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DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Federal Creosote Superfund Site
Borough of Manville, Somerset County, New Jersey

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) documents the u.S. Environmental
Protection Agency's selection of an early interim remedial action
to address source material at the Federal Creosote site, in
accordance with the requirements of the Comprehensive
Environmental Response, Compensation and Liability Act of 1980,
as amended (CERCLA) [42 U.S.C. §9601-9675), and to the extent
practicable, the National Oil and Hazardous Substances Pollution
Contingency Plan, as amended, 40 CFR Part 300. This decision
document explains the factual and legal basis for selecting the
remedy for the first operable unit of the site.

The New Jersey Department of Environmental Protection (NJDEP) has
been consulted on the planned remedial action in accordance with
CERCLA §121(f) [42 U.S.C. §9621(f}). The information supporting
this remedial action is contained in the Administrative Record
for the site.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the
Federal Creosote 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.

DESCRIPTION OF THE SELECTED REMEDY

The remedial action described in this document addresses the
principal threats posed by the Federal Creosote site. It
involves the remediation of buried lagoons and canals that are
considered source areas of creosote contamination in a
residential development. Additional remedial actions are planned
to address residual soil contamination and contaminated
groundwater.

The selected remedy for the site, which is an early interim
action, includes:

• Permanent relocation of residents from certain properties
within the canal and lagoon source areas, and temporary
relocation where necessary to implement the remedy;

•
• Excavation of source material from the canal and lago'Jn

source areas, backfilling with clean fill, and property
restoration as necessary; and



DECLARATION OF STATUTORY DETERMINATIONS

• Transportation of the source material for off-site thermal
treatment and disposal. •

This interim action is protective of human health and the
environment for a portion of the site, and is intended to provide
an early response to the principal threats before the final ROD
is signed for the site. This action complies with those federal
or state requirements that are applicable or relevant and
appropriate for this limited scope action, and is cost-effective.
Although this interim action is not intended to address the site
fully, the statutory mandate for permanence and treatment was met
to the maximum extent practicable. In addition, this interim
action utilizes treatment as a principal element of the remedy,
and thus supports that statutory mandate. Because this action
does not constitute the final remedy for this site, the statutory
preference for remedies that employ treatment that reduces
toxicity, mobility, or volume as a principal element, although
partially addressed by this remedy, will also be addressed
further by additional response actions. Subsequent actions are
planned to address fully the threats posed by conditions at this
site.

Because this remedy will result in hazardous substances remaining
on-site above health-based levels, a review will be conducted to
ensure that the remedy continues to provide adequate protection •
of human health and the environment within five years after
commencement of the remedial action. Because this is an interim
action ROD, review of the site and remedy will be ongoing as EPA
continues to develop remedial alternatives for the site.
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SITE NAME LOCATION AND DESCRIPTION

The site is located in the Borough of Manville, Somerset County,
New Jersey (see Figure 1 in Appendix I), and is currently an
active residential community of single-family homes on
approximately 35 acres.

The site is located within the Raritan River watershed system.
The Raritan River is located approximately 2,000 feet north and
east of the site and the Millstone River is located approximately
1,200 feet to the southeast. It is situated on a topographic
high that is nearly equidistant from the Raritan and Millstone
Rivers and approximately a mile west (upstream) of their
confluence. The site is bordered to the west by a variety of
commercial uses, including the Rustic Mall. To the north, on the
opposite side of the Norfolk Southern railroad tracks, is the
'former Johns-Manville property. The Johns-Manville company
property has been redeveloped for a variety of commercial and
retail uses, including automobile storage, warehousing, and large
retail stores. To the south, on the opposite side of the csx
tracks, the area is primarily residential.

SITE HISTORY

The site was the location of a wood treatment operation beginning
in approximately 1910. During the operations untreated railroad
ties were delivered to the site by rail and were processed in a
treatment plant located on the western portion of the property.
Coal tar creosote was applied to the railroad ties in this area
of the property. Treatment residuals from the plant were
discharged into two unlined canals .. One canal directed the flow
of the treatment residuals to the northern portion of the
property for a distance of approximately 375 feet where the canal
contents entered an unlined lagoon. The other canal directed the
flow of treatment residuals toward the southern portion of the
property, where the contents of this canal spilled into another
unlined lagoon located approximately 1,500 feet from the
treatment plant. After treatment, the railroad ties were moved
from the plant to the central portion of the property where the
excess creosote dripped from the treated wood onto the ground.

Land use patterns on the Federal Creosoting Company property
remained the same until the mid-1950s when the wood treatment
plant ceased operations and was dismantled. During the late
1950s and early 1960s, the area that formerly housed the
treatment plant was developed into a 15-acre commercial and
retail property known as the Rustic Mall. Through the early to
mid-1960s, 35 acres of the former Federal Creosoting Company
property, including the drip area, canals and lagoons, were
developed into the Claremont Development which is made up of 137
single-family homes.

1



In April 1996, NJDEP responded to an incident involving the •
discharge of an unknown liquid from a sump located at one of the
Claremont Development residences on Valerie Drive. A thick,
tarry substance was observed flowing from the sump to the street.
In January 1997, the Borough of Manville responded to a complaint
that a sinkhole had developed around a sewer pipe in the
Claremont Development along East Camplain Road. Excavation of
the soil around the pipe identified a black tar-like material in
the soil. Subsequent investigations of these areas revealed
elevated levels, of contaminants consistent with creosote.

Following the discovery of this material, NJDEP, with technical
assistance from EPA, began an investigation of the site. In
April and May 1997, air samples were collected inside the
majority of homes in the Claremont Development. With. the
exception of one house, the analysis of these samples indicated'
that the site-related contaminants were not present in the homes
at elevated levels.

In October 1997, EPA's Environmental Response Team (E~T)

initiated a site investigation limited to properties believed to
contain creosote contamination based on analysis of historical
aerial photographs as well as input from residents. This
investigation included the collection of ·surface and subsurface
soil samples at select locations within the residential
development. Over 100 surface and subsurface soil samples were •
collected. These sampling results, contained in the November
199B report entitled "Technical Memorandum - Site Investigation
Report", indicated that the canals and lagoons still exist
beneath the Claremont Development. The result of this
investigation indicate that the contamination is extensive, is
uncontrolled, and has impacted sediment, soil and groundwater in
the area.

In January 199B, responsibility for the site was transferred from
NJDEP to EPA.

From February through April 1998, ERT collected over 1,350
surface soil samples on 133 properties in and adjacent to the
Claremont Development in order to'determine if an immediate
health risk existed. The results of the surface soil sample
analyses, which were made available to' each individual property
owner, were reported in the "Interim Surface Soils Human Health
Risk Assessment", dated January 19~ 1999. EPA identified 19
properties with surface soil in yards containing elevated levels
of creosote related contaminants. While the levels were
elevated, a risk assessment showed that they did not pose a
short-term (acute) risk to residents. However, the risk
assessment did show that the levels exceed EPA's acceptable risk
range for carcinogens and pose a long-term risk. Therefore, EPA
applied topsoil, mulch, seed and sod on properties that containe~
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elevated levels of creosote in surface soils, to limit the
potential for exposure. In addition, EPA installed an odor
control system in the basement of one property and installed a
storm water drainage system on one property.

In February 1999, the Agency for Toxic Substances'and Disease
Registry (ATSDR) completed a health consultation that assessed
the public health impact from direct contact with the surface
soils. ATSDR concluded that the surface soil concentrations of
lead, arsenic and PARs do not pose a public health hazard.

The groundwater beneath the site is classified by NJDEP as IIA,
potable water. It is currently a sourc~ for the public water
supply and, based upon NJDEP classification is expected to
provide drinking water in the future. As part of its site
investigation, ERT installed 17 groundwater monitoring wells to
begin the investigation into the extent of groundwater
contamination. The public water supplies and monitoring wells
installed in and around the site were sampled for any site
related contamination in March and April 1998 by ERT. The
results of this sampling indicated that the public water supplies
are not currently being affected by contamination from the site.
However, the results of the groundwater sampling from monitoring
wells located on the site do indicate that the groundwater is
contaminated with components of creosote. A comprehensive
groundwater investigation is being conducted to complete the
characterization of the groundwater conditions in the area
surrounding the site.

In November 1998, EPA initiated a remedial investigation and
feasibility study (RI/FS) to more fully characterize the nature
and extent of contamination at the site. Subsurface soil
sampling started in December 1998 and was completed in March
1999. Over 230 borings were installed, and approximately 2,000
soil samples have been collected for analysis. In contrast to
ERTls investigation, which focused on the lagoon and canal areas,
this investigation will characterize deep soils throughout the
entire Claremont Development. In addition, the results of this
sampling will provide more accurate data concerning the lateral
and vertical extent of the lagoon and canal source areas.

In March 1999, as part of the RI, a more extensive groundwater
investigation was initiated to characterize the vertical and
lateral extent of groundwater contamination caused by the site.
ApprOXimately 30 additional monitoring wells will be installed
and tested in areas surrounding the development. Several of the
subsurface boring holes from the soil investigation have been
converted into shallow monitoring wells that, when sampled, will
provide information on the quality of shallow groundwater at the
site. In addition, sediment samples in the Millstone River and
Raritan River will be taken as part of the RI to determine if the
site has impacted the river .
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completion of the field work for this broader site investigation •
is expected in the fall of 1999. Following these investigations,
EPA will evaluate what other remedies may be necessary to address
the site.

The site was proposed for the National Priorities List (NPL) on
July 27, ~998, and was formally placed on the NPL on January 19,
~999.

The data from the ~997/1998 investigation conducted by ERT
indicate that the canal and lagoon areas are the major sources of
soil and groundwater contamination in the Claremont Development.
EPA then prepared an Engineering Evaluation/Cost Analysis (EE/CA)
to evaluate remediation options for only the lagoon and canal
source materials. This EE/CA was completed in April 1999.

ENFORCEMENT ACTiViTiES

EPA has identified Federal Creosoting Company, and Kerr-McGee
Corporation as potentially responsible parties (PRPs). EPA sent a
general notice letter to one PRP for this site, Kerr McGee
Corpo,ration.

HIGHLiGHTS OF COMMUNiTY PARTiCiPATiON

The Proposed Plan and supporting documentation for the cleanup of •
the lagoon and canals were releas~d to tbe public for comment on
April 30, 1999. These documents were made available to the
public at the EPA Administrative Record File Room, Room, 290
Broadway, ~8th Floor, New York, New York; and at the Manville
Public Library, 100 South 10th Avenue, Manville, New Jersey
08835.

On April 30, 1999, EPA issued a notice in the Courier-News
newspaper which contained information relevant to the public
comment period for the site, including the duration of the
comment period, the date of the public meeting and availability
of the administrative record. The public comment period began on
April 30, ~999, and was scheduled to end on June ~, 1999. Due to
a request, the comment period was extended until June 25, ~999.

A public meeting was held on May ~2, ~999, at the Weston
Elementary School located on Newark Avenue, Manville, New Jersey.
The purpose of this meeting was to inform local officials and
interested citizens about the Superfund process, to discuss the
Proposed Plan and receive comments on the Proposed Plan, and to
respond to questions from area residents and other interested
parties. Responses to the comments received at the public
meeting and in writing during the public comment period are
included in the Responsiveness Summary (see Appendix V) .

OJ
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SCOPE AND ROLE OF RESPONSE ACTION

The remedial action described herein addresses the principal
threats associated with the Federal Creosote site. The source
material found in the canals and lagoons is a principal threat
waste in that it is considered to be toxic and mobile, cannot be
reliably contained, and presents a significant risk to. human
health or the environment should exposure occur. This remedial
action pertains to the first phase, or Operable Unit, at the site
and is considered to be an early interim action that only
addresses the cleanup of the highly contaminated source areas:
the lagoons and canals. Based on the information EPA has
obtained to date, 10 houses are located either directly over or
immediately adjacent to the lagoons. In addition, the canals and
a trench exiting one of the lagoons have been found on 22 other
properties within the Claremont Development. Portions of the
canals appear to lie underneath houses on some of the 22
properties.

The scope of this Operable Unit is estimated to include 32
residential properties: 10 properties associated with the
lagoons; and 22 properties associated with the canals and the
Lagoon A exit trench. To the extent that the lagoons and canals
extend beneath public roads within the Claremont Development,
those roads would also be included in the Operable Unit .

EPA plans to initiate this remedial actiqn in order to address
the principal threat waste by initiating a remedy for the source
areas as early as possible. As described below, EPA's action
will require the permanent relocation of residents from an
estimated 10 to 19 properties, so that the houses can be
demolished to excavate the contaminant source areas. (The exact
number of permanent relocations needed to address the source
areas will be determined after the ongoing subsurface
investigations described above are completed.) Other residents
may also require temporary relocation during the work of
addressing the source areas. Because the permanent relocation
and temporary relocation processes can be time-consuming, this
early interim action serves to initiate the relocation process as
early as possible. Until the permanent relocations are complete,
EPA will not begin any excavation activities.

This ROD does not address any potential contamination on other
residential properties within the Claremont Development, within
the Rustic Mall, or in the groundwater. This early interim
action will be consistent. with the final remedy for the site, and
as such, will not preclude the implementation of the final
remedy. Any contamination from the Federal Creosote site found
in these areas may be the subject of future actions. The results
of EPA'S investigations of the other 105 residential properties
in the Claremont Development were made available to the residents
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of the Claremont Development in August 1999. EPA expects to •
issue a Proposed Plan to address those properties in the fall of
1999.

SUMMARY OF S~TE CHARACTERISTICS

Preliminary determinations of the locations of the canals and
lagoons were based on various historical aerial photographs (see
Figure 2, Appendix I). The locations of these source areas were
further refined by the subsurface soil investigation conducted in
1997 by ERT. This investigation confirmed that the canals and
lagoons were not removed before the Claremont Development was
built. The canal and lagoon found in the northern portion of the
Claremont Development were designated as Canal A and Lagoon A,
respectively. The maximum concentrations of total PAHs in Canal
A and Lagoon A are 21,206 parts per million (ppm) and 77,363 ppm
respectively. The canal and lagoon found in the southern portion
of the development were designated as Canal B and Lagoon B,
respectively. The maximum concentration of total PAHs found in
Canal B was 21,417 ppm; the maximum concentration of total PAHs
found in Lagoon B was 83,280 ppm.

The description and dimensions of the lagoons and canals provided
below is based on the 1997 ERT data. Once the data is evaluated
from the 1998/1999 subsurface sampling activities, these
dimensions may change. Canal A extends approximately 400 feet •
from Valerie-Road, through four residential properties on Valerie
Drive to a point where it meets Lagoon A at 90 Valerie Drive.
The canal is approximately eight feet wide, four to eight feet
deep, with the upper surface about three feet below the present
surface of the yards (see Figure 3, Appendix I) .

Lagoon A is approximately 375 feet in length and extends through
the backyards of 90, 98, 104, and 110 Valerie Drive. ' The top of
Lagoon A is approximately eight to ten feet below ground surface
and the lagoon is at least six feet thick in some places. In
addition, an exit trench associated with Lagoon A apparently
served as a drainage way for overflow material to exit the
lagoon. This exit trench has been found along the back property
lines of approximately four properties on Valerie Drive east of
Lagoon A.

Canal B is approximately 1,500 feet in length and extends from
the parking lot of the Rustic Mall near Summit Bank, along the
north side of East Camplain Road, through 10 to 13 residential
properties, to a point where it meets Lagoon B at 186 East
Camplain Road. Like Canal A, Canal B is approximately eight feet
wide. Very little fill was found above Canal B. The bottom of
Canal B is estimated to range from several inches to eight feet
below the ground surface.
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Lagoon B extends about 300 feet from southwest to northeast. The
lagoon is located on properties at 186, 192, 198, 204, and 210
East Camplain Road, and may extend into the back yard of 216 East
Camplain Road.

The yards of these properties slope downward from the rear of the
homes toward the back property boundary near the railroad tracks.
Total elevation change is about six feet. Soil borings near the
rear of the yards showed that the lagoon is within about two feet
of the surface. Closer to the houses, the lagoon is about six
feet below ground surface due to fill that was placed prior to
construction of the homes. Lagoon B extends to a depth of 20 to
25 feet.

The total volume of the source areas is estimated to be 44,158
cubic yards based on the available data. However, this volume
may change pending a review of the subsurface data.

SUMMARY OF SITE RISKS

PABs assqciated with creosote are the main contaminants of
concern at the site. Samples taken from the site were analyzed
for volatile organic compounds (VOCs), semivolatile organic
compounds (SVOCs), and metals. Among the SVOCs analyzed were 23
PAR compounds, seven of which are classified as probable human
carcinogens (see Table 1 in Appendix II). Historically, PAR
compounds have been reported in several ways, including total PAR
concentration (TPAR) , total carcinogenic PAR concentrations
(CPAH) , and benzo[a]pyrene equivalents (BAP). TPAH is the sum of
all PAR concentrations in a sample and is always greater than or
equal to CPAR, which is the sum of the portion of PARs classified
by EPA as carcinogenic. BAP is a weighted concentration based on
the individual carcinogenic PAHs and can be used to assess the
carcinogenicity of CPAR in terms ofbenzo[a]pYrene, which is a
carcinogenic PAH that has been extensively studied. See Table 2,
in Appendix II for concentrations of PARs found in the lagoon and
canal areas of the site.

Data from the site indicate that the ground water, a source of
drinking water, is contaminated with creosote from the lagoons.
In addition, creosote was observed being discharged from a sump
in a residence on Valerie Drive into the street. PABs, due to
their highly toxic and highly mobile nature at this site, are
considered a principal threat. For these reasons, action is
needed to address the principal threat source material in the
lagoon areas.

Although the quantitative risk assessment for the subsurface
soils has not yet been completed, site information indicates that
an early interim action is needed quickly to prevent further
environmental degradation and achieve a r~!duction in risk while a

7



final remedial solution is being developed. Samples from the •
lagoon areas show that the concentrations of PARs in Lagoon A
were as high as 1,862 ppm, and PARs in Lagoon B were found to be
as high as 2,548 ppm (as BAP equivalents). Under a direct
contact residential scenario, PAR concentrations that are above 9
ppm (BAP equivalents) exceed a 10-4 risk and indicate the need
for action.

The more specific findings of the baseline risk assessment and
the ultimate cleanup objectives for the site will be included in
a subsequent ROD for the site.

Th~ response action selected in this Record of Decision is
necessary to protect public health or welfare or the environment
from actual or threatened releases of hazardous substances into
the environment.

REMED~AL ACT~ON OBJECT~VES

Remedial action objectives are specific goals to protect human
health and the environment. These objectives are based on
available information and standards such as applicable or
relevant and appropriate requirements (ARARs).

The following remedial action objectives were established for OU1
of the Federal Creosote site:

• Clean up the canal and lagoon source areas to levels that
will allow for unrestricted land use.

• Remove as much source material as possible in order to
minimize a potential source of groundwater contamination.

The current and reasonably anticipated future land use for most
of the areas affected by the canals and lagoons is residential,
and groundwater beneath the site is currently a source for the
public water supply and,' based upon NJDEP classification, is
expected to provide drinking water in the future. .

For this early interim action only, EPA has used a visible
contamination threshold as the remediation goal, for cost and
volume estimation purposes. EPA has not yet completed the
baseline risk assessment and its associated quantitative
determination of cleanup levels. Soil cleanup levels will be
developed prior to the excavation of the creosote source material
and any adjacent contaminated soil. This will ensure that all
unacceptable material is removed in a single cleanup action.
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DESCRIPTiON OF REMEDiAL ALTERNATIVES

Section 121(b) (1) of the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), 42 U.S.C. §9621 (b) (1),
mandates that a remedial action must be protective of human
health and the environment, be cost effective, and utilize
permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable.
Section 121(b) (1) also establishes a preference for remedial
actions which employ, as a principal element, treatment to
permanently and significantly reduce the volume, toxicity, or
mobility of the hazardous substances, pollutants and contaminants
at a site. Section 121(d) of CERCLA 42, U.S.C. §9621(d), further
specifies that a remedial action must attain a level or standard
of control of the hazardous substances, pollutants, and
contaminants, which at least attains ARARs under federal and
state laws, unless a waiver can be justified pursuant to section
121(d) (4) of CERCLA, 42 U.S.C. §9621(d) (4). CERCLA also requires
that if a remedial option is selected that results in hazardous
substances, pollutants, or contaminants remaining at a site above
levels that allow for unlimited use and unrestricted exposure,
EPA must review the action no less. than every five years after
the start of the action.

Based on information acquired from evaluating and cleaning up
other wood treatment sites, EPA has undertaken an initiative to
develop presumptive remedies to accelerate cleanups at these
types of sites. The objective of the presumptive remedies
initiative is to use the Superfund program's experience to
streamline site characterization and speed up the selection of
cleanup actions, ensure consistency in remedy selection, and
reduce the cost and time required to clean up similar sites. In
accordance with this initiative, and relying on the Agency's
technology selection guidance for wood treatment sites, both
bioremediation and thermal treatment (e.g., thermal desorption,
incineration) were considered for the Federal Creosote site in
t~~/a.

In addition to the presumptive remedies, the EEla also
considered a No Action alternative as a baseline for comparison
with the/presumptive remedies. Bioremediation, thermal treatment
and containment are technologies that are sometimes implemented
on site, but due to limited space, and the residential nature of
the community, the on-site application of these technologies was
eliminated during the screening phase. As a result, this ROD
evaluates two remedial alternatives for addressing the
contaminated material associated with the lagoons and canals. As
referenced below, the time to implement a remedial alternative
reflects only the time required to construct or perform the
remedy and does not include the time required to relocate
residents, design the remedy, and procure contracts for design

9



and construction.

The remedial alternatives for the site are:

Alternative 1: No Action

Alternative 2: Excavation and Off-Site Thermal Treatment and
Disposal

Alternative 1: No Action

Capital Cost: $0
Annual Operation an~

Maintenance (O&M): $0
Present Worth: $0
Time to Implement: not applicable

The Superfund program requires that the No Action alternative be
evaluated at every site to establish a baseline for comparison.

Under this alternative, no further remedial actions would be
taken to address the source areas. Because no action results in
contaminants remaining on site above acceptable levels, the site
would have to be reviewed every five years per the requirements
of CERCLA.

Alternative 2: Excavation and Off-Site Thermal Treatment and
Disposal

Capital Cost: $59,100,000
Annual Operation and
Maintenance (O&M): $0
Present Worth: $59,100,000
Time to Implement: 2 - 3~ Years

Alternative 2 includes the excavation and off-site transportation
of the source materials associated with the lagoons (including
the Lagoon A exit trench) and canals for thermal treatment and
disposal. For this early interim action only, EPA has used a
visible contamination threshold as the cleanup level for cost and
volume estimation purposes. This is due to the fact that EPA has
not yet completed the baseline risk assessment and its associated
quantitative determination of cleanup levels. However, these
subsurface soil cleanup levels can be developed prior to the
excavation of the creosote source material and any adjacent
contaminated soil. This can ensure that all unacceptable
material is removed in a single cleanup action.

The time to implement does not include the necessary preliminary
steps of designing the remedy or permanently relocating
residents, which may each take up to one year, but can be
conducted concurrently. In addition, the time to implement is

:LO
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shown as a range due to uncertainties relative to the exact
number of houses that need to be underpinned prior to excavating,
the extent of excavations in the canals, the exact number of
houses that need to be temporarily and permanently relocated, and
the extent .to which both Canal/Lagoon A and Canal/Lagoon B can be
remediated at the same time. Concurrent remediation of these
areas may not be feasible if it adversely restricts access to the
development. If these areas are remediated sequentially, the
time to implement will be lengthened; however, the disruption to
the whole development may be minimized.

As mentioned previously, EPA's proposed action would require the
permanent relocation of resi6ents from an estimated 10 to 19
properties, so that the houses can be demolished to excavate the
source areas. Investigations to date indicate that ten houses in
the Claremont Development have been built on top of or adjacent
to the lagoon source areas and nine houses may have been built on
the canal source areas.

For houses that may be located on the canal source areas, the
number of permanent relocations needed to excavate the canals
will be determined after the ongoing subsurface investigation is
completed.

For the purpose of excavating the lagoons, the affected
properties would need to be acquired by EPA and the residents
permanently relocated. Following permanent relocation, the
houses on these properties would be demolished. Based on current
data, Lagoon A is believed to be located beneath the following
properties: 90 Valerie Drive, 98 Valerie Drive, 104 Valerie
Drive, and 110 Valerie Drive. It is estimated that Lagoon A
would involve the excavation of approximately 7,200 cubic yards
of soil. The depth of the excavation is currently estimated to
be 16 feet. Based upon current data, Lagoon B is believed to be
located beneath the following properties: 186 East Camplain Road,
192 East Camplain Road, 198 East Camplain Road, 204 East Camplain
Road, 210 East Camplain Road, and may extend into the backyard of
216 East Camplain Road. To excavate the source area associated
with Lagoon B, approximately 29,946 cubic yards of material would
be removed.

It is estimated that approximately 3,012 cubic yards of material
would be excavated from Canal A and the Lagoon A exit trench. It
is further estimated that approximately 4,000 cubic yards of
material would be excavated from Canal B. Residents of affected
properties on Valerie Drive and East Camplain Road may need to be
temporarily relocated during some or all of the excavation .
activities on their properties. It is anticipated that temporary
relocation would be for a period of six months to one year.
Because Canal A and Canal B are relatively shallow, structural
engineering measures such as foundation underpinning may be used
to remove the source areas from beneath these structures without

11



demolishing the houses. However, until all of the subsurface
data is received and evaluated, EPA cannot determine whether •
extensive contamination exists at depth on these properties that
may result in the need to acquire more homes in order to excavate
the canal contamination. During the excavation of Lagoon B, it
is anticipated that portions of East Camplain Road may need to be
closed to provide room for construction equipment.

During the excavation of the lagoons, the use of a prefabricated
fabric structure (PFS) equipped with a ventilation system may be
necessary to control noise, dust, odors, and to limit rain water
in the excavation area. Air emissions from the PFS would be
treated prior to discharge to the atmcsphere. For canal
excavation, the use of the PFS is not believed necessary. Air
monitoring would be conducted during the excavation of the canal
and lagoon areas.

The source material is a Resource Conservation and Recovery Act
(RCRA) listed waste, and would be transported for off-site
thermal treatment and disposal. In excavation areas, where
houses would be demolished, the lots would be completely
backfilled and would berevegetated and restored as open lots.

SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

In selecting a remedy, EPA considered the factors set out in
section 121 of CERCLA, 42 U.S.C.§9621, by conducting a detailed •
analysis of the viable remedial alternatives pursuant to the
National Contingency Plan (NCP), 40 CFR §300.430(e) (9) and OSWER
Directive 9355.3-01. The detailed analysis consists of an
assessment of the alternatives against each of nine evaluation
criteria and comparative analysis focusing upon the relative
performance of each alternative against those criteria.

The following "threshold" criteria must be satisfied by any
alternative in order to .be eligible for selection:

• Overall Protection of Human Health and the Environment draws
on the assessments conducted under other evaluation criteria
and considers how the alternative addresses site risks
through treatment, engineering, or institutional controls.

• Compliance with ABARs evaluates the ability of an
alternative to meet applicable or relevant and appropriate
requirements (ARARs) established through Federal and State
statutes and/or provides the basis for invoking a waiver.

The following "primary balancing" criteria are used to make
comparisons and to identify the major trade-offs between.
alternatives:
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• • Long-term Effectiveness and Permanence evaluates the ability
of an alternative to provide long-term protection of human
health and the environment and the magnitude of residual
risk posed by untreated wastes or treatment residuals.

• Reduction of Toxicity, Mobility or Volume Through Treatment
evaluates the degree to which an alternative reduces risks
through the use of treatment technologies.

• Short-term Effectiyeness addresses the cleanup time frame
and any adverse impacts posed by the alternative during the
construction and implementation phase, until cleanup goals
.are achieved.

• Implementability is an evaluation of the technical
feasibility, administrative feasibility, and availability of
services and materials required to implement the
alternative.

• ~ includes an evaluation of capital costs, annual
operation and maintenance costs, and net present worth
costs.

The following "modifying" criteria are considered fully after the
formal public comment period on the Proposed Plan is complete:

• • State Acceptance indicates the State's response to the
alternatives in terms of technical and administrative issues
and concerns.

•

• Community Acceptance evaluates the issues and concerns that
the public may have regarding the alternatives.

A comparative discussion of the seven alternatives on the basis
of the evaluation criteria presented above follows.

Qyerall Protection of Human Health and the Environment:
Alternative J., the no action alternative, would not be protective
of human health and the environment because the site would remain
in its current condition. Under this alternative, contaminated
subsurface soils would remain in place at the site and would not
be subject to a remedial action. The limited surficial soil
covering over the lagoons and canals does not provide a
protective barrier from exposure. In addition, under the no
action alternative, the lagoons and canals would continue to
serve as a source of groundwater contamination.

Under Alternative 2, excavation and off-site thermal treatment
and disposal, all of the identified subsurface soils exhibiting
signs of visible contamination would be excavated and thermally
treated off site. EPA is currently describing this alternative
based on visible cleanup goals since the baseline risk assessment
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and its associated quantitative determination of cleanup levels •
have not yet been completed. The subsurface soil cleanup levels
will be developed prior to the actual removal of the creosote
source material and any'adjacent contaminated soil.

Excavation and off-site thermal treatment and disposal would
eliminate: (1) the actual or potential exposure of residents to
contaminated soils from lagoon and canal areas; and (2) the
contaminants that might migrate to the groundwater. Any
potential environmental impacts would be minimized with the
proper installation and implementation of dust and erosion
control measures, by performing excavation within a PFS where
practicable, and if determined to be necessary, by conducting
water pretreatment, and by using a lined temporary staging area.

