 $D-10-50-001

EPA SAMPLE WUMBER: Qo180 QF0181 QF0193 QFo188 Qar0189 Qaro190 QF0223 aFo0227 QFQ228
DEPTH
VOA ANALYTES (40) Q Q Q Q Q ] e Q [
ng/Kg no/Kg ng/Kg ng/Kg rg/Kg /X9 ng/Xe n9/K9 ng/Xg
VINYL CHLORIDE . w . w . w . ud . ud . w . w - w - w
1, 1-DICHLOROETHENE - w - u . (1Y) . w - w - us - u - w - v
TRANS-1,2-DICHLOROETHENE - w - w - us - [11] . [1A] - u - w . W - us
1,1-DICHLOROETHANE - w - w - w - w - w . w . w - uw . w
C15-1,2-DICHLOROETHENE - w - w . w - v - us - w - w - us - w
CHLOROFORM - w - us - w . us - w . w - w . w - w
1,1,1-1R ICHLOROE THANE . us . w . u - [11] - w - W - w . (1] - u
CARBON TETRACHLORIDE - w - vs - v . w . w - us . w - w . (1]
BENZENE . w . (11} . [1X] . vl . (17} . w . w - u . w
1,2-DICHLOROETHANE - w . ud . w - w - w - 1] - w - w - uJd
TRICHLOROE THENE - u - ud . u - w - w - w - 1] - w - w
BROMOD I CHLOROME THANE - w . 1] . (11] - w . u - w . w - v . w
YOLUENE - w - w - (11] - u - ud - w - w - w - uw
TETRACHLOROETHENE - us - w . us . (F] - w . w - w - 1]] - w
CHLOROBENZENE . u - us - w - w - w . W . ul . w - W
1,1,2,2- TETRACHLOROE THANE . u . uw . U . ud . w - [IX] . w - w - w
ETHYLBENZENE - w - w - u . us . u) . w . w - w - w
BROMOFORM . w - w - w - uw . w - ud - W - u - 17]
M,P-XYLENE - w . w - w - w - w - w - w - u - w
O-XYLENE . us - w . w . w - us . 1] - w - w - 1]
PAH ANALYTES (330) QF0180 a |aroi8y o |aro193re | @ joroiss a larot89 a |orot190 o |ar0223 o |oro230 o {aF0229 'y
a9/kg no/Kg Ko/Kg no/Kg no/Xg rg/Kg ng/Xg no/Kg no/X9
NAPHTHALENE - ud 26.00 1 $] 270.00 | - w - wl . J| 3s. ] - R - R
ACENAPHYHYLENE - uJ - il s2.00| 4] S4.00]| O - vl 160,00] ¢f 72.00§ J - ] - [
ACENAPHTHENE . w 78.00 | 3| «60.00 | 4] 500.00 1 J . vd| 1100.00 } J] 530.00 | J - ] - R
FLUORENE - ud 82.00 J| 570.00 41 420.00 J - uJi 1200.00 4 630.00 J . R 48.00 R
PHENANTHRENE - us| 282.00 J] 1700.00 J] 120.00 J - ud] 2600.00 J| 780.00 d 74.00 Rl 230.00 R
ANTHRACENE - uJ 27.00 J] 270.00 J 74.00 J . uJj 770.00 41 290.00 J . R - R
FLUORANTHENE . us] 247.00 4] 1700.00 4| 1900.00 J - us| 4300.00 J1 3000.00 J] 160.00 R] 490.00 R
PYRENE - us] 239.00 4] 1500.00 J1 3000.00 3 - ud} 4000.00 J| 2500.00 Ji 190.00 Rl 590.00 R
BENZ(A)ANTHRACENE . w 159.00 3] 450.00 3] 1300.00 J . uJ| 1800.00 J] 1000,00 J| 270.00 R| 520.00 R
CHRYSENE . w 136.00 4] 480.00 J1 1300.00 J . uJ| 1800.00 J| 770.00 J] 280,00 R} 560.00 R
BEN20(B8)/(X)FLUORANTHENE - us| 38600} 4] 670.00 | J]| 2100.00 § J . va] 3000.00 | o] 1600.00 | 4| 590.00 } R 990.00 | R
BEN20(A)PYRENE . val 151.00} 4} 370.00 | 4| 620,00} J - us| 1600.00 | | 630.00 | 4| es0.00 ] w] 700,00 | R
INDENO(Y,2,3-CD)PYRENE . us] 102.00 4] 250.00 J| 560.00 J . wJ| 1200.00 J] 530.00 3} 340.00 R} 650.00 R
DIBENZ(A,H)ANTHRACENE - us - [11] 68.00 3] 320.00 J . uJy] 4600. J| 110,00 J . g| 130.00 R
BENZO(G,H, | JPERYLENE . us| 133.00 J| 230.00 J| 460,00 | J . vl 1000.00 | 9| 370.00 ] 4} 310,00} R 600.00 | R
B(A)P Equivalence Conc. 0 217 580 1549 0 6818 1061 785 1052 +—
Total PAtis 0 2046 9040 12928 0 29207 120850 2894 5508 +—-
PHENOL ANALYTES (1700) |QFO180RE | O |OFOI8IRE | @ |aFO0193 a |aFo188 a |aro189 a |aro190 o |ar0223 a |QF0227RE | o |QF0228RE | Q@
no/X9 Kg/Kg ng/Kg ng/Kg no/Kg po/Xe ne/Xg rg/Kkg ro/kg
PHENOL - w - w - ud 2. J - w - us - w - w - w
2-CHLOROPHENOL 170.00 4 . w 60.00 d 37.00 J - w - ud] 1200.00 J 60.00 J] 130.00 3
0-CRESOL - w - uJ - w 7.0 | - R - R . w - w - (TY]
M/P-CRESOL - uJ . (1] - w 3.20| . ud - ul| 290.00 | J - w| 97.00] 3
2-RITROPHENOL - w . W 65.00 R . w - W - W - w . uld - ul
2,4-DIMETHYLPHENOL - us - wi 264.00] r| 40,00} & . w - w - w - w - w
2,4-DI1CHLOROPHENOL 690.00 | 2] 490.00 | J - u - w - w - uwi| «30.00 | 4] 810.00 | 3] 450.00 | J
&-CHLORO-3-METHYLPHENOL - u - usl 12.00 ) Rf 14.00| & - w - w - us - w - 1w
2,4,5/76-TRICHLOROPHENOL - w - us . R 1.70] » - w - us . wd] 460.00 ] R] 570.00 | J
2,4-01N1 TROPHENOL . us . W] 3.00] R - R . R - R . R - w - w
&-N1TROPHENOL - w . w . w . t . w . us . Wl 120,00 J - w
2,3,4,6- TETRACHLOROPHENOL 450.00 J1 380.00 J - w 48.00 J| '62.00 R . w . uys| 760.00 J] 420.00 | J
4 ,6-DINITRO-2-METHYLPHENOL - w - u . w . [11] . R . R . R 87.00 R - R
PENTACHLOROPHENOL - w . wl wooi ’f 6900 J - R - R} 160.00 | &} 110000 | J . w




FIELD SAMPLE NUMBER:

SU-01-SW-001  SW-02-SW-001 SW-03-5W-

001 SW-04-SW-001 Su-

05-54-001 SW-05-5U-001 SW-08-5w-001

EPA SAMPLE NUMBER: QF0184 Qr0183 QF0197 QF0186 aF0187 QF0203 0F0224
DEPTH
VOA ANALYTES (20) ] Q a Q Q e o
a9/t a9/l rg/L so/L a9/t x9/L /L
VINYL CHLORIDE - w . uw - w - w B w - u - w
1, 1-DICHLOROETHENE - us - w - w - w| | - w . us - w
TRANS-1,2-D3 CHLOROE THENE - U . w - us - w - w - w - w
1, 1-DICHLOROETHANE - w - w . w - w - u - u - u
CIS-1,2-D1CHLOROETHENE - w - w . w - w - v - w - v
‘jcHLonoFORM - ud . uJ - u - w - uJ . 17} . L]
1,1, 1-TRICHLOROE THANE . w - v - 1] - us - w - w - v
CARBON TETRACHLORIDE - w - w - uw - w - w - w - ud
BENZENE - w - ud - w - w - w . v - w
1,2-D1CHLOROETHANE - w . ud - w - W - W - w . w
TRICHLOROETHENE - v - ud . w - w - w - U - w
BROMOD 1 CHLOROMET HANE - w . ud - (1] - uw - u - v - u
TOLUENE - w . us - us - w - u - uJd - w
TETRACHLOROETHENE - w . uJ - us - us - w - w - u
CHLOROBENZENE - w . us . us . w - w - vl - 1]
1,1,2,2-TETRACHLOROETHANE - v . w . u - w - w - w - Uy
ETHYLBENZENE . w . v - w - w . w - w - v
BROMOFORM . w . w . w - w - w - vl . us
N,P-XYLENE . w . us . u - W - w - w . w
O-XYLENE . w - us - U - w - vl 15.00] J - w
PAN ANALYTES (20) QFO184 a {eF0183 a |or0197 a {aF0186 a lor0187 a |aro203Re | o {aF0224 Q
nro/t no/t [3:7/8 ro/t ro/tL nrg/L #o/L
NAPHTHALENE - v - U - u - w - lw . 1] - v
ACENAPHTHYLENE - w - w - w - w - w - v - w
ACENAPHTHENE - us . w - [11] - w - w - us - w
FLUORENE - w . us - w - w - w - v - ud
PHENANTHRENE - w - w - w - v - w . w - w
ANTHRACENE - us - w . W . w - w - w - us
FLUORANTHENE - w - us . w . w . w . uw - w
PYRENE - w - w - w - w - w - w - w
BEN2(AANTHRACENE - w - uJl - uw - w - w - w - us
CHRYSENE - w - u - w - w - w - w - w
BENZO(B)/(X)FLUORANTHENE - w - w - w - w - v - w - s
BENZO(A)PYRENE - w . v . w - w - w - u - w
‘| 1uDENOCY,2,3-COIPYRENE - w - us - w - w - w . w . w
DIBENZ(A,HIANTHRACENE - w . Y] - w - w . w - (1X] . w
BENZO(G,H, 1 )PERYLENE - w . w . w - w - W . w - W
B(A)P Equivalence Conc. t 0 0 0 0 —
Total PAHs 3 0 0 0 [}
PHENOL ANALYTES (50) 0ro184 Q [aF0183 o |aroi97 Q |aF018s Q |eFOt87 0 jar0203 Q |aF0224 Q
a9/t sg/L s/t g/l no/L g/l ro/L
PHENOL - (] - R - [ - w - w - R - w
2-CHLOROPHENOL - ] - R - w . w - w - w - w
0-CRESOL - (] - R - v - w - W . w . 1]
N/P-CRESOL - r - [ ] - (11] - w - W - v - w
2-N1TROPHENOL - [ - [ - w . w - w . w . w
2,4-DINETHYLPHENOL - [ . R - v - w - w - ) . w
2,4-01CHLOROPHENOL - (] - R - us - u - w . w - u
4-CHLORO-3-METHYLPHENOL - [ - R - w - w - v - w - w
2,4,5/6- TRICHLOROPHEXOL . [ - R - w . r - r . u - us
2,4-DINTTROPHENOL . ] - R - R - R - f . R . R
4-NITROPHENOL - [ - [ - w . w - w - w - w
2,3,4,6-TETRACHLOROPRENOL - R - R - w]| ww.00] 3 14000} J - w - w
4,6-DINITRO-2-METHYLPHENOL - R . R - w - w - w - u . w
PENTACHLOROPHENOL . [ ] . R] 68.00} J - w - w - w - w

FIELD SAMPLE NUMBER: sD11-5D-001
EPA SAMPLE NUMBER: SF 2907

DEPTH (ft)

L BNA ng/Kg
DILUTION FACTOR 10.00
bis(2-CHLOROETHYL)ETHER 12000000 {u
1,3-DICHLOROBENZENE 120000.00 U
l,&-DlCHlOROBENZENE 120000.00 U
1, 2-DICHLOROBENZENE 120000.00 (U
2,21-oxybis(1-CHLOROPROPANE) | 120000.00 U
N'NITROSO-DI-N'PROPYLMINE 120000.00 U
HEXACHOLORE THANE 120000.00 Ju
NI TROBENZENE 120000.00 |V
1SOPHORONE 120000.00 {u
bi B(Z-CHI.OROE'NOXV)METHAHE 120000.00 U
1,2, 4-TRICHLOROBENZENE 120000.00 |u
NAPHTHALENE 77000,00 {4
4-CHLOROANIL INE 12000000 |u
HEXACHLOROBUTADIENE 120000.00 ju
2-METHYLNAPHTHALENE 62000.00 |J
HEXACHLOROCYCLOPENTAD] ENE 120000.00 (U
2-CHLORONAPHTHALENE 120000.00 |uU
2-NITROANIL INE 300000.00 |V
DIMETHYLPHTHALATE 120000.00 U
ACENAPHTHYLENE $300.00 |4
3-NITROANILINE 300000.00 |u
ACERAPHTHENE 76000.00 |J
D1BENZOFURAN 77000.00 |J
2,4-DIN1TROTOLUENE 120000.00 U
2,6-DIHITROTOLUENE 120000.00 iV
DIETHYLPHTHALATE 120000.00 |u
4-CHLOROPHENYL PHENYLETHER | 120000.00 |U
FLUORENE 72000.00 |J
4-NITROANILINE 300000.00 |
X-N1TROSODIPHENVLAMINE 120000.00 |V
4-BROMOPHENYL-PHENYLETHER | 120000.00 {u
HEXACHLOROBENZENE 120000.00 {u
PHENANTHRENE 290000.00 |J
ANTHRACENE 42000.00 }J
CARBAZOLE 7300.00 |4
D1-N-BUTYLPHTHALATE 120000.00 U
FLUORANTHENE 260000.00 |J
PYRENE 210000.00 |J
BUTYLBENZYLPHTHALATE 120000.00 |u
3,3°-DICHLOROBENZ IDINE 120000.00 ru
BEN2OCA)ANTHRACENE 48000.00 |3
bis(2-ETHYLHEXYL)PHTHALATE | 120000.00 {u
CHRYSENE 53000.00 JJ
D1-N-OCTYLPHTHALATE 120000.00 |u
BENZO(B) FLUORANTHENE 23000.00 |9
BENZO(K) FLUORANTHENE 39000.00 |4
BENZOCA)PYRENE 22000.00 |J
INDENOC1, 2, 3-CO)PYRENE 120000.00 v
DIBENZOCA, H)ANTHRACENE 1120000.00 |u
BENZO(G, M, 1 JPERYLENE 120000.00 |V
! Total PAHs }1217300.00

8CA)P Equivalence Conc.