There would be no local human health or environmental impacts
associated with off-site disposal because the contaminants would
be removed from the site to a secured location.

Compliance with ABARs: There are three types of ARARs: action
specific, chemical-specific, and location-specific. Action
specific ARARs are technology or activity-specific requirements
or limitations. Chemical-specific ARARs establish the amount or
concentrations of a chemical that may be found in, or discharged
to, the environment. Location-specific ARARs are restrictions
placed on concentrations of hazardous substances found in •
specific locations, or the conduct of activities solely because
they occur in a specific loca~ion.

Actions taken at any Superfund site must meet all applicable or
relevant and appropriate requirements of federal and state law or
provide grounds for invoking a waiver of these requirements.
Alternative 2 would comply with ARARs, Alternative 1 would not.
Major ARARs are described below.

The Resource Conservation and Recovery Act is a federal law that
mandates procedures for treating,' transporting, storing, and
disposing of hazardous substances. All portions of RCRA which
are applicable or relevant and appropriate to the proposed remedy
for the site would be met by Alternative 2.

The source materials associated with the two canals and lagoons
consist of coal-tar creosote. Soils excavated from the site
during remediation and all or part of the associated debris are a
listed hazardous waste (F034) as defined in RCRA. As a listed
hazardous waste, excavated material is subject to the Land
Disposal Restrictions (LDRs) under RCRA.

The Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970, which provides regulations and guidance for
the government in conducting relocation activities where property
is acquired, is not an environmental law, but would have bearing •
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on Alternative 2, which proposes permanent relocation. The Act
provides for uniform and equitable treatment of persons displaced
from their homes by federal programs. All portions of the Act
that are applicable to the proposed action would be met by
Alternative 2.

Long-term Effectiveness and Permanence: The no action
alternative offers no long-term effectiveness and permanence. In
contrast, the excavation and removal of the lagoons and canals
would represent a permanent solution for a portion of the site,
because the source material would be entirely removed from these
areas and transported to a hazardous waste facility. In
addition, the waste material would be treated to destroy the
contaminants, providing for a permanent solution to the waste.

Off-site treatment/disposal at a secure, permitted hazardous
waste facility for the source material is a technically viable
and often used disposal technique. This opti.on is reliable
because the design of these types of facilities includes
safeguards and would ensure the reliability of the technology and
the security of the waste material.

Reduction of Toxicity, Mobility or volume; The no action
alternative does not provide for any reduction of toxicity,
mobility, or volume of the waste material in the source areas.

In contrast, removal and treatment of principal threat source
material significantly reduces the toxicity, mobility, and volume
of contaminants through treatment. Thermal treatment generally
treats organic contaminants by subjecting them to temperatures
ranging from 900 to 2,000 degrees Fahrenheit. During thermal
treatment, the toxicity of the source material would be reduced
during volatilization when organic contaminants are driven off as
gases and are captured or combustion converts the organic
contaminants to less toxic compounds such as carbon dioxide,
water, hydrogen chloride, and sulfur oxides.

Short-term Effectiveness: During excavation and staging of the
source material, health and safety measures would be implemented
to protect surrounding residents and field personnel from
exposure to the contaminated materials. Any potential
environmental impacts would be minimized with the proper
installation and implementation of dust and erosion control
measures, by performing excavation with appropriate health and
safety measures, which may include a prefabricated structure
where practicable, by conducting water pretreatment, and by using
a lined temporary staging area. Appropriate transportation
safety measures would be required during the shipping of the
contaminated soil to the disposal facility.

Implementability: Excavation techniques are commonly used in
construction and by environmental remediation firms. The
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installation of side wall support systems and erection of •
prefabricated structures have also been employed at numerous and
similar environmental remediation sites. Underpinning of houses
during excavation has also been used at other Superfund
remediation sites. The heavy equipment necessary to implement
this alternative is readily available and typically used for
excavation activities. Numerous vendors are available to procure
or rent the necessary prefabricated structures. Also, the
quantities of backfill soil needed for excavations are available.

The personnel required to operate the heavy equipment would
require appropriate OSHA certifications (e.g., hazardous waste
worker), in addition to being certified in the operation of the
heavy equipment. Such individuals are readily available.

The property buyouts associated with permanent relocation would
result in some scheduling uncertainties related to the time
necessary to complete negotiations with all affected homeowners.
In addition, various issues may arise during the negotiation
process with the individual homeowners that can complicate and
lengthen the acquisition process.

Permitted hazardous waste facilities for treating creosote.
contaminated material are available and have the capacity to
accept the estimated volumes of waste identified for removal.
This treatment option is reliable because of the stringent design
and operation requirements imposed by permits. Following thermal •
treatment, the treated material would be "disposed of in a
Subtitle C landfill. Publicly Owned Treatment Works (POTWs) are
also available for receiving pretreated water collected during
excavation operations for the response action.

During excavation and staging of ,the material, health and safety
measures would be implemented to limit surrounding residents and
field personnel from exposure to the contaminated materials.
Excavation techniques could be implemented in a relatively short
time period because the necessary equipment is readily available.
Demolition of homes associated with excavations could be
performed without specific or highly specialized construction
controls.

Cost; The capital cost and present worth costs for Alternative 2
are $59,~OO,OOO. There is no annual operation and maintenance
associated with Alternative 2. Table 3-5 in the Focused EE/CA
provides detailed break down of the cost estimate.

State Acceptance; NJDEP has concurred with the selected remedy.

Community Acceptance; Based ,upon public comments addressed in
the responsiveness summary (Appendix V), the community ~upports
the selected remedy.I' .
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SELECTED REMEDY

EPA and>NJDEP have determined, after reviewing the alternatives
and public comments that Alternative 2, excavation and off-site
thermal treatment and disposal, is the appropriate remedy for the
site, because it best satisfies the requirements of section 121
of CERCLA, 42 U.S.C. §9621, and the NCP's nine evaluation
criteria for remedial alternatives, 40 CFR §300.430(e) (9). The
capital and present worth costs for this remedy are $59,100,000.
There are no operation and maintenance costs associated with the
remedy. Alternative 2 is comprised of the following components:

• Permanent relocation of residents from certain properties
within the canal and lagoon source areas, and temporary
relocation where necessary to implement the remedy;

• Excavation of source material from the canal and lagoon
source areas, backfilling with clean fill, and property
restoration as necessary; and

• Transportation of the source material for off-site thermal
treatment and disposal.

Based on the information available at this time, EPA and NJDEP
believe the selected alternative will be protective of human
health and the environment, will comply with ARARs and will
reduce the toxicity, mobility and volume of contaminants through
treatment to the maximum extent practicable; Because the
selected alternative will treat contaminated material, it will
also meet the statutory preference for the use of a remedy that
involves treatment as a principal element.

EPA plans to implement the selected alternative in a phased
manner and will be initially moving forward with the relocation
of affected residents. The relocation of residents and
demolition of the houses must take place before any actual
construction can begin. This process can take up to one year.
However, the agency does not plan to begin the actual removal of
the source area contamination until the site-wide RI/FS is
completed. EPA believes that the full extent of contamination
within the development should be known prior to the initiation of
intrusive cleanup activities. As indicated previously, the
available data indicate that 32 residential properties need tb be
remediated, ten to nineteen of which will require the permanent
relocation of the residents. Based on this data, EPA believes
that excavation and off-site thermal treatment of the lagoon and
canal wastes, while maintaining the existing nature and character
of the development, is the appropriate .remedy for the site. It
is not expected that the extent of this early interim action will
significantly expand beyond the scope presented in this document.
If, however, the source material is found to extend further
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beyond the properties identified in this document, then
modification of this remedy will be addressed as part of the
site-wide ROD. Any such modification would be subject to full
public input and comment.

It should be noted that the site was reviewed by EPAls National
Remedy Review Board. The Board, which includes senior
representatives from EPA offices across the nation, was
established to review proposed high-cost remedies and provide
advisory recommendations relative to national consistency .and
cost effectiveness. Among its recommendations, the Board
supports the need for action at the site including the region's
plan to move forward with the relocation of affected residents
necessary to address the highly contaminated lagoon and canal
source areas. The Board also believes that, given the
uncertainty regarding the extent of subsurface contamination on
many properties within the development, and the potential affect
of this uncertainty on the proposed remedial approach, the site
wide RI/FS should be completed prior to the removal of any source
materials. The region intends to implement the selected
alternative in a phased manner consistent with these
recommendations.

STATUTORY DETERMINATIONS

•

As previously noted, section 121(b) (1) of CERCLA, 42 U.S.C. §9621 •
(b) (1), mandates that a remedial action must be protective of

human health and the environment, be cost-effective, and utilize
permanent solutions and alternative treatment technologies or
resource recovery technologies to the maximum extent practicable.
Section 121(b) (1) also establishes a preference for remedial
actions which employ treatment to permanently and significantly
reduce the volume, toxicity, or mobility of the hazardous
substances, pollutants, or contaminants at the site. Section
121(d) of CERCLA, 42 U.S.C. §9621(d), further specifies that a
remedial action must attain a degree of cleanup that satisfies
ARARs under federal and state laws, unless a waiver can be
justified pursuant to section 121(d) (4) of CERCLA, 42U.S.C. 42
U.S.C. §9621(d) (4). As discussed below, EPA has determined that
the selected remedy meets the requirements of section 121 of
CERCLA 42 U.S.C. §9621.

Protection of Human Health and the Environment

The selected remedy is considered fully protective of human
health and the environment. The treatment of the contaminated
source material through a thermal treatment process will remove
or destroy the organic contaminants. Treatment of the principal
threat source material will result in the elimination of the
potential direct human health threats posed by the soils, and
will eliminate potential long-tenn sources of groundwater and
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surface water contamination .

Compliance with ARARS

At the completion of the response action, the selected remedy
will have complied with all applicable ARARs, including:

Action Specific ARARS:

• National Ambient Air Quality Standards for Hazardous Air
Pollutants

• RCRA - Land Disposal Restrictions

• RCRA - Standards Applicable to Transport of Hazardous Waste

• RCRA - Standards for Owners/Operators of Permitted Hazardous
Waste Facilities

• DOT - Rules for Transportation of Hazardous Materials

• OSHA - Safety and Health Standards

• OSHA - Record keeping, Reporting ,and related Regulations

• Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970

Chemical-Specific ARARs:

• None applicable.

Location-Specific ARARs:

• None applicable.

A full list of ARARs and TBCs (e.g., advisories, criteria, and
guidance) being utilized is provided in the Table in Appendix II.

Cost-Effectiveness

The selected remedy is cost-effective in that it provides overall
effectiveness proportional to its cost. The total capital cost
of the remedy is $59,100,000; no long-term operation and
maintenance costs are" expected. With respect to the total cost,
approximately 36% of the cost is attributed to excavation,
backfilling, and other activities (e.g., relocation, building
demolition and disposal); the remaining 64% is attributed to
transportation, thermal treatment, and landfilling of the source
material. A detailed cost breakdown can be found in the Focused
EE/CA .

19



Utilization of Permanent Solutions and Alternative Treatment
Technologies to the Maximum Extent Eracticable

This early interim action is not designed or expected to be the
final action for the site. EPA and NJDEP have determined that
the selected remedy utilizes permanent solutions and treatment
technologies to the maximum extent practicable for this operable
uint, and represents the best balance of trade-offs among
alternatives with respect to criteria, given the limited scope of
the action. This determination was made based on the evaluation
of alternatives with respect to long-term effectiveness and
permanence, reduction of toxicity, mobility or volume through
treatment, short-term effectiveness, implementability, and cost,
as well as the statutory preference for treatment as a principal
element, and State and community acceptance.

Preference for Treatment as a Principal Element

In keeping with the statutory preference for treatment as a
principal element of the remedy, the remedy provides for the
treatment of source materials (the lagoons and canals) which
constitute the principal threat known to exist at the site.

DOCUMENTAT:ION OF S:IGN:IF:ICANT CHANGES

•

The Proposed Plan for the Federal Creosote site was released for
a public comment period on April 30, 1999 that was scheduled to •
run until June 1, 1999. In response to a comment, the public
comment period was extended to June 25, 1999 to provide
additional information related to the preferred alternative.

The Proposed Plan identified Alternative 2, excavation and off
site thermal treatment, as the preferred response action.
Thermal treatment in the proposed plan was defined as
incineration. To provide flexibility of treatment for the source
material, the definition of thermal treatment has been expanded
to include both thermal desorption and incineration.

The cost of the preferred remedy in the Proposed Plan was
erroneously presented as $58,000,000. The correct cost estimate
for the remedy is $59,100,000.

All written and verbal comments submitted during ,the public
comment period were reviewed by EPA. Upon r~view of these
comments, it was determi~ed that no significant changes to the
remedy, as it was originally identified in the Proposed Plan,
were necessary.
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Table I
Lisr orTlI'zet PAH,

PAHs

I Naphthalene

2 2·MethylnaphthaJene

3 I·MelhylnlphthaJene

4 Biphenyl

5 2.6·Dimethylnaphthalene

6 A"naphthene

8 Dibenzofuran

9 Fluorene

10 Phenanthrene

11 Anthracene:

12 Cllbaxole

13 Fluoranthene

14 Pyrene

IS Benzo(a)anthracenee

16 Chrysenee o.

17 Benzo(b)f1uoranthenee

18 Benzo(k)Ouoranthenee

19 Benzo(e)pyrene

20 8enzo(a)pyn:nee

21 Indeno( 1.2..3~d)pyn:nee

22 Dibcnzo(a,h>anthracenee

23 Bcnzo(g,h,i)perylenc

e • Carc:Jnoacnlc PAH (CPAH)

Table~

Mul••• COlcellndo.. or PAHI rouad la Lapou." Caalll

,"ocalioa TPAII CPAB BAP Equluleau
(ppa) (ppa) (pp.)

LqoonA 17,363 5.131 1,862

CInaI A 21,206 1.315 357

LqoonB 13,210 12,390 2.548

CanalB 21,417 2.135 595
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TABLE 3-1

Chemical-Specific ARARs,
Federal CreQsote Site,

Manville, NJ

Standard Rcquiremcnts, Criteria, or
Limitatiuns Citation Description Commeats

Safc Drinking'Water Ad (SDWA) 40 use 100 ct seq.

• Nalional I)rimary Drinking Waler 40 CFR 141 ESlablishcs heallh-based slandards for MCls are ARARs in cases where ~1ffected

Staudards public waler syslems (maximum groundwaler is or may be used direclly for
conlaminanllevels IMClsJ) . drinking waler.

• Nalional Secondary Drinking Waler 40CFR 143 Eslablishes welfare-based slandards for
Siandards public water systcms (secondary

maximum contaminant levels ISMCLsJ).

• Maximum Conlaminalll lcvel Goals Pl99-]]9. 11I0 Sial. 642 Establishes drinking waler qualily goals
(I9K6) SCI. al levels of no known or anticipaled

adverse heallh effecls, wilh an adequale
margin of safety.

Clean Water Ad (CWA) ]] lISC 1251 cl seq.

• Waler Qualily Criteria 40 CFR 131 Sets crileria for water qualily based on If water is discharged to surface water.
Qualily Crileria for Waler, loxicily 10 human "caUh.
1976, 1980, and 1986

• Ambienl Water QualilY Criteria 40 CFR 111 Sets criteria for a,obient waler quality If waler is discharged 10 surface water.

. based on toxicily 10 aquatic organisms.
-

• Toxic Polllllani Emuenl Standards 40 CFR 121 ESlablishes emuent slandards or If waler Ireaunenl and discharge" ill be
prohibilions for certain loxic pollulanls; required during remedialion.
i.c.• aldrin/dieldrin, UIlT. Illll). UllE.
cm)rin. loxaphcne, benzidine, anti P( 'Os.

---- ..__ . -

• • •
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TABLE 3-2

Chemical-Specific ARARs,
Federal Creosote Site,

Manville, NJ
(Continued)

•

,

Standard RequiremeRt., CrUeria, or
U..itaUoD' Cilation Description Commenls

Resourte COIIIerYlt'" lid Recovery Ad 42 USC 690 I ct seq.
(RCRA)

• ldentificalion and Listing of Hazardous 40 CFR 261 Uefines th~ solid wastes that are For identification of listed 01" l.:haracteriSlic

Wastes subject to regulation as hazardous wastes RCRA wastes at a site.
under 40 CfA. 262-265, 270, and 271.

'.
-----

• Releases from Solid Waste Management 40 CFR 264, Subpart F ESlablishesmaximum concentration Probably not ARARs for stale Superfund

Units (SWMUs) levels for specilic contaminants from a sites.
solid waste management unil (SWMU).

• Land Disposal Restrictions (LDRs) 40 CFR 26K Establishes treatment standards for land Applicable materials will be disJHIscd ()f
dispos.11 of h;mudous wastcs. on land.

Crea. Air Ad (eM) 42 usc 140t --
• National Ambient Air Quality Standards 40 cm SO Establishes primary and secondary These are ARARs for rcmedial

standards for six pollutants to prolect the alternatives that would result in emissions
public health and welfare. of the specific pollutants during

implementation.

• Nalional Emissions Standards for 40CFR61 Establishos regulations for specific air Potentially nol applicable to contaminams

Hazardous Air Pollutants (NESHAPs) pollutants such as asbesIos, berylliulll, at this site.
mercury, vinyl chloride, and benzcnc. --

• New Performance Standards for Criteria 40 CFR 60 Establishes new source perfonnance Potenlially nOi applicable because the

and Designated Pollutants standards (NSPSs) for certain classes of rcmediation will not involve a new sourcc
new stationary sources. (e.g, 1111 on-sitc incincrator) sllbjcctlo

NSI'S
--- ----_.---



TABLE 3-3
Chemical-Specific ARARs,

Federal Creosote Site,
Manville,NJ
(Continued)

Standard Requirements, Criteria, or
Limitations Citation DC!lcril)tion Comments

State of New Jersey Statutes and Rules New Jersey Administrative
Code (NJ.A.C.); New
Jersey Statutes Annotated
(NJ.S.A.)

• Drinking Water Standards-maximum 58 NJ.S.A. 12A-l Establishes MCLs that are generally Although there are no local receptors and
contaminant levels (MCLs) equal to .or more stringent than SDWA all properties are served by city water, Ihe

MCLs. underlying aquifer is a drinking water
supply source.

• • •
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TABLE 4-1

Location-Specific ARARs,
Federal Creosote Site,

Manville, NJ

•

Standard Requirements, Criteria, or
Limit.tio.1 Citation Description Comments

National Historic PreserYation Ad 16 USC 469 et seq. ESlablishes procedures to provide for preservation If historical or archaeological dala cou Id
40 CfR 6301(c) of historical and arcllaeological data that might be potentially be encountered during

destroyed through alleration of terrain as a result remediation.
ofa federal construction project or a federally
licensed activity or program.

Fish and Wildlire Coordination Act 16 USC 661·!J6(, Requires consultation when federal department or Not an ARAR because Ihc rCSllOIISC
agcncy proposes or authorizes any modification of actions will not affect surface water
allY stream or other water body and adequate bodies
Ilrllvision for protection of fish lllld wildlife
resources. ---

caean Waler Ad (CWA) JJ USC 1251-1376

• Dredge of fill Requirements 40 cm 230-231 Requires dischargers to address impacts of Not an ARAR because Ihe response

(Section 404) discharge ofdredge or fill material on the aquatic . action will not involve discharge of

ecosystem. dredge or IiII into surface water body.

• Executive Order on Flood Plain Executive Order 11988 Requires federal agencies to evaluate the potential An ARAR ifany portion of the sitc is

Management
effects ofactions they may take in a nood plain 10 within the loo-ycar nood plaiR
avoid, to the extent possible, the adverse impacts
associated with dire,t and indirect development of
a nood plain. ----

New Jerllty flood Huard Control Act NJ.A.C. 7: Il Slate standards for activities within nood plains. An ARAR for those aspects of the sill:
work Ihat arc withinlhc flood plaill

--

New Jeney Frella••ter Protection Act N.J.S.A. 13:90-1; Itecluirc permits for regulaled lictivity distulbing Not an ARAR bc'i\use no wellJnds 011

N.J.A.C.7:7A wet lauds. sile would be affccted.
-'



TABLE 4-2

Location-Specinc ARARs,
Federal Creosote Site,

Manville, NJ
(Continued)

Sta,ndard Rcquireme.ts, Criteria, or
Llmitatio.! Citation Description COIIIlHnt.

Endangered Species Ad 16 USC 1531 et seq.; Standards for Ihe proteclion of Ihreatened and Not an ARAR because no listed species
40 CFR 400 endangered species. identilied at the site.

[ndanlered and Non-Game Specks NJ.S.A.2J:2A·I Standards for the proteclion oflhreatened and Not an ARAR because no listed species
Act endangered spe~ies. identilied at the site.

Fish and Wildlife Coordination Ad 16 USC 661 CI seq. Requires conservation of fish and wildlife and Not an ARAR because this site does not
their habilats. contain fish and wildlife habitat.

.-
New Jersey Uniform Construction NJ.A.C. 5:23 Eslablishes standards for all new construction and This may be an ARAR to the eKtent that
Code renovation. new construction falls within the

standards.

• • •
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TABLE 5-1

Action-Specific ARARs,
Federal Creosote Site,

Manville, NJ

•

Standard Requirements,
Criteria, or Umltatlons CUation DeKription Comment.

Clean Water Ad (CWA) H USC 1251-1316

• National Pollutant Discharge 40 CfR 125 Requires permit for the discharge of pollutants for any Substantive requirements for a permit will

Elimination Systcm (NPDES) poi Ilt source and stormwater runolf for specific Standard be required for discharge to a surface wder
Industrial Codes (SICs) into waters of the United States. body if water generated during lite

remediation is discharged to surface waler.
..-

• Emuent Guidelines and 40 CFR 414 Requires specific emuent characteristics for discharge Probably nol applicable because there wdl

Standards for the Point Source under NPDES permils. be no ongoing commercial aclivily at a

Catego~
state Superfund site.

Sets standard 10 control pollutants thai pass through or
..-

• National Pretreatment 40CfR 403 Only if the selected alternative includes

Standards intcrfere wilh treatment processes in public Ireatment discharge of water to a POTW.
works or that may contaminate sewage sludge.

RelOUrce COIIIenatlOll ..d 42 USC 6901-6981

Recoyery Act (RCRA)

• Critcria for Classification of 40 CfR 257 Establishes criteria for use in determining which solid Not all ARAR because on-site disposal is

Solid Waste Disposal waste disposal facilities and practices pose a reasonablc not 3U option at the site.

Facilities and Practices probability of adverse elfeets on public health or lite
environmenl and thereby constitute prohibited open dumps.

--

• Standards Applicable 10 40 eFR 262 Establishes standards for generators of hazardous wastes. An ARAR because response action involves

Generators of Hazardous
soil or water that would be conSIdered

Wastes
hazardous under RCRA.

..-...--- _.-



TABLE 5-2

Action-Specific ARARs,
Federal Creosote Site,

Manville, NJ
(Continued)

Standard Requirtments,
Criteria, or Lim,itatlons Citation DeKriptioR COlluamts

• Standards Applicable to 40CFR 263 Establishes standards that apply to transporters of An ARAR because response action involvc:5
Transporters of Ha7.ardous ha7.ardolls wasles within the United States iflhe off-site transportation ofsoil or water thai
Wastes transportation requires a manifest under 40 CFR 262. would be considered hazardous under

RCRA.

Standards for Owners and 40CFR 264 Establishes minimum national stamtards that define the Part 264 requirements may be ARARs for
Operators of Hazardous Waste acceplablc management of hal.ardous wastes for owners certain remedial actions under CERCLA.
Treatment, Storage. and Disposal and operators of facilities that treat, store, or dispose of See each subpart that follows.
Facilities (TSDFs) hazardous wastes. _.-
• General Facility Standards Subpart 8 Establishes minimum standards for treatmenl, storage, and May be an ARAR ifany remedial actions

disposal facilities (TSDFs). are selected for which other subparts of 264
are relevant and appropriate.

• Prcparedncss IUld Prevenlion Suhllarl C Estllblishes minimum standards for hazard management NOI an ARAR because on-site storage or
trcaUnent will not be conducted..'

• Contingency Plan and Subpnrt D Establishes minimum standards for hazard management Not an ARAR because on-site storage or
Emergency Procedures Ircallnent will not be conducted.

• Manifest System, Subpart F Establishes standards for tracking wastes during off-site An ARAR because response action will
Rccordkeeping, and Reporting transport. involve ofT-site transport of hazardous

waste.

• Releases from Solid Waste Subpart F Establishes standards ror control of SWMUs. Not an ARAR because response aclion Will

Management Unils (SWMUs) not involve on-site disposal.
.-

• • •
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.BLE 5-3

Action-Specific ARARs,
Federal Creosote Site,

M~nville, NJ
(Continued)

•

Standard Rcq_irtmentl,
Criteria, or Umitatlona CUation DeKril·tion Comment I

• Closure and Post-Closure Subpart G Establishes slandards for sile closure. CERCLA establishes review of remedial
actions should oontaminants be leA on-slle.
Substantive requiremenls need to be met.
including moniloring and deed nOlices.

• Financial Requirements SubpartH Establishes adminislrative requirements for demonslraling These are administrative requirements
fiscal responsibilities. only.

--
• Use and Managemenl of Subpart I Establishes stllndards for container storage. May be ARARs if an allernalivc would

Containers
involve storage ofconlainers of hlViudOiIS
wastes.

.-

• Tanks Subpart J Eslablish standards for lank Slorage and handling. May be ARARs if an alternative would
involve use of tanks to treal or slore
·ha:t.ardous materials.

• Surface Impoundments Subpart K Establishes standards for surface-impounded wastes. Not an ARAR because alternatives would
not involve a surface impotlndmentto hcat,
store, or dispose of hazardous materials.

• Waste Pilcs Subpart L Established slandards for managing wasles in piles. Not an ARAR because ahcrnativcs woullt
nollreal or store hazardous matcrials in
pilcs.

-

• Land Treatment Subpart M Establishes standards for managing land treatmeul. Not an ARAR because allernati\cs WOld·'
not involve on-site treatment.

~." -



..
TABLE 5-4

Action-Specific ARARs.
Federal Creosote Site.

Manville, NJ
(Continued)

.Slandllrd Requiremenls,
Crileria. or Limilalions Cilalion DescrilJlion Commeall

• Landfills Subpart N Establishes standards for managing landfills. May be ARARs if an alternative would
involve disposal of hazardoos materials in a
landfill.

• Inciuerators . SnbpaJ1 0 Establishes standards for incineration of wastes. May be ARARs ifan incinerator allcm;ttivc
is selected.

• Intcrim Standard for Owncrs 40 CI'R 2(15 Establishes minimulII nalional standards Ihat define thc Remedies should be consistenl wilh Ihr-
and O.terators of Hazardons acceplable management of hazardous wasles during the more slringenl Part 264 standards. as Ihese
Waste Treatment. Storage. tteriod of inlerim staIns and unlil certification of final represent llae ultimale RCRA cllmplian.;c
and I)isposal FllCililics closure orif Ihe fiu.:i1ity is snbjecllo post-closure siandards and are consistent wilh

requirements. unlil post-closure responsibilities are CERCLA's goal oflong-tenn protectio:l of
, fulfilled. public health and welfare and tlte

environment.

• Standards for the 40 CfR 266 Establishes requiremcnts Ihat apply to recyclable malerials Does not establish addilional cleanup
Management of Specific that are reclaimed to recover economically significant requirements.
lIal.ardous Wastes and amounlS of precious metals.
Specific Types of Hazardous
Waste Management Facilities

• Inlerim Standards for Owners 40 CFR 267 Eslablishes minimulII slandards Ihat define acceptable Remedies should be consistenl wilh 'he
and Operators of New management of hazardous wasles for new land disposal more stringenl PaJ1264 standards. as I;aesc

11;"".rdous Wasle Land fildlitics. represent the ultimate RCM compliancc
Disposal Facihllcs standards and are consistent wilh

CERCLA's goal of long-tenn protecllOn of
public hcallh anI) the environment.

---~ ..- ---" --- ---- . - --

• • •
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TABLE 5.5

Action-Specific ARARs,
Federal Creosote Site,

Manville, NJ
(Continued)

•

Standard Requirements,
Criteri., or Umlt."•• Cit.tion Description Commen's

• Land Disposal Restrictions 40 CFR 268 Identifies ha/.ardous wastes thaI are restricted from land An ARAR because allernalives include
disposal and describes those circumSlances under which an land application of wastes.
otherwise prohibite~ waste may be disposed ofon land.

--
• Hazardous Waste Pennit 40CFR 210 Establishes provisions covering basic EPA penniUing Apermit is not required for on-sile

Program requiremenls. 'cERCLA response actions. Subslillllivc
requirements are addressed in 41l CFR 21':4.---- ---'-

• Underground Storage Tanks 40 CF'R 2S0 Establishes regulations rel.lled 10 underground slorage No alternative involving the usc of UST!; is
tanks (USTs) anlicipaled.

--- -
• Resource Conservation and 51 FR 31193 Addresses the LORs for hazardous debris. An ARAR because debris is present.

Recovery Act (RCRA) Rule
Change

.-
• Concc.ivc Action 40 CFR. Subpart S. Enables availabilily of CAMUs 10 those who initiale Nol all ARAR.

Management URits (CAMUs) Part 264 corrective action and seek agency approval under RCRA.
and Temporary Units (1115)

• RCRA LORI. Phase II 57 FR 21880. 30657, Establishes a lisl of ilems considered industrial waste as a Nol applicable becanse there will be 110

J1284. 47J16. and solid'or ba/.ardous waste. ongoing commercial activily.
6149 0

--
• RCRA tORs, Phase II 51 FR 12 EPA clarification Ihat a wasle is not presumptively Applicable if ongoing commercial aclivi:y

hazardous merely because it contaillsan Appendix VIII occurs.
hil/Hrdolls wasle consl iluenl.

-- .-._"" --' --- ---



TABLE 5-6

Action-Sp,ecific ARARs,
Federal Creosote Site,

Manville, NJ
(Continued)

St.nd.rd RcqlliremcDII,
Crileri., or U.II.I..... Cil.lion DC!5criplion Comments

HazanlCMII M.terl.1s 49 USC 1801-I813
Tra.lpOrta.loIa Ad (HMTA)

• Hazardous Materials 49 CFR 107, Regulales Iransportalion of hazardous malerials. An ARAR because response action would
Transpor1ation Regulations 171-177 involve Iransportation of bazardous

materials.

Cle•• Air Ad (CM) 42 USC 7401
--

• Pennilling 40 CFR61 Requires penniIs for tl,e discharge of pollutants for poinl Substanlive requirements for a pennil wilt
sonrces. area sources. pr fugitive emissions. be required for discharge from Ihe

excavalion enclosure.

• • •
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TABLE 5-7

Action-Specific ARARs.
Federal Creosote Site.

Manville, NJ
(Continued)

•

Stand.rd Requiremenb.
Criteria, or Limit.tions Citation Description Comment.

• ReRA LDRs, Phase II 51 FR 21524 as Establishes managemenl slandards for recycled oils. Not applicable because recycled oils are not
correcled by 51 FR present.
29220

• RCRA 40 CFR 265 Establishes organic air emission standards for lanks, Applicable to hazardous waste lreatment,
surface impoundments, and cOlllaiilers. storage, and disposal facilities (TSDFs) that

receive new or rc-issued permils or Class J
modifications after S January 1995. --

• RCRA LDRs, Phase II EPA, 916 F.2d 2, 11-18 Establishes lIniversa~ treatment standards and treatmcnt May be applicable to listed or
(D.C. Cir 1992) standards for organic toxicity characlerislic wastes and characteristically hazardous wasles for

newly limcd wasles. which a lreatment standard has~n
promulgated, landfilling is planned. and
Ihe CAMUffU regulations do not apply.

• RCRA LDRs, Phase IV 40 CFR 268.30 and Eslablishes specific land disposal p(Ohibitions and An ARAR because response actions will
268.40 trealment standards for Wood-preserving wastes. involve off-sile lrealment and disposal Cor

F034 wastes.

(kcup.tlona' Safety and Health 29 USC 65 I-S18 Regulates worker bealth and safely. Under 40 CFR 300.38, requirements of the
Act (OSHA) act apply 10 all response activjtics under lhe

NCP.

Safe Dtinklnl Water Ad 40 CFR 144-147
(SDWA)

• Underground Injection 40 CPR 144-147 Provides for protection of underground sources ofdrinking Not an ARAR because response action does

Control Regulations water. not involve groundwater rel.•ediation.
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• FEDERAL CREOSOTE SITE
ADMINISTRATIVE RECORD EILE

INDEX OF DOCUMENTS

1.0 SITE IDENTIFICATION

1.4 Site Inve.tigation Reporta

P. 100001
100189

Report: Technical ~emorandum - Site Investigation,
Federal Creosote Site, Manyille, NJ, prepared by
Roy F. Weston, Inc., prepared for U.S. EPA/ERTe,
November 1998.

2.0 REMEDIAL RESPONSE

2.4 EE/CA

•
P.

P.

200001
200269

200270
200832

Report: Focused Engineering Eyaluation/Cost
Analysis tEE/CAl, Technical Memorandum for the
Subsurface Soils Associated with the Historic
Lagoons and Canals at the Federal Creosote Site,
Manyille. Somerset CQunty, New Jersey, prepared by
Region II Superfund Technical Assessment and
Response Team, Roy F. Weston, Inc., prepared for
U.S. EPA, Region II, 6 April 1999.

Report: Engineering Eyaluation/Cost Analysis for
the Subsurface Soils Associated with the Historic
Canals and Lagoons at the Federal Creosote Site
Manville. Somerset County. New Jersey. prepared by
Region II Superfund Technical Assessment and
Response Team, Roy F. Weston, Inc., prepared for
U.S. EPA, Region II, 6 April 1999.

8.0 DAlt"l'H ASSBSSHZN'1'8

8.1 ATSDR B.al~ Aa•••amant.

p. 800001
800272

Report: Interim Surface Soi11, Human HeAlth Ri,k
AsseSSment. Federal Creosote Site. Manyi11e. New
~!rsey. prepared by COM Federal Program.
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Corporation, prepared for U.S. EPA, Region II,
January 13, 1999. •P. 800273

800281
Report: Health Consultation, Federal Creosote
Site, Manville. Somerset County, New Jersey,
CERCLIS NO. NJ0001900281. prepared by Exposure
Investigation and Consultation Branch, Division of
Health Assessment and Consultation, Agency for
Toxic Substances and Disease Registry, prepared
for U.S. EPA, Region II, February 11, 1999.

~o.o PUBLrc PART~C%PAT%ON

10.3 Public Ho~ic••

P. 10.00001- Notice: EPA To Start Soil Sampling, prepared by
10.00001 U.S. EPA, Region II, undated.

2

P. 10.00002- Notice: EPA To Hold A Community Meeting, prepared
10.00002 by U.s. EPA, Region II, undated.

•

•
Notice: Upcoming Field Activities In Your
Community, prepared by U.S. EPA, Region II,
undated.

10.00003- Notice: EPA Soil Sampling In Your Neighborhood,
10.00003 Update, prepared by U.S. EPA, Region II, undated.

Notice: Communjty Update, prepared by U.s. EPA,
Region II, undated.

P.

P. 10.00004-
10.00004

P. 10.00005-
10.00005

P. 10.00006-
10.00006

Notice: Public Meeting Agenda, Public Meeting to
Discuss Remedial Activities for the Federal
Creosoting Plant, prepared by NJDEP, Site
Remediation Program, Bureau of Community
Relationa, April 16, 19·97.

P. 10.00007- Notice: Public Meeting Agenda, Public Meeting to
10.00007 Discus. the Federal Creosote Plant Site, prepared

by NJDEP, Site Remediation Progra~, Bureau of
Community Relationa, September 10, 1997•.

10.00008- Notice: Site update, Federal Creo.ote Sit.,
10.0000S Manville Borough, Somerset County, prepared by

NJDEP, Site Remediation Program, Bureau Of
Community Relationa, January 21, 1995.

P.



•• P • 10.00009- Notice: Federal Creosote Superfund Site, prepared
10.00010 by U.S. EPA, Region II, Octobe~ 1998.

10.6 P.ct Sh••t. and Pr••• R.I•••••

P. 10.00011- Fact Sheet: Federal Creosoting Plant, Manville
10.00012 Borough, Somerset County, Sampling Activities

Planned at Development Site, prepared by NJDEP,
Site Remediation Program, Bureau of Community
Relations, April 16, 1997.

P. 10.00013- Fact Sheet: Federal Creosote Site, Manville
10.00013 Borough, Somerset County, Focused Soil and Ground

Water Sampling Planned, prepared by NJDEP, Site
Remediation Program, Bureau of Community
Relations, September 10, 1997.

P. 10.00014- Fact Sheet: Fact Sheet on the Proposed Plan,
10.00014 prepared by U.S. EPA", Region 2, April 199.9 .

• P. 10.00015- Plan: Superfund Proposed Plan. Federal 'reolote
10.00029 Site, Manyille, New Jersey, prepared by U.S. EPA,

Region II, Apr~l 1999.

P. 10.00030- Memorandum to Mr. Richard L. Caspe, Director,
10.00032 Emergency and Remedial Response Division, U.S.

EPA, Region II, from Mr. Bruce K. Means, Chair,
National Remedy Review Board, Office of Solid
Waste and Emergency Response, re: National Remedy
Review Board Recommendations for the Federal
Creosote Superfund Site, May 3, 1999.

11.1 SPA H••dquarter.

·0

P. 11.00001- Repert: Presumptive Remedies for Soil., Sediments
11.00059 and Sludges at Wood Treater Site" prepared by

U.S. EPA, Office of Solid WI.te and Emergency
R••pen•• , D.cember 1995.
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• Chrbtine Todd Whitman.
Gl)v~rnor

Jitate of ~2m jJusqz
Department 01 Environmental prorection Rob."t C. Shinn, Jr.

CnmmilSioncr

Ms. Jeanne M. Fox
Regional Administrator
U.S. EPA - Region n
290 Broadway
New York. NY 10007-1866

Subjett:

Dear Ms. Fox:

Federal Creo.ote Superfund Site
Record or Dtcision (ROD)

•

•

The New Jersey Department ofEnvironmeotaJ Protection (NJDEP) hac; evaluated and eooeurs
with the components ofthe selected remedy as described belpw for the Federal Creosote
SuperfUnd Site. 11le selected remedy corrcsponcls to the first planned operable unit for the Site
which includes properties located in Manville Borough. Somerset County. New Jersey.

Th~ major components ofthe 3Clccted remedy in~lude;

• Permanent relocation ofresidents fi'om and estimated 10 to 19 properties so that the houses can
be demolished for the excavation ofoontaminated source material.

• Excavation of bufu:d lagoons and canals that arc considered source areas of the creosote
contamination.

NJDEP concurs that the selected remedy is protective of human health and the eDvironmcot.
complies with requirements lhat arc legally applicable or relevant and appropriate for the
remediaJ aet;on. and is cost l.ifeetive.

The: State ofNew Jersey apprecialcs the opportunity afforded ro participate in the Superfund
process.
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APPENDIX V

RESPONSIVENESS SUMMARY
FEDERAL CREOSOTE SUPERFUND SITE

MANVILLE, NEW JERSEY

INTRODU~TION

This Responsiveness Summary provides a summary of the public's
comments and concerns regarding the Proposed Plan for the Federal
Creosote site and the u.s. Environmental Protection Agency's
(EPA's) responses to those comments. At the time of the public
comment period, EPA had proposed a preferred alternative for
remediating the source material contained in the buried lagoons
and canals which has been designated as Operable Unit 1 (OU1).
All comments summarized in this document have been considered in
EPA's final decision for selection of a remedial alternative for
OU1.

EPA held a public comment period to solicit community input and
ensure that the public remains informed about site activities.
EPA's Proposed Plan for Operable Unit 1 was released to the
public on April 30, 1999. A copy of the Proposed Plan was placed
in the Administrative Record and was made available in the
information repository at the Manville Public Library. A public
notice was published in The Manville News and The Courier-News on
April 30, 1999, advising the public of the availability of the
Proposed Plan. The notice also announced the opening of a 30-day
public comment period and invited all interested parties to an
upcoming public meeting. In response to a request from a
concerned party, the public comment period was extended to June
25, 1999.

The public meeting to present the preferred remedial alternative
for OU1 was held at the Weston Elementary School, Newark Avenue,
Manville, New Jersey on May 12, 1999, at 7:00 pm.

This Responsiveness Summary is divided into the fe_lowing
sections:

I. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS: This
section provides the history of community involvement and
interests regarding the Federal Creosote site.

II. COMPREHENSIVE SUMMARY OF MAJOR QUESTIONS, COMMENTS, CONCERNS
AND RESPONSES: This section contains summaries of oral
comments received by EPA at the public meeting, EPA's

1



responses to these comments, as well as responses to written •
comments received during the public comment period.

The last section of this Responsiveness Summary includes
appendices which document public participation in the remedy
selection process for this site. There are four appendices
attached to this Responsiveness Summary. They are as follows:

Appendix A contains the Proposed Plan that was distributed
to the public for review and comment;

Appendix B contains the public notice which appeared in the
Courier-News;

Appendix C contains the transcripts of the public meeting;
and

Appendix D contains the written comments received by EPA
during the public comment period.

I. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS

•

NJDEP and EPA have taken an active role in community involvement
at the site. Community relations activities included:

• Public meeting held by NJDEP to eJ~lain history of the site
and plans for future investigations (April 16, 1997).

• Public meeting held by NJDEP updating residents of
preliminary findings and providing plans for future
investigations (September 10, 1997).

• Public meeting held by EPA to discuss plans to install
monitoring wells and sample the soil on each property in the
Claremont Development (January 21, 1998).

• EPA circulated a flyer to request residents to sign access
agreements which give the Agency permission to conduct soil
sampling on their properties (February 10, 1998).

• EPA prepared and distributed a fact sheet to inform affected
residents and local officials of site investigations and
upcoming actions. The fact sheet also contained information
on health issues, EPA contact persons, and the contacts for
the Community Advisory Group (May 1998) .

EPA held a public meeting to release surface sampling
results and to inform residents of future plans, including
subsurface soil sampling in Fall 1998 and additional
groundwater sampling in Spring 1998 (July 1998) .

2
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• • EPA circulated a flyer to announce the start of subsurface
soil sampling within the development, and describe the
sampling process and equipment to be used. The flyer also
presented a schedule for field investigations (November 15,
1998).

• EPA issued a press release to announce that it had placed
the Federal Creosote site on the final National Priorities
List (January 19, 1999).

• A citizens advisory group meeting was held. EPA provided
residents information on the progress of the investigations
as well as a schedule of upcoming events {February 9, 1999).

• EPA representatives met individually with homeowners whose
houses are located either adjacent to or over lagoon and
canals to explain the data they had received concerning
their property (week of March 15, 1999).

• EPA held a community meeting to inform residents of the
progress of ongoing site investigations and possibie opt~ons

that may be considered for properties located in lagoon and
canal areas (March 18, 1999).

• • A community update flyer was distributed by EPA to members
of the community summarizing the meeting of March 18 th and
providing a map to each resident depicting lagoon and canal
areas (March 22, 1999).

• EPA provided a flyer to all residents of the community
informing them of upcoming field activities in the
development that included additional sampling of specific
properties and surveying of sampling points (March 1999) .

• A citizens advisory group meeting was held with EPA~ EPA
presented to the residents information about the
availability of a Technical Assistance Grant (March 31,
1999) .

• Community interviews were conducted by EPA with Claremont
Development residents, local officials, and other interested
parties to assess their current issues and concerns (April
1999) .

• EPA established an information repository for the site at
the Manville Public Library on 100 S. 10th Avenue (April 29,
1999) .

• EPA placed a notice in The Manville News and The Courier
~ to announce the release of the Proposed Plan and
Engineering Evaluation/Cost Analysis {EE/CA) Report, the

3



opening of a 3D-day public comment period, and a public
meeting on May 12, 1999 (April 30, 1999).

• EPA opened the public comment period on the Proposed Plan,
scheduled to run from April 30, 1999 to June 1, 1999.

• Flyers were sent to each residence within the Claremont
Development reminding people of the upcoming public meeting
and providing additional information about field activities
being conducted in the neighborhood in the upcoming two
weeks (May 3, 1999).

• EPA held a pUblic meeting to provide an opportunity for
public comment on the preferred alternative for the first
operable unit, the lagoon and canal areas in the Claremont
Development. Over 100 local residents attended the meeting
at Weston School (May 12, 1999).

• An open house was held in the EPA field office where the
public was invited to ask questions and obtain additional
information about how EPA conducted remediation work in
other residential neighborhoods similar to the Claremont
Development (June 2 & 3, 1999).

• In response to a public comment, EPA extended the comment
period to June 25, 1999.

Community concerns have centered around the impact that soil
contamination in the development may have on the quality of life
as well as the associated economic impact on the value of
property in the Claremont Development. Additional community
concerns regarding site cleanup activities were raised during the
May 12th public meeting and are summarized in Section III below .

•
II. COMPREHENSIVE SUMMARY OF MAJOR OUESTIONS, COMMENTS,

CONCERNS, AND RESPONSES

This section summarizes comments received from the pub+ic during
the public comment period, and EPA's responses.

A. SUMMARY OF QUESTIONS AND EPAs RESPONSES FROM THE PUBLZc
MEETZNG CONCERNING THE FEDERAL CREOSOTE SZTE - MAY 12, 1999

A public meeting was held May 12, 1999, at 7:00 p.m. at the
Weston Elementary School, Newark Avenue, Manville, New Jersey. .
Following a brief presentation of the investigation findings, EPA
presented the Proposed Plan and preferred alternative for the
Federal Creosote site. Comments raised by the public following
EPA's presentation are categorized by relevant topics and
presented as follows:
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• l.
2 .
3 .

. 4.
5.

Permanent and Temporary Relocation
Remedial Construction
Health Concerns
Funding the Preferred Remedy
Property Ownership Issues and Potential Liability
to Homeowners

•

•

1. Permanent and Temporary Relocation

Comment #1: As part of the preferred alternative, ten to
nineteen houses would be demolished so that the lagoo~ source
areas may be excavated. Several questions were raised about the
disposition of the property during the remedial construction
phase of the project including: is it necessary for the
government to buy the land; can the property owners own the land,
and build new homes on their land once remediation is completed;
if this option is chosen by the property owner, will the property
owner get enough money to rebuild what they have?

Response: Entering into an arrangement with a property owner by
which the party retains ownership of the land and EPA purchases
the structure is an option that can be made available to affected
property owners at the site. Homeowners who retain ownership of
the land would receive compensation for the present value of the
structure which is to be removed.

Comment #2: One commenter suggested that EPA buyout the entire
community and offer everybody $150,000, instead of implementing
the preferred remedy.

Response: The issue of property purchase in the Claremont
Development by EPA is triggered by the need to excavate source
material. If source material exists within close proximity of a
structure such that excavation would endanger its structural
integrity or threaten the safety of area residents and
remediation workers, then that property would be purchased and
the structure demolished. At present, EPA believes it is
necessary to purchase ten to nineteen properties and demolish the
associated structures so that the source material can be
excavated. However, additional data will determine whether there
is a need to purchase other properties in the Claremont
Development in order to excavate source material.

Comment #3: The Proposed Plan states that it may be necessary to
temporarily relocate residents other than those who reside in
houses with canals beneath them, particularly residents on East
Camplain Road and Florence Court, due to a possible road closure.
The following questions were raised concerning the possibility of
temporary relocation of residents located on Florence Court and
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East Camplain Road: Is temporary relocation mandatory? To avoid •
temporary relocation, would it be possible to park on another
street and walk to our homes?

Response: Temporary relocation is a voluntary program. If it
becomes necessary to close a portion of a road during
construction, EPA would make temporary relocation available to
residents directly affected by such a closure on a voluntary
basis. If a road closure becomes necessary, those residents
directly affected by limited access to their homes may either be
temporarily relocated or may park their vehicles on another
street and walk to their house. .

Comment #4: Do the temporarily relocated residents find their own
apartments or does EPA find an apartment for them? Who pays the
rent? Is there a certain amount that EPA would allow for rent?. .
Response: Should EPA offer to temporarily relocate a resident and
the resident agrees to be temporarily relocated, EPA would find a
rental property for that resident and make paYments directly to
the landlord. The resident would continue to have financial
responsibility for his/her home (e.g. mortgage). If a resident
finds their own rental property, the amount of rent a temporarily
relocated resident would be entitled to would be based on a
typical rent for a rental property in Manville.

Comment is: If we live in a home with 3 bedrooms, have a yard and •
a basement, how does EPA accommodate us during temporary
relocation - do we get a comparable living situation?

Response: Temporarily relocated residents may choose from a range
of lodging options, depending on family size and needs. These
include apartments and single-family houses that are available in
the area. Consideration will be given to family size, commuting
patterns to work and school, whether the family has pets ~nd

personal preferences. Relocation specialists will work with
families to help identify their needs and preferences.

Comment #6: A resident asked if security personnel would be
provided to watch houses during the period of temporary
relocation.

EPA Response: Twenty-four hour security would be provided during
the cleanup activities.

Comment #7: A resident expressed concern that EPA had indicated
it could take up to one year to complete the permanent relocation
of affected property owners, and that seemed like a long time.

EPA Response: EPA estimates that the permanent relocation process
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•

will take nine months to one year, from the start of the process
until the last person is permanently relocated. It is EPA's
experience that some relocations will progress quickly and others
may take up to one year.

Comment #8: Should homeowners in the drip area continue to invest
their money in their homes to do general maintenance?

EPA Response: Sampling results for the subsurface soil conditions
will be provided to residents this summer. These results will
indicate if other source areas are present in the development.
Should other areas of source material be identified in the
community, it may be necessary to purchase addi,tional properties
to excavate such material. Therefore, it is recommended that
residents wait until this data is provided to them before major
home renovation projects are implemented.

2. Remedial Construction

Comment #9: As part of construction activities, EPA plan~ to
control dust and odors to the maximum extent practicable.
Several questions were raised concerning dust and odors
including: how does EPA plan to control odor and dust; can EPA
power wash houses surrounding the construction area to remove
dust from the houses; will odors and dust get into peoples houses
and into their carpets, and if so, will EPA replace those
carpets?

EPA Response: EPA will take measures to control dust and odors
during remedial construction activities. The specific
engineering controls used to limit dust and odor emissions will
be considered during the design stage of the project. EPA's
efforts in,dust control would focus on.preventing the migration
of any potentially contaminated dust. However, EPA has pressure
washed buildings at other sites to remove dust from non
contaminated construction activities. Odor controls will be put
in place to limit odors during remediation activities. It is not
anticipated that odors will penetrate carpeting to such an extent
that EPA will need to replace it.

Comment #10: One resident inquired if it would be possible to
move a house that is located above the canal source area, dig out
the source material, and then replace the house back on its
original location.

EPA Response: The EE/CA report considered moving houses off their
foundations to remove the source material; however, due to space
limitations, this was not considered practicable. In other
residential communities with contamination beneath houses, EPA
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has underpinned the foundation of the house, and removed the
contaminated material. Underpinning is an alternative to
demolition. However, use of such an option is dependent on the
lateral and vertical extent of source material found in the deep
soils on the property. Deep soil sample results that will
provide information on the extent of source material in the
community will be available this summer. This information will
be a significant factor in the decision on whether a structure
may be underpinned or may need to be demolished to safely remove
source material.

Comment #11: Several questions/comments were raised about the
time of operation of cleanup activities and length of time it
would take to complete construction activities. These
questions/comments were: What hours and days will construction
activities be conducted; if this site is a priority, would seven
days a week be necessary to get the site cleaned up in an
expedited fashion; if resources applied to the cleanup are
doubled, the work will be completed in half the time; how long
will the cleanup take; which lagoon will be cleaned up first,
lagoon A or lagoon B?

•

EPA Response: It is anticipated that construction activities will
be carried out five days a week from approximately seven o'clock
in the morning to five o'clock in the evening. As at other
remediation sites situated in residential neighborhoods, remedial •
workers typically arrive at the site at seven o'clock in the
morning. At that time, health and safety meetings are conducted
and the day's activities are planned and coordinated. Operation
of heavy equipment may not start until an hour later. Community
input will be taken into consideration in establishing the hours
of construction activities.

EPA realizes that the schedule of construction activities would
be shortened if construction were to take place seven days a week
or if resources allocated to the work were doubled. However,
these approaches may pose a great deal of inconvenience and
burden on the community. Community input during the design phase
of the project will be solicited to achieve a balance between the
speed of remediation and community disruption.

It is anticipated that cleanup of the lagoon and canal areas
would be completed in three and a half to four years. This time
frame includes approximately one year to design and relocate the
residents, and two to three and a half years to conduct remedial
construction activities. .

The decision on which area gets cleaned up first will be made
during the design process - with community input.

Comment #12: Several questions/comments were raised regarding the
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flow of traffic into and out of the community including the
resident's accessability to their community, as well as the
amount of truck traffic that is planned for construction
activities. Specific questions/comments were: the possibility of
closing roads in the community will restrict access to the
development - there would be no way for residents or emergency
services to get in or out of the development; how many dump
trucks will it take to remove 44,000 cubic yards of material?

EPA Response: The remedy would be designed to keep access to the
Claremont Development open at all times. The construction
activities would be designed to limit the restriction of traffic
flow and avoid a complete road closure. However, should it
become necessary to temporarily close a portion of a road to
carry out remedial activities, detours would be provided that
allow access to the development. In the event that detours
become necessary, emergency services and residents in the area
would be informed of such detours before they would be
implemented.

The number of dump trucks required to remove 44,000 cubic yards
of material and backfill the excavated area with clean fill is
estimated to be approximately 3,300 trucks. However, further
consideration of roadway weight limits and traffic controls will
be considered in the design and construction phases of the work
to determine the number of trucks needed. In addition, traffic
patterns used and the frequency of trucks entering and exiting
the development will also be considered during design, with
community input.

Comment #13: A number of questions were asked concerning the
manner by which material would be transported out of the
community during remedial construction activities: would the
trucks be sealed; how would the trucks be loaded without getting
the waste material on the tires and wheels and spreading it
through the community?

EPA Response: All vehicles used to transport the waste material
would be sealed before they leave the loading area and exit the
development. Truck tires would be cleaned before leaving the
loading area to prevent tracking the waste material through the
development.

Comment 114: Several questions focused on the identity and number
of remediation workers that would be used: are the remediation
personnel federal workers or private contractors; how many
workers would be used?

EPA Response: Cleanup work at Superfund sites is typically
performed by private firms under contract with the government or
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PRPs. The remediation workers at the Federal Creosote site would •
be employees of private firms that are specialized in remediation
work. The number and type of workers required will vary during
different phases of the work. Private contracting firms will
recommend the number of employees needed to perform specific
tasks which are subject to EPA or United States Army Corps of
Engineers (USACE) approval. However, a remediation contractor
has not been selected to undertake construction work at this time
and, therefore, the number of workers required is not yet known.

Comment #15: What happens to fences, sheds, and pools in the back
yards of properties where it is necessary to excavate canals or
exit trenches?

EPA Response: If a shed: can be moved out of the way of the
excavation area without compromising its structural integrity, it
would be moved. However, if the shed cannot be moved and
replaced intact in its current condition, the structure would be
demolished prior to excavation and be replaced after remediation
work on that property is completed. In the case of fixed
structures such as pools and fences that may be located in the
area to be excavated, it is anticipated that such structures
would be demolished and replaced. /

Comment #16: One commenter stated that he had information that
led him to believe that.the cleanup of industrial sites takes •
precedent over the cleanup of residential sites. The same
commenter also stated that he noticed in the Proposed Plan that
parts of the Rustic Mall may be located over the canal area and
asked if the cleanup of the Mall could be performed at the same
time that cleanup of the Claremont Development takes place.

EPA Response: EPA response actions are designed to mitigate
threats to human health and the environment regardless of whether
such threats are located in a commercial or residential setting.
In the case of the Federal Creosote site, EPA focused its
investigation efforts in the residential community where the
majority of the source material is located and, therefore, poses
the greatest risks to human health and the environment.

EPA is aware of the potential for other source areas to be
located beneath the Rustic Mall. As a result, EPA is currently
investigating subsurface soils in the Mall. Should the need
arise to cleanup portions of the Rustic Mall, EPA may be able to
coordinate the cleanup of the Rustic Mall with the residential
neighborhood.

Comment #17: Would EPA still remediate the canal and lagoon areas
if a commercial development were to be built in place of the
residential development?
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EPA Response: EPA would remediate the canal and lagoon material
if a commercial development were to be built in place of the
residential development. The canal and lagoon material are the
source of soil, groundwater, and possibly sediment contamination
in the area. The source material within the lagoons and canals
represents an uncontrolled release into the environment and,
therefore, would be remediated irrespective of the future use of
the land.

Comment #18: One commenter stated that the Proposed Plan was
vague in terms of concrete specifications for the remedial
acticn.

EPA Response: EPA seeks public comment to ensure that the
criteria of community acceptance for a preferred remedy has been
considered before EPA invests considerable resources in design of
a remedy. The intent of the Proposed Plan is to provide the
public an opportunity to comment on what EPA proposes to do at a
site. The specifics of ~ the work will be performed is a
component of design which usually begins only after community
acceptance criteria is given consideration.

3. Health Concerns

Comment #19: One commenter asked what creosote does to the body.

EPA Response: Coal-tar creosote is a blend of over 200 compounds
and approximately 85% of it is composed of polycyclic aromatic
hydrocarbons (PAHs). Although no data exist which suggest PARs
are human carcinogens, some of the PAH components of creosote
have been classified by EPA as probable human carcinogens. In
studies conducted on animals, PAHs have been associated with
certain types of cancers'. Therefore, as part of its mission to
protect public health, EPA assumes that PAHs may also cause
certain types of cancer in humans. Certain non-cancer health
effects have also been associated with exposure to PAHs and
creosote. These include irritation of the respiratory tract and
skin irritation. .

Comment #20: Is anyone in danger of dying from the creosote?
What is the mortality rate of living in the Claremont
Development?

EPA response: No one can give a precise answer to the question of
mortality. EPA evaluated the potential for current or future
exposure to contaminated soil resulting in an increased risk of
cancer and found a one in 10,000 chance of developing cancer
during a lifetime of exposure to contaminated soils over a 30
year period for most of the residents in the community. When
determining risk, EPA makes conservative assumptions about

11



exposure to contaminants. For instance, it is assumed that
people would ingest small amounts of soil every day for a period
of 30 years. EPA combines that information with conservative
assumptions about the toxicity of the chemicals that comprise
creosote, which in this ,case, are predominantly PAHs. EPA is
most concerned about PABs, which have been demonstrated to cause
some types of cancers in animal studies. Although PAHs have not
been demonstrated to cause cancer in humans, EPA cautiously
treats any chemical that causes cancer in animals as if it has
the potential to be a human carcinogen. The risk assessment for
the Federal Creosote site, therefore, takes a conservative
approach to evaluate the reasonable maximum exposure to the soil
and combines this with information on the toxicity of the PARs to
estimate the potential risks from exposure to contaminants in the
soil by the residents of the Claremont Development.