<} 33530.00




APPENDIX D
AMERICAN CREOSOTE WORKS, INC.

SUBSURFACE SOIL ANALYTICAL SAMPLING
RESULTS



FIELD SAMPLE NUMBER: [1m4-03A-S5-001 MU-03A-SS-002 Wi-04-5S-001 MN-04-55-002 WW-05-55-001 m-os -S5-002 MM4-06-55-001 MN-06-55-002 W-07-S5-001 Wu-07-55-002
EPA SAMPLE NUMBER: aro198 Qro199 QFo209 Qro210 QFo211 QF0212 Q0207 QF0208 QFQ303 QF0305
{OEPTH 0-10* 15° 5¢ 15¢ 0-10° 2-5° 1-10¢ 15 0-10* 19
VOA ANALYTES (40) Q a Q Q Q [ Q Q Q Q
no/xg no/K9 no/Xo ng/Kg R9/KQ r9/X9 rg/Kg #9/%g r9/Xg R9/X9 ;
VINYL CHLORIDE - w - w - w - w - w - w - w - us - uw - :’u
1,1-DICHLOROETHENE - W . w . uw . us - w . v . w . w - :ﬁ : us
TRANS-1,2-DICHLOROETHENE - us - w - w - wl - w - w . w - us . u
1, 1-D1CHLOROETRANE - v - w - u - w - w . w - w - w - w - us
us-i,z-olcaloaoemm: - us - w - w - w - u - s - u - w - w . u
CHLOROFORM - w - v - w - w . w - w . s . W - w - :
1,1, 1-TRICHLOROE THANE - w . w - w - w - s - w . s - u - wl - u
CARBON TETRACHLORIDE - u - w - w . us - w . w . w - v - w - w
BENZENE . [13] - w 21.00 J| 180.00 4 29.00 F) 24.00 J| 120.00 3] 790.00 F} . w 3 w
1,2-DICHLOROE THANE . w - u - w - us - w - w - w - w - v - v
YRICHLOROETHENE - w - w - w - w - w - ud . [1}] - w - uw - w
BROMOD I CHLOROME THANE - v - us . u - w - w - w - w - v - u . w
TOLUENE . w . wi| 76.00 J| 63.00]| 3] 28.00] J 18.00 | J] 230.00 | Jf 1200.00 | 4 - w - u
TETRACHLOROETHENE - w . w . w - w . w - u - 1] - us . w - w
CHLOROBENZENE . w . w - w - w . w - w - U - us - u - w
1,1,2,2-TETRACHLOROETHANE . w . ud . ud - u - u - w - ud - w - w - 1]
ETHYLBENZENE . w - ud| 350.00 J] 400.00 J| 100.00 J] 550.00 3] 290.00 Rl 590.00 R . u . W
BROMOFORM - w - w - w - ul - w - w . w - (11} - w - w
M,P-XYLENE - ud - vsl 190.00 | 4] 120000 J] S54.001}) J - ud] 340,00 | 4] 1200.00 | J - 1X] . 1]
0-XYLENE . w - uwil so.co| o] 61000 4] 1200.00 | 4| s5.00 | 9} 150.00 | R{ 970.00 | R . ud . u
PAH ANALYTES (330) Qr0193R€ | @ [arO199RE | @ |QF0209 Qo [0F0210 0 |oF0211 o |aF0212 o |aF0207 Q |ar0208 Q [ar0304 Q ]aF0306 Q
no/Kg pg/Kg r9/K9 ng/Xg rg/Kg #9/X9 ng/Kg Rrg/X9 Rrg/K9 rg/X9
NAPHTHALENE 130.00 | 4 - us| 30000.0 | R{120000.0 | 4] 41000.0 ) J - usj260000.0 | 3 . R . w . w
ACENAPHTHYLENE 9000.00 | J - val ©300.0 | r| 28000.0{ 4| 9200.0] J . ui] 19000.0 | 4} 820000 | R . v - w
ACENAPHTHENE 14000.00 J . uJ| 91000.0 ®| 61000.0 31170000.0 J . UJ|240000.0 4 - R . w 70.00
FLUORENE 16000.00 | ¢ - v4]300000.0 | R - us|2ro000.0 | ®| 120,00} ¢ - w] 750000 | R . W] 50.00
PHENANTHRENE 22000.00 | 4 - us - ] - vs} s0000.0 | 4] 390.00 | J - vJ|380000.0 | ®R{ 38.00 | R{ 110.00
ANTHRACENE 28000,00 | 3 . v . R - w - vl 120.00 | 4]480000.0 | J - R . u . v
FLUORANTHENE 7500.00 J - w . R - w - us} 150.00 J . UJ1210000.0 R{ 180.00 4 80.00
PYRENE 12000.00 J . uJ] 14000.0 R] 23000.0 J| 17000.0 3] 110.00 J| 22000.0 J - R| 220.00 d 76.00
BENZ(A)ANTHRACENE - w - w - R - w - u - us - us - ] 10.00 | 4} S52.00
CHRYSENE 4000.00 | J - uJs] 96000.0 | R - us] 84000.0 | R - w - us{ 19000.0 | ] 180.00 | J] 44.00
BENZO(B)/(K)FLUORANTHENE | 170000 | R - w . R| 300.0 | W - U - w - uJ] 39000.0 | R} 190.00 | 4 S50.00
BENZO(A)PYRENE 10000.00 | 4 - vs] 26000.0 | Rm| 34000.0 { J] 25000.0 | R . Ud] 300000 | R - Rl 10.00] 3 . W
INDENO(1,2,3-CO)PYRENE 4500.00 | 4 - w - r] 31000.0 | # - w - w - udl 23000.0 | R . w . w
ouznzu.mmrnm\uns 8200.00 | 4 . us] 26000.0 | R - us| 23000.0 | R . ud] 22000.0 | 4 - ] - u - w
BENZO(G,N, 1 JPERYLENE 2r00.00 | 4] 100.00 | J - R] 25000.0 | J - w - w - ui] 11000.0 | & - v . w
+ B(AP Ecplvalcncc Conc. 4 18860 0 52960 37130 48840 0 52000 6390 145 1"
- Totsal PANs + 139730 100 591300 322300 679200 890 1073000 839000 1058 532
PHENOL ANALYTES (1700) |aF0198 Q |or0199 o Jaro209me | o |oF0210Re | @ |ar0211RE | @ JoF0212 Q orog:lz Q orozc;us ] nm(ll: e oroxt,): Q
n9/Kg Rrg/K9 9/Kg g/Kg /K #9/Xg #9/KXg r9/X9 ng/K9 ng/Kg
PNENOL - wi] 390.00 [ ] ¥ - w y - w ”- y [TF] - U] 17000.0 d - us| 980.00 R| 970.00 [ ]
2~CHLOROPHENOL 4,001 J - wil 900.00 | 4f 2000.00 1 4| 1700.0 | o] 1600.00 | 4| 1300.0 | 4} 97000.0 | 4] 260.00 | I} 260.00 ) J
0-CRESOL 5.00 [ - w . Us| 2500.00 d 390 J 63.00 4] 9300.0 4| 35000.0 d - 17} - w
M/P-CRESOL 3.00 d - us| 620.00 J{ 5200.00 d 700.0 J - U] 26000.0 d . W] 140.00 R] 180.00 [ ]
2-N1TROPHENOL - 4 - w - w - w - w - w . w - w - wi 6s.00]| 4
2,4-DINETHYLPRENOL 29.00 [ ] - w - Ud} 9200.00 d - w . U] 12000.0 J] 42000.0 J| 220.00 Jf 110.00 J
2,6-01CHLOROPHENOL - w . u . w - wl 26001} 9 - w - w - w] s700]| 4 - w
&-CHLORO-3-RETHYLPNENOL 135.0 | & - us| 3700.00 | 4] 210,00 | J 90.0| 8 . uJj 20000.0 | J] 65001 J - tw - us
2,4,5/6-TRICHLOROPHENOL 3.00 R] 190.00 4] 100.00 4] 1100.00 d 300.0 3 . U 930.0 J} 2000.0 4] 380.00 41 220.00 d
2,4-DINI TROPHENOL 35.001] . uJ] 1600.00 | r| 4500.00 | | 2800.0 | R - r| ©900.0 | wr| 470000 | & - w - w
4-NITROPHENOL 8.00 [ - us} 1300.00 J| 3700.00 4| 1800.0 ] - u] 4900.0 J] 15000.0 ] - u - w
2,3,4,6-TETRACHLOROPRENOL 63.00 | «l 1200.00 | 4| 2700.00 | 4| 7000.00 | n| 6%00.0 | 4|  S4.00 | J} 24000.0 | 4} 14000.0 ] 4 . 17} . w
4,6°DiN1TRO-2-METHYLPHENOL] 42.00 | = - r| 2200.00 | | 5300.00 | R} 2700.0 | ® - W 13000.0 | ®| 40000.0 | R - w - w
mucutoaomem 2107.00 R] 770.00 4]13000.00 4]14000.00 4{110000.0 J| 150.00 4]450000.0 41310000.0 J 92.00 d - [17]




FIELD SAMPLE NUMBER:
EPA SANPLE NUMBER:

N-ol-ss'ml 'Il-Ol‘SS-NZ -01A-55-001 N-MA-SS-NZ W-02-88-001  MJ-02-55-002 m-ou $$-001 lll 02A-$5-002 WJ-03-5S-001 My-03-5$$-002
AGF0295 QrF0298 QF0297 QF0233