Comment #21: A resident suggested that people with health
concerns might want to get a blood test to give them peace of
mind.

.'

EPA response: Special tests are available which are able to
detect PAHs attached to certain body tissues or in blood. These
tests, however, are limited in that they cannot determine the
extent or source of exposure or if health effects will occur due
to exposure to PAHs. Since these tests require special
equipment, they cannot usually be performed in all doctors' •
offices. The names of doctors who can perform these tests are
available from the Agency for Toxic Substances and Disease
Registry (ATSDR).

Comment #22: Some residents inquired if specific types of land
use in the Claremont Development posed any threat to their
health, specifically: is it safe to let small children play on
this potentially hazardous soil; is it safe to eat the vegetables
grown in my garden?

EPA response: A portion of the Claremont Development was part of
the former drip area. In this area, treated lumber was left to
drip and dry immediately after treatment. Creosote compounds
were detected in surface soils at many properties in this area.
Typical average exposures are not expected to contribute
significantly to an increased risk. Because the subsurface soil
investigation is not complete and a thorough risk assessment has
not yet been conducted to determine what the potential risks are,
activities with high exposures to the ,subsurface should be
avoided. PAHs, which are the primary chemicals of concern at the
site, are not readily bioaccumulated in vegetables, and,
therefore, increased risks from exposure to home-grown vegetables
are not expected. However, as a extra precaution, residents may
consider a raised garden - bringing in a few inches of topsoil in
which to plant vegetables.
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Comment #23: A resident que~tioned whether the creosote
components found in the Millstone River affect the Elizabethtown
Public Water system, which uses the Millstone River as a source
of pUblic water supply.

EPA response: Samples of surface water and the sediment were
taken from the Millstone River upstream of the public water
supply intake. Creosote components were detected in the sediment
of the river t however, no components of creosote were detected in
the surface water. EPA has scheduled additional sampling of the
surface water and sediment for this summer. In addition, . the
Elizabethtown Water Supply performs routine testing of the water
on a regular basis to ensure the safety of the water supply.

4. Funding the Preferred Alternative

Comment #25: Several questions were raised concerning the funding
of the project: is the cleanup being funded by the government;
can funding be pulled from our site?

EPA Response: EPA has identified one viable potentially
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responsible party (PRP) for the Federal Creosote site. The PRP •
may be provided an opportunity to fund or undertake the work.
Should the PRP elect not to fund or undertake the work, the work
will be funded by the United States government and the State of
New Jersey. In the latter case, ninety percent of the cost will
be the paid by the federal government, and ten percent of the
cost of the remedial action will be 'paid by the state.

5. Property Ownership Xssues and Potential Liability to
Homeowners

Comment #26: A question was raised concerning property deeds,
particularly, if homeowners would have clean deeds at the
completion of the remediation. There was concern expressed about
what type of notation would be placed on the deeds to indicate
that EPA had cleaned up their properties.

EPA response: At the conclusion of the cleanup, EPA will provide
documentation to residents which states that properties were
cleaned and that the homeowners have unre$tricted use of their
properties.

Comment #27: Should homeowners in the Claremont Development
decide to sell their properties at any time after the cleanup,
would there 'be any future liability to those selling their homes? •

EPA response: EPA will not assign federal liability for cleanup
actions to the homeowners of the Federal Creosote site, but can
make no assurances about lawsuits from others. EPA will stay
involved with the community after the cleanup to provide
residents with any requests for documentation or information on
behalf of prospective buyers.

B. WRXTTEN COMMENTS RECEXVED DORXNG THE PUBLXC COMMENT PERXOD
FROM THE POTENTXALLY RESPONSIBLE PARTY

Comments and concerns which were not addressed at the public
meeting were accepted in writing during the public comment
period. Written comments that were received from Kerr-McGee, a
potentially responsible party, appear in this section of the
responsiveness summary, verbatim, in italicized print. These
written comments are categorized by relevant topics and presented
as follows:

1.
2.
3.
4.

Superfund Process
Health/Risk Characterization
Proposed Remedy
Relocation
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1. Superfund Process

Comment #28: The scope of the EPA's preferred alternative is not
compatible with the definition of Operable Unit provided in the
National Oil and Hazardous Substances Pollution Contingency Plan
(NCP). The Proposed Plan indicates that the cleanup strategy for
the site is the first phase, or Operable Unit, and is considered
to be an early action that only addresses cleanup of the highly
contaminated source areas. The NCP defines an operable unit as a
discrete action that comprises an incremental step toward
comprehensively addressing site problems.

The highly contaminated soils and sludges identified in canals A
and B and lagoons A and B can reasonably be identified as source
materials whose location satisfies the NCP definition of an
operable unit. However, the $58,000,000 estimate for EPA's
preferred alternative is not consistent with an action that is
supposed to be a "discrete portion of the remedial response".
For example, the average Superfund cleanup construction project
cost is now $10,000,000. The current average reflects a decrease
of $1.2 to $1.6 million per project over the last two years.
Moreover, the Superfund Program was able to affect these savings
while maintaining protective cleanups that continue to achieve
the mandate for "permanence" and treatment of .waste. The site is
neither so complex, nor the exposure to hazardous substances so
acute, as to warrant an expenditure of almost six times the
current average.

If the EPA preferred remedy is not an operable unit, the EE/CA
suggests it is a removal action. However, the estimated cost and
dura tion of the EPA preferred remedy would also not justify it as
a removal action under the NCP.

EPA response: The NCP states that an operable unit may address
geographical portions of a site, specific site problems, or
initial phases of an action, or may consist of any set of actions
performed over time or any actions that are concurrent but
located in different parts of the site. EPA's decision to
identify the lagoon and canal source material as an operable unit
is consistent with the NCP definition of an operable unit, and is
a discrete action comprising an incremental step toward
comprehensively addressing site problems. The $59,100,000
estimate is specific only to OU1, a discrete portion of the
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remedial response, and is not applied to any other area of the •
site.

It is misleading to compare the cost of anyone site to an
"average cleanup" cost. The cost assumptions found in the
remedial alternative cost estimate are set forth in detail in the
EE/CA and rely, in part, on vendor submissions. In particular,
the cost of treatment adds considerable expense because the
source material is a RCRA listed waste which must be treated in
accordance with RCRA land disposal restrictions.

Comment 129: In light of the comment above, EPA should have
gathered more information regarding the nature and extent of
contamination, developed remedial alternatives that encompassed
all the pres~tive remedy options, and performed a more
comparative analysis typical of a feasibility study. As
explained later in this comment document, there exist other
options, not considered by EPA, to accomplish the objectives set
forth in the proposed plan for this operable unit for
considerably less cost.

EPA response: The EE/CA considered a number of remedial
alternatives including in-situ treatment (Le., slurry grouting,
chemical grouting), off~site disposal, bioremediation, thermal •
desorption, and incineration. Analysis of these alternatives were
provided in the EE/CA and is discussed in greater detail below.

Comment #30: In opting for the permanent relocation at ten to
nineteen residents, there was an obligation under the NCP to seek
a cost-effective remedial action once the affected areas were
vacated.

The NCP provides for remedial action costs associated with the
permanent relocation of 'residents. In doing so, it is presumed
that relocation (either alone or in combination with other
measures) is more "cost-effective" than, and environmentally
preferable to, the secure disposition off-site of such hazardous
substances that may otherwise be necessary for the protection of
the public health or welfare.

Relocation of residents in this plan appears to be for practical
pu~oses, i.e., to facilitate the excavation of the buried wastes
as ATSDR has determined that there are no short-term exposure
risks. However, if residents are relocated to facilitate
cleanup, longer-term risks must also be reduced. This reduction
in potential risks would suggest that the limitations to on-site,
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in-situ or ex-situ remedial options, which were eliminated from
consideration in the Proposed Plan would have been removed.
Hence, on-site actions should be reasonably considered in
conjunction with relocation. The plan should therefore evaluate
both ex-situ and in-situ, on-site alternatives, because they
would considerably reduce the remedial costs.

EPA response: The scope of the permanent relocation is limited to
properties that have structures located either above or adjacent
to source material. The EE!CA considered on-site, in-situ and
ex-situ remediation, however, the space provided by the permanent
relocation of ten to nineteen properties is not contiguous and is
limited to such an extent that these remedies could not be
effectively implemented.

Comment #31: The $58,000,000 preferred alternative identified in
. the Proposed Plan by EPA warrants a review by the National Remedy
Review Board (NRRB).

The EPA administrative memorandum announcing the formatLon of the
NRRB anticipated that the board would conduct its review and make
its recommendations on a preferred remedy before a proposed plan
is issued for public comment. Moreover, the involvement of the
NRRB was extended to the review of non-time critical removal
actions, applying the same criteria and emphasizing that the
review occur before the Engineering Evaluation/Cost Analysis
(EE/CA) is issued for public comment.

There is no mention in the Proposed Plan that an NRRB review took
place, or if it did, what the recommendations of the NR.RB were.

EPA response: The preferred alternative was reviewed by the NRRB
before the Proposed Plan and EE/CA were made available for public
comment. The recommendations of the NRRB were included in the
Administrative Record for the site. The Proposed Plan did not.
explicitly identify the NRRB recommendations, however, the NRRB
recommendations were taken into consideration in the selection of
the preferred alternative and are addressed in the Record of
Decision.

Comment #32: By conducting the Engineering Evaluation/Cost
Analysis (EE/CA), EPA acknowledged that it could not take
advantage of the generic justification provided by the
"Presumptive Remedies for Soils, Sediments, and Sludges at Wood
Treater Sites."
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EPA has identified pre~umptive remedies for wood treater sites,
which the agency believes represent appropriate response action
al ternatives. The actions identified in the presumptive remedy
document are expected to be used except under unusual site
specific circumstances. Presumptive remedies are e~ected to
save time and reduce costs and, therefore, generally should be
used. EPA also acknowledged that it might be possible to
accelerate remedy selection for non-presumptive technologies by
performing a conventional Remedial Investigation and Feasibility
Study (RI/FS) or EE/CA.

EPA response: An EE/CAmay consider a broad range of remedial
alternatives that EPA may consider as appropriate response
actions. The bioremediation and thermal desorption technologies
were considered in the 'EE/CA. The EE/CA presented rationale why
these two technologies were not considered appropriate for on
site application and pr,ovided an analysis of each of these
alternatives for off-site application. Many of the presumptive
remedial approaches presuppose either the viability of on-site
action or the availability of open land to perform treatment,
neither of which are practical options in this neighborhood.

Comment #33: EPA adopted presumptive remedial approaches to
streamline and accelerate the remedy selection process. However,
at the site, EPA still found it necessary to carry out an EE/CA
to justify its remedy selection. Although the EE/CA did
streamline the remedy selection process, the $58,000,000 cost for
the remedy can hardly be viewed as a minimized cost. This is due
largely to the fact that excluding the no action alternative, of
the five remedial alternatives considered in the EE/CA, four were
predicated on general response actions involving excavation' and
off-site disposal and treatment. Hence, the largest engineering
cost component (excavation and off-site treatment and disposal),
that represents in excess of 50~ of the estimated remedial cost,
was common to the majority of alternatives. As a result, the
EE/CA was skewed in its ~valuation. The EE/CA did not consider
alternatives that employed bioremediation and/or thermal
treatment, two additional technologies identified in the wood
treater presumptive remedy document.

EPA response: Remedial alternatives such as bioremediation and
thermal treatment were given consideration in the EE/CA. The
preferred alternative is thermal treatment of the source
material. In weighing these remedial alternatives, consideration
was given to a number of criteria that include compliance with
ARARs and implementability. RCRA is a federal law that mandates
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procedures for treating, transporting, storing, and disposing of
hazardous substances. To comply with RCRA, once the material is
removed, it must be treated prior to disposal. This treatment
may occur either on site, or if treated off site, the material
must be handled at a RCRA-permitted facility. Space limitations
at the site render on-site treatment alternatives
unimplementable. No RCRA-permitted bioremediation facilities
were identified in the EE/CA and, therefore, that alternative was
not carried forward for additional consideration.

Comment #34: The EE/CA was biased in its identification of
remedial alternatives, even in identifying those that are
consistent with presumptive remedies for wood treater sites.

The EE/CA considered only certain alternatives relating to
bioremediation, thermal desor,ption and incineration technologies,
the identified presumptive remedies for wood treater sites.
However, in deciding to conduct the EE/CA, EPA should have
considered on-site, ex situ or in-situ bioremedial and/or thermal
options that would achieve the stated obj~ctives, particularly as
such options become practical with resident relocation.
Moreover, in-situ options are less likely to result in the
magnitude of potential exposures to the community during
excavation as compared to the EPA'S preferred alternative.

EPA response: The EE/CA considered a wide range of alternatives:
in-situ treatment, bioremediation, thermal desorption,
incineration, and off site disposal. The lack of open land area
within the development as well as the viability of performing an
inherently industrial activity in a residential neighborhood were
two issues identified in the EE/CA that led to the conclusion
that on-site options for treatment and disposal of excavated
materials were not implementable. In the event that it would
become necessary to permanently relocate residents from nineteen
properties, permanent ~elocation of residents at these properties
would not provide enough space to make eitherbioremediation or
thermal treatment alternatives practicable since the nineteen
properties are not contiguous throughout the development. There
are areas where relocation would occur on adjoining properties,
however, this still does not provide adequate space for on-site
treatment.

Comment #35: On-site options, which are consistent with the
presumptive remedies for wood treater sites, would be viable once
residents are relocated.

EPA response: As stated above, EPA disagrees with the assessment
that on~site options would be viable once residents are
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relocated.
those areas
anticipates
relocated.

The permanent relocation of residents is limited to
where source material is located, and the remedy
that the remaining home owners would not be •

Comment #36: The presumptive remedy guidance recognizes that,
among other things, there may be significant advantages of
innovative technologies, over the presumptive remedies that
warrant their consideration. To the extent in-situ application
of one or more of the presumptive remedies would be considered
innovative, the NCP expects EPA to consider an appropriate
innovative technology. As indicated in EPA's Presumptive Remedy
Policy and Procedures, presumptive remedies do not preclude the
consideration of innovative technologies should the technologies
be demonstrated to be as effective or superior to the presumptive
remedies.

EPA response: The NCP contains the expectation that EPA will
consider the use of innovative technologies when such
technologies offer the potential for superior implementability
and fewer adverse impacts compared to other available approaches.
On-site, in-situ technologies were given consideration in the
EE/CA. They were considered to be unimplementable in a
residential setting such as the Claremont Development and further •
would not provide a satisfactory degree of permanence as
discussed further below.

Comment #37: The only complete discussion of the balancing
criteria, other than cost, appears for the first time in the
Proposed Plan. Since the Proposed Plan only presented two
remedial alternatives, one being No Action, other remedial
alternatives, including those that should have been considered,
did not benefit from this more detailed evaluation.

EPA response: Remedial alternatives other than those discussed
in the Proposed Plan were given consideration and evaluated in
the EE/CA. Alternatives in the EE/CA were evaluated on the basis
of balancing criteria, such as long-term effectiveness, short
term effectiveness, implementability, and the reduction of
toxicity, mobility and volume through treatment. Since the
source material to be addressed in.QUl is located within a
residential community without adequate space, not all remedial
alternatives considered in the EE/CA were carried through to the
Proposed Plan, particularly remedial actions that would require
locating objects such as an incinerator, thermal desorber, or a
bioreactor in a densely-populated residential community.

Comment #38: EPA's preferred remedial alternative was not
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compared to remedial alternatives that employed the other
presumptive wood treater remedies, or remedial alternatives
developed, using all of the balancing criteria, i.e., long-term
effectiveness and permanence, reduction in toxicity, mobility and
volume and short-term effectiveness, in addition to
effectiveness, implementability and cost. These criteria, along
with the other threshold criteria were only discussed in the
Proposed Plan when the basis of comparison was only No Action.
Therefore, the EPA's preferred remedial alternative was not
afforded a full comparative analysis, which focuses on the
relative performance of each considered alternative, as
contemplated in the NCP.

EPA response: Other presumptive wood treater remedies such as
bioremediation, thermal desorption, immobilization, and
incineration were considered in the EE/CA. Immobilization was
not considered effective since it is better suited for inorganic
contaminants. The contaminants at the site are organic compounds
derived from creosote waste. As discussed earlier,
bioremediation and thermal desorption were considered as on-site
and off-site treatment alternatives in the EE/CA. Due to space
limitations and the residential nature of the community, the on
site options of these alternatives were not carried forward for
further analysis. Off-site options for these alternatives were
also considered in the EE/CA, however, these options were not
considered viable, due to the lack of facilities that are
permitted to treat this RCRA-listed waste.

Comment #39: The EE/CA should have considered waiving certain
ARARs in light of the costs for the considered remedial
alternatives.

The Proposed Plan states that the material in the source areas is
a listed RCRA-waste. Off-site treatment and disposal would
therefore need to be performed at a RCRA-permitted facility. The
EE/CA identified this issue as an ARAR, effectively eliminating
any other off-site thermal treatment, except incineration, as an
option because no such RCRA-permitted facility was identified.
Consequently, the EPA's preferred remedial alternative adopts
off-site thermal treatment by an incinerator.

Once again, the cost associated with the EPA'S preferred remedial
alternative ($58,000,000) should have triggered a more in-depth
review of treatment options. Aside from the previously mentioned
alternatives, which are consistent with presumptive remedy
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guidance and more cost effective, the limited alternatives
considered in the EE/CA could benefit from consideration of
waiving this ARAR.

According to the NCP, a remedy must satisfy the two threshold
cri teria, protection of human heal th and the environment and
compliance wi th ARARs (unless a specific ARAR is waived).
Although cost is not a factor in identification of ARARs, CERCLA
authorizes the waiver of an ARAR with respect to a remedial
alternative if anyone of six bases exist. Specifically, cost
may be a consideration when deter.miningwhether a waiver is
justified for "technical impracticability", "equivalent level of
perfor.mance", or "Fund-balancing".

A waiver for the ARAR associated with the EPA's preferred
remedial al ternative that prevents off-site treatment at a non
RCRA-per.mitted facility should have been evaluated based on
"equivalent level of pe+for.mance" or "Fund balancing".

•

While cost is not considered in evaluating equivalence, this
waiver could provide cost-saving flexibility. Because the
estimated cost for treatment and disposal is more than 50t of the •
total estimated preferred remedial alternative cost, less
expensive technologies that can achieve the same outcome should
have been explored before adopting a costly approach. Rejection
of a comparable technology simply because of an action-specific
ARAR is unjustifiable.

Since Fund monies are being expended for the preferred remedial
alternative, consideration should have been given to invoking a
Fund-balancing waiver with respect to the need for using an off
site RCRA-permitted facility for treatment. EPA'S policy is to
consider this waiver when the total cost of the remedy is greater
than four times the national average cost of remediating an
operable unit (currently 4 X $10,000,000 or $40,000,000). As the
estimated cost for the preferred remedial alternative exceeds
this threshold, a waiver may be warranted if this single site
expenditure would place a disproportionate burden on the fund.

EPA response: The comrnenter states that EPA should have
conducted a more in-depth review of treatment options. As stated
in the ROD, EPA screened out other treatment options. The
regulatory treatment requirement for this waste is the RCRA land
disposal restrictions (LDR) and that rule requires meeting a

22 •



• treatment level for this waste using any available technology.
On-site treatment is limited due to site-specific factors. Off
site permitted treatment is limited to thermal treatment.

The commenter also states that the Agency should have considered
invoking the Fund-balancing waiver because of the need of using
an off-site RCRA permitted facility for treatment. EPA selected
off-site treatment because of site-specific constraints, not
because of ARARs." ARAR waivers (in this case the Fund-balancing
waiver) only have application to on-site remedies. The use of an
ARAR waiver either through "technical impracticability,lI
lIequi'\"alent level of performance," or "Fund-balancing" does not
have relevance at this site because off-site treatment is the
selected remedy.

Comment #40: The administrative record was not readily available
and is incomplete. The administrative record was not available
at the EPA-Superfund Records Center in New York. The
administrative record at the Manville Public Library is
incomplete. For example, it does not include infonnation such as
the raw analytical data, the QA!QC packages and the boring logs.
We reserve the right to review this data and comment further at a
later date.

• EPA response: The administrative record was available at the
EPA-Superfund Records Center in New York during the public
comment period. The administrative record was also available at
the Manville Public Library. The administrative record included
boring logs of sample points. This information may be found in
the Environmental Response Team Report titled "Technical
Memorandum - Site Investigation Report", November 30, 1998. This
report also provided data summary tables of all samples taken
during ERTls investigation of the lagoon and canal areas.
However, because of the voluminous nature of the documentation
that supports the data tables in the ERT report, e.g., QA/QC data
validation packages and raw data sheets, such documentation was
not included in the administrative record. This "raw data" is
typically not made part of administrative records. However, EPA
has made this information available to the interested party and
extended the public comment period to provide the party a
reasonable opportunity to comment on that information in addition
to the administrative record.

2. Health/Risk Characterization:

•
Comment #41: The distribution of PAR congeners does not resemble
other wood treating sites, and the assessment of potential risks
may therefore need to be reevaluated. Virtually eveIJ' polycyclic
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aromatic hydrocarbon (PAR) was detected at the site, including •
all species of carcinogenic PAHs (cPAHs). Unusually, however,
benzo(a)pyrene (BaP) is, consistently present as·Got of the total
cPAH risk. Normally, BaP is a minor constituent. The EPA should
make sure that a QA!QC check has been done to insure that BaP
(and other PARs) are being identified correctly. Alternatively,
the risk assessment performed by CDM Federal Programs may have
incorrectly assumed a log normal distribution for the
contaminants. Evidence should be provided to support the use of
a log normalcy assumption. Finally, CDM Federal Programs
generally substituted one-half the detection limit for non
detects. In a small censured data set, this substitution may be
inappropriate and may have contributed to the unusual
distribution of PARs observed.

EPA response: All data used to characterize risk at the site have
been reviewed using appropriate Quality Assurance/Quality Control
procedures as required by the CLP protocol. This includes
analyzing calibration verification standards, matrix spike/matrix
spike duplicate samples, and method blanks at the appropriate
frequency to ensure that the analytical results meet the highest
level of QA/QC standards so that results reflect a positive
presence of the contaminant in samples, where present, as well as
accurate and precise co~centrations. All analytical data which •
are used in the risk assessment must meet the QA/QC standards
required by the CLP protocol.

The comment also states that benzo[a]pyrene (BaP) contributes up
to 60~ of the risk from carcinogenic PAHs. It should be noted
that potential risk from exposure to carcinogenicPAHs (cPAHs)
was estimated using the Relative Potency Factor approach. As per
EPA guidance, cPAHs are evaluated based on their individual
toxicity relative to BaP. In this method, the relative potencies
of BaP and dibenz[ahJanthracene are 1.0, while the relative
potencies of all other cPAHs have been set at values which are
orders of magnitude less than 1.0. Using this approach, it is
likely that BaP would contribute a significant portion to the
cumulative risk associated with cPAHs, even when the
concentration of BaP is consistent with other cPAHs.

The risk assessment did assume the data for each property were
lognormally distributed. This assumption is based on two
important pieces of information. First, approximately 10 to 12
surface soil samples were collected at each residence. These
data sets are too small to statistically determine if the
contamination is normally or lognormally distributed. Second,
EPA guidance ("Supplemental Guidance to RAGS: Calculating the
Concentration Term" OSWER; Publication 9285.7-08I) states that .it
is reasonable to assume that data from soil samples are
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lognormally distributed. This assumption is based on review of
many soil sample data sets for Superfund sites which show that
the data are lognormally distributed.

Actual constituent concentrations were used to develop the
exposure point concentrations used in the risk assessment.
Consistent with current EPA guidance (RAGS volume I: Human Health
Evaluation Manual [Part A] Interim Final [OSWERi EPA/S40/1
89/002]), when results were reported as non-detects, one-half of
the reported detection limit was used to develop the exposure
point concentration.

Comment #42: The site at present does not present unacceptable
exposure risks. Although potential carcinogenic risk exists at
depth and, at least upon two occasions, apparent creosote tars
have come bubbling up to the surface, there is no fate and
transport analysis as to whether further excursions of impacted
materials to the surface are likely to occur. ATSDR has
concluded that the site does not present an unacceptable public
health risk at present, which conclusion is at odds with EPA's
preferred alternative (i.e., if current risks are acceptable an
extensive high cost remedy with significant short-term risks may
not be warranted) .

EPA response: PARs associated with creosote are the main
contaminants of concern at the site. Samples taken from the site
were analyzed for volatile organic compounds (VOCs), semivolatile
organic compounds (SVOCs), and metals. Among the SVOCs analyzed
were 23 PAR compounds, seven of which are classified as probable
human carcinogens. Historically, PAH compounds have been
reported in several ways, including total PAH concentration
(TPAH) , total carcinogenic PAR concentrations (CPAH), and
benzo[a]pyrene equivalents (BAP). TPAH is the sum of all PAH
concentrations in a sample and is always greater than or equal to
CPAH, which is the sum of the portion of PARs classified by EPA
as carcinogenic. BAP is a weighted concentration based on the
individual carcinogenic PAHs and can be used to assess the
carcinogenicity of CPAH in terms of benzo[a]pyrene, which is a
carcinogenic PAR that has been extensively studied.

Data from the site indicate that the ground water, a source of
drinking water, is contaminated with creosote from the lagoons.
In addition, creosote was observed-being discharged from a sump
in a residence on Valerie Drive into the street. PARs, due to
their highly toxic and highly mobile nature at this site, are
considered a pr~ncipal threat. For these reasons, action is
needed to address the principal threat source material in the
lagoon areas .
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Although the quantitative risk assessment for the subsurface •
soils has not yet been completed, site information indicates that
an early interim action is needed quickly to prevent further
environmental degradation and achieve a reduction in risk while a
final remedial solution is being developed. Samples from the
lagoon areas show that the concentrations of PAHs in Lagoon A
were as high as 1,862 ppm, and PAHs in Lagoon B were found to be
as high as 2,548 ppm (as BAP equivalents). Under a direct
contact residential scenario, PAH concentrations that are above 9
ppm (BAP equivalents) exceed a 10-4 risk and indicate the need
for action.

The more specific findings of the soil baseline risk assessment
and the ultimate cleanup objectives for the site will be included
in a subsequent ROD for the site.

Comment #43: Risks to the community will be exacerbated through
execution of the preferred remedial alternative. As noted in
EPA's emergency listing, there are no unacceptable public health
risks at present. However, the proposed excavation and hauling
off-site of over 44,000 cubic yards of contaminated soil will
present considerable public health risk. Increased exposures
from EPA's preferred remedial alternative include: mobilization
of creosote tar components into groundwater and air (both vapors
and dust), and contamination of adjacent commercial and •
residential properties, and risks to community residents from
heavy-duty vehicular traffic. Concerning the lat.ter, it should
be noted that the Claremont Development has limited access at
present, which access would be further limited by excavation
activities and increased truck traffic at entry ways. In
contrast to EPA's preferred remedy, various in-situ remedial
alternatives will minimize potential exposures to contaminants,
vehicular traffic and public health risks, although these
technologies may require limited evacuation of some Claremont
residents.

EPA response: Evaluation of the short-term effectivepess
criterion considered the period of time needed to achieve
protection and any adverse impacts on human health and the
environment that may be posed during the construction and
implementation period until cleanup goals are achieved.
Mitigation of dust and odors can be achieved by such engineering
controls ranging from the use of wetting agents to prefabricated
structures during remedial activities at the site.

Mobilization of creosote tar components in the groundwater is a
concern. Groundwater sample results indicate that the creosote
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tar components are mobile and are present in the groundwater. It
is the objective of the remedial action to reduce or eliminate
the mobility of the contamination at the site. Engineering
controls will be used to ensure that the response action does not
increase the mobility of the source material.

EPA acknowledges that access to the Claremont Development is
limited and will design the response action such that access to
the Claremont Development is unimpeded.

As mentioned in previous responses, in-situ remedial alternatives
were given consideration in the EE/CA and found not to be
implementable.

Comment #44: The Proposed Plan fails to indicate what the
estimated potential risks were for the two apparent excursions of
creosote tars to the surface. Both EPA default and revised
cancer risk guidelines should be used to complete the analysis.
The analysis should consider the short-term nature of the
potential exposures,the actual constituent concentrations in the
material encountered, and the fact that these two excursions
represent the only known potential exposures over the 50+ years
that the materials have been at the site.

EPA response: The response to comment #42 addresses this comment.

Comment #45: The site should be characterized more completely
concerning potential exposure pathways. The site
characterization as presented in the Proposed Plan appears
incomplete, especially concerning physical parameters of the
subsurface. A more complete description of physical properties
of creosote tars and hydrogeology are required to predict future
fate and transport of tar constituents, for accurate predictive
risk assessment and prior to implementation of any in-situ or ex
situ treatment technologies. Critical issues which must be
examined and resolved prior to any fate and transport analysis,
risk assessment or remedy implementation include:

The mobility of creosote tars in the canal and
lagoon areas;
The consistency (viscosity) of these tars as
compared to other viscous substances such as
asphalt, molasses, heavy oil or light oil;
The mel ting poin t and high. tempera ture water
solubility of tar constituents;
The water solubility of tar constituents under
ambient conditions;
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The composition of subsurface soil with respect to •
granularity, carbon and clay content, an
permeability;
Whether creosote tars exist within both saturated
and unsaturated zones; and
Potential mobilization conduits created by sewer,
optical cable and other lines which transect the
site'.

Resolution of these critical issues will have a direct impact on
the design and construction of the preferred remedial
alternative. Moreover, the potential adverse effects from such
data gaps can cause schedule slippage and cost overruns during
the design and construction phases of remedy implementation.

EPA response: EPA believes adequate data has been collected in
order to select a remedy. As reported in the ERT Technical
Memorandum - Site Investigation, the material found in the
lagoons is a sludge like material which has been found in both
the unsaturated and saturated zones. The material found in the
shallow portions of the canals is a drier material, however, in
some of the deeper areas of the canals this material has been
determined to be a sludge like material. Further sampling is
being conducted to determine the pathways that the material may •
have taken. Additional sampling to fill in the data gaps
identified in the comment will be performed in the design phase
of the project.

Comment #46: In-situ remedial alternatives exist which will
minimize future risks. As noted above, excavation and removal
actions will exacerbate public health risks. In-situ
technologies exist, however, which will alleviate future
potential migration of creosote tars to the s.urface. While some
of these might entail partial or temporary complete evacuation,
these will prove less disruptive, safer and less costly than the
proposed remedy. Ostensibly, if an in situ alternative remedy
requires no excavation, no homes would need to be destroyed. If
relocation is for a longer term, a viable sub-option, from a risk
perspective, would be to buy all affected homes and, following
remediation, sell these homes back to the community.

EPA response: Engineering controls can be put in place to
mitigate short-term public health risks during the implementation
of the preferred remedy. As discussed earlier, in-situ remedial
alternatives were considered in the EE/CA and were considered
impracticable. Tempora~ or permanent relocation of all
residents in the development is far more disruptive to the
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community than the more limited relocation arrangement provided
in the preferred alternative. EPA's preference, as presented in
the Interim Policy on the Use of Permanent Relocations as Part of
superfund Remedial Actions (June 30, 1999 OSWER Directive
93ss.071P), i~ to address the risks posed by the contamination by
using well-designed methods of cleanup which allow people to
remain safely in their homes and businesses. Consistent with this
guidance, EPA will limit permanent relocations to structures that
are an impediment to implementing a protective cleanup.

3. Proposed Remedy:

Comment *47: It is premature to evaluate and select a preferred
remedial alternative for this site'until after the investigation
and delineation activities are completed. Based on the
significant uncertainties regarding the extent and volume of
impacted materials to be remediated, it is premature to complete
the evaluation and selection of a remedial option for the site.
As presented in the Proposed Plan, the volume of impacted
materials requiring remediation nmay change substantially pending
a review of the subsurface data". Such changes could
dramatically impact the number of houses to be relocated, the
number of affected residents, the total costs and risks of
various alternatives, and the overall comparison of options .
Because the ATSDR evaluation has indicated that there are no
unacceptable short-term risks, and because the waste has been
present for at least 40 years, it would be appropriate to wait
until the site investigation and evaluation activities are
completed prior to the final evaluation and selection of a
preferred remedy.

EPA response: EPA plans to implement the selected remedy in a
phased manner and will be initially moving forward with the
relocation of affected residents. However, the agency does not
plan to begin the actual removal of the source area contamination
until the site-wide RI/FS is completed. EPA believes that the
full extent of contamination within the development should be
known prior to the initiation·of intrusive cleanup activities.
As indicated previously, the available data indicate that 32
residential properties need to be remediated, ten to nineteen of
which will require the permanent relocation of the residents.
Based on this data, EPA believes that excavation and off-site
thermal treatment of the lagoon and canal wastes, while
maintaining the existing nature and character of the development,
is the appropriate remedy for the site. If, however, the ongoing
investigation of the remaining 105 properties in the development
r~veals extensive contamination necessitating the purchase of a
significant number of additional properties, EPA may reconsider
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that portion of the proposed remedy dealing with the source
areas. Any such change would be subject to full public input and •
comment.

Comment #48: The EPA's proposed remedy should be reconsidered
because the actual remediation costs may greatly exceed the
$58,000,000 estimate for the preferred alternative presented in
the Proposed Plan. A number of factors including a potentially
larger waste volume, potentially underestimated unit costs, and
potentially omitted remediation activities could cause the EPA's
preferred remedy to cost much more than the $58 million
presented in the Proposed Plan. As a result, the evaluation and
comparison of remedial alternatives is a flawed basis for
selection of a preferred remedy.

As presented in the Proposed Plan, all soils "exhibiting signs of
visible contamination" would be removed under the preferred
remedy. Further, the Proposed Plan states that the estimated
volume of impacted soils upon which the evaluation was based "may
change substantially pending a review of the subsurface data".
This lack of data presents a significant concern with regards to
the evaluation of remedial options because even a small change in
the volume of soil to be removed could have a profound impact on
the overall cost of the remediation since more than 50 percent of
the remedial cost is for excavation, treatment and disposal. For
example, considering the difficulties likely to be encountered
during the excavation, and potential over-excavation as a result
of visual staining and field decisions, removal of as little as 5

feet of additional soil from each boundary of Lagoons and Canals
A and B would result in a 30 percent increase in the volume of
soil excavated. This would increase the overall cost by
approximately $8 million. If chemical testing is used to define
the limits of excavation, cost increases much greater than 30
percent could easily result. Costs could therefore easily
increase to beyond $100 million. Such a potential cost increase
warrants a re-evaluation of the remedial alternatives and
preferred remedy.

The unit costs for off-site transportation and incineration may
be underestimated, and are therefore not a reasonable basis for
the evaluation and s~lection of a preferred remedy. For example,
recent vendor quotes put the cost of incineration alone (wi thout
transportation and associated costs) at $700 to over $1,000 per
ton of material, as opposed to the $510 p~r ton assumed in the
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EElcA (see Appendix III). Published remediation cost data also
reflect a cost of over $1,000 per ton for the incineration of
bulk solid wastes. Based on the estimated 60,000 tons of
material to be incinerated, every $100 extra per ton would
increase the total remediation costs by $6 million. Based on a
transportation and incineration cost of $1,000, the total
remediation cost could approach $30 million more than estimated
in the EElCA.

A detailed evaluation of the EElCA also indicates that costs for
items such as perimeter air monitoring for community protection
and related required activities have not been adequately
reflected in the estimated costs presented in the Proposed Plan.

EPA response: Cost estimates in the EE/CA are based on quotes
from vendors and are considered adequate. Contingency factors
have been built into the estimates to take into account
variability in costs and uncertainties in volume estimates.

EPA is aware of the uncertainty of the scope of the cleanup and
has addressed this issue in its response to earlier comments.

Comment #49: The $58 million preferred alternative identified by
EPA in the Proposed Plan presents potentially significant
implementation problems and short-term risks that have not been
adequately evaluated in the Proposed Plan.

The analysis of the EPA's preferred remedy presented in the
Proposed Plan underestimates the potential implementation
problems and short-term risks associated with the excavation and
off-site incineration of the impacted soils, and therefore is not
an appropriate basis for the selection of a remedy. For example,
the actual volume and locations of material to be excavated have
not been fully defined, and "may change substantially pending a
review of the subsurface data". As a result, implementation
concerns associated with the total area of disturbance, volume of
material-- to be handled, and number of affected properties and
house to be demolished have not been adequately characterized.

Further, the Proposed Plan states that the EPA's preferred
alternative (excavation and off-site disposal) would eliminate
the potential exposure of residents to contaminated soils, and
there would be no local human heal th impacts. However, based on
the estimated excavcltion mass of greater that 66,000 tons, and
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assuming a standard truck size of approximately 20 tons, the
EPA's preferred remedy would require more than 3,300 additional
trucks to and from the site. This additional traffic presents
potentially significant risks to the public as a result of
traffic accidents, spills, releases, etc. Also, the significant
exposure and handling of impacted soils increases potential
exposure risks as compared to the current conditions where the
materials are generally separated for the community by existing
cover soils.

Finally, the EE/CA and Proposed Plan do not adequately reflect
the potential implementation concerns and short-term risks
associated with the control of fugitive emissions. As a result,
the EPA's preferred remedy likely presents greater short-term
risks than reflected in the Proposed Plan. The EE/CA and
Proposed Plan rely on the use of a pre-fabricated enclosure for
the control of fugitive emissions. However, based on the
location of the impacted soils to be excavated, and the
structures schedule to remain in place, there is not enough room
to erect an enclosure over all excavation areas, and therefore,
fugitive emissions are a potential concern. Also, and as
discussed in related EPA technical documents, short-term risks to
workers working within an enclosure can be significant as a
result of hazardous air concentrations within the enclosure,
significant personal protective equipment (PPE) required, the
potential for PPE failure, and significant physical hazards
associated with the confined working conditions and poor
visibility.

EPA response: Implementability and short-term effectiveness
criteria have been identified and have been evaluated in the
EE/CA and the Proposed Plan. The EE/CA considered using a pre
fabricated structure (PFS) to control dust and odor during
excavation. The EE/CA recognized that there will be some areas
where use of a PFS may riot be practicable. In such instances,
other engineering controls such as wetting agents could be used.

•

•

EPA acknowledges the uncertainties identified with regard to the
volume estimate of source material, and has responded to this
issue already.

Potential short-term risks to hazardous waste site remediation
workers is inherent in the hazardous remediation field. However
such risks can be managed to ensure the safety of site workers.
Engineering controls to maxinize worker safety will be given
consideration during design. •
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Comment #50: The remedy evaluation and selection process failed
to adequately consider alternate in-situ remedial approaches that
could be more cost-effective than the preferred alternative
identified in the Proposed Plan. The EE/CA considered only one
in-situ treatment alternative (in-situ immobilization).

Bioremediation is an applicable remedy identified in the EPA wood
treaters presumptive remedy guidance document. Both ex-situ and
in-situ bioremedial remedies have been identified, screened and
selected as the preferred remedy at wood treater sites. As
presented in EPA's wood treaters presumptive remedy guidance, of
the 18 RODs where bioremediation was considered, it was selected
as the preferred remedy in 9 RODs (as comparison, off-site
incineration was selected at only 4 of the 26 sites where
incineration was considered). Considering the residential nature
of the site, use of in-situ bioremediation would maintain the
integrity of the community while reducing the overall risks to
the residents. Although bioremediation of the site may require a
longer period to reach target levels, the ATSDR evaluation has
indicated that there are no acute short-term risks, therefore, a
longer remedial program could effectively be implemented. EPA
technology documents present a potential cost range of $50 to
$250 per cubic yard for the successful biological treatment of
creosote-contaminated soils and wastes, which would result in
significantly lower remediation costs that presented by the
preferred remedy.

In-situ thermal desor,ption is another potentially cost-effective
remedial measure that was not considered in the EE/CA or the
Proposed Plan. This process uses thermal wells and/or thermal
blankets to remove constituents. in situ, where they are collected
and destroyed at the surface. This remedial approach has been
effective at manufactured gas plant sites and other sites with
creosote-type wastes. By leaving the wastes in situ, the
significant implementation concerns associated with excavation
and off-site incineration (e.g., short-term exposure risks, house
demolition, disruption of the entire community, increase truck
traffic, fugitive emission controls, excavation below the water
table, etc.) are eliminated. Further, this process can be
implemented in a relatively short time period, and estimated
costs for this alternative ($50 to $150 per ton) are
significantly lower than costs for off-site incineration.
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Related technologies that are also potentially applicable to this
site include in-situ thermal methods that involve steam and
oxygen injection such as the hydrous pyrolysis/oxidation (HPO)
process. HPO has been demonstrated to be successful at the
Visalia Commercial Creosote Site in Visalia, California.

Phytoremediation, i.e., the use of plant for remediation has'
gained acceptance in the past 2 to 4 years and has been .
demonstrated effective as; alternative caps for waste site
closure, groundwater treatment systems and cleanup agents. Plant
species tolerant to wood treater wastes such as perennial rye
grasses have passed greenhouse treatability studies at a wood
treatment site in Portland Oregon. The site has been seeded and
studies indicated that significant contaminant degradation in
shallow soil should occur in two growing seasons. Mulberry and
hackberry trees have been used by Union Carbide to provide a
closure for a former impoundment containing highly toxic sludge
with the consistency of,axle grease that contained PARs and other
mixed wastes. The vegetative cover has lowered the water-table
in the former impoundment, preventing contaminant leaching to
groundwater and excavation of the site has revealed that the
upper portions (up to 40-inches) of the basin looks like top soil
and no longer has a chemical odor. Chemical testing of shallow
soil samples indicated low PAH concentrations. Although
phyto~emediationwas not identified as a presumptive remedy by
the EPA, recent demonstrations suggest that this technology could
be applicable to the site, especially to remediate the shallow
PAH-impacted soil. This technology should be evaluated in light
of the $58 million cost associated with the preferred remedy.

•

•
EPA response: Concerns relating to the technical feasibility of
treating site soils using bioremediation exist. Studies on the
bioremediation of creosote-contaminated soils indicate that 2-,
3-, 4-ring compounds can be biodegraded effectively, but 5-and 6
ring compounds are generally not degraded as easily. As a
result, treatment criteria for some PARs may not be attainable or
may take long periods of time to achieve. Also, soils with high
levels of concentrated residual creosote typically are not
amenable to treatment using bioremediation.

Based on EPA's experience and its scientific and engineering
evaluation of alternative technologies, presumptive remedies are
preferred technologies for common categories of sites, such as
wood treater sites. The objective of the presumptive remedies
initiative is to use Superfund program's exper~ence to streamline
site characterization and speed up the selection of cleanup •
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actions. EPA has the expectation that presumptive remedies will
be used at all ,appropriate sites except under unusual site
specific circumstances. In-situ thermal treatment technologies
are not presumptive remedies for wood treater sites. In-situ
thermal treatment technologies introduce uncertainties that are
either eliminated or greatly reduced by presumptive remedies for
wood treater sites. The time it takes to remove the material
from the subsurface and the ability to remove all the source
material are uncertainties associated with in-situ thermal
treatment technologies. In addition, impact to underground
utilities (i.e'., fiber optic cables, natural gas lines) present
additional concerns regarding this technology's application
within a residential community. Furthermore, the ability to
capture off-gases is uncertain and such a long-term, on-site
treatment plant required to control and treat such off-gases
produced by these technologies is not appropriate within a
residential community.

The comment points out that phytoremediation may be effective in
reducing PAH concentrations in shallow soils. The contaminant
reduction that can be achieved by this technology is not widely
documented. Considering the general transport properties of
target contaminants (high organic carbon partition coefficient,
low solubility), which would limit dissolved contaminant
concentration in soil moisture, it is unlikely that the cleanup
goals could be achieved by this technology. In addition, it is
expected that the depth of the root-bearing zone for trees/shrubs
(e.g. mulberry and hackberry trees) would be no more than three
feet following planting. Grasses (e.g. perennial rye grass),
which already exist on contaminated properties, would only
address surface soils. By contrast, the PAH contamination within
the Claremont Development extends to a depth of 20 feet and is
too deep to consider phytoremediaiton a viable alternative.

Comment #51: The remedy evaluation and selection process failed
to adequately consider alternate on-site, ex-situ remedial
approaches that could be more cost-effective than the preferred
alternative identified in the Proposed Plan. The EE/CA
considered only a limited number of on-site ex~situ treatment
alternatives, and there were generally all eliminated because of
the residential nature of the area and a lack of space. However,
if houses were to b~demolished and relocated (as would be the
case for the preferred remedy), significant space could be made
available, and such a process could be less disruptive to the
community by reducing truck traffic, and could be completed for a
much reduced overall project cost. Asa result, the EPA's
preferred remedy should be reconsidered in light of the
potentially effective on-site, ex-situ remediation approaches
available.
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Ex-situ remediation approaches that could be conducted on-site
and that have been successfully utilized at other creosote sites
include bioremediation, thermal desorption, asphalt batching, and
soil washing. Although some excavated materials may be
classified as a hazardous waste, the EPA could designate the
excavation/backfill area and the ex-situ treatment unit as part
of a Corrective Action Management Unit (CAMU), and Land Disposal
Restriction (LDRs) and 'Universal Treatment Standards (UTSs) would
not be triggered, and the alternative could satisfy all ARARs.
As presented in EPA's Presumptive Remedies for Soils, Sediments,
and Sludges a Wood Treater Sites, ex situ bioremediation and ex
situ soil washing were two of the most commonly selected remedies
present in RODs for creosote sites. Estimated costs for ex-situ
biological treatment remedies are approximately $50 to $150 per
cubic yard of material, which are far less than the costs for
excavation and off-site incineration. Estimated costs for on
site thermal desorption are approximately $100 to $200 per cubic
yard, which are also far less than excavation and off-si~e

incineration.

With regard to the space limitations stated in the Proposed Plan
for such on-site, ex-situ remedies, sufficient space would be
made available by the removal of houses as currently proposed by
the EPA. For exarnple,a typical thermal desorption unit and
associated equipment can be laid out in an area of approximately
120 feet by 120 feet, which would only occupy approximately two
properties if located on-site (10 to 19 properties are considered
in the Proposed Plan for permanent relocation).

The Proposed Plan also indicated that on-site, ex-situ remedies
were eliminated from consideration given the residential nature
of :he area. This reason is considered to be invalid because the
community disruption that would be associated with on-site, ex
situ treatment is insignificant as compared to the site
disturbance associated with implementation of the preferred
remedy (e.g., resident relocation, house demolition, site-wide
excavation, emission control structures, truck traffic, etc.)

Given the lack of consideration in the EE/CA, the proven
acceptability, effectiveness, and low cost of on-site, ex-situ
remedies for other creosote-contaminated sites, and the actual
availability of the required space for such processes, these
options should be fully reconsidered prior to the selection of a
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preferred remedy.

EPA response: EPA gave consideration to on-site alternatives in
the EE/CA. As pointed out previously, the demolition of houses
in the preferred alternative is generally limited to properties
that either have source material beneath or adjoining structures.
The space made available by such demolition is not adequate for
on-site treatment alternatives proposed in previous comments
because the space 'created by such demolition is insufficient to
accommodate the facilities required for the treatment of the
volume of source material. Although thermal desorption units
exist that may be laid out in an area approximately 120 feet by
120 feet, the capacity of such a plant would be restricted to
such an extent that the time period of operation would be more
extensive than excavating and removing the material off-site for
treatment and disposal. In addition, the suggested plan would
require 'the construction of a treatment plant on one lagoon,
treating the waste from the other lagoon, then dismantling the
plant and mobilizing again at the other lagoon. Off-site
treatment and disposal would have the space needed to stage
larger amounts of material before treatment which allows for
faster excavation and removal of material from the residential
community. Moreover, trucking of material through the community
to an on-site treatment tacility would not be eliminated and
would result in a full scale hazardous waste treatment plant
within the confines of a residential community.

The comment states that the Proposed Plan indicates that on-site,
ex-situ remedies were eliminated from consideration given the
residential nature of the area. The comment claims this reason
is invalid because the community disruption that would be
associated with on-site, ex-situ treatment is insignificant as
compared to the site disturbance associated with implementation
of the preferred remedy (e.g., resident relocation, house
demolition, site-wide excavation, emission control structures,
truck traffic, etc.). Anyon-site, ex-situ treatment would
require two general components: excavation of the source material
and treatment of the source material on site. Since excavation
is a component of the on-site ex-situ treatment alternative', such
a remedy would also necessitate resident relocation, house
demolition,and emission control, etc. In comparison, however,
the preferred alternative is less disruptive to the community
because it involves only one general component - the excavation
of material and does not include treatment on site.

Comment #52: The remedy evaluation and selection process failed
to adequately consider alternate off-site, ex-situ remedial
approaches that could be more cost-effective than the preferred
alternative identified in the Proposed Plan.
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Because the remedy eval:uation and selection process fail.ed to •
adequately consider alternate off-site, ex situ remedial
approaches that could be more cost-effective than the EPA's
preferred alternative identified in the Proposed Plan, the
evaluation and selection of a preferred remedy is based on flawed
analysis.

The Proposed Plan states that "incineration is believed to be the
only available option for off-site treatment" because of the
absence of other facilities permitted to accept RCRA-hazardous
wastes. However, a review of available facilities indicates that
permitted, off-site thermal desorption units exist in New Jersey
which could potentially accept the materials, and the materials
could also potentially be sent to a recycling facility for
incorporation in asphalt (as was done for the creosote-impacted
materials a the Utah Power & Light/American Barrel Superfund Site
in Salt Lake City, Utah). Landfills and related facilities in
Canada which should accept the materials have also been
identified. Such faciliti~s present potentially significant cost
savings as compared to off-site incineration (costs $40 to $150
per ton as compared to $700 to $1,000 for incineration), and the
lack of consideration of such facilities reflects the incomplete •
nature of the identification and evaluation of potential remedial
options. Because of the significant cost savings potentially
afforded by such facilities, any remedial options involving off-
site disposal of excavated materials should re-consider the
available alternatives to off-site incineration.

EPA response: In the case of the Utah Power & Light/American
Barrel Superfund Site, only creosote-impacted soils were allowed
to be sent to a recycling facility for incorporation into
asphalt. The ROD for that site included the provision that RCRA
wastes would not be used in the asphalt treatment process and
would be shipped off site for incineration.

EPA is aware that thermal desorption units exist in New Jersey
that have the potential to treat wastes from the site, however,
no thermal treatment facility in New Jersey is permitted to treat
RCRA F034 listed waste at this time. EPA is also aware that one
facility has considered applying for a permit to treat F034
listed waste. Should a.thermal treatment. facility become
permitted to treat F034· listed waste, EPA will consider sending
the source material to such a facility. consistent with this
approach, EPA has modified its definition of thermal treatment in
this ROD to include thermal desorption or incineration to provide
flexibility in treating the waste material.
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Comment #53: The remedy evaluation and selection process failed
to adequately consider alternate on-site containment remedial
approaches that could be more cost-effective than the preferred
alternative identified in the Proposed Plan.

The Proposed Plan indicates that containment options were
eliminated from consideration as a result of uncertainties
associated with containment and EPA's determination that the
canal and lagoon areas comprise principal threat wastes.
However, containment options are among the most common, proven
and reliable remediation approaches, and EPA guidance states that
the treatment of principal threat materials should not be
conducted if implementation of the remedy would result in greater
overall risk to workers or the surrounding community during
implementation. Because the EPA's preferred alternative likely
increases short-term exposure risks, and because current risks
were d~termined by the ATSDR to be acceptable, other options such
as containment should be reconsidered (consistent with the EPA's
Principal Threat Guidance) prior to the selection of a remedy for
the site. For example, traditional containment measures such as
capping, vertical barrier walls (a.k.a., slurry walls), and
groundwater.pump and treat could result in much reduced short
term risks, lower impacts to the community, and lower costs. If
it is assumed that houses are to be removed and relocated as
would be done for the preferred remedy in the proposed plan,
significant containment and redevelopment options (e.g., for
industrial or commercial uses) exist that were not identified or
evaluated in theEE/CA or Proposed Plan. Even if all the houses
required remqval and/or relocation to facilitate implementation
of a protective remedy for the site (i.e:, groundwater recovery
and treatment, asphalt capping, and commerci~l/industrial

redevelopment), estimated costs for such a remedy would be
significantly less than those for the preferred remedy.
Similarly, the industrial/commercial redevelopment of this site
would be consistent with EPA and New Jersey initiatives and
regulations regarding the appropriate and risk-based
redevelopment of contaminated properties. As a result of the
omissions in EPA's evaluation, the remedy evaluation and
selection process needs to be reconducted prior to the
designation of a preferred remedy.

EPA response: EPA's risk analysis concluded that health risks at
the site exceed EPA's acceptable risk range. Engineering
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controls will be used during implementation of the preferred •
remedy that will minimize short-term health risks. Since a
health risk exceeding E?A1s acceptable risk range exists at the
site, and engineering controls will minimize short-term risks, it
is not anticipated that implementation of the preferred remedy
would result in greater, overall risk to the community.

The comment also claims that significant containment options were
not considered in the EE/CA. The EE/CA did consider five
different grouting techniques, and six different types of
chemical grouting as containment options. These were not carried
forward due to the uncertainties associated with the technologies
at this site. Furthermore, containment does not meet the NCP
expectation that treatm~nt be used to address the principal
threat wastes posed by a site. Engineering controls, such as
containment, would be more appropriate for low-level threat
wastes that present only a low risk in the event of release. In
contrast, the source material is considered to be toxic and
mobile; it cannot be reliably contained, and would present a
significant risk to human health or the environment should
exposure occur. This precludes containment as a remedy for the
source materials regardless of future land use. In addition,
EPA's preference (Interim Policy on the Use of Permanent
Relocations as Part of Superfund Remedial Actions, June 30, 1999,
OSWER Directive 9355.0-71P) is to address the risks posed by the
contamination by using methods of cleanup which allow people to •
remain safely in their homes and businesses,

Comment #54: The EPA Proposed Plan is premature in the absence of
a completed site-wide, Remedial Investigation and Feasibility
Study (RI/FS). The EPA Proposed Plan is premature, particularly
in light of the fact that environmental data are still being
developed as part of an ongoing RI/FS. Hence, it is
inappropriate to move ~orward with the preferred al·ternative in
the EPA Proposed Plan until a full comparative analysis of
remedial alternatives, as contemplated in the Nep, is completed.

This contention is supported by the RRRB as stated in the
memorandum found in the administrative record in EPA's Region 2
office. The NRRB states that the EPA Proposed Plan considered
only a single cleanup alternative; it emphasizes the need to
complete a site-wide RI/FS; and recommends that on-site treatment
alternatives be considered as part o£'a site-wide RI/FS.

EPA response: The EPA Proposed Plan focuses on OU1, the canal and
lagoon source areas of the site. The NCP provides that the
cleanup of a site can be divided into a number of operable units,
depending on the complexity of the problems associated with the
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site. OU1 addresses an initial phase of action that comprises an
incremental step toward comprehensively addressing site problems.
The NCP encourages early actions prior to or concurrent with
conduct of an RI/FS as informatiori sufficient to support remedy
selection is developed. The data collected on the source areas
is sufficient to base a remedial decision for OU1. The NRRB
supports the need for action at this site, as well as the
region's plan to buy and demolish houses and recommended that EPA
work closely with the community to determine how best to preserve
the integrity of the existing residential community. The NRRB
also pointed out that such work will be necessary to address the
highly contaminated source material under any circumstance. The
NRRB also recommended that should a more extensive buy-out be
required, on-site treatment options should be included in an
assessment bf alternatives as part of the site-wide RI/FS. Site
wide data is still being gathered, and EPA will not begin
remedial construction on OU1 until the results of the site-wide
investigation are available.

Comment #55: There is uncertainty about site conditions that
could impact waste treatment and/or disposal options. ATSDR has
determined there is neither an immediate nor short-term health
threat under existing conditions. Therefore, the more prudent
course of action is to await completion of the ongoing samp~ _ng
and RI/FS as referenced in the EPA Proposed Plan. Then, a
baseline risk assessment can be completed to develop Site
specific soil cleanup objectives so appropriate response actions
can be considered.

The NRRB memorandum states that the EPA selected its preferred
alternative without the benefit of fully understanding site
conditions. As a result, the EPA Proposed Plan did not consider
an appropriate range of reme~ial alternatives that adequately
took into account these considerations. The NRRB memorandum
points out that the appropriate handling of any excavated
material or decision on land-use options should be based on a
more thorough cleanup strategy.

A more thorough cleanup s~rategy should focus on on-site, ex-situ
and in-situ remedial alternatives, as well as off-site, ex-situ
treatment/disposal options other than incineration. As stated in
the previous comments, there are on-site, in situ and ex situ,
treatment options that are equally protective and more cost
effective than the preferred alternative in the EPA Proposed
Plan. They should have been part of the range of alternatives
considered in developing the EPA Proposed Plan. Additionally, as
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we previously commented, off-site facilities exist that can •
accept the material for thermal treatment (New Jersey), recycling
or land disposal (Canada). As noted by the NRRB, on-si te
treatment options may become more practicable following
completion of a site-wide RI/FS. The range of in situ and ex-
situ remedial alternatives that we identified in our prior
comments have been employed at other similar CERCLA sites and are
far more cost-effective than the preferred alternative in the EPA
Proposed Plan.

EPA response: The contamination in the lagoon and canal areas has
been adequately characterized to provide a basis for ,a remedial
decision. The uncertainty of site-wide contamination throughout
the development is associated with the extent of subsurface
contamination in the other areas of the Claremont Development.
The investigation into the sub-surface soil conditions throughout
the remainder of the community is ongoing. Consistent with
NRRB's recommendation, the ongoing investigation into the
subsurface soil conditions for the remainder of the development
will be completed prior to the actual removal of any source
material.

Comment #56: EPA failed to develop and consider a full range of
remedial alternatives. The EPA Proposed Plan considered only a
single alternative. To ensure consistency with the Nep, a more
comprehensive evaluation of alternatives needs to be documented
before acceptance of the EPA Proposed Plan and issuance of a ROD.
This evaluation is properly done at the conclusion of the ongoing
RI/FS. The considered alternatives should include biological and
thermal treatment options as outlined in our prior comments.
Only then will EPA be able to demonstrate they are controlling
response cost while promoting a consistent and cost-effective
decision.

Because EPA considered only a single alternative, the NRRB was
unable to achieve one of its key objectives: investigating
whether other approaches to achieve cleanup had been evaluated.
This is one of the subjects that the N.RRB is tasked to complete
when it reviews a cleanup strategy for consistency with the NCP.

EPA response: EPA considered a full range of alternatives in the
EE/CA which included biological and thermal options. The full
range of alternatives that were given consideration in the EE/CA
were presented to the NRRB as acknowledged by the NRRB in its
memorandum dated May 3, 1999, which can be found in the
administrative record. The approach used by EPA to select a
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remedy for the first operable unit is consistent with the NCP in
that it will be consistent with the future overall remediation at
the site. Consistent with the NCP, EPA's action with regard to
the lagoon and canal source areas is a discrete action that
comprises an incremental step toward comprehensively addressing
site problems. .