0F0293

QFQ269

205

F0206

QF0265

QF0301

DEPTN 350 510 0-10° 31.35¢ 51 0-10° 15¢ 32 51¢
VOA ANALYTES (40) Q Q Q Q e Q Q Q Q Q
ag/Kg Bg/Kg #9/Xg ro/Kg #9/Xg no/Xg ng/xg ao/kg Rro/Kkg ng/Xg
VINYL CHLORIDE - w - us . w . w . ud . 1Y) . u . w - w - w
1, 1-DICHLOROETHENE - w - w . w - ui - w - w - w . w - u . W
TRANS-1,2-DICHLOROETHENE - w . w - w - w . “u - w - wl - w . w - Th
1, 1-DICNLOROETHANE - w - w - w - w - w . W - w - w - w . w
C1S-1,2-DICHLOROETHENE - W - w - w . w - w . w . us - ud - us - w
CHLOROFORM - W . w . w . w . w - uJs - w - us . us . W
1,1, 1-TRICHLOROETHANE - w - w . w . u - w - w - w - uw - w . us
CARBON TEVRACHLORIDE . w . w - w . wy , - u - w - us - w - w - w
BENZENE - w - w . w - w . w . w| B0} . w - us . w
1,2-DICHLOROETHANE - w . ud . w . w . w . w - w - w - w - w
TRICHLOROETHENE - w . ud . w . w . v . w . u . w - w - us
BROMOD I CHLOROME T HANE . w . ud . w . w - uw . w . us - u - w - uw
TOLUENE - w - w . s - w - us . il 8900} J . us - uw - w
TEYRACHLOROE THENE - w - W . u - w . w . w . w . us - w - us
CHLOROBENZENE - w - w - w . w - us - w . Ul . w - w - w
1,1,2,2-TETRACHLOROETHANE - w . uJ - us - w - w - w - w . w . us - u
ETHYLBENZENE . us| 32000 o - w - ud - w - w) 70,00} r - ] . w - w
BROMOFORM . w - w - w . w - w . u . w . w - us . w
|M.P-XYLENE - w - w - w - u . w - vy 22000 4 $.00 ) 4 - w - us
O-XYLENE - w - w - us - w - w . v 110.00 | r] 100,00 | R| t10.00] 4 - w
PAH ANALYTES (330) QF0294 Q |0F0296 0 [QF0299 Q |aF0300 Q ]0F0234 QF0270 [] orozt}: Q oroz% (] oroz% Q 0503% Q
nrg/Kg K Kg/X: /Kg /K /K9 Rg/K9 §9/X9 Ro/Xg Ro/Xg
NAPHTHALENE - us “{ 9 w ore w rl w ro’ke R ol s} 80000.0 | J}25000.00 | 4 - w - w
ACENAPHTHYLENE - us - u . v . v - R - vJ] 82000 | J} t100.00 | 4 - w - w
ACENAPHTHENE 380.00 | 4] 390.00 | o . w - w - r| 200.00 | J] 98000.0 | J}22000.00 | 4 . us - w
FLUORENE 260.00 J| 330.00 J . w . W] 910.00 R . R}120000.0 J]27000.00 4 78.00 d - w
PRENANTHRENE 360.00 | R| 280.00 | R . w . Wi} 6700.00 | r . w - yJ185000.00 | 4| 160.00 | o . us
ANTHRACENE 110.00 { J - u - us - uJ| 4600.00 | R - vJ|370000.0 | I} 9000.00 | 4 - w - u
FLUORANTHENE 60.00] J] 47.00| o - us - uJ} 3000.00 | & - w . UJ]41000.00 | 4] 45.00 ] o - w
PYRENE 45.00 | - us . w . vi| 1600.00 | R - w - 13]28000.00 | 4 - w . w
BENZ(A)ANTHRACENE S6.00 | 4 . w . w - W] 460.00 | r . uJ| 29000.0 | R| 7100.00 | o - w - uw
CHRYSENE $50.00 | n - w . w . uJ] 480.00 | ® - uJ| 27000.0 | R} 6100.00 | 4 - w - w
| 8ENZO(BY/¢K) FLUORANTHENE - w - us . w - uif 120.00 | ® - uJj 25000.0 | J} S200.00 | 4 - us - w
BENZO(A)PYRENE - w - w . w . w| st » - uJ| 12000.0 | rf 2600.00 | 4] 230.00 ] - us
INDENO(1,2,3-CD)PYRENE . w - Y] - w . u - R - U 5400.0 | R} 1500.00 | 4] 490.00 | 2 . w
DIBENZ(A,H)ANTHRACENE - w - w - w . w - (] . wi| 2500.0 | R| 800.00 1 4 - w . w
lssuzotc,u,nmueue - w - w . w . u - R - us] 4600.0 | wr| 1300.00 | 4] 400.00 ] o - w
8(A)P Equivelence Conc. - 6 0 0 0 144 0 20710 4841 2m 0 +—
! Total PANs 1319 1047 0 (] 17951 200 761700 262700 1403 0 +—
PHENOL ANALYTES (1700) [0F0293 a |ero29s a |ar0298 a lar0297 o jar0233re | o [ar0269 a [ar0205 Q [QF0206 a |ar0265 Q |ar0309 Q
Rg/K9 g9/Kg rg9/Kg r9/Kg 9/Kg Ro/Kg xg/Ko r9/X9 x9/Xg rg/Xg
PHENOL - us| 350.00 | 4] 1000, R - (] '1.3 00 | 4| 760.00 - w - W] 110.00 ] 9] 850.001 R
2-CHLOROPHENOL $70.00 | J] 220.00 | J| 290.00 | J] 1300.00 | 4 1so.oo J - s 280.00 | J] 940.00 | J] 1300.00 § 4| 210,00 4
0-CRESOL . us - w| 22.00] 4] 3. J w . w - w - u . us - w
|M/P-CRESOL - W] 240.00 J 31.00 Rl 190.00 R n.oo J - R . U] 360.00 4] 480.00 4 66.00 1 r
2-M1 TROPHENOL - w - w - vy 65.00] o - w - R - w . w . w - w
2,4-DINETHYLPHENOL - u . v 160.00 ] 3| 180.00| 4 - w - [ . w . w - us| 190.00] r
2,4-DICKLORDPHENOL - W - ws| 51.00| 4] 4500 4 - u . w| 1o.00 | ¢ - ] - W] 110.00 | W
4-CHLORO-3-HETNYLPHENOL . 7] - w - u - u . (7] - U] t400.00 | 4 7.00 ]| 4 . w - w
2,4,5/6~TRICHLOROPUENOL - W] 740.00 ] R| 40,00 | J] 190.00 | 4 - us . 1] - w . uw . wl 17000
2,4-DINITROPHENOL - w - w . us - w - w - v3] 950.00 | & - [} . R . w
4-N1TROPHENOL . w . w - us . Wl S700§ 4| 67.00] 4] 88000 ) o - w - ud - w
2,3,4,6-TETRACHLOROPKENOL . Wl 720,00 | 4f 33.00| ¢ . UJ] 680,00 [ J]. 150,00 | J| 500.00 { 4} S10.00] 4 . u - u
4 c-nluluo-z-tmvuuﬂm - u - us - w - w - r - u| 500,00 | m| 110.00 | & - w - us
PENTACHLOROPHENOL . w - usj 82.00] J] #9.00 | J] 610.00 | 4| 210.00 ] 4] 200000 ] 4] 370.00 ] 4 . w - us




FIELD SAMPLE WUMBER:

8H-09-55-002 lll-io -$5-001 !Il-ﬂ -55-001 lﬂ;\l-ss 00t lll-ﬂ -$S-001 BH-“-SS

-001 lll 1‘ -85-002 BH-\‘-SS-OOS !ﬂ-lS -§5-001

EPA SAMPLE NUMBER3 QF0255 QFO25 QFo263
DEPTH 9.5¢ so s- g s- . o 1o- 10 u.s' 18-21° 6 s'
VOA ANALYTES (40) e (-] Q ° Q Q Q Q Q
nIKn so/Xg nolko ne/Xg no/Kg ng/Xg so/Xo ro/Xo xg9/%9
VINTL CHLORIOE w - w . w . w - w - w - Ul . w - w
1,1-DICHLOROETHENE - w . ud . - - w . w w - us - W - W
mus-! 2-DICHLOROEYNENE . (] . us . w - wy ‘- 1] - W - - u . u - w
1, 1-DICHLOROETHANE . w . w - u - w - w - us - w - w - w
Cis-1,2-DICHLOROETHENE - w - u - us - w - w - u - w - v - w
CHLOROFORN - w . (1] - w . ud - w - w - w - ud - us
1,1, 1-TRICKLOROE THANE - w . w - us - w . uw . ul - u - ud - w
CARBON TETRACHLORIOE - w - ud - us - w - w . w - w - w - w
BENZENE . wj 2400} J . w . u . ual 150.00] J] 65.00} 3 26.00] J . u
1,2-DICHLOROETHANE - w - u - u . w . w . w - w . W . w
TRICHLOROETHENE - w - w - [17] - v - w - w - s - us - w
BROMOD | CHLOROME THANE - us - us - w - w - w - w - us . w - w
TOLUENE 9.40 | s} 270,00 | 4 - ud . w - vi{ s10.00] 9 ®100] ) 32.00) J - w
TETRACHLOROETHENE - w . ws - w - u . w - w . w . w - uw
CHLOROBENZENE - v - w - w - v - 7] - v - u - u - w
1,1,2,2-TETRACHLOROETHANE - w - w - us - w - w - v - w - us - U
EVHYLBENZENE 39.00 ] J| ss0.00 | J . us - us - us| 200.00] 9] 3600} J - 1] - w
BROMOFORM - w - v - w - w - w . w . w - w - w
M, P-XYLENE oo.00 | 4} 900,00 | 4 - w . w - vil sso.00 | 9| 61.00] Jf 470001 J - w
O-XYLENE 52 00| 4| é&40.00 | | 74000 | J - w - wl 3s0.00 | 4 ¥800.00 | s} 180.00 | J - w
PAN ANALYTES (330) oroz.';: -a |ar025t o {ar0258 o |or0246 o |or0245 o |ar0260 Q oroz?z Q ofozt;: a {ar0232 Q
Rrg/Kg R9/K9 mlls Rg/K /X /K xg/Xg 9/X9 g/¥9
NAPHTHALENE 6000.00 | J . J w 9rks [ rof¥e [ sﬁgoo?o J| 2600. J gzo.oo J r R
ACENMAPHTHYLENE 770.00 | 4} 8s0.00]| 4 - us - R - r] 6100.0 ] J| 76000 J - us . R
ACEMAPNTHENE 6000. 3116000, 3 - w - ] - rl 64000.0 | o} 1400.00 | s] 150.00 } J - R
FLUORENE 6000.00 | J}22000.00 | 4 - w - ® - a| s7000.0 | 4} 2000.00 } o] 180.00 | J - R
PHENANTHRENE 21000.00 | J]38000.00 | 4| 80.00 | J - ® - al100000.0 | 4| 5700.00 | 4} 470.00 | J - R
ANTHRACENE 3000. J112000.00 | . w - R - R - us| seo0.00 | 3| 92.004 J . R
FLUORANTHENE 12000.00 | J4]25000.00 | 4| 0.00 | J . R - |100000.0 | 4} 2700.00 | 4} 150.001 J - R
PYRENE 10000.00 { J|19000.00 | 4] 15000 | J . R - | s¢000.0 | s} 2100.00 | 4| 93.00} J - R
BENZ(A)ANTHRACENE 3000.00 | 4] S700.00 ] I - w - R - rl 97000.0 | 4] 590.00 | ¢ - us - ]
CHRYSENE 2900.00 | J] 4900.00 | J - w - [ - gl 330.0 | 4] 640.00 | ¢ - (17] - [
BENZO(B)/(K)FLUORANTHENE | 3900.00 | J]10000.00 | J| 70.00 | o - (] - r| 65000.0 | 4} 6900.00 1 J - us - (]
BENZO(A)PYRENE 2100.00 | J} 2500.00 | Rr| 260.00 ) J - R - ] 36000.0 | s}11000.00 | J) 1300.00 | J - R
INDENO(1,2,3-CD)PYRENE 1200.00 | J} 1000.00 | & - w - (] - al 12000.0 | 4| 3200.00 | J] t100.00 § J - R
DIBENZ(A, H)ANTHRACENE 260,00 | J] 300.00 | R - w . R - (] - us| 690,00 | J| 230001 J - R
BENZO(G, M, I JPERYLENE 1000.00 | 4| 880.00] ®r . w - R - al 12000.0 | 4] 3000.00 | J} 780.00 | J - R
L B(A)P Equivalence Conc. 1 $114 ) 4519 267 0 0 53403 12765 1640 0
-} Totel PANS 4 mo 1856130 730 0 0 661430 48880 LTS 0
PHENOL ANALYTES (1700) lar023S a joro2s2 o laro2s7 a laro2esne | a [ar0243RE | @ |QF0259 Q |aro261 o [aFo263 o |aro231RE | @
Py no/K9 ne/x9 #9/X9 ng/Xg s9/Ke n9/K9 #9/Kg Kg/X9 ng/k9
4 - w - r] 54. J - - (7] - wi 100.0] 4 . w| 60,00} 2 - w
o:&m.oma HENOL 1300.00 | 4] 730,00 | ® - wl 200.00 | 4| 1s0.00 | 4| 3200.0 | 4} 1600.00 | 4 1800.00 | J] 12000} 4
E - us{ 300. r - w - w - w - us] 810.00 ]. 3] 690.00 | 4 - w
g{"% 270.00 J] 440.00 R] 240.00 J| 110.00 d - usl 6100.0 J| 1700.00 J1 1000.00 F ] - [V})
2 :I . w - &l - wi - w - w} sw.ol 9 - wl - wl - w
z.‘_glﬂ'm . U] 1400.00 | = . w . w . ui] 21000.0 | 4} 2200.00 | 4} $90.00 | J - w
4°CNLORD-3 ~ 00 | Y seo0 - vl - ol sseo| gl - fw|_ - fu| - |Ud) 480.00 | 4
4 ; i ~METNYLPHENOL 240,00 | 4] 1400.00 | R . w - W - w - us| 5400.00 | J] 11000 | 4 - us
2'6‘ /6-TR1 CHLORDPHENOL . usl 550.00 R - w . W] 280.00 R} 11000.0 Rl 900. R - wi 210.00 J
‘..;DIIIIWKENL 910.00 R} 1800.00 [ | . R . w - usl220000.0 | R| 1900.00 R| 870.00 [ ] - w
2 3, :lzlﬂﬂl 190.00 4] 1300.00 [ | . Ul - (17} - u4]820000.0 J| 1300.00 d . w - w
‘ tetmacutonoepenor | 1200.00 | 4| 710.00 | =] 1900.00 | i 500.00 | Jf 340.00 . J 270000.0 | J] 1600.00 | J] 140000 | J| 360.00 | J
<DINITRO-2-METHYLPNENOL] 240, e} 1600.00 | ® . v . ] - al170000.0 | =| 1800.00 } o - w - r
mrm&mnem. £20.00 R} 1700.00 /] 1900.00 d - w - 141200000.0 R| 6880.00 4] 740.00 [ ] - U




FIELD SAMPLE NUMBER:

8N8-01-53-001 lll 01-55-002 BN-03-5S-001 8H-04-55-001 BH-04-5SS-002 B8H-04-53-001 B8H-06-55-002 IH-M-SS-OM 83-08-SS

€EPA SANPLE NUMBER: QF0283 aro0285 0F0291 QF0287 QF0289 Q0271 QF0273 QF0250 Qro248 QF0253
DEPYK : 1-12 20° 5-6 0-12¢ 20 0-12¢ 20 4 10° 5
VOA ANALYTES (40) Q ] e Q o Q e Q Q Q
»9/%g Ro/kg ag/Xg rg/ke sg/kg ng/Kg »g/kg ro/kg »a/ke r9/xg
VINYL CHLORIDE . w - w - w - w - w - u . w . w - w - w
1,1-DICHLOROETHENE - w - v - w . w . w . w . wl - w - uJ - us
TRANS-1,2-DICHLOROEYMENE . w . w . W . u - w . w . (] - W - us - W
1,1-DICNLOROETNANE . W . w - w . w . w . uw - w - w - us - s
€1$-1,2-DICHLOROETHENE - w . w . w - w - w . us - ud - v . w - w
CHLOROFORM - w - w - w - w - w . w - w - us - uJ - u
1,1, 1-TRICHLOROETHANE . us - w . w . w - ul - w . w - u - w - w
CARBON TETRACHLORIDE . w - u . u . wl - w . w - W . us - w . w
BENZENE 26000 1 4 130,00 2| 63.00| f 22000 . w 400 J 790 ] 4] S53.00| 4] t00.001 J - w
1,2-DICHLOROETHANE - w - w . us . w - u - w . w . uw - ] - )
TRICHLOROE THENE . w - ud - w . w - w - w - w . w - uw . w
GROMOD | CHLOROME THANE . w . w - w - w - w - w - w - w - v - w
TOLUENE 540,00 | 4] 710.00 ] 4| 520.00 | 3] %0.00| J . w| 2000} 6.10 1 J1 160.00 | 4] 250.00 | J . W
TETRACHLOROE THENE - w - w - w - w - w - uw . us - w - w - w
CHLOROBENZENE . w - w . w . w . us - w - us . us . ] - w
1,1,2,2-TETRACHLOROETHANE - w - w - w . W - w . ] - w - w - us - w
ETHYLBENZENE 810.00 | 4] 1800.00 | 4| &70. J| 510.00 | Jf 1400.00 { Jf .00 4 - w| 96.00] J| 13000} J - w
BROMOFORM . w . w - w - w - u - w - v - w . w . w
[, p-xvLENE 760. 9| 1100.00 | 4| o50.00 | 4| 260.00 | o] - Jus| 32.00]| 3] &30 af 230.00] 9] 300001 3] - |uw
O-XYLENE 370. J 610.00] 4] 390.00| ¢ - w - w] 22.00| ¢ - )| 280.00| 4| 15000 ) 9 - u
PAH ANALYTES (330) Qro2s4 o [aro28s Q laro292 Q jaro288 Q {aF0290 o [ar0272 Q |QF027% a |aro249 @ {oF0247 Q |oF0254 ]
ng/Ko ng/Xg no/Ko £9/¥g no/kg #9/K9 #9/Kg #9/Kg #9/Kg nIKl
NAPHTHALENE 01 4 . J - UJ]47000.00 | 4 - UJ]30000.00 | 4] 180.00 | 4 . ¥] . 4 uw
ACENAPHTHYLENE - U] 1400.00 | 4] 4900. J] 4800.00 | 4 . vs| 2700.00 | 4 - w] 700.00 1 4| 210000} 4 . w
ACENAPHTHENE 37000.0 | R135000.00 | ®| 2900.00 | R}48000.00 { R| 320.00 | =|35000.00 [ 4| 170.00 | s|31000.00 | 4|33000.00 | 4 - us
FLUORENE 51000.0 | ®|38000.00 | %]10000.00 | R}59000.00 | R|] 270.00 | ®}34000.00 | R| 146.00 } Rr|32000.00 | J4{35000.00 J . u
PHENANTHRENE - £]93000.00 | & - R|79000.00 | ®=| 420.00 | ® «ooo 00 | J| 550.00 | J4]45000.00 | 3]42000.00 } o - us
ANTHRACENE . w - us . u . | 13000} U] 64.001 4 - vJ] 330,001 R - w
FLUORANTHENE - R{46000.00 | ‘4] 740.00 | R|77000.00 | 4] 74.00{ o aooo.oo JI  35.00 | J]42000.00 § J[49000.00 | 4] 140.00 | I
PYRENE 4700.0 | ®|41000.00 | 4 - U} 9000.00 | J| 60.00 | 4]44000.00 | J] 30.00 | J|41000.00 | Jj47000.00 ] 4] 170.00 ] o
BENZ(A)ANTHRACENE 10000.0 | J]12000.00 | 4]21000.00 | 4 . us} 110.00 | 4]13000.00 } J| 67.00 | J/10000.00 | 4]15000.00 | 4] 80.00 |
CHRYSENE 110000.0 4]11000.00 | 4} 6700.00 | w=[18000.00 | 4| 120.00 | 4]11000.00 P 58.00 4]10000.00 | J3114000.00 | 4] 100.00 ) 4
BENZO(B)/(K)FLUORANTHENE | 35000.0 | 4] 3900.00 | 4] 1300.00 | wrl28000.00-] 4 - us| 4000.00 | 4 - 14115000.00 | J4]22000.00 | J] 330.00 | o
BENZO(A)PYRENE 31000.0 | r| 3500.00 [ 4} 3100.00 | wr|31000.00 | o - U] 3400.00 J . Ul 3200.00 | R{ 4900.00 | R| 110.00}| J
INDENO(Y,2,3-CD)PYRENE - U 1000.00 | 4 . W . w - Wi} 1500.00 | J . ui| 1000.00 } R 320 00| 4] 210,001 4
Foueuz(u.umxum:sue . W| 480,00 o - v}15000.00 | o . w| 260.00} J . W] 210,00} R w 0.00| J
BENZO(G, ¥, I )PERYLENE 12000.0 | 4] 840.00 | ®| 4s60.00 | - R . W} 910,00 | 9 . | 700.00] & - W 0.00] J
| BCA)P Equivalence Conc. + 36400 5 5397 40980 1?2 5620 7 6110 8772 173 +—
» Total PANS 4 410700 335120 51100 415800 1504 270770 1294 267810 302450 140 {—
PHENOL ANALYTES (1700) [QF0203 0 |oF0285 o |aro291 o |aro287 o |arozs9 o [aFo27t o {ar0273 a Jaro2s0 o [aro248 o |arozs3 e
ng/Kg ag/Xe ng/Kg nllo n9/Xg r9/Xg pg/xg nrg/Xg ro/K9 ng/Kg
PHENOL 13000.0 | 4] @&700.0 | 4] 5500. 3 (11] . us} 1800.0 | 4 . J| 51000 | ® - (] - v
2-CHLOROPKENOL 650.0 | J| 3100.0 | 4] o70.00 | 4 zaoo 00 | J| 240, J - U 340.00 | 4] 1700.0 | n} 9100.00 | R| 990.00 | 4
0-CRESOL $500.0 | J1 1800.0 | J] 1700.00 | 4] 160,001 4] ' - uJs $50.0 | J| 1900.00 4] 3200,0 1 K] 320000 | R - W
MN/P-CRESOL 16000.0 J| 6000.0 | J] 5800.00 | J] 470.00 | 4] 240.00 | 4] 1800.0 | wr| 6500.00 | =] 8900.0 | w{10000.00 | n 200.00 | 4
2-M1TROPHENOL - w - w - u - w - w - ] - R . [ - ] - ]
2,4-DINETHYLPHENOL 9300.0 | 41 1300.0 | 4] 59000.00 | 4] 1500.00 | o . uw| e20.0 | ={ 1100, ®]| 4500.0 | R} 3200.00 | & - w
2,4-DICNLOROPHENOL 17000.0 | 4| S5100.0 | o} 7000.00 | J . w . w - us . w - ® - ] - w
&~CHLORO-3-METNYLPHENOL 320.0 | 4] 1800.0] 4] 760.00 | o] 3400.00 | o . wl 26000 J . UJ| 3000.0 | K] 3700.00 | & - w
2,4,5/6-TRICKLOROPHENOL 800.0 | 4|100000.0 | J| 870.00 | J| 430.00 | 4 - wi 2100 | - W] S0 nr - [ - w
2,4-DINITROPHENOL 6600.0 | 41 5400 ] J] 7100.00 | 4] 2300.00 | 4 . usj 20000 | 4 . U4} 10000.0 | ] 9600.00 § n - (]
&-NITROPHENOL 4900.0 | 360.0 | J] 4900.00 | J| 400,00 | 4 . W] 1600.0 | wJ| 190.00 J| 2600.0 } R} 2300.00 | r . w
2.3 4,6-TETRACHLOROPUENOL | 5800.0 | J1 9500.0 | 4[13000.00 | o) 4200.00 | 4] ss0.00 ] 4| 13000001 o ev.00| 3 8200.0 | &} 4800.00 | & - w
c-oumo-z-mwmm 13000.0 { 4 500.0 | J{11000. 4] 220000 | 4 . W 2000.01] 4 92.00 | J] 6800.0 | ®)] 3600.00 | & . us
lrtum:uot_wm 170000.0 | J .0 | 4]27000.00 | J4]17000.00 | 4 - V300000.0 | 4] 1700.00 ! 4}140000.0 | ®|83000.00 | « - us




FIELD SAMPLE WUMBER:

#-08-5S-001  WM-08-5S5-002

EPA SAMPLE NUMBER: af0200 aro0201
DEPTH 0-10* 15¢
VOA ANALYIES (40) ] Q
ro/Kg Rr9/K9
VINYL CHLORIDE - w - w
1,1-DICHLOROETHENE . w - w
TRANS- 1, 2-DICHLOROETHENE . w - us
1, 1-DICHLOROEVHANE - us - w
€15-1,2-DICHLOROETHENE - uw - v
CHLOROFORM - w . w
1,1,1- TRICHLOROETHANE - w - w
CARBON TETRACHLORIDE - w - w
BENZENE - us - w
1,2-D1CHLOROETHANE - w - w
TRICHLOROETHENE - v - w
BROMOD 1 CHLOROME THANE - w - w
VOLUENE - u - w
reuncmouoemtne - us - w
CHLOROBENZENE - ] - w
1,1,2,2-TETRACHLOROETHANE . uJj . u
ETHYLBENZENE - w . w
BROMOFORN - w - w
M, P-XYLENE - us - w
0-XYLENE - w - us
PAH ANALYTES (330) aro200%e | o lar0201RE | ©
/X9 X
NAPHTHALENE ro! w ”{ 9 us
ACENAPHTHYLENE . w - w
ACENAPHTHENE - w - w
FLUORENE - w . u
PHENANTHRENE 23.00] J - us
ANTHRACENE - w - w
FLUORANTHENE 62,00 | 3 - us
PYRENE fNnooy| J - w
BENZ(A)ANTHRACENE - w - w
CHRYSENE : 65.00 | J - W
BENZ0(8)/(K)FLUORANTHENE - v . us
GEN20(A)PYRENE - 1] . w
INDENO(1,2,3-CO)PYRENE - w - w
DIBENZ(A, H)ANTHRACENE - w . W
BENZO(G,H, } JPERYLENE %6.00 ] 9 - w
(AP Equivalence Conc. | 0
Total PAHS : | o7 0
PHENOL ANALYTES (1700) |0F0200 Q |or0201 0
X
PHENOL ”{ ’ w ”".{' 3
2-CHLOROPHENOL - w . w
0-CRESOL w - w
M/P-CRESOL 160.00 Jf 120.00 J
2-NITROPHENOL w - v
2,4-DINETHYLPHENOL - wp - Y]
2,4-DICHLOROPHENOL 540,00 | J . w
4-CHLORO-3-METHYLPHENOL - w - 7]
2,6,5/76-TRICHLOROPNENOL 240.00 4] 2300.00 d
2,6-DINITROPHENOL . R - R
&4-NITROPHENOL . w . w
2,3,4,6-TETRACHLOROPNENOL | 2000.00 J . uw
4,6-DINITRO-2-METHYLPHENOL - w - w
PENTACHLOROPHENOL T30.00 | o . u