Comment #57: The failure to use laboratory cleanup techniques set
forth in SW-846 adversely affected the accuracy of reported
concentrations and elevated the sample detection limits. EPA
made available the raw data from approximately 300 samples that
were collected as part of the lagoon and canal delineation for
review during this extended comment period. The data are
predominantly from soil samples that were analyzed for
polynuclear aromatic·hydrocarbons (PARs). The quality assurance
information from selected random samples identified problems
associated with surrogate recoveries, and matrix and matrix spike
duplicate (MS/MSD) analyses. These problems were identified and
addressed by the EPA contractor's validat~rs.

Detection limits were elevated in many of the samples reviewed,
primarily due to high concentrations of both target PARs and non
target heterocyclic PARs, as indicated in the tentatively
identified compound (TIC) data included in the validation
reports. Neither of the two laboratories that analyzed the
samples used any of the cleanup techniques presented in SW-846 to
improve detection limits or bring MS/MSD analyses into control by
removing the heterocyclic .PAHs.

In not following the prescribed procedures set forth in SW-846,
much of the reported concentrations relied upon to develop EPA's
Proposed Plan were biased high. Consequently, any calculated
exposure point concentration, like benzo(a)pyrene (BaP)
equivalents, are overstated. An inaccurate assessment and
communication of potential risks will result if biased high data
is relied upon to characterize risks.

EPA response: The cleanup techniques used in SW-846 generally
remove straight chain hydrocarbons and/or non-substituted
hydrocarbon chains and cyclic rings. The cleanup techniques are
specifically designed not to affect the presence or
concentrations of target groups, i.e., any compounds containing
aromatic ring structures, chlorides, phenols, etc. Therefore,
any cleanup should not affect "non-target heterocyclic PAlI"
concentrations due to the presence of polyaromatics on the
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molecular structures.

Detection limits may have been improved with cleanup if the
reason for the dilution was based on the presence of non-:target
long chain hydrocarbons obscuring the analysis, but there were no
target compounds observed which required dilution. The compounds
requiring dilution also' may or may not have been removed by the
cleanup steps. Matrix interferences are observed in complex
highly contaminated samples even after cleanup. Therefore, it is
inaccurate to state that the use of the cleanup technique would
have resulted in all sample runs without dilutions. Sample
results used to determine exposure point concentrations were
reported from analytical methodologies which identify target
heterocyclic PARs.

The risk analysis performed for the Federal Creosote site used
only detected concentrations for the calculations of the exposure
point concentrations. The risk results are, therefore, not
affected by the high detection limits.

•

Comment i58: The reliance on visual contamination in developing
and implementing EPA's preferred alternative is inappropriate due
to the presence of diesel fuel in the samples. The EPA Proposed
Plan states that a subjective criterion, visible contamination,
was used for the cleanup criterion and resultant cost and volume
estimates. If relied upon during implementation of the remedy, •
the presence of diesel fuel will distort the scope of the
excavation and likely result in unnecessary removal and treatment
of soil.

The diesel fuel was identified in the PAR gas chromotographs (Ge)
as a series of symmetric peaks at retention times of
approximately 18 to 22 minutes. The corresponding mass spectra
from late eluting PARs, such as benzo(g,h,i)perylene, show alkyl
fragmentation patterns not characteristic of the parent PAR,
confirming the presence of the diesel fuel.

EPA response: Analysis for the presence of diesel fuel was not
performed during the sample analysis. Evidence of a diesel fuel
gas chromatograph pattern (18 to 22 min) was only seen in
relatively few samples., Where a diesel fuel pattern was
observed, samples also exhibited high target compound
concentrations. Two benzo(g,h,i) perylene mass spectra did show
evidence of a hydrocarbon signature pattern. Both were from
samples with significant target compound contamination.
Integrated ion chromatograms for dibenzo(a,e)pyrene from high
concentration samples showed some possible high bias due to
background. However, this pOE;sible additive effect is minimized
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due to the presence of other target compounds at 50 to 100 times
the concentration of dibenzo(a,e)pyrene in the sample. EPA
concludes that there is no evidence of wide spread contamination
of diesel fuel at the site, as only relatively few samples show a
diesel fuel pattern. Where diesel was possibly observed, there
are also high concentrations of target compounds. Therefore,
cleanup of creosote product using visual observation is
appropriate.

Comment #59: There are insufficient data to support the
conclusion that the lagoons and canals are active sources of
contamination. As a result of reviewing the additional documents
provided by EPA during the extended conunent period, we have
concluded there are insufficient data to show that the lagoon and
canal areas are active source areas. Hence, the EPA should await
completion of the site-wide RI/FS so that a comprehensive
remedial strategy can be developed that addresses all
contamination in a cost-effective and protective manner.

The groundwater data and physical conditions encountered beneath
Lagoon A suggest the PAHs are not migrating. Specifically, the
Technical Memorandum prepared in Nove~er 1998 indicates that
there is a dense silt layer, which could not be penetrated,
located beneath Lagoon A. If continuous, this layer would serve
to inhibit downward migration from the lagoon. With the
exception of one geoprobe sample believed to be water from within
Lagoo.n B, groundwater sampling, conducted at various locations
around the development, did not detect any constituents above
MCLs. Additionally, many of the soil samples collected from the
lagoons had solids concentrations greater than 90 percent,
suggesting the material has a consistency similar to asphalt. As
the PARs also have extremely low aqueous solubilities, there is
no basis of EPA'S rational for characterizing these as major
sources of soil and groundwater contamination.

EPA response: The ERT Technical Memorandum - Site Investigation
reported that contamination was found approximately 120 feet
below ground surface in the bedrock formation. In addition, ERT
sampling results from the Millstone River indicate that PARs have
migrated from the site to the Millstone River. PAR
concentrations in sediment samples taken downstream of the site
were an order of magnitude higher than sediments samples taken
from a location upstream of the site.

The lagoon and canals remain in place beneath the Claremont
Development and, in several areas, are at or near the soil
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surface and are accessible to residents either by direct contact
with the surface or by contact during digging. Some material has •
been found to be weathered and, as a result, does have the
consistency of asphalt, but this is generally found to be true of
the material located closer to the ground surface which still
represents a direct contact threat.

C. WRITTEN COMMENTS RECEIVED DURING THE PUBLIC COMMENT PERIOD
PROM THE COMMUNITY

Comments and concerns which were not addressed at the public
meeting were accepted in writing during the public comment
period. Written comments were received in a letter from the
Mayor of Manville. In addition, letters were received from
several residents. They are answered in the following part of
the Responsiveness Summary. These written comments are
categorized by relevant topics and presented as follows:

1. Superfund Process
2. Relocation

1. Superfund Process

Comment #60: The results of the site investigation performed to
date and the EPA pumping tests at the Manville Borough wells
indicate a clear and compelling reason for EPA to quickly proceed •
with cleanup of the lagoon and canal areas, preferably by
complete off-site removal. We believe that the EPA has the
jurisdiction, authority, and ability under CERCLA to either i)
perform the lagoon and canal area cleanup as a removal action; or
ii) immediately allocate funds under either the Removal or
Remedial programs to start cleanup of the lagoon and canal areas.

EPA response: During previous community meetings, EPA has
indicated that remediation of the site (i.e., addressing the
creosote waste and contaminated soil) could not immediately begin
due to the need for careful planning and design of the cleanup.
EPA also informed the public that the cleanup would occur under
EPA's Remedial Program. The commenter urges EPA to begin
immediate cleanup actions at the lagoon and canal areas under the
Agency's Removal Program, due to imminent risk to drinking water
and groundwater.

Under the present course of action, EPA is proceeding as quickly
as it possibly can to begin a cleanup at the site. However, the
Agency cannqt begin on-site remediation, either through the
Remedial or the Removal Program, until the relocation of
residents in the affected areas is complete. This process could
take nine months to a year to perform. Furthermore, EPA has
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repeatedly informed the public that any cleanup activities would
result in disruptions to the residents remaining on the site. In
order to minimize these disruptions and ensure that the cleanup
is performed in the safest and most expedient manner, the Agency
will need to develop a detailed design for the remedial
activities. Due to the extensive scope of the cleanup, this
design would need to be developed regardless of the program
utilized to cleanup the site. EPA is continuing a site-wide
investigation that may be used to develop a cleanup strategy for
potentially contaminated areas within the Claremont Development
that are located outside of the lagoon and canal areas. The
Agency anticipates that the overall cleanup plan for the site
will be available for public comment and ready to proceed to the
design phase concurrent with completion.of relocation activities.
Therefore, EPA does not believe that there will be any delays
using this approach.

2. Relocation

Comment #61: All homes should be bought out giving the residents
a chance to relocate and live in a safe environment.

EPA response: To this date, investigations at the site have
indicated that the historic canal and lagoons from the Federal
Creosote site remain buried beneath only limited portions of the
Claremont Development, and not the entire development. The
ongoing investigation will characterize the extent of subsurface
contamination in the other areas of the development. Should this
investigation determine that additional source areas are in
locations such that other structures would have to be removed to
extract the source material, then additional properties will be
purchased as necessary.

Comment #62: Two commenters stated that as homeowners on the
potential buyout/buyout list, they would like to have the Right
of First Refusal. After cleanup is completed, the property they
received compensation for should be offered to them first for
purchase. The commenters also stated that they would like to pay
a fair price below market value without bidding against
developers.

EPA response: In the event of a property buyout, the title to the
land would be transferred to the State of New Jersey. In similar
circumstances at other sites, the previous land owner has been
given the first opportunity to reacquire the property.

Comment *63: Faced with the possibility of being temporarily
relocated, one commenter favored a buyout of his property citing
the inconvenience of busing children to school from a temporary
location. In addition the commenter stated that he feared for the
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health and safety of his family if they continued living in the •
community during any phase of the cleanup.

EPA response: To implement Alternative 2, EPA believes that
permanent relocation of residents will be required at not more
than 19 properties. In addition, temporary relocation of
residents is expected for a small number of properties (estimated
at less than 20) during certain periods of the work. Temporary
relocation is typically needed when utilities need to be
disconnected for an extended period or if access to a property is
considerably limited by the work. It is EPA's experience that
temporary relocation of, property residents is effective, and that
property acquisition would not expedite the process. EPA
acknowledges that temporary relocation is disruptive and
burdensome on residents, and will attempt to keep residents in
their homes whenever possible.

At other sites where temporary relocation was required, EPA has
attempted to minimize the time for relocation as much as
possible, and has made efforts to find comparable residences with
similar access to schools, shopping, parking, and other
neighborhood amenities. ~PA has also accommodated families with
special needs, such as :those requiring wheelchair accessability,
and has attempted to provide rental properties that accept pets,
when required.
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• SUPERFUND PROPOSED PLAN

FEDERAL CREOSOTE SITE
MANVILLE, NEW JERSEY

USEPA APRIL 1999

•
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PURPOSE OF PROPOSED PLAN

This Proposed Plan identifies the preferred
alternative for cleaning up canal and lagoon
areas (referred to as the source areas) at the
Federal Creosote Superfund site. These areas
are contaminated with creosote, a substance
that consists primarily of semivolatile organic
compounds, specifically polycyclic aromatic
hydrocarbons (PAHs). The preferred
alternative is Excavation and Off-Site Thermal
Treatment and Disposal of the lagoon and
canal areas.

Based on the information EPA has obtained to
date, ten houses sit over or adjacent to the
lagoons. In order to excavate the lagoon
wastes, EPA must demolish the houses. EPA
proposes to acqUire the affected properties
and permanently relocate the residents.
Following permanent relocation, the houses
would be demolished. The number of
properties that may need to be acquired may
change, if the recently collected subsurface
data indicates that the canals and lagoons are
more extensive than expected. In addition, a
number of residents may have to be
temporarily relocated due to excavation
activities on or in close proximity to their
properties. The extent of any temporary
relocations will be determined at a later date.

This document is issued by the United States
Environmental Protection Agency (EPA), the
lead agency. The New Jersey Department of
Environmental Protection (NJDEP) is the
support agency for site activities.

1

EPA is issuing this Proposed Plan as part of its
community relations program under Section
117(a) of the Comprehensive Environmental
Response, Compensation and Liability Act
(CERCLA or Superfund). This Proposed Plan
summarizes information that can be found in
greater detail in the Engineering Evaluationl
Cost Analysis, EPA's December 1995
presumptive remedy directive for wood treater
sites, and other documents contained in the
Administrative Record for the site. EPA will
select a final remedy for the lagoon and canal
source areas only after the public comment
period discussed below has ended and the
information submitted dUring this period has
been reviewed and considered. A
responsiveness summary addressing the
pUblic comments will be issued as part of the
Record of Decision (ROD) which will document
the appropriate response actions for the site.

DATES TO MARK ON YOUR CALENDAR

April 30, 1999 to June 1, 1999: Public
comment period on proposed remedial
alternative.

May 12, 1999: Public meeting at Weston
School Auditorium, Manville, New Jersey.

EPA encourages the public to review these
and other documents in the Administrative
Record in order to gain a more comprehensive
understanding of the site and the Superfund
activities that have been conducted there. The



Administrative Record, which contains the
infonnation upon which the selection of the
response action will be based, is available at
the following locations:

stores. To the south, on the opposite side of
other Conrail tracks, the area is primarily
residential. . •

SITe BACKGROUND

Manville Public Library
100 South 101ll Ave.
Manville. New Jersey 08835
(908) 722-9722

EPA-Superfund Records Center
290 Broadway, 18th Floor
New York, New York 10007-1866
(212) 637-4308
Hours: Mon - Fri, 9:00am - 5:00pm

The site is located in the Borough of Manville,
Somerset County, New Jersey (see Figure 1),
and is currently an active residential
community of single-family homes on
approximately 35 acres. The community was
developed starting in the early to mid-1960's.
A creosote plant had operated on the land
from approximately 1910 to the mid-1950's.

•

•A review of historical information revealed that,
during its operation, the facility treated railroad
ties and telephone poles with creosote and
discharged the excess via canals to two
lagoons located on the site. The creosote
material discharged into these lagoons was not
removed prior to the development of the
property for residential and commercial use.
The Claremont Development residential
community and the Rustic Mall were built over
much of the former Federal Creosote property.

Following the discovery of this material.
NJDEP, with technical assistance from EPA,
began an investigation of the site. In April and
May 1997. air samples were collected inside
the majority of homes in the Claremont
Development. There was no indication that
the site-related contaminants were present in
the homes at elevated levels.

The wood treatment facility closed in the mid
1950's, and in the early 1960's.15 acres of the
propertywere developed as the Rustic Mall for
commercial and retail use. In the 1960's. 35
acres adjacent of the site were developed for
single-family housing, known as the Claremont
Development, which now consists of 137
single-family homes.

In April 1996, NJDEP responded to an incident
involving the discharge of an unknown liquid
from a sump located at one of the Claremont
Development residences on Valerie Drive. A
thick. dark brown, tarry, oil-like substance was
observed flowing from the sump to the street.
In January 1997, the Borough of Manville
responded to a complaint that a sinkhole had
developed around a sewer pipe in the
Claremont Development along East Camplain
Road. Excavation of the soil around the pipe
identified a black tar-like material in the soil.
Subsequent investigations of these areas
revealed elevated levels of contaminants
consistent with creosote.

In October 1997, EPA's Environmental
Response Team (ERT) initiated a limited site
investigation. This investigation included the

9:00am - 5:00pm
noon - 8:00pm

11 :OOam - 8:00pm
9:00am - 2:00pm

Hours: Mon., and Fri.
Tue., and Thurs.:
Wed.:
Sal:

and can also be found at:

The site is located within the Raritan River
watershed system. The Raritan River is
located approximately 2.000 feet north and
east of the site and the Millstone River is
located approximately 1,200 feet to the
southeast. The site is situated on a
topographic high that is nearly eqUidistant from
the Raritan and Millstone Rivers and
approximately a mile west (upstream) of their
confluence. The site is bordered to the west by
a variety of commercial uses. including the
Rustic Mall. which occupies 15 acres of the
former wOod-treating property. To the north,
on the opposite side of Conrail tracks, is the
former Johns-Manville property. The Johns
Manville company property is currently being
redeveloped for a variety of commercial and
retail uses. inclUding automobile
transshipment, warehousing. and large retail
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collection of surface and subsurface soil
samples at select locations' within the
residential development. Over 100 surface
and subsurface soil samples were collected on
properties believed to contain creosote
contamination based on analysis of historical
aerial photographs and input from the
residents themselves. A number of these
samples revealed elevated levels of the
chemicals that make up creosote - PAHs. The
results of this investigation can be found in the
November 1998 report entitled "Technical
Memorandum - Site Investigation Report".
(This report and all other documents
mentioned in this Proposed Plan are available
in the Administrative Record for the site.)

In January 1998, responsibility for the site was
transferred from NJDEP to EPA.

From February through April 1998, ERT
collected over 1350 surface soil samples on
133 properties in and adjacent to the
Claremont Development in order to determine
if an immediate health risk existed. The
results of the surface soil sample analyses
were made available to each individual
property owner, and can be found in the
"Interim Surface Soils Human Health Risk·
Assessment", dated June 19,1998. EPA
identified 19 properties with surface soil in
yards containing elevated levels of creosote.

. While the levels were elevated, a risk
assessment showed that they did not pose a
short-term (acute) risk to residents. However,
the risk assessment did show that the levels
posed a long-term risk greater than EPA's
acceptable risk range. Therefore, EPA applied
topsoil, mulch, seed and sod on properties that
contained elevated levels of creosote in
surface soils to limit the potential for exposure.
In addition, EPA installed an odor control
system in the basement of one property and
installed a storm water drainage system
(including cover) on one property. All of this
work was performed by EPA's removal
program.

In February 1999, the Agency for Toxic
Substances and Disease Registry (ATSDR)
completed a health consultation that assessed
the public health impact from direct contact
with the surface soils. ATSDR concluded that
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the surface soil concentrations of lead. arsenic
and PAHs do not pose a pUblic health hazard.

As part of its site investigation, ERT installed
17 groundwater monitoring wells to begin to
define the extent of groundwater
contamination. The public water supplies and
monitoring wells installed in and around the
site were sampled for any site-related
contamination in March and April 1998 by
ERT. The results of this sampling indicated
that the public water supplies are not currently
being affected by contamination from the site.
However. the results of the groundwater
sampling from monitoring wells located on the
site do indicate that the ground water,
classified by NJDEP as GW IIA, potable water,
is contaminated with components of creosote.
A comprehensive groundwater investigation is
being conducted to complete the
characterization of the groundwater conditions
in the area surrounding the site.

In November 1998, EPA initiated a remedial
investigation and feasibility study (RifFS) to
more fUlly characterize the nature and extent
of contamination at the site. Subsurface soil
sampling started in December 1998 and was
completed in March 1999. Over 200 borings
were installed, and about 1,400 soil samples
have been collected for analysis. The
subsurface soil borings will characterize soils
that lie beneath the Claremont Development.
In addition, the results of this sampling will
provide more accurate data concerning the
lateral and vertical extent of the lagoon and
canal source areas.

In March 1999, as part of the RI. a more
extensive groundwater investigation was
initiated to characterize the vertical and lateral
extent of groundwater contamination caused
by the site. Approximately 30 additional
monitoring wells will be installed and tested in
areas surrounding the development. Several of
the subsurface boring holes from the soil
investigation have been converted into shallow
monitoring wells that, when sampled, will
provide information on the quality of shallow
ground water at the site. In addition, sediment
samples in the Millstone River and Raritan
River will be taken as part of the RI to
determine if the site has impacted the river.



Completion of the field work for this broader
site investigation is expected in the fall of
1999. Following these investigations, EPA will
evaluate what other remedies are necessary to
address the site. .

The site was proposed for the National
Priorities List (NPL) on July 27, 1998, and was
formally inclUded on the list on JanuarY 19,
1999.

The data from the 1997 investigation
conducted by ERT indicate that the canal and
lagoon areas are the major sources of soil and
groundwater contamination in the Claremont
Development. Therefore, EPA believes it
prudent to expedite the remediation of these
source areas. In order to expedite this action,
an Engineering Evaluation/Cost Analysis
(EElCA) was prepared to evaluate remediation
options for only the lagoon and canal source
materials. This EEICA was completed 'in April
1999.

SITE CHARACTERIZATION:

Preliminary determinations of the locations of
the canals and lagoons were based on various
historical aerial photographs. The locations of
these source areas were further refined by the
limited subsurface soil investigation conducted
in 1997 by EPA's ERT. This investigation
confirmed that the canals and lagoons were
not removed before the Claremont
Development was built. The canal and lagoon
found in the northern portion of the Claremont
Development have been designated as Canal
A and Lagoon A, respectively. The canal and
lagoon found in the southern portion of the
development have been designated as Canal
B and Lagoon B, respectively.

The description and dimensions of the lagoons
and canals provided below is based on the
1997 ERT data. Once the data is evaluated
from the 1998/1999 subsurface sampling
activities, these dimensions may change.
Canal A extends approximately 400 feet from
Valerie Road, through four residential
properties on Valerie Drive to a point where it
meets Lagoon A at 90 Valerie Drive. The
canalis approximately eight feet wide, four to
eight feet deep, with the upper surface about
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three feet below the present surface of the
yards (see Figure 2).

Lagoon A is approximately 375 feet in length
and extends through the backyards of 90, 98,
104, and 110 Valerie Drive. The top of Lagoon
A is approximately eight to ten feet below
ground surface and the lagoon is at least six
feet thick in some places. In addition, an exit
trench associated with Lagoon A apparently
served as a drainage way for overflow material
to exit the lagoon. This exit trench has been
found along the back property lines of
apprOXimately five properties on Valerie Drive
east of Lagoon A. .

Canal B is approximately 1,500 feet in length
and extends from the parking lot of the Rustic
Mall near Summit Bank, along the north side of
East Camplain Road, through 10 to 13
residential properties, to a point where it meets
Lagoon Bat 186 East Camplain Road. Like
Canal A, Canal B is apprOXimately eight feet
wide. Very little fill was found a!>ove Canal B.
The bottom of Canal B is estimated to range
from several inches to eight feet below the
ground surface.

Lagoon B extends about 300 feet from
southwest to northeast. The lagoon is located
on properties at 186, 192, 198,204, and 210
East Camplain Road, and may extend into the
back yard of 216 East Camplain Road.

The yards of these properties slope downward
from the rear of the homes toward the back
property boundary near the railroad tracks.
Total elevation change is about six feet. Soil
borings near the rear of the yards showed that
the lagoon is within about two feet of the
surface. Closer to the houses, the lagoon is
about six feet below ground surface due to fill
that was placed prior to construction of the
homes. Lagoon B extends to a depth of 20 to
25 feet.

The total volume of the above source areas is
estimated to be 44,158 cubic yards based on
the available data. However, this volume may
change substantially pending a review of the
subsurface data.

•

•

•
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SCOPE AND ROLE OF ACTION:

This Proposed Plan identifies a cleanup
strategy for the first phase, or Operable Unit, at
the site and is considered to be an early action .
that only addresses the cleanup of the highly
contaminated source areas: the lagoons and
canals. Based on the information EPA has to
obtained to date, ten houses are located either
directly over or immediately adjacent to the
lagoons. In addition, the canals and the
Lagoon A exit trench have been found on 22
other properties within the Claremont
Development. Portions of the canals appear
to lie underneath houses on some of the 22
properties.

The scope of this Operable Unit is estimated to
include 32 residential properties: 10 properties
associated with the lagoons; and 22 properties
associated with the canals and the Lagoon A
exit trench. To the extent that the lagoons and
canals extend beneath pUblic roads within the
Claremont Development, those roads would
also be included in the Operable Unit.

EPA plans to initiate this cleanup action in
order to address the worst threats first at the
site and to initiate a remedy for the source
areas as early as possible. As described
below, EPA's proposed action would require
the permanent relocation of residents from an
estimated ten to nineteen properties, so that
the houses can be demolished to get at the
contaminant source areas. (The exact number
of permanent relocations needed to address
the source areas will be determined after the
ongoing subsurface investigations described
above is completed.) Other residents may
also require temporary relocation during the
work of addressing the source areas. Because
the permanent relocation and temporary
relocation processes can be time-consuming,
this earty action serves to initiate the relocation
process as early as possible. Until the
permanent and temporary relocations are
complete, EPA cannot begin any excavation
activities.

This Proposed Plan does not address any
potential contamination on other residential
properties within the Claremont Development,
within the Rustic Mall, or in the ground water.
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Any contamination from the Federal Creosote
site ·found in these areas may be the subject of
future actions. The results of EPA's
investigations of the other 105 residential·
properties in the Claremont Development may
be available in the summer of 1999. EPA
expects to issue another Proposed Plan to
address those properties in the fall of 1999.

SUMMARY OF SITE RISKS:

EPA has conducted an investigation of
subsurface soils in the areas historically
occupied by the lagoons and canals at the
Federal Creosote site. The risl< assessment.
focused on contaminants in the subsurface soil
that are likely to pose significant risk to human
health and the environment. PAHs associated
with creosote use are the main contaminants
of concern at the site. There are 23 PAH
compounds, seven of which are considered
carcinogenic. A full list of target PAH
compounds can be found in Table 1.
Historically, PAH concentrations have been
reported using several means, inclUding: total
PAH concentration (TPAH); total carcinogenic
PAH concentration (CPAH); and
benzo(a)pyrene eqUivalents (BAP). TPAH is
the sum of all PAH concentrations in a sample
and is always greater than or equal to CPAH.
BAP is a weighted (given consideration to the
intrinsic carcinogenicity of each compound)
average of the individual carcinogenic PAHs
and can be used to assess the carcinogenicity
of CPAH in terms of benzo(a)pyrene (a
carcinogenic PAH that has been studied
extensively).

Sampling results from both lagoons (A and B)
and canals (A and B) demonstrated high
concentrations ofTPAH, CPAH and BAP. The
maximum detected concentrations in terms of
benzo(a)pyrene eqUivalents (BAP) for Lagoon
A, Lagoon B, Canal A and Canal B were 1,862
parts per million (ppm), 2,548 ppm, 357 ppm
and 595 ppm, respectively. See Table 2 for a
summary of the maximum detected
concentrations of PAHs in the lagoons and
canals.

The limited surficial soil covering the lagoons
and canals does not provide an adequate or
permanent barrier to exposure, Future



subterranean disturbance of the lagoon and
canal areas could result in the following
exposure pathways: incidental ingestion of soil,
dermal contact with soil, and inhalation of
fugitive dust. In addition, the lagoons and
canals serve as a continuing source of
groundwater contamination.

For known or suspected carcinogens, EPA has
established an acceptable cancer risk range of
one-In-ten thousand to one-in-a million. Action
/s generally warranted when excess lifetime
cancer risk exceeds one-in-ten thousand.

In its Interim Surface Soils Human Health Risk
Assessment (June 1998) for surface soils,
EPA assessed risk by calculating a "trigger
level" for SAP eqUivalents which equates to
various risk levels. This "trigger level" can be
used as a point of comparison for lagoon and
canal area source materials. The trigger level
of 9 ppm SAP equivalent in soil equates to an
excess lifetime cancer risk of one-In-ten
thousand under a conservative residential
exposure scenario. The maximum SAP
eqUivalent concentration in each of the
lagoon/canal areas was compared to the
trigger level 8AP equivalent concentration of 9
ppm and found to far exceed that level. Thus,
under reasonable maximum exposure
conditions to lagoon/canal-associated soils,
the potential excess lifetime cancer risk to
residents significantly exceeds EPA's
acceptable risk range.

Actual or threatened releases of PAHs from
the lagoonlcanal areas, if not addressed by the
selected alternative. may present an imminent
and substantial endangerment to the public
health.

SCREENING EVALUATION OF
ALTERNATIVES:

The information presented in the Technical
Memorandum - Site Investigation Report,
prepared by ERT, was used to focus and
conduct the EEICA that evaluates cleanup
alternatives for the site. In addition, EPA
considered the December 1995 EPA Directive
"Presumptive Remedies for Soils, Sediments,
and Sludges at Wood Treater Sites" in
preparing the EEICA. The EEICA provides an
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evaluation of various options, referred to as
remedial alternatives, to address the source
areas at the site.

The remedial alternatives available for
addressing the source material are limited.
EPA considered on-site containment as an
alternative for the canals and lagoons.
However, EPA's technical evaluation of
available containment options indicated that
the source areas could not be effectively or
reliably contained. In addition, the wastes
within these source areas are considered
"principal threat wastes" at the site. They
represent a significant direct contact threat and
have already impacted area groundwater
quality. Whenever practicable, EPA expects to
utilize treatment to address such principal
threat wastes. As a result of the uncertainties
associated with on-site containment and EPA's
determination that the canal and lagoon areas
comprise principal threat wastes, the on-site
containment alternative was eliminated from
further consideration.

EPA's Presumptive Remedy Directive
considered three technologies effective in
treating creosote wastes: bioremediation;
thermal desorption; and incineration. The .
EEICA considered on-site and off-site
applications of these technologies. Due to the
residential nature of the site and the lack of
available space, on-site treatment of the
creosote waste was not considered ,
practicable.

The use of each of these presumptive
remedies in an off-site scenario was
considered by EPA. Since the material in the
source areas is a listed waste under the
Resource Conservation and Recovery Act
(RCRA), any off-site treatment and disposal
would need to be performed at a RCRA
permitted treatment and disposal facility.
Because RCRA-permitted treatment facilities
that employ bioremediation or thermal
desorption are unavailable, thermal treatment
involving incineration is believed to be the only
available option for off-site treatment
Consequently. in developing the alternatives, it
is assumed that the source material would be
transported to a commercial incineration
facility for treatment and disposal.

•

•

•



• More detailed descriptions of the remedial
altematives can be found in the EEICA report,
which is available in the Administrative Record.

SUMMARY OF ALTERNATIVES:

The remedial altematives for the site are:

quantitative determination of cleanup levels.
However, these subsurface soil cleanup levels
will be developed prior to the excavation of the
creosote source material and any adjacent
contaminated soil. This will ensure thatall
unacceptable material is removed in a single
cleanup action.

Alternative 1: No Action

Altemative 2: Excavation and Off-Site Thermal
Treatment and Disposal

Alternative 2: Excavation and Off-Site
Thermal Treatment and
Disposal

Superfund regulations require that the No
Action altemative be evaluated at every site to
establish a baseline for comparison with other
remedial alternatives.

For the purpose of excavating the lagoons. the
affected properties would need to be acqUired
by EPA and the residents permanently
relocated. Following permanent relocation,
the houses on these properties would be
demolished. Based on current data. Lagoon A.
is believed to be located beneath the following

For houses that may be located on the canal
source areas, the number of permanent
relocations needed to excavate the canals will
be determined after the ongoing subsurface
investigation is completed.

As mentioned previously, EPA's proposed
action would require the permanent relocation
of residents from an estimated ten to nineteen
properties, so that the houses can be
demolished to excavate the source areas.
Investigations to date indicate that ten houses
in the Claremont Development have been built
on top of or adjacent to the lagoon source
areas and nine houses may have been built on
the canal source areas.

The time to implement does not include the
necessary preliminary steps of designing the
remedy or permanently relocating residents.
which may each take up to one year, but will
be conducted concurrently. In addition, the
time to implement is shown as a range due to
uncertainties relative to the exact number of
houses that need to be underpinned prior to
excavating, the extent of excavations in the
canals, the exact number of houses that need
to be temporarily and permanently relocated,
and the extent to which both Canal/Lagoon A
and Canal/Lagoon B can be remediated at the
same time. Concurrent remediation of these
areas may not be feasible if it adversely
restricts access to the development. If these
areas are remediated sequentially, the time to
implement will be lengthened; however. the

.disruption to the whole development may be
minimized.
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$58,000,000

$0
$58.000,000
2-3% Years

$0
not applicable

$0

$0

Capital Cost:
Annual Operation and
Maintenance (O&M):
Present Worth:
Time to Implement

Alternative 2 includes the excavation and off
site transportation of the source materials
associated with the lagoons (including the
Lagoon A exit trench) and canals for thermal
treatment and disposal. For this early action
2.!l!v, EPA has used a visible contamination
threshold as the cleanup level for cost and
volume estimation purposes. This is due to
the fact that EPA has not yet completed the
baseline risk assessment and its associated

Under this altemative, no further remedial
actions would be taken to address the source
areas. Because no action results in
contaminants remaining on site above
acceptable levels, a review of the site at least
every five years is required.

Capital Cost:
Annual Operation and
Maintenance (O&M):
Present Worth:
Time to Implement:

Altemative 1: No Action

•

•



properties: 90 Valerie Drive. 98 Valerie Drive.
104 Valerie Drive, and 110 Valerie Drive. It is
estimated that Lagoon A would involve the
excavation of approximately 7.200 cubic yards
of soil. The depth of the excavation is currently
estimated to be 10 feet. Based upon current
data. Lagoon 8 is believed to be located
beneath the following properties: 186 East
Camplain Road. 192 East Camplain Road. 198
East Camplain Road, 204 East Camplain
Road, 210 East Camplain Road, and may
extend into the backyard of 216 East Camplain
Road. To excavate the source area
associated with Lagoon B, approximately
29,946 cubic yards of material would be
removed.

It is estimated that approximately 3,012 cubic
yards of material would be excavated from
Canal A and the Lagoon A exit trench.. It is
further estimated that approximately 4,000
cUbic yards of material would be excavated
from Canal B. Residents of affected properties
on Valerie Drive and East Camplain Road may
need to be temporarily relocated during some
or all of the excavation activities on their
properties. It is anticipated that temporary
relocation would be for a period of six months
to one year. Because Canal A. the Lagoon A
exit trench and Canal B are all relatively'
shallow, it is expected that structural
engineering measures such as foundation
underpinning can be used to remove toe
source areas from these properties without
demolishing the houses. However, until all of
the subsurface data is received, EPA cannot
determine whether extensive contamination
exists at depth on 'these properties that may
result in the need to acquire more homes in
order to excavate the canal contamination.

During the excavation of Lagoon B, it is
anticipated that portions of East Camplain
Road may need to be closed to provide room
for construction equipment. As a result,
residents in Florence Court and some
residents on East Camplain Road may need to
be temporarily relocated.

During the excavation ofthe lagoons. the use
of a prefabricated fabric structure (PFS)
equipped with a ventilation system may be
necessasry to control noise, dust, odors, and
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to limit rainwater in the excavation area. Air
emissions from the PFS would be treated prior
to discharge to the atmosphere. For canal
excavation, the use of the PFS is not believed
necessary. Air monitoring would be conducted
during the excavation of the canal and lagoon
areas.

The source material is a RCRA-Iisted waste,
and would be transported for off-site thermal
treatment (incineration) and disposal. In
excavation areas where houses would be
demolished, the lots would be completely
backfilled and would be revegetated and
restored as open lots.

EVALUATION OF CRITERIA:

This section describes the requirements of
CERCLA in the remedy selection process.
Remedial alternatives are evaluated using the
following criteria:

Overall Protection of Human Health and
Environment: This criterion addresses
whether or not a remedy provides adequate
protection and describes how risks are
eliminated, reduced or controlled through
treatment, engineering controls or institutional
controls.

Compliance With ARARs: This criterion
addresses whether or not a remedy will meet
all of the applicable or relevant and appropriate
requirements (ARARs) of other environmental
statutes and/or provide grounds for invoking a
waiver.

Long - Term Effectiveness and Permanence:
This criterion refers to the ability of the remedy
to maintain reliable protection of human health
and the environment over time once cleanup
goals have been met

Reduction of Toxicitv, Mobilitv or Volume:
This criterion addresses the degree to which a
remedy utilizes treatment technologies to
reduce the toxicity, mobility or volume of
contaminants.

Short - Term Effectiveness: This criterion
considers the period of time needed to achieve
protection and any adverse impacts on human

•

•
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health and the environment that may be posed
dUring the construction and implementation
period until cleanup goals are achieved.

Implementability: This criterion examines the
technical and administrative feasibility of a
remedy, including availability of materials and
services needed to implement the chosen
solution.

Cost: This criterion addresses capital and
operation and maintenance costs of each
alternative.

State Acceptance: This criterion indicates
whether, based on its review of the EEICA and
the Proposed Plan, the State concurs with,
opposes, or has no comment on the proposed
alternative..

Community Acceptance: This criterion will
assess the community interest and concerns
and evaluate comments. These comments will
be addressed in the responsiveness summary
section of the ROD.

ANALYSIS OF CRITERIA:

OVERALL PROTECTION: The lagoon and
canal areas act as a continuing source of
groundwater contamination.

Altemative 1, the no action alternative, would
not be protective of human health and the
environment because the site would remain in
its current condition. Under this alternative,
contaminated subsurface soils would remain in
place at the site and would not be SUbject to a
remedial action. The limited surficial soil
covering over the lagoons and canals does not
provide a protective barrier from exposure. In
addition, under the no action alternative, the
lagoons and canals would continue to serve as
a source of groundwater contamination.

Under Alternative 2, excavation and off-site
thermal treatment and disposal, all of the
identified subsurface soils exhibiting signs of
visible contamination would be excavated and
incinerated off site. EPA is currently
desaibing this alternative based on visible
cleanup goals since the baseline risk
assessment and its associated quantitative
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determination of cleanup levels have not yet
been completed. The subsurface soil cleanup
levels will be developed prior to the actual
removal of the creosote source material and
any adjacent contaminated soil.

Excavation and off-site thermal treatment and
disposal would eliminate: (1) the actual or
potential exposure of residents to
contaminated soils; and (2) the level of
contaminants that might migrate to the ground
water. Any potential environmental impacts
would be minimized with the proper installation
and implementation of dust and erosion control
measures, by performing excavation within a
PFS where practicable and if determined to be
necessary, by conducting water pretreatment,
and by using a lined temporary staging area.

There would be no local human health or
environmental impacts associated with off-site
disposal because the contaminants would be
removed from the site to a secured location.

COMPLIANCE WITH ARARS: Actions taken
at any Superfund site must meet all applicable
or relevant and appropriate reqUirements, of
federal and state law or provide grounds for
invoking a waiver of these requirements.
Alternative 2 would comply with ARARs. Major
ARARs are briefly described below.

The Resource Conservation and Recovery Act
is a federal law that mandates procedures for
treating, transporting, storing, and disposing of
hazardous substances. All portions of RCRA
which are applicable or relevant and
appropriate to the proposed remedy for the
site would be met by Alternative 2.

The source materials associated with the two
canals and lagoons consist of coal-tar
creosote. Soils excavated from the site during
remediation and all or part of the associated
debris are a listed hazardous waste (F034) as
defined in RCM. As a listed hazardous
waste, excavated soil is SUbject to the Land
Disposal Restrictions (LDRs) under RCRA.

The Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970,
which provides regUlations and guidance for
the government in conducting relocation.



activities where property is acquired, i~ not an
environmental/aw, but would have bearing on
Altemative 2, which proposes permanent
relocation. The Act provides for uniform and
equitable treatment of persons displaced from
their homes by federal programs. All portions
of the Act that are applicable to the proposed
action would be met by Alternative 2.

LONGMTERM EFFECTIVENESS AND:
PERMANENCE: The no action alternative
offers no long-term effectiveness and
permanence. /n contrast, the excavation and
removal of the lagoons and canals would
represent a permanent solution for a portion of
the site, because the source material would be
entirely removed from these areas and
transported to a hazardous waste facility. In
addition, the waste material would be treated
to destroy the contaminants, providing for a
permanent solution to the waste.

Off-site treatment/disposal at a secure,
permitted hazardous waste facility for the
contaminated soil is a technically viable and
often used disposal technique. These options
are reliable because the design of these types
of facilities includes safeguards and would
ensure the reliability 'of the technology and the
security of the waste material.

REDUCTION OF TOXICITY, MOBILITY AND
VOLUME: The no action alternative does not
provide for any reduction of toxicity, mobility, or
volume of the waste material in the source
areas.

In contrast, removal and treatment of source
material significantly reduces the toxicity,
mobility, and volume of contaminants through
treatment. Thermal treatment by incineration
generally treats organic contaminants by
SUbjecting them to temperatures typicallY
ranging from 1,200 to 2,000 degrees
Fahrenheit in the presence of oxygen and
flame. During incineration, the toxicity of the
source material would be reduced when
volatilization and combustion convert the
organic contaminants to less toxic compounds
such as carbon dioxide, water, hydrogen
chloride, and sulfur oxides. .

10

SHORT-TERM EFFECTIVENESS: During
excavation and staging of the soils, health and
safety measures would be implemented to
protect surrounding residents and field
personnel from exposure to the contaminated
materials. Any potential environmental
impacts would be minimized with the proper
installation and implementation of dust and
erosion control measures, by performing
excavation with appropriate health and safety
measures, which may include a prefabricated
structure where practicable, by conducting
water pretreatment, and by using a lined
temporary staging area. Appropriate
transportation safety measures would be
required during the shipping of the
contaminated soil to the disposal facility.

IMPLEMENTABILITY: Excavation techniques
are commonly used in construction and by
environmental remediation firms. The
installation of sheet piling and erection of
prefabricated structures have also been
employed at numerous and similar
environmental remediation sites.
Underpinning of houses during excavation has
also been used at other Superfund
remediation sites. The heavy equipment
necessary to implement this alternative is
readily available and typically used for
excavation activities. Numerous vendors are
available to procure or rent the necessary
prefabricated structures. Also, the quantities
of backfill soil needed for excavations are
available.

The personnel required to operate the heavy
equipment would require appropriate OSHA
certifications (e.g., hazardous waste worker),
in addition to being certified in the operation of
the heavy equipment. Such individuals are
readily available.

The property buyouts associated with
permanent relocation would result in some
scheduling uncertainties related to the time
necessary to complete negotiations with all
affected homeowners. In addition, various
issues inevitably arise during the negotiation
process with the individual homeowners that
can complicate and lengthen the acquisition
process.

•

•

•
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Permitted hazardous waste facilities for
treating creosote-contaminated material are
available and have the capacity to accept the
estimated volumes of waste identified for
removal. This treatment option is reliable
because of the stringent design and operation
requirements imposed by permits. Following
thermal treatment, the treated material would
be disposed of in a Subtitle C landfill. Publicly
Owned Treatment Works (POTWs) are also
available for receiving pretreated water
collected during excavation operations for the
response action.

During excavation and staging of the waste
soils, health and safety measures would be
implemented to limit surrounding residents and
field personnel from exposure to the
contaminated materials. Excavation
techniques could be implemented in a
relatively short time period because the
necessary equipment is readily available.
Demolition of homes associated with
excavations could be performed without
specific or highly specialized construction
controls.

COST: Cost of the no action alternative is $0.
Cost of excavation and off-site thermal
treatment and disposal is approximately $58
million.

STATE ACCEPTANCE: The State of New
Jersey agrees with the general approach of
the preferred remedy in this proposed plan.

COMMUNITY ACCEPTANCE: Community
acceptance of the preferred alternative will be
evaluated after the public comment period
ends and will be described in the Record of
Decision for the site.

SUMMARY OF THE PREFERRED
ALTERNATIVE:

The preferred alternative for addressing the
source areas of contamination is Alternative 2,
excavation and off-site thermal treatment and
disposal. .

The preferred altemative is believed to provide
the best balance of trade-ofts among the
alternatives with respect to the evaluation

11

criteria. Based on the information available at
this time, EPA and NJDEP believe the '
preferred altemative will be protective of
human health and the environment, will
comply with ARARs and will reduce the
toxicity, mobility and volume of contaminants
to the maximum extent practicable. Because
the preferred alternative would treat
contaminated material, it would also meet the
statutory preference for the use of a remedy
that involves treatment as a principal element.

EPA plans to implement the preferred
alternative in a phased manner and will be
initially moving forward with the relocation of
affected residents. However, the agency does
not plan to begin the actual removal of the
source area contamination until the site-wide
RI/FS is completed. EPA believes that the full
extent of contamination within the
development should be known prior to the
initiation of intrusive cleanup activities. As
indicated previously, the available data indicate
that 32 residential properties need to be
remediated, ten to nineteen of which will
require the permanent relocation of the
residents. Based on this data, EPA believes
that excavation and off-site thermal treatment

.of the lagoon and canal wastes, while
maintaining the existing nature and character
of the development, is the appropriate remedy
for the site. If, however, the ongoing
investigation of the remaining 105 properties in
the development reveals extensive
contamination necessitating the purchase of a
significant number of additional properties,
EPA may reconsider that portion of the
proposed remedy dealing with the source
areas. Any such change would be subject to
full public input and comment.

COMMUNITY ROLE IN THE
SELECTION PROCESS:

EPA and NJDEP rely on pUblic input to ensure
that the remedy selected for each Superfund
site is fully understood and that the agencies
have considered the concerns of the local
community, and to ensure that the selected
remedy prOVides an effective solution.

EPA has set a public comment period from
April 3D, 1999 to June 1, 1999 to encourage



public participation in the selection process.
The comment period includes a public meeting
during which EPA will discuss the EEICA and
the Proposed Plan, answer questions, and
accept both oral and written comments.

The public meeting is scheduled for May 12,
1999 at 7:00 pm and will be held at Weston
School AUditorium, Manville, New Jersey.

Comments will be summarized and responses
provided in the Responsiveness Summary
section of the ROD. The ROD is the document
that presents the selection of a response
action. Written comments on this Proposed
Plan should be addressed to:

U.S. Environmental Protection Agency
Rich Puvogel
290 Broadway. 19th Floor
New York. New York 10007 -1866

12

EPA may modify the preferred alternative
presented in the Proposed Plan and the
EEICA based on new information or public
comments. Therefore, the public is
encouraged to review and comment on
the alternative explained here.
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Table 1
List ofTarget PAHs

PAHs

I Naphthalene

2 2-Methylnaphthalene

3 I-Methylnaphthalene

4 Biphenyl

5 2,6-Dimethylnaphthalene

6 Acenaphthene

8 Dibcnzofuran

9 Fluorenc

10 Phcnanthrenc

II Anthracene

12 Carbaxolc

13 Fluoranthene

14 Pyrenc

IS Benzo(a)anthracene*

16 Chrysenc*

17 Benzo(b)f1uoranthene*

18 Bcnzo(k)f1uoranthcnc*

19 Benzo(c)pyrcnc

20 Bcnzo(a)pyrcnc*

21 Indeno( 1,2,3-cd)pyrenc*

22 Dibcnzo(a,h)anthr.acenc·

23 Bcnzo(g,h,i)perylene

* - Carcinogenic PAH (CPAH)

Table 1

Mnlmum Concentrations ofPAHs found in Lagoons and Canals

Location TPAH CPAH BAP Equivalents
(ppm) (ppm) (ppm)

Lagoon A 77,363 5,838 1,862

Canal A 21,206 1,315 357

Lagoon B 83,280 12,390 2,548

CanalB 21.417 2,135 595
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Alternative 1: No Action ,. ,..f:" :".( .:.1:' '01: <.... 1
'. t.__ ....

The National Oil and Hazardous SUbstanc~s Contingency Plan requires EPA to evaluate a No-Action Alternative
to establish a base4ne for comparison with other remedial altematlves. Under this alternative, 'no further remedial
action would be taken to address the. source areas. . .' '. .

, Aliemative'~::Excavati~n airi~ Off-S~t~'~~iii~tion' .....•..., ..... " ..
• 'f _ '. • •

• -,t., ,~ •. ~ ... ' •• _.\• .:.' .••.••) .. ,;, •••• ' .•••• ~ , •••. :. _ I •• ~.·.,.". ," '," ' ••

Alternative 2 'iiic'lu(JeS'tbc excavation 'an4 off-site Uierin:81 treatment &Dd olt-site·ClispOSal. of souree materials .
associated with the lagoons and canals, It also includes acquiring and demolishing an estimated 10 to 19ho~
in the .Claremont Development and permanently relocating Ih~ residents. Also, res~~nts 9n otheraf(ected .' "
p~ities m.ay~~p1pe;!~ n:loc~tion d~g ~e ~1ea.nup.·:Q1~.s.~Urce~~!I1s. ~o~d be'~~P9~ for. '"
off-sIte therinal treatment (~atioD) and disposal. EXcavatC4~where hoUses were demolished \youl~be .'

. completely,~kf~~ revegetated, and restored.as open lotS.. .'. . . ..... . .
••'L~~\ ~ 1 .....l(f I., "Jf.. :""'~i ,'t~ .~ .. ·4;' ".' . ....,.:,. f.'., J ••••• "'. .. ~ • .' ,

EP~&nd the'Ne~'.-iCi-se1 'D¥~~ofEn~tal ProteCtioii'(NJDEP>,~eihfA1tem8tive 2.This preferred '"

.'.~~a~\'ii~:bi~:!icl~r~~~~~ied~~~~~:cTo:nJ:~~~ilit:%~1~~~~~1'~~
contaminants through trea'iiDeritktbilol~:~~NJDEP ~"'le(ia fiiW remeiiY·8.fter review and considenmoo :
of communi concemsreceived.dUrlD· tlie..ubllc' .... ··... ent"·,,'·f:eod.,,,,,:: ':'d:,:',.; "::.,;. '". . "
. . . ty. ,...., ": .:,;.;~ ·.:.,:;r~<;/:·::~, .':~ ··)!L·j·':.'·'i;')':':,'·' ~:>~,.'. :.;: .... .
The public may comment in person at ~e pUb~cmCe~g~prmay~ub~t~iteDepmments through June I,

1999 to: .; . ,,'..:.;,:.. .;<. j ," . ~ '.'.. ~" ',.';'.; .:~.>.:G,:/.t.,,"':·'~~./·:. ;.' .': .
~'''''''.;; , ....,{;,., RicbPuvogel. ,." . y.;. ' .
.,~ :' ··RemCdialPrOjectManagert ;'.·r· ...<.'.;-T·... ··~:···,·· "

U.S. Environmental Protection Agency' 'y'
"r '·290 Broadway. 19th Floor . . .

New York, New York -10007-1866 '. .: i"·;>
II' • - •• ' : :Ljl:..· :;",,,";7;•



TIiE COURIER-NEWS
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
.;"11l'4~~, EXTENDS PUBLIC COMMENT PERIOD['&J on the Proposed Cleanup Federal Creosote Superfund Site
,,~ Town of Manville, Somerset County, New Jersey

I:I'A IIllnnUnCes an ut~n~lon of the public COmnlllnt periot.l on the Proposed PIIn and the Hnlllne~rl\la Evylulltlonl Co.1 Analy~h (fiElCA) Repon fur Il Cllllll!Up
stralegy for the Iirst phase at the fede:rlll Creosote Superfund Site loclted In Manville, New Jersey, This early action Iddreues the cleanup of the highly
l:ulllalllillated source: 3rellS. the canal alld Iligoon areas of thl: Claremont Developn,,:nt, a n:sldc:ntial community of single. family home:».

A) the ICoid oIgency fur the site, EPA.l:unducted In EfJCA to CoY.luate cleanup oplionl for only the liloon ahd cIII,,1 ~uurc:e milterilill f1r~t bcCIIU~1l thllse 1I1c:1\~
;lie the major sources of loll and aroundwaler conlamlnatlun·ln the Claremont Development and the:rllfore pule the arelt.lt rllka II) human I\C:lllth and the,
el1\'irunmenl. The EfJCA Report and allinfornllltion relalellto the cleanup are available In Ihe Administrative Record 10Clted It the Mlnvllle PUblic Library,
100 South 10~h Avenue, Manvillc:, New Jersey alld at EPA's Superfun~ Records Center, 290 Brt,ladwllY. 18th Floor, In New York City.

Based upon the results of the EfJCA, EPA pepared I Proposed Plan, Which describes the l:lellnup altllrnallves and provides HPA'. raUotulle for reconullending
a ~ingle alternative fur thi~ lirst phase. EPA evalualed thll fullowi~g alternatives: . , " '

Allernative I: Nn AClion

The National Oil and Hazardous Substances Contingency Plan requires EPA to evaluate I No Action Alternative to estabUlh • baseline for comparison with
uther remedial alternatives. Under Ihis alternative, no furlher remedial aclion. would be. laken 10 addresi Ihe lource areu.

.....

Alternalive 2: E~cavalilll\ Bnd Off-Sile Incineration '
" ..

Alh:OIsllve 2 Includes the excavation. dn off·sile th~rmallreatinentlnd off·slte disposal of lource materials a~s~latcd wlih the laaoons and canal». It IIlso
includes acquiring and dcmolishing an e~timated 10 tu 19 hou~e.ln the Claremont Development lind perntenant1y relocltlna these residents. AI~o. residents
on olher affected propcnies mllY rllqulre temporary r.:locutiun during the cleanup. The source matllrlllis would Ile transported for off·slte thctmaltreatmen'
(incillcrillion) 1101.1 dhjlmal. E~c~valed areas wherll hUUSllS wcre demolished would be CUIIlJllcicly backfilled. revegetated. lind rcslored as open Iuts.

EPA and the New Jeney Oepanment,of Bnvlronmental Protc:ctlon (NJDEP) recommend Alternative 2. '1115 prcfc:rred allenlative would provldllthe be.t
balance of overall protc:.:tiun ut human health and the envlronnll:nt; compliance with applicable or rclevwlI IIlld appropriate requirement'; and redu"tiun or
toxicilY. mobility. or vulume of contaminants through trelltmenttechnolol&Y. EPA and NJDEP will ~elect a fil1a1 remedy ,fter review and consiJ.lllratlon of
community concerns received during lhe extended public cununent period. .. . ,. :' .

The Public May Submit wrillen comment. through June 25, 1999 to:

Rich Puvogel
Remedial Project Manger

U.S. Environmental Protection Agency
290 BroadwaYt 19th Floor

New York, New York 10007-1866
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SUPERFUND PROPOSED PLAN

FEDERAL CREOSOTE SITE

MANVILLE, NEW JERSEY

Public Hearing

Held at the Weston School Auditorium

We4nesday, May 12, 1999

7:00 p.m.

SCHULMAN, CICCARELLI & WIEGMANN
CERTIFIED SHORTHAND REPORTERS

EDISON TOMS RIVER ATLANTIC CITY
(732) - 494 - 9100

SCHULMAN, CICCARELLI & WIEGMANN
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Community Relations Coordinator
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R¢medial Project Manager
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Risk Assessor

ARTI~ BLOCK, ATSDR
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everyone. I want to thank everybody for

taking time out of their busy schedule and

know, we're all here for the same reason,

to find out exactly what's going on in the

section where you live. And before we

start, I'd like to make a brief

that we had to have a public hearing on the

Superfund Site and, hopefully, we'll get

some more information about what's going

on. So Pat can update us on where they are

and where they're going. So Pat, if you

don't mind.

people, Aljeanette Zemanek and Senga Allan.

We have Lynn Giovanni, who's been with us

since day one of the problem from Bob

Frank's office, so Linda thanks for

everything. We appreciate it. This

meeting was called, I guess, in March.

Am I right, Pat?

3

I

As we

We were told

Good evening,

Yeah.

Thank you, Mayor.

We have our two Council

MS SEPPI:

MAYOR CORRADINO:

MS. SEPPI:

MAYOR CORRADINO:

introductions.

coming out on this gorgeous night.
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want also want to thank you for coming out

this evening and apologize to the people

who were here in March because a lot of

what you hear tonight is going to be

similar to what you heard that night.

4

•

Michael Sidak is a.risk assessor for EPA.

We also have two other familiar faces.

Artie Block and Tom Mignone from ATSDR.

AUDIENCE MEMBER: Who are y~u?

MS. SEPPI: I was going to get

to that in a second. My name is Pat Seppi.

I'm with EPA. I'm a Community Relations

Coordinator and I've also been involved

with the site since the beginning and all I

wanted to do before I introduce anybody

else here, sorry that you're going to hear

information a lot of you have heard before,

but as the Mayor said, this meeting

is mandated by law as part of the Superfund

process. Let me go to the other people who

are from EPA. Rich puvogel is the Remedial

Project Manager. John Prince is the Chief

of the Central New Jersey Remediation

section. Mark Maddaloni is a risk

6
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8

9

~o
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~2

~3

~4
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assessor. Jim Hackler is also with EPA.
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the meeting to the purpose we're here for.

all. gone, if somebody doesn't have one and

would like them, please come and let us

know. We'll make sure that you get one.

So as I said, this is a mandated

the meetings that we've usually had with

you, whereas it's more formal. If you'll

notice, we have a court reporter here who

will be taking everybody's questions and

So the reason that we are here tonight for

this proposed plan meeting is to take your

comments and your questions on our proposed

plan which tells you what we plan to do,

what we'd like to do with two lagoons

and the adjoining canals that are in the

Claremont Development. If you live in

Claremont, you should have hopefully

received a copy of this proposed plan in

your mailbox. There are some additional

5

Let's keep

How much is

Thank you, Mayor.

I understand they may be

MS. SEPPI:

It's a little bit different thanmeeting.

copies out back.

MAYOR CORRADINO:

AUDIENCE MEMBER:

that in salaries?
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comments and make it part of the public

record. We're being a couple weeks into

right now what we call the public comment

period also reflected in your proposed

plan. The public comment is your time to

share concerns anc comments about what

we've presented in =his plan the last night

January 1st. Tonight everybody's questions

and comments, as I said, will be taker. down

and transcribed. However, if you would

prefer to give written comments, it's not a

problem. They would be addressed to Richie

and his address is in the Proposed Plan.

Okay. The only other thing I would ask

about this meeting, because it is a little

bit more formal, we do have a couple of

short pr~sentation~. Right, short

presentations. And if you could hold your

questions and thoughts until after that, I

would appreciate it. Usually in a more

informal 'setting we sort of just go through

that. If you could just allow us to do our

presentations, we'll be here to answer any

questions and address any comments that you

have.

SCHULMAN, CtCCAR~LLI & WIEGMANN
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going to continue to do that. My only

concern with that is most of the people who

are in that group right now are the people

who are directly affected by the

is an important part of this whole

process, especially from now on where we're

going to be getting into the relocation and

the designs and construction and a TAG is a

good way to become involved. So we're

going to be talking about this more with

our community advisory group which is just

Now, one thing that I have mentioned

before is, and I did want to mention again,

tonight is the ability of a qualified

citizens group to receive a Technical

Assistance Grant which is offered by EPA.

What it does is provide funds for a group

who's affected by this site to hire

independent technical advisors to help them

interpret any of the documents,

site-related information that we will be

And community involvement

7

We·do

We

We're

one other thing I wanted to mention.

have a community advisory group now.

meet pretty much on a monthly basis.

showing to you.
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to talk very shortly about the Superfund

Program.

MR. PRINCE: Thank you, Pat.

I'm going to speak briefly about how the

Superfund process was developed by Congress

for EPA to implement. And then Richie will

describe the plan for first phase of what

we think be a multi -- several stages of

clean up to address the problems associated

with the Federal Creosote Superfund Site.

relocations, either th~ permanent buyout

or the bemporary or permanent buyout,

whatever it may be. I would certainly like

to get a lot more people in the rest of the

community involved because as things

proceed with the construction, we':l find a

lot of things that are going to be of

interest to everybody. So I'll be sending

out a flier to everybody in the next couple

of weeks with a date for the next meeting

and if we could get more people involved, I

think that would be very helpful for

turn this over to John Prince.