FIELD SAMPLE NUMBER: MJIA-SS-002  MW7-5S5-001 8H3-55-001
EPA SAMPLE NUMBER: sF 2539 SF 2527 SF 252301
, [oEPTH (ft) 20' 0 -0 0.5-6'
L VOAs #a/Xg Q—— pg/Xg ——9~r— R9/Kg
DILUTION FACTOR 1.00 1.00 250.00
BENZENE 0.16 |u 0.15 [u 41.90 |uU
CHLOROBENZENE 0.20 |u 0.19 v 51.60 |u
1,2-DICHLOROBENZENE 0.33 |u 0.31 |u 83.90 |u
1, 3-DICHLOROBENZENE 0.27 |v 0.25 |u 67.70 |u
1,4 -DICHLOROBENZENE 0.2 |u 0.22 u 61.30 [u
ETHYL BENZENE 0.10 |u 0.09 |u 2430.00 o
TOLUENE 0.13 Ju 0.12 |u 410,00 |D
AYLENES 0.34 fu 0.32 |u 6210.00 |0
EPA SAMPLE NUMBER: SF 2539 SF 2527 SF 2523
b PHENOLS 19/Xg ~}-0—t~ p9/Kg —1-0-1— K9/Xg —1-0—
DILUTION FACTOR 0.167 0.167 .
PHENOLS 47,00 |u 46,00 |u 48.00 |u
2-METHYL PHENOL 21.00 v 20.00 Ju 22.00 {u
3-METHYL PHENOL 21.00 ju 20.00 [u 22.00 ju
4-METHYL PHENOL 21.00 |u 20.00 ju 22.00 |u
2,4-0IMETHYL PHENOL 14.00 [U 13.00 |u 14.00 |u
2-CHLORO PHENOL 13.00 {u 18.00 |u 13.00 (v
2,4-DICHLORO PHENOL 14.00 [u 13.00 |u 14.00 |u
4-CHLORO-3-HETHYL PHENOL 38.00 |u 35.00 ju 39.00 |u
2,4-DINITROPHENOL 21.00 fu 20.00 |u 22.00 lu
2-N1TROPHENOL 16.00 ju 15.00 Ju 17.00 {u
2,4,6-TRICHLOROPHENOL 13.00 {u 18.00 {u 13.00 (U
4. 6-DINITRO-2-HETHYL PHENOL 21.00 |u 20.00 |u 22.00 |u
4-N1TROPHENOL 15.00 |u 14.00 |u 16.00 lu
PENTACHLOROPHENOL 13.00 |u 18.00 |u 13.00 ju
EPA SAMPLE KUMBER: SF 29390L SF 25270L SF 25230L
L PANS xg/Kg —-a—— po/Kg —1-0-4— ng/Kg —1-0
DILUTION FACTOR 1.00 Juo 10.00 2000.00
ACENAPHTHENE 31.60 W 217.00 |o | 728000.00 [D
ACENAPHTHYLENE 190.00 juo 177.00 Jw 38700.00 |0
ANTHRACENE 12.60 |wo 92.30 {o | 6s6000.00 |0
BENZOCA)ANTHRACENE 19.00 |up $32.00 [o | 75800.00 |D
BENZOCA)PYRENE 31.60 juw 507.00 [p | 37300.00 |0
BENZO(B) FLUORANTHENE 19.00 juo 421.00 ﬂo 40900.00 |D
BEN20(G, H, 1 JPERYLENE 19.00 |uo 99.00 |o 3870.00 uo
BENZO(K) FLUORANTHENE 63.20 uo 378.00 |0 | 25500.00 {0
CHRYSENE 19.00 {vo $37.00 |o | 70800.00 {0
DIBENZOCA, H)ANTHRACENE 63.20 jwo 246,00 [p | 12900.00 jw
FLUORANTHENE 63.20 |uo 934.00 |0 | 232000.00 |0
FLUORENE 31.60 [w 966.00 |0 |1800000.00 |0
INDENO(1,2,3-CD)PYRENE 19.00 |uo 276.00 |o 3870.00 {up
NAPHTHALENE 190.00 {vo 177.00 |0 |4650000.00 |D
PHENANTHRENE 12.60 |w 92.30 {uo | 666000.00 |o
PYRENE - 63.20 {w 642.00 |o { 181000.00 |0
s Total PAls : 0.00 6024.30 9183300.00
L 8(A)P Equivatence Conc. ¢ 0.00 919.07 +—f 52228.00 ——1




BH14-55-002

SF 2582
38

FIELD SAMPLE NUMBER: 8H16-55-001
EPA SAMPLE NUMBER: SF 2581
DEPTH (ft) 28!
I BNA #e/Xg -
DJLUTION FACTOR 1.00
bis(2-CHLOROETHYL )ETHER 12000.00 |u
1,3-DICHLOROBENZENE 12000.00 |u
1,4-DICHLOROBENZENE 12000.00 (v
1,2-DICHLOROBENZENE 12000.00 |u
2,2°-oxybis(1-CHLOROPROPANE)} 12000.00 |u
N-NITROSO-D1-N-PROPYLAMINE 12000.00 {U
HEXACHOLORETHANE 12000.00 |u
NITROBENZENE 12000.00 {U
1SOPHORONE 12000.00 |u
bis(2-CHLOROETHOXY YME THANE 12000.00 |u
1,2,4-TRICHLOROBENZENE 12000.00 |u
NAPHTHALENE 66000.00
4-CHLOROANILINE 12000.00 U
HEXACHLOROBUTAD 1ENE 12000.00 {u
2-METHYLNAPHTHALENE 34000.00
HEXACHLOROCYCLOPENTADIENE 12000.00 {uU
2-CHLORONAPHTHALENE 12000.00 |U
2-NITROANILINE 29000.00 {u
DIMETHYLPHTHALATE 12000.00 {U
ACENAPHTHYLENE 770.00 |J
3-NITROANILINE 29000.00 |u
ACENAPHTHENE 21000.00
DIBENZGFURAN 26000.00
2,4-DINITROYOLUENE 12000.00 U
2,6-DINITROTOLUENE 12000.00 (v
OIETHYLPHTHALATE 12000.00 (U
4-CHLOROPHENYL PHENYLETHER 12000.00 U
FLUORENE 22000.00
4-NITROANILINE 29000.00 |u
N-NITROSOD IPHENYLAMINE 12000.00 ju
4-~BROMOPHENYL-PHENYLETHER 12000.00 ju
HEXACHLOROBENZENE 12000.00 {u
PHENANTHRENE 56000.00
ANTHRACENE 8200.00 |J
CARBAZOLE 2500.00 |4
DI-N-BUTYLPHTHALATE 12000.00 [V
FLUORANTHENE 28000.00
PYRENE 19000.00
BUTYLBENZYLPHTHALATE 12000.00 |u
3,3 -DICHLOROBENZIDINE 12000.00 {u
BENZO(A)ANTHRACENE 4300,00 |4
bis(2-ETHYLHEXYL)PHTHALATE 12000.00 (U
CHRYSENE 4400.00 |J
D1-N-OCTYLPHTHALATE 12000.00 {u
BENZO(B )FLUORANTHENE 2000.00 |J
BENZO(K ) FLUORANTHENE 2000.00 |4
BENZO(A)PYRENE 2300,00 |4
INDENO(1,2,3-CD)PYRENE 12000.00 |u
DIBENZOCA, HIANTHRACENE 12000.00 ju
BENZO(G,H, 1 )PERYLENE 12000.00 (U
b Total PAls 1 235970.00
B(A)P Equivalence Conc. 1 3174.00

67000.00 |u

67000.00
67000.00
67000.00
67000.00
67000.00
47000.00
67000.00
67000.00
67000.00
250000.00
67000.00
67000.00
120000.00
47000.00
67000.00
170000.00
67000.00
2400.00
170000.00
72000.00
89000.00
67000.00
67000.00
67000.00
67000.00
68000.00
170000.00
67000.00
67000.00
67000.00
260000.00
20000.00
7200.00
67000.00
96000.00
70000.00
67000.00
67000.00
15000.00
67000.00
15000.00
67000.00
67000.00
67000.00
67000.00
67000.00
67000.00
67000.00

Kg/K9 — R9/K9
200.00 1.00
410.00
67000.00 410.00

CeCCCCEC CC ccccceccecce

cCcecE ccccC

QC Cn €

cCCCccCCcCeCaCC

BH16-5S-003
SF 2583
7

BH16-55-004
SF 2584
s8¢

410.00
410.00
410.00
410.00
4610.00
410.00
2200.00
410.00
410.00
410.00
410.00
410.00
410.00
410.00
410.00
1000.00
410.00
410.00
1000.00
410.00
410.00
410.00
410.00
410.00
410.00
410.00
1000.00
410.00
410.00
410.00
56.00
410.00
410,00
410.00
33.00
10.00
410.00
410.00
410.00
31.00
410.00
410,00
410,00
410.00
410.00
410.00
410.00
410.00

868400.00

CCCCCCCCECLCCCaLCCCLECGCCCEECECCCCEECCEGEERGEGEE CCcCcaccCcceEcC

r9/Kg
20.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500,00
8500.00
32000.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
21000.00
8500.00
8500.00
21000.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
21000.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00
8500.00

99.00

1650.00

CCCcCCaoEeECCcCEeEcECECCcCacEe cceeccgceccCcC

A —————

cccccCcCcEceCCccEcacECcEcCcCcCcCccCccC

BH16-85-006
SF 2585
T4t
-~ 89/K9
1.00
420.00
420.00
420.00
420.00
420.00
420.00
420.00
420.00
770.00
420.00
420.00
420.00
420.00
420.00
420.00
420.00
420.00
1100.00
420.00
420.00
1100.00
420.00
420.00
420.00
420.00
420.00
420.00
420.00
1100.00
420.00
420.00
420.00
420.00
20.00
420.00
420.00
420.00
420.00
420.00
420.00
420.00
120.00
420.00
420.00
420.00
420.00
420.00
420.00
420.00
420.00

0.00

20.00

0.00

0.00

CCCCcCCGCCCEECECCaEECCECCCCCE cccecCcecee

CcCCCCCCCeECGCECCEECeCE

8H17-55-001

F'S
-—
@
8
[AXI XXX X X

o~
-
[-]
.
8

cccc::ccc:::c::c;cccccccccccccccm::cc:ec:

BH18-55-001
SF 29050L
10¢
— #9/Kg
2.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
5700.00
1700.00
1700.00
800.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
1700.00
800.00

CCCCCCCCCCCECCGECCEGCCERECCECECCCCECCECEECCCe.CCOCcCcaccccCcCE

0.00

8H19-5S-001 8120-55-001
SF 2906 SF 2908
10° 9
- B9/KQ 0 s9/kg Q
100.00 10.00
42000.00 |u 4200.00 (v
42000.00 |U 4200.00 |u
42000.00 |uU 4200.00 v
42000.00 {u 4200.00 {u
42000.00 |u 4200.00 |u
42000.00 juU 4200.00 U
42000.00 |u 4200.00 (U
42000.00 U 4200.00 (U
310000.00 11000.00
42000.00 |u 4200.00 {u
42000.00 U 4200.00 |u
42000.00 U 6200.00 |8
42000.00 |U 4200.00 (U
42000.00 Ju 4200.00 [V
42000.00 |u 4600.00
42000.00 {u 4200.00 {U
42000.00 {u 4200.00 [U
110000.00 {u 10000.00 {u
42000.00 U 4200.00 ju
42000.00 U 4200.00 {u
110000.00 |V 10000.00 |U
42000.00 (U 3300.00 |4
42000.00 {u 3000.00 |J
42000.00 |u 4200.00 |u
42000.00 U 4200.00 U
42000.00 |U 4200.00 {U
42000.00 |u 4200.00 ju
42000.00 (U 3800.00 |J
110000.00 |u 10000.00 |u
42000.00 {u 4200.00 U
42000.00 ju 4200.00 ju
42000.00 |u 4200.00 |u
42000.00 |u 14000.00
42000.00 |u 1300.00 |J
42000.00 U 420.00 {J
42000.00 {u 4200.00 |u
42000.00 U 990.00 |3
42000.00 U 410000.00
42000.00 [u 4200.00 U
42000.900 |U 4200.00 U
42000.00 |u 4200.00 |u
42000.00 ju 4200.00 |u
42000.00 |u 2900.00 |4
42000.00 |u 4200.00 U
42000.00 U 2100.00 |J
42000.00 U 2100.00 |4
42000.00 |V 930.00 14
42000.00 |u 480.00 |4
42000.00 |V 4200.00 (U
42000.00 |u 4200.00 |V
0.00 448100.00
0.00 1427.00




FIELO SAMPLE NUMBER: $55-55-001 $55-55-002 §55-55-003 BH3-5S-001 8H9-55-001 MWIA-53-001 BH3-5$-001 BH9~$S-001 HW1A-$S-001
EPA SAMPLE NUMBER: SF 2493 SF 2494 SF 2495 SF 2549 SF 2515 SF 2547 SF 2549 SF 2518 SF 2547
DEPTH (ft) 0.5' - & 5 0- 10 0.5' - & 5 0- 10

b METALS — mg/Kg Q ma/Kg Q mg/Kg @ mg/K9 Q mg/Kg o mg/Kg —p-0— ma/Kg Q mg/Kg Q mg/Xg @
ALUMINUM 4240,00 $560.00 6670.00 17700.00 13200.00 5370.00 17700.00 13200.00 $370.00
ANT IMONY 8.50 lu 7.90 lu 9.10 |u “11.50 ju ;o790 v 8,50 |u 11.50 |u 7.90 |u 8.50 [v
ARSENIC 20.00 |8 13.50 {u 16.30 |8 25.60 |8 13.50 {u 14.50 Ju 25.60 |8 13.50 Ju 1%.50 |u
BARIUM 2230.00 2320.00 2140.00 962.00 253.00 139.00 962.00 253.00 139.00
BERYLLIUN 0.69 |8 0.65 (8 0.74 B 0.71 |8 64 ls 0.52 |8 0.7 |8 0.64 |8 0.52 [s
CADMIUM 1.00 0.65 |8 0.74 |8 1.40 0.64 (U 0.69 |u 1.40 0.66 [u 0.69 [u
CALCIUM 13700.00 13000.00 16200.00 29600.00 803.00 |8 3020.00 29600.00 803.00 |8 3020.00
CHROMIUN 6.10 8.10 9.10 16.90 11.80 8.80 16.90 11.80 8.80
COBALT 3.00 |8 3.20 |8 3.50 |8 7.10 |8 10.00 3.60 |B 7.10 |8 10.00 3.60 |8
COPPER 23.40 37.60 26.30 26.80 5.60 15.20 26.80 5.60 15.20
1RON 11900.00 11300.00 13200.00 15500.00 8530.00 4000,00 15500.00 8530.00 4000.00
LEAD 22.70 |8 31.30 23.10 8 15.50 |8 8.90 |8 8.60 |8 15.50 |8 8.90 [s 8.60 |8
MAGNESTUM 331.00 |8 435.00 |8 488.00 |8 4230.00 816.00 2480,00 4230.00 816.00 2480.00
MANGANESE 128,00 141,00 134.00 144,00 722.00 45.60 144.00 722.00 45.60
NICKEL 3.30 |8 6.50 5,00 |8 9.60 4.30 6.20 9.60 4.30 6.20
POTASS UM 186.00 |8 309.00 |8 278,00 |8 $30.00 |8 508,00 |8 1010.00 930.00 {8 508.00 |B 1010.00
SELENIUM 16.00 |u 18.10 |8 22.00 |8 21.60 |u 14.80 v 15.90 |u 21.60 fv 14,80 |u 15.90 |u
SILVER 0.52 |u 0.48 ju 0.56 |u 0.7 |u 0.48 |u 0.52 |v 0.71 {u 0.48 |u 0.52 (v
SOD UM 434.00 |8 426.00 |8 489.00 |8 2000.00 1450.00 $38.00 |8 2000.00 1450.00 538.00 |8
THALLIUM 160.00 217.00 253.00 31,00 |8 15.30 [B 27.80 |8 31.00 |8 15.30 |8 27.80 |8
VANAD [UN 11.80 11.30 14.10 48.90 18.20 7.30 |8 4B.90 18.20 7.30 |8
Z2INC 71.00 76.00 116.00 48.20 14.80 41.60 48.20 14.80 4£1.60
MOLYBDENUM 8.70 |v 8.10 |V 9.30 |U 11.80 {U 8.10 (U 8.60 |U 11.80 U 8.10 ju 8.60 |V
PHOSPHORUS 131.00 139.00 128.00 613.00 28.30 324.00 613.00 28.30 324.00
STRONT IUM 95.20 96.80 98.30" 376.00 32.90 65.80 376.00 32.90 65.80
EPA SAMPLE NUMBER:  |SF 2484 SF 2485 SF 2486 Sf 2556 S 2512 SF 2552 SF 2556 SF 2512 SF 2552

L DIOXINS | Ho/Kg —}-0-1— no/Kg —{-0-1— n9/K9 —-0—— Be/K9 — - 4g/Kg —1-a—4— Ro/Kg —1-0— 49/Kg —1-0—— Re/Kg —1-0-1— no/Kg —-¢
2378-TC0D v [}) U U 1} u u 1) U
2378-TCOF 1] U v 1] U 1] v v 1]
12378-PeCDF u v u v u v v U m
12378-PeCDD v v U v v v U u v
23478-PeCDF v v v v U v v v u
123478+ HXCOF ] v u 0.25 |4 2.5699 ) 0.5 |y 2.5699 U
123678- HXCOF v u v 1.27 |4 ] u 1.27 {J u u
123478-HxCOD 1.0068 |4 0.8134 |J 0.47 {4 0.0770 {4 1] 0.67 {J 0.0770 {J (1]
123678~ HxCOD 3.4722 3.5459 3,3829 2.2 |3 0.6306 |4 v 2.2 1y 0.6306 |9 v
123789-HxCOD 2.1167 |9 2.5699 2.0360 |9 1.42 {J 0.2169 |4 v 1.42 |J 0.2169 |4 v
234678-HxXCOF v v u 6.11 v v 6.11 v v
123789- HxCOF v U v 0.20 |9 v v 0.20 |4 v lu
1234678-HpCOF 23.701% 21.8857 22.3126 |V 10.34 2.9892 v 10.34 2.9892 v
1234678-HpCOD 291.8809 289.9030 309.3229 |u 99.74 18.1289 0.15 |J 99.76 18.1289 0.15 |4
1234789-HpCOF 1.6633 |4 1.4480 {4 v 0.80 |9 u u 0.80 |4 u v
0CoD 1420.6901 1470.1198 1383.7875 [U 862.10 [e | 117.1610 0.66 |J 862.10 |€ 117.1610 0.64 |4
OCOF 164.1590 154.9121 159.79¢3 lu 70.40 15.0575 v 70.40 15,0575

TCOD Equivalence 5.3200 $.4700 5.4800 3.2260 0.6900 0.0020 3.2260 0.6900 0.0020




APPENDIX E
AMERICAN CREOSOTE WORKS, INC.

GROUND WATER ANALYTICAL SAMPLING
RESULTS



FIELD SAMPLE NUMBER: M5 -GW-002 MWb-GW-001 NW6-GW-002 Ww7-GM-001 Mw8-Gu-001 HW9-GM-001
EPA SAMPLE NUMBERS SF 25770L SF 25940L SF 25950L SF 2592 SF 2586 SF 2593
DEPTH (ft)
- VOAS ng/L — ag/L Q—— p9/L Q—r— po/t Q—r— R9/L ——1-0-1— sa/t
DILUTION FACTOR 5.00 50.00 10.00 1.00 1.00 1.00
BENZENE 4.70 |D 146.00 |D 84.00 |D 0.13 (U 0.13 U 0.13 |V
CHLOROBENZENE 0.80 |U 1.60 jU ! 1.60 |V 0.16 U 0.16 |V g.16 |V
I,Z-DICHLOROBENIENE 1.30 |uU 2.60 v 2.60 v 0.26 |V 0.26 |V 0.26 |V
1,3-D1CHLOROBENZENE 1.10 |u 2.10 ju 2.10 |u 0.21 |u 0.21 ju 0.21 |
1,4-D1CHLOROBENZENE 1.00 ju 1.90 U 1.90 |V 0.19 U 0.19 v 0.9 U
ETHYL BENZENE 16.80 |D 19.00 |0 20.00 |0 0.08 (U 0.08 v 0.08 |V
TOLUENE $.90 10 62.00 |0 163.00 |0 0.10 |V 0.10 |V 0.10 |U
XYLENES 23.10 |0 97.00 |0 102.00 |0 0.27 v 0.27 v 0.27 |u
EPA SAMPLE NUMBER: SF 2577 SF 2594 SF 2595 SF 2592 SF 2586 SF 2593
L PHENOLS ng/tL Q pg/L Q na/t ng/L 0 po/L Q-{— pg/L Q
DILUTION FACTOR 0.0010 0.0010 0.0010 0.0010 0.001 0.001
PHENOLS 2.20 |U 2.20 |u 2.20 |v 2.20 v 2.20 ju 2.20 (U
2-METHYL PHENOL 1.00 Ju 1.00 Ju 1.00 Ju 1.00 U 1.00 JU 1.00 jU
3-METHYL PHEROL 1.00 ju 1.00 v 1.00 U 1.00 U 1.00 U 1.00 [V
4-METHYL PHENOL 1.00 |V 1.00 {u 1.00 |V 1.00 jv 1.00 (U 1.00 (VU
2,4-DIMETHYL PHENOL 0.63 {U 0.63 |U 0.63 (U 0.63 |V 0.63 |U 0.63 U
2-CHLORO PHENOL 0.58 (U 0.58 {U 0.58 |V 0.58 |V 0.58 |U 0.58 |V
2,4-01CHLORO PHENOL 0.68 |V 0.68 U 0.68 |U 0.68 {U 0.68 |U 0.68 U
4-CHULORO-3-METHYL PHENOL 1.80 U 1.80 {u 1.80 jU 1.80 |U 1.80 (v 1.80 |u
2,4-DINITROPHENOL 1.00 |V 1.00 JV 1.00 |V 1.20 v 1.00 ju 1.00 |U
2-NJTROPHENOL 0.77 |V 0.77 (v 0.77 U 0./ |V 0.77 U 0.77 |V
2,4,6-TRICHLOROPHENOL 0.58 |V 0.58 |u 0.58 |u 0.58 |V 0.58 |U 0.58 |V
4,6-DINITRO-2-METHYL PHENOL 1.00 |u 1.00 {u 1.00 |V 1.00 {u 1.00 v 1.00 U
&-~NITROPHENOL 0.70 {U 0.70 |V 0.70 U 0.70 |V 0.70 {U 0.70 (U
PENTACHLOROPHENOL 0.59 |u 0.59 v 0.59 |v 0.59 |V 0.59 v 0.59 [v
EPA SAMPLE NUMBER: SF 257/L SF 2594 SF 2595 SF 2592 SF 2586 SF 2593
- PAHS g/t Q po/L G po/L Q so/L Q o/t — pg/L %
DILUTION FACTOR 100.00 1. 1.00 1.00 1.00 1.00
ACENAPHTHENE 68.00 |D 2250.00 3310.00 0.390 0.480 3.2900
ACENAPHTHYLENE 45.00 |oV 450.00 {U 450.00 |V 0.450 U 0.450 ju 0.4500 (v
ANTHRACENE 13.00 |OP 526.90 810.00 0.060 0.210 P 0.0300 U |
BENZOCA)ANTHRACERE 4.50 {ou 857.00 818.00 0.045 |U 0.080 0.0450 |U
BENZO(CA)PYRENE 7.50 |ov 203.40 317.00 0.073 |V 0.073 (v 0.0750 |V
BENZO(B)FLUORANTHENE 4.50 |oV 175.00 266.00 0.045 [U 0.043 U 0.0450 {U
BENZO(G,H, 1 )PERYLENE 4.50 jou 45.00 |V 45.00 v 0.045 |V 0.045 U 0.0450 (U -
BENZO(K)FLUORANTHENE 15.00 |oU 91.80 234.00 0,150 (U 0.150 |u 0.1500 |U |
CHRYSENE 4,50 Jov 4340.00 547.00 0.045 |V 0.050 0.0045 U
DIBENZOCA, H)ANTHRACENE 15.00 |ou 150.00 (U 150.00 U 0.150 v 0.150 U 0.1500 |V
FLUORANTHENE 23.00 oV 838.00 9880.00 0.150 |V 0.890 |P 0.1500 U
FLUORENE 122.00 |oP 8980.00 12200.00 0.390 1.270 0.1100
INDENO(1,2,3-CD)PYRENE 4.50 |oU 45.00 (U 45.00 |U 0.045 |V 0.045 |V 0.0450 {u
NAPHTHALENE 748.00 |D 20900.00 18500.00 0.450 [V 2.290 0.4500 U
PHENANTHRENE 13.00 |oP $26.00 810.00 0.060 0.210 |P 0.0300 |U
PYRENE 15.00 |ou 637.00 666.00 0.150 |V 0.300 0.1500 |u
Total PAHS 964,00 40325.10 4£8358.00 0.90 5.78 3.40
L B(A)P Equivatence Conc. 0.00 359.18 454.27 0.00 0.01 0.00




FIELD SAMPLE NUMBER: |MW1-GW-001 MW2A-GU-001 my3-GW-001 MW3-Guw-002 MW3A-GW-001 MUS-GW-001

523"5.‘::5 NUMBER: SF 2912 SF 2573 SF 2910 SF 2911 SF 2575 SF 2580

L METALS Bg/L Q ng/L - ug/t Q Bo/L -Q sg/t Q- B9/t
ALUMINUM 93.00 |8 604.00 84.00 |u 84.00 ju 2920.00 27700.00
ANT IMONY 49.00 |V 49.00 (U 49.00 |V 49.00 |V 49.00 (U 49.00 ju
ARSENIC 84.00 U 84.00 |V 864.00 U 84.00 U 87.00 |8 84.00 ju
BARIUM 111.00 |8 126.00 |8 237.00 231.00 $5.00 {8 485.00
BERYLLIUM 3.00 |8 3.00 {8 3.00 |8 3.00 |8 3.00 |8 3.00 |8
CADNIUM 4.00 jU 4.00 U 4.00 U 4.00 U 11.00 4.00 jU
CALCIUM 4340.00 {8 21400.00 10900, 00 10600.00 21200.00 30700.00
CHROMIUM 10.00 6.00 U 6.00 |uU 6.00 |U 6.00 U 31.00
COBALT 9.00 ju 9.00 |u 9.00 ju 9.00 |U 83.00 14.00
COPPER 5.00 {8 9.00 |8 5.00 |B 6.00 |8 7.00 I8 30.00
IRON 2500.00 14200.00 3550.00 3420.00 118000.00 31100.00
LEAD 50.00 ju 50.00 |u 50.00 {u $0.00 U 50.00 (U 74.00
MAGNESIUM 1860.00 |8 8280.00 4200.00 |8 3990.00 |8 8100.00 8180.00
NANGANESE 59.00 622.00 95.00 92.00 18500.00 408.00
NICKEL 15.00 10.00 ju 10.00 |U 10.00 v 18.00 12.00
POTASSIUM 3150.00 |8 3250.00 |8 3280.00 |8 3350.00 |B 1890.00 |8 6000.00
SELENIUM 92.00 |U 92.00 {uU 92.00 |u 92.00 ju 92.00 |u 92.00 |u
SILVER 3.00 ju 3.00 |u 3.00 v 3.00 U 3.00 lu 3.00 |u
SOD 1UM 29600.00 $1900.00 24300.00 23500.00 487000.00 82200.00
THALL IUN 92.00 {8 107.00 |8 60.00 v 79.00 iB 60.00 {U 75.00 8
VANAD UM 6.00 |u 6.00 v 6.00 {uU 6.00 |V 40.00 {8 49.00 |8
ZINC 16.00 |8 27.00 18.00 }8 19.00 {8 43.00 300.00
MOLYBDENUM $0.00 |u 50.00 ju 50.00 |u 50.00 jU 50.00 {U 50.00 |V
PHOSPHORUS 298.00 290.00 172.00 224.00 1190.00 323.00
STRONT IUM 213.00 686.00 489.00 476.00 650.00 §75.00
EPA SAMPLE NUMBER:

t DIOXINS

2378-1C00

2378-TCOF

12378-PeCOF

12378-PeCDD

23478-PeCOF

123478-KxCOF

123678 -KxCOF N

123478-UxCDD

123678-1xCDO

123789-HxCDD -

234678-HxXCDF

123789-HxCOF

1234678~ HpCOF

1234678-HpCDD

1234789~ HpCOF

0co0

OCDFf

TCOD Equivalence

FIELD SAMPLE NUMBER: |MWS-GuW-002 MW6-GW-001 MwW8-Gw-001
EPA SAMPLE NUMBER: SF 2578 SF 2914 SF 2909
DEPTH (ft)

b METALS 29/L rg/L ng/L Q
ALUMINUM 13800.00 257.00 2700.00
ANT IMONY 49.00 |V 49.00 v 49.00 U
ARSENIC 104.00 |8 84.00 U 84.00 v
SARIUN $48.00 79.00 |8 300.00
BERYLLIUM 3.00 |8 3.00 {8 3.00 {8
CADMIUM 4.00 |8 21.00 4.00 ju
CALCIUM 31200.00 113000.00 22800.00
CHROMIUM 19.00 6.00 |u 6.00 U
COBALT 16.00 |8 133.00 9.00 |U
COPPER 31.00 7.00 |8 |- 8.00 |8
{RON 28200.00 | . 26000.00 19400.00
LEAD 66,00 |8 79.00 |8 50.00 |u
MAGNESIUM 7700.00 80900.00 6950.00
MANGANESE 419.00 3280.00 636.00
NICKEL 20.00 10.00 (U 10.00 |V
POTASSIUN 4500.00 |8 6000.00 3920.00 |8
SELENIUM 92.00 U 92.00 {u 92.00 [V
SILVER 3.00 |V 3.00 ju 3.00 ju
SO01UM 83800.00 281000.00 39700.00
THALLIUM 88.90 iB 60.00 U 60.00 |U
VANAD IUM 39.00 |8 91.00 8.00 (8
2INC : 340.00 126.00 22.00
MOLYBOENUM 50.00 (U 50.00 (v .50.00 |U
PHOSPHORUS 346.00 270.00 115.00 |8
STRONTIUN $74.00 1670.00 357.00
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APPENDIX F
AMERICAN CREOSOTE WORKS, INC.

RECORD OF DECISION RESPONSIVENESS
SUMMARY



THE RESPONSIVENESS SUMMARY

AR AN ) A e e e e e e i

The Responsiveness Summary has been prepared to provide written
responses to comments submitted regarding the Proposed Plan of
Action at the American Creosote works, Inc., site.

1. Summary of Major Comments Received

Public notices announcing the public comment period and opportunity
for a public meeting were printed in the Winnfield Enterprise-News
American, Shreveport Times, and Monroe News Star. The first .
Proposed Plan was distributed to those on the site mailing list on
July 29, 1992, and the Final Proposed Plan was issued on March 1,
1993, which included new individuals added to the mailing list.
Public meetings were conducted on August 3, 1992, and September 15,
1992, to inform the public about the Feasibility Study Report and
the Proposed Plan of Action. The first comment period began on
July 29, 1992, and ended on September 23, 1992. A second comment
period was conducted from March 1, 1993, to March 30, 1993, which
provided the public a total of 90 days to comment on alternatives
to remediate the site. At the meetings, EPA officials discussed
the hazardous substance contamination problems at the site,
presented the various remedial alternatives that were considered,
and presented the preferred alternatives for the remediation of the
American Creosote Works, Inc., site.

Approximately four people attended the first meeting, while over
sixty people were in attendance at the second meeting. At both
meetings, the public was given the opportunity to make comments or
ask questions. A full account of the public meetings can be found
in the public meeting transcripts that have been placed in the
American Creosote Works, Inc., administrative record. Nine letters
with comments were received during the comment periods and have
also been placed in the administrative record. The Administrative
Record is available for public review at the Winn Parish Public
Library, Winnfield, LA, the Louisiana Department of Environmental
Quality, Baton Rouge, LA, and the Environmental Protection Agency,
Dallas, TX.



a) Vv Comments

1. Comment:
Is the water table severely contaminated?
Response:

Yes. Because the ground water is in contact with contaminated
soils and Non Aqueous Phase Liquids (NAPLs) whose principal
hazardous substance constituents are creosote and pentachlorophenol
(PCP), the shallow ground water has become highly contaminated.

2. Comment:
What is meant by an environmental threat?
Response:

An environmental threat is a threat to animals or vegetation posed
by compounds, such as hazardous substances, that come into contact
with those animals or vegetation through their immediate
environment. In the context of the American Creosote site, this
means health threats exist to fish in the Creosote Branch and to
native wildlife, such as deer, mice, and fox that come into contact
with contaminants related to the American Creosote Works, Inc.
site. In addition, the term also includes the threat posed by
contact with site-related contaminants to the wetlands and forested
lands located within ang surrounding the American Creosote plant.



3. Comment:

Are the current owners responsible for the site? What about
previous owners, are they also responsible?

Response:

Yes, under Section 107 of the Superfund law, known as the
Comprehensive Environmental Response, compensation and Liability
Act (CERClA), 42 U.S.C. § 9607, current and past owners and
operators of a facility from which there are or have been releases
of hazardous substances are responsible parties for liability
purposes. EPA is currently negotiating with a past owner of the
site to recover past response costs incurred at the site. In
addition, EPA’s attempts to contact the current site owner,
Reinhardt Investments, have been unsuccessful due to its failure to
respond to EPA inquiries. Reinhardt Investments appears to be a
shell corporation whose only known address is a post office box in
the Netherlands Antilles.

4. Comment:
who will own the property when the remediation is complete?
Response:

The answer to this question is not clear at this time, although the
act of remediating a site generally does not affect the title to a
property. EPA, however, will not take over ownership of the
property either during or after this site is remediated.
currently, the contaminated area is owned by two companies,
Reinhardt Investments that owns the property on which the wood
treating operations were conducted, and Louisiana Pacific
Corporation that owns part of the tar mat area. (Louisiana Pacific
is not considered a liable party at this time). If the site is
sold in the future, EPA will attempt to recover response costs from
the proceeds. Those that are responsible for the waste, however,
will not be allowed to take advantage of the Superfund cleanup to
increase the value of their land without due compensation.



5. Comment:

"If you’re looking for a comment, we’d like the site cleaned up to
the fullest extent. Because if you don’t, it will eventually be
more than what you’re paying now; and you’d get rid of the problem
for the people that live in this area."

Response:

EPA believes the selected remedy (incineration and in-situ
bioremediation) will meet the goals of this comment.

6. Comment :

If the State is responsible for a 10 percent match for construction
activities, who will guarantee that the State will provide the
funds?

Response:

EPA will enter into a Superfund State Contract with the State of
Louisiana that is a formal contract between the State and EPA in
which the State guarantees to provide its 10 percent matched
funding and commit to long term operations and maintenance as
defined in the ROD. EPA cannot start construction activities until
the State of Louisiana signs this Superfund State Contract.

7. Comment:

What danger does the site pose for the people living close to the

site and is there danger in this contamination getting into the
City of Winnfield’s water system.

Response:

'As presented in the risk assessment portion of the ROD, there are
potential direct contract threats from surface tar mat materials to
any trespassers on the site. However, these risks are chronic
rather than acute, which means the potential for risk increases



with an increased exposure to the contaminants rather than just
coming into contact with the material once or twice. A greater
risk to the public is associated with someone consuming
contaminated ground water. Currently, the City of Winnfield’s
water system is not impacted by any of the site-related ground
water contamination because it is drawn from an aquifer not
affected by the site. However, the potential remains that future
generations of residents within the site area may drill shallow
ground water wells that intercept this contaminated ground water
plume, should contaminants remain.

8. Comment:

What precautions are EPA taking to prevent trespassers from getting
on-site.

Response:

EPA has constructed a fence and posted signs against trespassing at

the site. EPA will try and maintain the fence until the selected
remedj' is implemented. During actual site remediation, site
security will be the responsibility of the Remedial Action
Contractor. Once the cleanup is completed, the state of Louisiana

will maintain the site.

9. Comment:

The people of Winnfield would like to see some of the money
associated with cleanup of the site spent in the local area.

Response:

The likelihood is that the remedial action will have a positive
economic impact on the City of winnfield and Winn Parish. The
remedial action will be awarded to a qualified bidder that is
selected by procedures established in the Federal Acquisition
Regulations. Based on experience at other Superfund projects, the
selected remedial action contractors generally spend proceeds from
the contract on buying materials from local businesses and hiring
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local labor. In addition, these contractors often buy homes and
rent facilities in the communities surrounding the Superfund sites
which should bring benefits to the affected communities. However,
the Federal Acquisition Regulations do not guarantee that the
contractor will hire local labor forces or purchase materials in
the affected community.

10. Comment:

Has the abandoned creosote site contributed to Winn Parish having
the highest cancer rate in Louisiana?

Response:

This is a very difficult issue to ascertain. The Louisiana
Department of Health is preparing analyses of cancer rates within
the various Parishes of Louisiana. It is not certain that Winn
Parish has the highest cancer rate in Louisiana. It is also not
possible at this time to attribute a specific cancer-related death
or illness to the abandoned American Creosote plant. The
contaminants from the abandoned plant have carcinogenic compounds
which can lead to cancer. However, in order to prove the materials
at the plant caused any cancer one must establish exposure by a
cancer-afflicted person to these specific carcinogenic compounds
from the specific site. This linkage is further complicated by an
average person’s exposure to other carcinogenic compound from other
sources (i.e., smoking, car exhaust, natural carcinogens in foods,
etc.).

11. Comment:

The subsurface beneath Winn Parish contains numerous faults which
could have caused the migration of contaminants to much lower
geologic formations.

Response:
Based on the extensive investigations at the site, the ground water

contamination has not migrated to lower aquifers. This has been
shown by analyzing ground water and subsurface soil samples in the



area of the shallow and deeper aquifers. Furthermore, there is an
upward gradient from the lower aquifer toward the shallow aquifer
that acts to prevent the downward migration of contaminants.

12. Comment:

How long will it take to complete incineration of all the material
at the site.

Response:

The incineration aspect of the selected remedy is anticipated to
take approximately 4 years from the date of remedial action
solicitation. Assuming the project is advertized in the fall of
1993, the incineration could be completed as early as the end of
1997.

13. Comment:

If EPA builds an incinerator, will it be purely dedicated to

cleaning up the contaminants associated with the site and not
accept other wastes. -

Response:
If an incinerator is constructed for the American Creosote site, it
will be used only to burn contaminants related to this site. It
will be fully dismantled when the contaminants at the American
Creosote site have been incinerated.

14. Comment:

What are the potential effects  on the community related to
incineration.

Response:
There should not be any adverse effects on human health or the
environment. The operation of an incinerator at the American

Creosote site will be overseen by representatives of EPA to ensure
protection of human health and the environment. There are possible
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air emissions resulting from the excavation of the contaminated
sludges prior to the incineration of these materials. However, the
contract to conduct the remedial action places engineering controls
on these operations to reduce the chances of such emissions.
Furthermore, the attainment of all substantive permitting standards
applicable to the operation of hazardous waste incinerators will
ensure the protection of the community. '

In addition, the Agency for Toxic Substances and Disease Registry
in February, 1992, issued a document entitled "Public Health
Overview of Incineration as a Means to Destroy Hazardous Wastes,"
which states "ATSDR believes that a properly designed and operated
incinerator can effectively destroy certain kinds of hazardous
wastes in a manner that is protective of public health."™ The
contaminants at the site have been proven to be effectively
destroyed by incineration treatability studies and therefore, there
are not expected to be any harmful impacts on the community.

15. Comment:
Will anyone-have to be relocated during construction.
Response:
Based on available information, it does not appear necessary to
relocated anyone during the implementation of the remedial action.

16. Comment:

Will the City of Winnfield be assessed any charge?

Response:

No. EPA has determined that the City is not a liable party
pursuant to Section 107 of CERCIA, 42 U.S.C. § 9607. Therefore, it
has no liability for response costs incurred at the site.



17. Comment:

can the material from the American Creosote site be moved to Texas,
oklahoma, etc.

Response:
PA has determined the most cost effective and protective measure to
address human health and the environment is to treat the
contaminated materials on-site.

18. Comment:
What happens if incineration doesn’t work?
Response:

Treatability studies and experience at other sites have shown that
incineration should effectively destroy the contaminants to below
health-based 1limits. However, if incineration and in-situ
pioremediation prove unable to attain those goals, then EPA would
re-evaluate other remedial technologies and would meet with the

community and representatives of the State to propose alternate
remedial solutions for the site.

19. Comment:
A city councilman from the district that includes the American
Creosote site stated a preference for Alternative 5, On-site
Incineration.

Response:
This comment was considered in the formulation of the final remedy.

Community support was an important factor in the Region’s decision
to incinerate the highly contaminated sludges.



20. Comment:
Will there be any odors during the remediation?
Response:

During the remediation air emissions will be controlled to ensure
protection of human health and the environment. There may be an
occasional odor associated with the excavation operation. The
incinerator, however, should not emit significant odors.

21. Comnent:

One individual stated "I recommend if it’s going to be cleaned up,
you know, clean it all up. There is no use in cleaning a portion
of it."

Response:

EPA agrees; the selected alternative is protective and provides a
permanent remedy to the hazards associated with the site.

b) Written Comments
1. Comment:

on August 26, 1992, EPA received a letter from the Mayor of
Winnfield requesting another public meeting with an extension of
time for the public comment period. It also stated "We feel that
the waste at the American Creosote Site should be actively treated,
contained, capped and monitored. This includes both liquid and
solid, surface and subsurface. This appears to be in agreement
with your stated preferred alternative."

Response:

EPA, Region 6, did extend the original public comment period by 30
days and held a second meeting on September 15, 1992. Based on
preliminary discussions between EPA and the State of Louisiana, EPA
had issued a recommendation in the July 29, 1992, Proposed Plan for
capping surface wastes and pumping and treatment contaminated
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ground water and subsurface oils. Subsequent evaluations within
EPA, and discussions with the State and the community (based on the
August 3, 1992, public meeting), have shown that incineration of
the wastes may be more acceptable in meeting goals to remediate the
site. In response to this, EPA issued a notice and the local news
media published articles about the possible use of on-site
jncineration in early September, 1992.

puring the public meeting of September 15, 1992, the city council,
the Mayor, and over 50 individuals from the local area responded to
EPA’s proposed alternatives to remediate the site. The number of

people at this meeting was significantly greater than attended the
previous one that was attended only by 4 individuals. Based on the
comments from both meetings it appears that the local community
favors on-site incineration as presented in the Administrative
Record transcripts from the public meetings. No opposition to on-
site incineration was voiced by any individual at either public
meeting.

EPA and LDEQ evaluated written and verbal comments recorded during
the aforementioned comment period and considered the cost for full-
scale incineration at approximately $185 million. In March 1993,
1LDEQ and EPA released a new proposed remedy for the American
Creosote site which combined elements of remedies previously
proposed and added jn-situ biological treatment for the bulk of the
buried contaminated soils. The suggested remedy consisted of the
following components:

(1) Pump, separate and treat liquid contaminants. Light
nonaqueous phased liquids (LNAPLs) and dense nonaqueous phased
liquids (DNAPLs) would be pumped from the 2zones of pooled
product beneath the site, separated from the water, and
destroyed by on- or off- gite incineration. (Proposed in July,
1992.)

(2) Qn__§isg__ingigg;aLi9n__g2__z§‘99Q__gnbig__xexgg__gi__highlx

t s and 25,000 cubic yards of tars and

sludges located in the nsludge overflow area" of the site,

which is the most highly contaminated material, would be

excavated and thermally treated on-site. The incinerator ash
would be landfilled on-site. (Proposed in August, 1992.)

11



(3) - e o 00

contaminated soils. The remainder of the site’s contaminated
soils/sludges from process areas and buried pits would be
addressed in-situ by injecting, via wells, nutrients, microbes
and oxygen as is necessary to attain stated treatment goals.
The ground water extraction system used for NAPL recovery
would also be used to hydraulically control any off-site
migration of ground water contamination and allow for
recirculation of the bacteria for efficient treatment.

Because of the expected pace of remediation, the EPA
would categorize this site remediation as a Long Ternm
Remedial Action. What this means is that implementation
of this alternative is expected to take several years.
The EPA will be responsible for 90% funding beyond the
customary 1 year time period of the completed remedy.
90% funding will continue until such time as the
established remediation goals are met. The State of
Louisiana will be responsible for 10% of the costs. This
component is innovative and is expected to provide
permane}xt treatment. (Based on comments/ information
received during the public comment period).

(4) Capping of surface contaminated soils, decontami npatjon and on-

illi cess equipment and s Grading and

capping would be done to complement the above remedial
actions. (Proposed in July, 1992).

The net cost of this set of remedies was estimated between $40-$50
million, which is significantly less than the total cost of the
incineration remedial option (approximately $185 million) and more
environmentally protective than the original pumping/capping
proposal. Biological treatment of creosote-contaminated soils is
being attempted at numerous wood treater sites nationwide.
Although biological treatment for the site was initially screened
from consideration early in the Feasibility Study, in light of the
comments received and considering the extreme cost of complete on-
site incineration, the EPA and LDEQ believe this innovative
technology warrants implementation. '
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2. Comment:

on August 26, 1992, EPA received a letter from the Louisiana
Pacific Corporation, which owns the property on which the tar mat
area is located. The letter recommended removal of the tar mat
materials and materials along the natural drainage from the tar mat
area. The letter also recommended additional surface soil sampling
in the area between the tar mat and Creosote Branch and full scale
remediation of the ground water in the same area "to the sanme
degree and in the same time frame as the ground water on the
American Creosote site.” Furthermore, the letter suggests that EPA
consider purchasing the Louisiana Pacific Corporation property
on vhich the contamination is located.

Response:

EPA’s selected remedy would remove and treat contaminated materials
from the tar mat area and its related drainage area. The soils in
the area between the tar mat and Creosote Branch have been
sufficiently sampled and are not being removed as part of this
remedy. These soils are not considered a significant threat to
ground water and involve an area defined as a wetlands. The
wetlands would be destroyed if these soils were excavated and, as
discussed in the Summary of Site Risks section of this ROD, the
soils are within the EPA’s acceptable risk range. Removal of the
source of contamination from the impoundment, process, and tar mat
areas will allow the restoration of ground water by natural
attenuation. In addition, EPA does not acquire property for the
convenience of the landowner, but takes actions to protect the
human health or the environment. CERCLA § 104 (e) (3) (D), 42 U.Ss.C.
§ 9604 (e) (3) (D), permits EPA to gain access to the property on
which contamination is found to effectuate a response action.
Therefore, EPA’s selected remedy calls for a response action
pursuant to CERCLA Section 106, 42 U.S.C. § 9606, and it is not the
intent of the EPA to purchase property but to address this threat
to human health or the environment.
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3. Comment:

EPA received a letter from a resident of Winnfield, Louisiana
stating "My personal opinion is that EPA clean up the entire area
as soon as possible. I don’t know enough about the options to say
which I prefer. Your choice would be the best I’m sure."

Response:

EPA appreciates the faith of the public and will make every effort
to address the site as soon as possible. It is believed that the
selected remedy will meet the goals of this comment.

4. Comment

EPA received a letter dated September 21, 1992, from a commercial
remediation contractor recommending bioremediation for the
creosote-contaminated soils. Their information indicated that the
contractor could process approximately 240 tons of contaminated
material in-three-day cycles and that the cost would be-between $50
to $75 per ton (not including excavation costs). Using these
values and considering that the site contains approximately 275,000
cubic yards of contaminated material, which equals about 385,000
tons, it would take almost 13 years to remediate the site at a cost
of about $25 million (not including excavation and dewatering).

Response:

Even considering this information, it is believed that in-situ
bioremediation will be the most cost effective remedy for reducing
concentrations of subsurface contamination. It is expected that a
savings of over $50 million as compared to ex-situ bioremediation
will be realized. In addition, as stated in the ROD, it is
necessary to incinerate the highly contaminated sludges which are
not conducive to bioremediation.
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5. Comment

EPA received a letter from a resident of Winnfield, Louisiana on
September 29, 1992, stating "It is my belief and desire that you
use Alternative 5C (On-site Incineration) and remove all
contamination once and for all so that our children and
grandchildren would have a safe place to live."

Response:

EPA and LDEQ believe that the selected remedy will achieve the same
goals as indicated at a substantial savings using a combination of
incineration and in-situ bioremediation, rather than full-scale
incineration.

6. Comment:

EPA received a letter on September 29, 1992, from one of the
businesses located in Winnfield, Louisiana, that stated "Of the

options presented at the meeting, in my opinion, Option 5C
(incinération) would be the most feasible and safest for the
citizens of this community."” '

Response:

See response to Comment 5.

7. Comment:

EPA received a letter dated March 25, 1993, from a commercial
incineration company regarding a closed loop incineration system
that reportedly could conduct the work at a substantially reduced
cost than presented in the Feasibility Study.

Response:
The selected remedy includes partial excavation and incineration of

the sludges, and the cost estimates are presented as estimates only
and are accurate for comparative purposes at the ROD stage. The
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cost estimate will be refined during the Remedial Design, and if
the commentor takes the opportunity to submit a proposal and bid
according to the planned solicitation, then its proposal will be
evaluated under the terms of the Federal Acquisition Regulations
(FARS).

8. Comment:

The Louisiana-Pacific Corporation submitted two additional comments
in a letter dated March 26, 1993. The first comment dealt with the
word "site® and requested that a drawing be prepared showing
property lines and identifying that contamination has been
identified and will be remediated on Louisiana~Pacific
Corporation’s property. The second comment dealt with deed notices
or deed restrictions placed on Louisiana-Pacific Corporation’s
property that is currently contaminated.

Response:

When applying the term "site" to a Superfund site, EPA uses the
definition as consisting of the areal extent of contamination and
all suitable areas in very close proximity to the contamination
necessary for implementation of the response action. EPA
recognizes that contamination from the wood treating facility is
located on Louisiana-Pacific Corporation’s property and is
addressing the contamination as specified in the ROD. At this
stage it is unnecessary to show property boundaries. EPA will
coordinate with the Louisiana-Pacific Corporation to gain access to
conduct the remedial action.

At this time it appears that all contaminated sludges above health-

based standards on the Ilouisiana-Pacific property will be
incinerated. As such it appears that it may be unnecessary at the
time of completion of incineration operations to place deed notices
or deed restrictions on this property. ‘
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9. Comment:

EPA received a letter from the City of Winnfield’s Director of
Public Works which indicated a preference for full-scale
incineration. However, the letter also recognized that if that
alternative was not implemented that support would be given to the
proposed remedy as outlined in the March 1, 1993, Final Proposed
Plan.

Response:

No response necessary.
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INTRODUCTION

Section 113())(1) of the Comprehensive Environmental Response, Compensation, and
UabﬂityAct(CERCIA)providathatindidalreviewofanyissuseoncemg' the adequacy
ofanyrupomeqcﬁon.shanbeﬁmitedmtheadminismﬁvereeordwhichhasbeen

Section 113(k)(1) of CERCLA, requires that the United States Environmental Protection
Agency (Agency) establish administrative records for the selection of CERCLA response
actions. TheadnﬁnismﬁverecordisthebodyofdoamemsuponwhichtheAgencybased
itsselecdmofarapomeacﬁonmmbedommemedthomughlyintheadminimﬁve
record. ﬂeAgenqmust:ﬂsurethatthereeordisacompﬂaﬁonofdommensleadingup
to and reflecting the Agency’s response decision.

In accordance with U.S. EPA Headquarters OSWER Directive 9833.3, Section 113(k) of .
the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA),
as amended in 1986 by the Superfund Amendments and Reauthorization Act (SARA) the
USS. EPA is required to compile and make available to the public Administrative Records
containing documents used to support response actions authorized under CERCLA and
SARA. The Administrative Records are to be maintained at the relevant U.S. EPA
" Regional Offices as well as "at or near the facility at issue.” ‘

This Administrative Record File Index consists of information upon which the Agency based
its decision on selection of response actions. It is a subset of information included in the
site files. The records in this Administrative Record File Index have been arranged in
chronological order (from the earliest date to the most recent date), based on the date of
the corresponding document. Each document contained in the Administrative Record File

This Administrative Record File Index has been compiled in accordance with OSWER
Directive Number 9833.1a Interim Guidance on Administrative Records for Decisions on
Selection of CERCLA Response Actions. This guidance reflects, to the extent practicable
revisions being made to the National Contingency Plan (NCP).
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