•

•
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He's going

So I think at this point I'll

everyone.

Okay.
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exactly where Superfund is meant to step

in. The Superfund process really acts on

addresses emergency actions, spills, and

imminent threats to the public or threats

those immediate hazards are addressed, the

remedial process begins and that's what

this -- that's what we are all apart of in

a look at a number of different types of

things, but in a more broader way to know

the limits of any potential contamination,

to find out any potential problems that

might be associated with the site and then

figure out how to address them.

9

And it

Once

That's

The first sort of response is

The remedial process is meant to take

two levels.

Congres~ wrote the Superfund law initially

in 1980 and it's really meant to address

sites like this one, a long forgotten

industrial operation that got redeveloped

into a number of different uses, primarily

residential where there are some -- many

concerns of residual contamination and

EPA.

clearly something should be done.

typically called a removal action.

of releases into the environment.
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This site such as this being

qualified for and this one has qualified

for its national priorities list, which is

sites across the country that are, I guess,

they're the ones that pose the biggest

concern and are being addressed through the

Superfund Program. Once a site is on the

national":priorities list, it

qualifies for this remedial response which

involves investigations to figure out what

the extent of the problem is and funding

where necessary to address those problems.

Before remedial funds can be expended to

address a problem at a Superfund site, EPA

and the state, in this case the State of

New Jersey, need· to go through and be

confident that we really know two things:

That we know the extent of the problem or

in this case a p~rtion of the problem posed

by the site and then that we're confident

that we have a remedy that will address it

and that it's, therefore, a good use of

public funds and the right remedy for this

site. When that is done, we prepare a k
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the Superfund list. There are about 1,500
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proposed plan which has now been released.

We bring it to the public. We request your

input in that process. At the end of the

public period, in this case on June 1st, we

will evaluate all those comments and

determine whether any of them merit changes

in that proposal and it has happened where

the input from residents or people in the

community have highlighted something that

we were not focusing on that have changed

remedies. So it's an important part of the

process .

After that has been evaluated, EPA

with the State of New Jersey, formalizes

the remedy in something called a Record of

Decision, which we are expecting to issue

for this site in July of ,this year. It

will very clearly ~tate what the plans are

for this first part of the site which will

address the canals and the lagoons. The

Record of Decision provides a road map on

how the remedy should be performed. Then

EPA goes back out and goes back to the

drawing board and draws up what we call a

Remedial Design, which is similar to the

SCHULMAN, CICCARELLI & WIEGMANN
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plans and specifications you wculd expect

for any large construction project like the

construction of a bridge or building. The

scale of this first action that we're

contemplating is very large and so

that's the next phase. And then from those

plans, from that design, we execute a

remedy. Then after the remedy is complete,

the site can actually come off of

eventually the Superfund list. So that's

the prOCeSS: Identify the site, evaluate

it and investigate, proposal, public input,

select a remedy, design it, implement it,

take the site off the list and a site like

this, .which is very complicated, we're

a=tually looking at addressing the site in

we think three phases. The first one is

focusing on the most highly contaminated

areas; the canals and lagoons within the

Claremont Development. The next phase,

which we will be going through this process

again for other homes in the Claremont

Development, the remaining homes, to figure

out exactly what to bring a proposal to you

again as to how to address those houses and

SCHULMAN, CICCARELLI & WIEGMANN
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then the last phase would be addressing

some other things such as possible ground

water contamination, possible other

commercial properties in the area that

the residential area where we know about a

problem that needs to be addressed.

I'm going to turn it over to Rich

Puvogel, the site manager, and Richie will

go into some details and have some

historical background about what we are

actually planning on doing.

to you pretty briefly. My talk's broken up

into three parts. First I want to talk to

you about the history of the site. Some

have you have heard it before. I have a

couple historical aerial photographs that

kind of give it a little bit more insight

from the creosote was run and where certain

parts of the facility is located, treatment

areas and such. The next part of my

presentation we're going to give you a

broad overview of what EPA's doing out at

Right now we're focusing on

13

I'm going. to talk

That is coming

MR. PUVOGEL:

might be contaminated.

later, though.
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the site and the cpproach to the

investigation what we're looking at. And

the last part of my talk is going to be

focused on what we are doing in the canal

clean up, proposed plan we're bringing to

you to~ight. So briefly let me start with

the history of the site.

Federal Creosote Site started

operations about 1910, 1911. They started

in there what is known as the Claremont

here of what the site looked like in about

1954. You could see -- let me fish out my

laser pointer. For several site features,

over here this is the Johns-Manville site

just to .get you oriented. Just down r.ere

is Lost Valley. This road here is Main

Street. Here is the beginning of East

Camplain Road and about 1954 it stopped

right about there .. Several prominent

features of the site are the wood that's

been stacked up to be treated. This

lighter color wood that you see here,

that's untreated wood ready to be treated

at the site. This wood would be put on
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Development. I have an aerial photograph
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Two other prominent features on the

the production area to this lagoon where it

ended up and deposited there. This is what

we call Lagoon A. It's up in the northern

part of the property or the development.

Down in the southern end along East

Camplain Road we see another canal here.

This runs from the treatment facility down

to the south and eventually into the larger

rail cars and end up in the treatment

facility down in this corner of the site.

Here you could see there are some tanks and

treatment building where the wood was

loaded in and treated with creosote. After

the wood was treated, it was rolled out on

rails into this area right here. This

is what we call today the drip area. The

treated ties were left out there to dry off

and some of the Creosote has dripped from

the ties onto the ground. That's what that

black staining area is from. Here you

could see a row of treated ties right about

Here.

This distributed the creosote from

15

This

is A.

site are what we call today Canal A.
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the mid 1950's when it was dismantled,

this time, is how it all started.

lasoon, which we call Lagoon B located

•

•

•

Most

This would

Down in this area

By about ~he early '60s we

You could see this feature,

The facility ran until abo~~

The canals are also buried by

You could see the Johns-Manville1975.

property still up and running, but this

gives you an idea of the Claremont

Development, 137 single family homes.

of you know that, since you are living

there today. This is the Rustic Mall area.

development went on until about the mid

'60s, I believe, unt~l it locks like pretty

much this. This is an "airplane shot in

Lagoon B.

This will be Lagoon A.

taken ap'art.

be Valerie Drive right here and Louise. At

about this point in time w\e~ don't see the

lagoons and canals anymore. We believe

that what we have for now with the borings

we've dope, these areas are now buried.

right here.

dark area.

start to see some development in the a~ea.

The first houses or the Claremont

Development start to show up.
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Today up here you have the Walmart shopping

area, Arbey's, McDonald's.

Pretty much that's the history of the

and development went pretty quickly after

that. That's about a brief overview of the

history. I just wanted to give you an idea

where things were located in relation to

what the property looks like today, just

wood tr,eatment facility with the tanks were

over in this area in the previous photo in

1963 that you saw. They were dismantled at

that time and taken away. The lagoons up

here and here in the drip area, north of

Loui~e Drive around here. That's just a

little bit on the history.

And I want to go next in the second

part of my talk about what we're doing and

what we're looking at so to address the

problems that are left behind by that

facility. We have a bunch of

investigations going on at the same time or

part of one large investigation. The first

part is, obviously, the lagoons and canals.

We're looking at -- we're focusing on the

•

•

•
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site. It closed down in the mid fifties
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worse place first. As John said, the

lagoons and canals are areas that we still

fi~d the pure c+eosote left there. They

were not removed before the developer put

these houses in this development is one

of the things about the lagoon and canal or

weren't sure whether these lagoons or

canals or parts of them were moved into

other areas before he developed it. These

aerial photos show some pictures of what

the place looked like when the facility was

active. We don't have a good idea, we

didn't further on, have a good idea if

these features were still there. So we

did so~e investigation into lagoons and

canals. We found, yeah, they're still

there. They didn't move them. They're

simply buried over. We're doing an

investigation now for the remainder of the

Claremont Development, other properties

that aren't affected by canals and lagoons.

We've taken over 200 deep boring samples,

looking at is the sitewide soils. When

this developer built these properties,
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excuse me. The next area that we're

we
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some as deep as about 36 feet, to find out

if there are other source areas around the

development. Those results, we're getting

analytical results back. We should have

our results back to you by July. We want

to try and get these results to you as

quickly as possible. We have quite a

number of samples, 1400 samples for

different analyses for each boring. So

it's quite a lot of work, but we're working

to get it to you as quickly as we can.

Another phase or aspect of our

investigation that we're doing right now is

the ground water investigation. You might

see drillers around the neighborhood and in

the past working on some holes or wells

that have been in place in the community.

We're establishing a network of about

fifty-five monitoring wells throughout the

community and up in the Walmart Shopping

Center down Lost Valley to surround this

site with a network of monitoring wells to

see what's going with the ground water. So

far we've tested the municipal wells.

They're not affected by this creosote.

SCHULMAN, CICCARELLI & WIEGMANN
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1

2

3

4

We're also ]oaking at ~he Eurface water.

We've taken samples on the Mill River C~

the Millstone River and the Raritan River.

We've taken surface water samples and

20

'5 sediment samples. Now Harry Allen back

6

7

about a year ago, some of you might know

Harry, he's the ERT specialist or

8 Environmental Response Team. He's done

9 some sampling on the Raritan River. We '.ve

10 sampled sewerage outfalls. There's slight

11 levels qf PAH's or creosote components in

samples, taking additional samples in the

the sediment, but we didn't find any in the12

13

14

surface water. We're looking at additional •
15 Millstone to determine the extent of that,

16 problem. Last part of the investigation or

17

18

19

20

another part of the investigation that

we're doing right now is we're lookir-g into

responsible parties, seeing if we could

find who's responsible for leveling this in

21 the way. It's what we usually look for to

22

23

24

get responsible parties to the book to

contribute towards some of the work on the

site or at least contribute to the cost

that we spend in cleaning up the problem.
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total amount of material weLre looking to

excavate is approximately 44 LOOO cubic

yards. What we do with the material once

we excavate it would be to take it off-site

to a incinerator to have it destroyed.

~ost for this proposed plan is estimated to

be about $58 million. The proposed plan

that comes to you tonight L as John saysL

is part of the process of the Superfund.

This is our proposal. You know, it's

subject to public comment. We'd like to

hear you. You know, any questions you have

The third part of my talk, just

briefly going to go into the lagoon and

canal proposed plan. WeLre going to talk

about a few of the components of the plan

what we're gojng to do. Plan is to

excavate the material that's left in Lagoon

A and Lagoon B as well as both canals.

Right now the materials in the northern

lagoon, Lagoon A L is approximately about

12 to 15 feet in depth. The material down

in the bottom lagoon, Lagoon B appears to

be about 25 feet deepL between 20 and 25
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feet deep and is a much larger area. The

21
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22

and try .tc answer them tonight. They're a

lot of uncertainties at this point of how

the work is going to get done. Those are

questions that we're going to do or look at

and try and solve in the design phase of

the project. What we're trying to do to

move things along pretty quickly is we're

trying to get a design team together right

now to take a look at this problem in the

car.als and lagoons and tell us how we can

address these problems in an expedited

looking trying to start the relocation

process for the homes that are located on

Lagoon A and Lagoon B. The properties in

yellow, those residents will need to be

permanently relocated. We'd like to buy

their properties and they would then move

out so we could begin work. Work could not

begin until we could move them out.

The other houses on the pink dotted

lines and in pink are houses that are

located either have a portion of the canal

located very close to their house or

underneath portions of their house. These
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fashion. We're also at the same time
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properties we don't know yet what we can do

with them. Our hope is we can save the

take out houses unnecessarily if we don't

have to. We'll make every effort to save

them. Those are about nine houses we'll

have sampling results in July that will

give us a better picture on how deep the

canal contamination if it lies beneath

portions of the house or not. We'll look

at that information and provide it to the

homeowners. We'll also have, if we could

start, hopefully, we'll have shortly after

that design our engineers look at the

situation as well to determine whether the

homes can be saved.

On the relocation process, we think

from where we're standing right now the

relocation process or the temporary, excuse

me, the permanent relocation folks, it's

going to take about nine months to a year

to do the title searches, the deed, pull

the deeds, do appraisals, negotiate, come

The last thing we want to do is
•

•
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houses.

to contr~ct,

properties.

and get possession of the

In that time we're going to be
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not begin until we knew the situatior. with

the rest of the properties in the

development.

That's about all I have to. say right

now about this aspect of the project.

MS. SEPPI: Thank you. And now

we'd like to open up this to questions and

comments, but just a couple of things I'd

like to ask, because we do have Darlene,

our court reporter here, we would like you

concurre~tly working a desig~ around

designing the cleanup of the caLaIs and

lagoons., When we get it, as we move along

with the design for the canals and lagoons,

,what we'd like to have happen is get the

rest of the information for all the other

properties on the Claremont Development.

Once we get that information on the rest of

the Claremont Developments and make some

decisions on what needs to be done on the

Rest of ~he remaining properties, we'll

feature that information into the design

while we're working on the canals and

lagoons and see how we can address the
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get you back ten million on the 22 million.

You could do what you want with the rest of

it. It's only random. They're going to

dig two holes. Now you're talking about

ground water and everything else. I worked

Gusher field that's leaching water into the

Raritan River and has been leaching water

into the Raritan River for 50 years and

nobody's saying anything. You built

Walmart on the same property and all you

did was what we did at Claremont, you

to come up to the microphone, please, to

make a comment or ask the question and if

you could state your name and maybe spell

it for Darlene, that would help, just so

she could get it correctly down for the

record. Okay? So Angelo?

MR. MARUKA: Wait your turn.

Name is Maruka, 38 East Drive. I got a

plan better than that. You offer everybody

$150 thousand. That will cost you 22

million. If the people want to move out,

fine, but if they stay after you're done,

That will

You have a mountain at asbestos atat JM.

they have to pay yo~ 100,000.
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address the map that you have displayed on

the overhead.

problem is. What is Walmart going to have

the sa~e problem 30 years from now?

Everybody's been living in the development

for 35 years there hasn't been a dead cat

seen on the property and I find this here

overkill. Thank you.

MR. ALESANDRO: Jim Alesandro.

MR. ALESANDRO: According to

what was being read on page eight of

one of your handouts, it says the

following: During excavation of the

lagoon, it is anticipated that portions of

East Camplain Road may need to be closed to

provide for construction equipment. Okay

Florence Court, okay, as a result of

residents of Florance Court arid some

residents on East Camplain Road may need to

be tempo:rarily relocated. According to

what you have on the overhead, we're not

part of that relocation. Also, if you look
•

26

I'm want to

Yeah.

Now I don't kr.ow what the

MR. PUVOGEL:

buried it.

I live on Florence court.
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about that.

going to have, we're going to address in

the design. The intent is to minimize the

inconvenience to the residents as much as

possible. There's a lot of working going

to be going on. We don't want to relocate

on this handout you gave us, this is, you

know, this is describing our lives as

little more than a footnote. Okay.

Which is if we get relocated, I mean that's

going to tremendously impact our lives over

MR. PUVOGEL: The area in pink

shows homes that are directly affected by

the canals. The area in pink shows the

purpose of those areas that are colored

pink was to show the homes. The purpose of

the map and coloring the areas in to pink

was to show those homes that are directly

located either abutting or on the canals.

For the areas in Florence Court where's

it's mentioned in the proposed plan, that's

part of the proposed plan, these may need

27

We'll work around

That's a question we're

So I'd like you to comment somethinghere.

people unnecessarily.

to be relocated.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

l8

19

20

21

22

23

24

25

•

•

•
SCHULMAN, CICCARELLI & WIEGMANN



1

2

3

4

·5

28

this as muc~ as possible, but what we're

saying is that it might be a possibility,

we don't know yet, until the folks who get

the desisn done, designing engineers give

us those answers.

•

road is closed, why can't we park on

another street?

MR. ALESANDRO: We could

save the federal government a lot of money. •

•
We'd like to

Even if the

The reason why

That would beMR. PUVOGEL:

MR. ALESANDRO:

MR. ALESANDRO:

MR. ALESANDRO:

work with you on this.'

MR. PUVOGEL: Oh, no, we'd

like to work with you. By all means, if

you want to park around the block and walk

to your :home, we could make

fine.

we're being relocated is that because of

placement of construction equipment?

MR. PUVOGEL: No. It's

primarily because the road may be closed at

a certain time. You might not have access

to your house.
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want to do is move you out of homes• 1

2

MR. PUVOGEL: The last thing we

29

3

4

unnecessarily.

MS. SEPPI:
.

May I? Temporary

5 relocation is a voluntary program. We

6 would not force anybody to move out of

7 their home even temporarily. The only

8

9

10

reason is to try to make it less intrusive

to your life. It's very traumatic to move

temporarily. I've been doing this for the

you're willing to put up what you're

around it and could have you stay there and

•
II

12

13

agency for a long time. If we could work

14 probably going to have to put up with,

15 that's fine. We just want you to know this

16

17

18

19

program is available for people who may not

work during the day, who may be home, who

may not be able to stand the noise and

everything else that occurs.

20

21

MR. ALESANDRO:

ask.

That's all we

22 MS. SEPPI: That's why we don't

have all the homes that we mayor may not

have to temporarily relocate without a•
23

25 design. We really don't know which homes
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trying to do is to control the dust first

come back to our homes, if we get

relocat~d, to powerwash the houses near the

construction site to get rid of that dirt

and dust that's going to accumulate all

over the place. Could you do that?

flying dust that this is going to create,

we're going to get that fugitive dust that

you mentioned in the report that you sent

to us. That could be contaminated or not.

It will settle allover our homes and then

if we open the window, we can inhale it and

•

•

•

To the

First what we're

I'm not using the

I wo~ld like to suggest

is allover and before we

MR. PUVOGEL:

MS. KRAUS:

I have a very loud voice.

get very sick.

that when this

mike.

are gc:ng to be at this point.

MR. hLESANDRO: So I could

say on the record there will not be no

forced relocations. East Camplain

Road and Florence Court where it's not

highlighted in terms of

MS. SEPPI: We won't force

anybody to relocate temporarily.
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that much dust will be generated when you

start the construction?

MR. PUVOGEL: Yeah. We try to

minimize that as much as possible. We

protect, you know, human health as much as

possible. Dust is a concern as well as the

odors. So we're going to try and control

them as much as possible.

MS. KRAUS: When you demolish

the homes right there, you're going to have

dust. It might not be contaminated dust,

but it is going to be a lot of dust.

we're trying to

You're saying thatMS. KRAUS:

don't want this stuff

and control any emissions from the site is

take whatever any precautions necessary to

stop that happening in the first place.

Whether you saw mention in the proposed

plan is talk about a prefabricated

structure. There may be other ways to

control this dust that's going to be

emitted and that's certainly an option that

we would explore if your house showed to

have dust on it, that we would clean it

off.
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MR. PUVOGEL: Right. There are

engineering ways we could control the dust •

to simply one wetting the area down before

demolition, but no, we'll take that into

consideration in the design.

it'sa real problem, we'll take a sample.

we could look into that and see if we could

visually there, we could do that, too.

MS. KRAUS: Thank you.

MR. PUVOGEL: Any other

•If we see it's

What we can do,

If the dust is a

MR. PUVOGEL:

MS. KRAUS:

We first want to know that if

We'll take a wipe sample.

do that.

lot, even if it isn't, will you wash the

homes? You know, you have that powerwash

that the~ use. Hire somebody.

.....
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Manders~i, Valerie court. Actually, it's

going to take a year or eighteen months for

your title search and deed searches. So

we're talking about eighteen months before

you start. Once you start, is there a

specific hour of operations while you do
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questions or comments?

MS. MANDERSKI: ':'heresa
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We have to makeget our kids to school.•
1

2

this? I mean we have to work. We have to

33

3 arrangements for our lives. We're not

4 going to relocate, you know, some of us do

5 have canals in our backyard. We're not

6 part of the pink or the temporary

7 relocation. So I guess it's along our back

-
happens to our pools, our sheds or fences?

8

9

fence lines or along the road. What

10 I mean that's all on the fences when you

11 are going to come in. I'm not taking off

12 six months vacation so you could do my.

13

14

backyard.

do that.

My boss is not going to let me

15 MR. PUVOGEL: For those areas

16

17

18

19

20

where those kind of materials are, pools or

shed are in the backyard that we need to

excavate that area, we're taking those

sheds and pools and if they're in the area

of the excavation, we would pretty much

demolish them and give you new sheds and

22 a new pool. As far as they're at the area

•
23

24

25

on Valerie Court where the exit trench is

up north whe~e it com~s out east of the

lagoon, again, relocation isn't -- what
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we do construction basically five days ~

hour~ are you going to be in there? Are

you going to be in there at 7:30 in the

incorporate right into our construction

plans. So that'yes, all those questions

need to be answered and that's part of the

reasons why we have a community advisory

group for this site is so that while we are

developing the design over the next year

for how we'=e gcing to address these areas,

•

•

34

Are you

They start

Seven?

It's typical that

Yeah.

So basically seven to

Understand that one of the

MR. PRINCE:

MS. MANDERSKI:

MR. PRINCE:

Questions like that that we need to

Now, let me make

Five days a week during normal

morning? kre you leaving at five?

coming in on ,the weekend?

ccnstruction hours.

week.

we can resolve some of these things. Do we

have to close parts of the roads during the

week? How do we work that out? When

do the buses come for the kids? We do need

to make sure there aren't trucks on the

five.

pretty early.

roads-~

.....
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with how deep the material is.

MR. BRZEZIENSKI: You

process. And there is definitely

neighbor input to that.

MS. MANDERSKI: Thank you.

MR. BRZEZIENSKI: Ron

of my mother Helen Brzezienski. She

supposedly has a -- 72 Valerie Drive

canal under the house. What is the

possibility of just picking the house up

off the foundation and moving it back

whenever the work's done and putting the

house back on the foundation?

It has a lot to do

The EPA has

I'm here on behalf

MR. PRINCE:

MR. PRINCE:

experienced in residential communities

where there is contamination that's

actually under houses, have actually.

undermining the house with essentially a

new foundation, removing the contaminated

material and then rebuilding a foundation

underneath the house. That is another

option instead of actually taking the house

down.

Brzezienski.

1
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supposedly say the canal is like four to

six feet down. •MR. PUVOGEL: In some areas

1

2

3

4

I 5

it's deeper than eight feet.

the canal varies.

In some areas

that will give us a better idea what we're

in for as trying up around the house.

were taking samples on either side of your

mother's house to see how deep the creosote

If it's below the footings and such,

possibility of moving ~he foundat~on?

•

•

I

I live all

Yeah.

We did not

I remember

That's a

That's a positive

Yeah.

Robert Strain.

MR. PUVOGEL:

MR. BRZEZIENSKI:

MR. PUVOGEL:

MR. STRAIN:

We talked to you early on when we

MR. BRZEZIENSKI:

when they were bulldozing our foundation

and around most of the houses.

see any creosote.

thing.

is.

live at 271 East Camplain Road.

the way 'at the end of that cul-de-sac

there. 'If you're going to be doin~ a:l

this excavating, all this stuff, how am I

going to get to my house back and forth?

6
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to see there's no way that you are going

People got to .come and go.

MR. PUVOGEL: We realize that.

So we're not going to *hut the community

roads off.

It's ridiculous for you to be closing the

roads down. If there's ever a fire or

somebody needed an ambulance, had to get in

right away, there's no way that, you know,

you are going to have -- people are going

to be able to get in and out of here. I

think the gentleman that spoke before with

giving an option to buy everybody for say

$150,000 and then doing what you want with

all the property here is a good idea.

MR. PUVOGEL: One of the things

we're going to be looking at during design

is how we could work around closing the

roads. We don't want to shut off access to

the community.

37

I'm in the

I seen people work

You can't do that.

There's no way that

You're not going to

MR. STRAIN:

MR. STRAIN:

people are going to be able.

to be able to do it.

construction business.
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like when trains go and they're putting in

new railroad tracks in~ ~hat smell people,

are going to be getting sick from it. Am I

right that people are goi~g to be you

know, you sit there and breathe that in

constantly, you dig into that, it's not

going to let off any fumes or anything?

MR. PUVOGEL: What we're.going

to do as we dig, try to control the odor

as much as possible.

MR. STRAIN: A guy works on a

gasolin~ main. They open the gas. The gas

comes out right away. How are you going to

get rid of that smell? The smell don't go

away.

live here, you're going to have to smell

are you going to give up and work with

machines in there? It's never going to

work.

It's a lot sl~wer.

•

•

•
38

Those are the

We've done it at

The people that

You smell what it's

You build a tent, how

MR. PUVOGEL:

MR. PUVOGEL:

MR. STRAIN:

the smell of creosote.

other sites.

keep the dust out.1

2

3

4

5
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way we can handle it, that way we can pay

on the lease for a temporary relocation.

39

considerations we're going to take.into the

relocation, if you wanted to, if you need

to be relocated temporarily and you could

find a place on your own, that would be

fine. But what we'd like to do is get

government leases for properties and then,

That

Thanks.

Your name isn't

Okay.

My name isn't on

But I live right

Temporary

No, not if you have

MR. STRAIN:

MS. SEPPI:

We'll try to work around it as

MS. SEPPI:

MS. KRAUS:

best we can.

design.

it?

there.

directly to the landlord.

a government lease.

MS. KRAUS:

you know, take the burden off you.

MS. KRAUS: The temporary

people that have to be relocated, do they

find their own apartments or whatever or do

you find it for them? And if you do, how

much would you allow for the rent?
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can't find a place, we would certainly work

that ballpark amount that you would be

entitled to.

amount they would allow for rent?

MS. SEPPI: What we do in

Manville
l

we base it on the average rent in

•

•

•
If you

I have a

There is a certain

Either way.

What happened in past

MS. MANDERSKI:

MS. KRAUS:

MS. SEPPI:

That would be the parameters,Manville~

question on that. We have animals. We

have small kids. We're used to living in

three, four, five bedroom homes with full

finished basements and all that entails.

You are .telling me average rent in Manville

to find one for you.

sites, the people, maybe a relative, has an

apartment or something. They said was it

all right to move there? We said fine, as

long as that's where you want to go.

MS. SEPFI: I mean saying if

you should have to be temporarily

relocated, the government reabsorbs

MS. KRAUS: Do you find us a

place or do we find our own?
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personally I haven't been and I now how

traumatic an experience it can be for

many times. We will work to find something

that works for you, you know, if you had

to go out temporarily.

unfortunately, is on the cheaper side of

rent. You could get a two bedroom

apartment in Manville for like $750 a

month. My $l800 mortgage, you are not

going to fit into a $750 a month apartment

with my two dogs, one of which is a pit

That's why we try not to do it if

My

That's all.

Me too.

41

I mean Manville,

You keep saying

No, I've been--

We've done-this

You don't have

It's not going to happen.

MS. SEPPI: I'm sorry.

AUDIENCE MEMBER: I asked if

MR. MARUKA:

MS. SEPPI:

MS. SEPPI:

MS. SEPPI:

people.

we.

you had ever been relocated.

to temporarily relocate.

AUDIENCE MEMBER:

dog is now in any backyard.

bull and my kid.

probably goes about what?1
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choose to be relocated, not the permanent

ones, the temporary relocation, do they

have to put their name on a list? now does

that happen? Is there a iist?

you if we had to do it and we would try to

find you something that's comparable to

what you have. That's all I could say to

you right now. Hopefully, that won't

become an issue for you.

MS. KRAUS: I'm right on top of

the construction site across. I'm going to

hear and smell everything all day long.

We're hdme all day long. We're not

working. We don't go to school or work.

We're retired. Sometimes we go here and

there, but I can't stay in that house and

smell all that contamination, dust and

having -noise, noise plus. I cannot stay in

that house. So if you have a list, please

put my name on it. You know me.

But we would work with

•

•

No.

Any other

If the people

No.

MR. PUVOGEL:

MS. KRAUS:

MS. SEPPI:

w~ do~'t have to.

questions?

2
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independent environmental and health

agency. That's a great question. It's

actually one that was asked earlier when we

first began our work here in terms of

uptake or dose your vegetables get

impacted by the contamination. And the

answer is no problem. You can do whatever

you want to in your gardens. Eat your

vegetables, whatever you want to. There's

no impact in terms of the contamination on

name is Artie Block and I am a

representative for the agency for toxic

Different hazards, but in this one, it's

not a problem, folks. Enjoy your

MS. MRZYGLOCKI: My name is

Joan Mrzyglocki. I live 52 Louise Drive.

I want to know if I could make my garden.

I like fresh tomatoes.

43

My

We're an

Good evening.

I think that's a

We don't have a

Now, on other sites, yes.

MR. BLOCK:

MS. SEPPI:

MS. SEPPI:

this site.

substances and Disease Registry.

list yet.

question for you, Artie.
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1

2

vegetables. Okay?

MS. MAZUR: My name is Joan •
3 Mazur. ! live at 78 Valerie Drive and Pat

4 knows I'm very upset over this. I do not

5 want to move. I'm one of them. I'm sorry.

6 Clean my house up, knock it down, but give

7 me my stuff, my home back. And another

8 thing, there was real estate the last time,

9 too. ~hey spoke to somebody in my family.

10 Oh, your land is we can get your land

can't I have my own land back? This is in

I'm getting

1J.

12

13

for $55,000 and sell it for 80.

a way discriminatory, too.

I mean why

•
14 people saying they put a bid on it.

15

16

17

18

MS. SEPPI:

MS. MAZUR:

MR. PUVOGEL:

real restate agent.

Not us.

Somebody.

An independent

J.9

20

MS. MAZUR: This is America.

Supposed to be.

21 MR. PUVOGEL: What we're trying

22

23

.
24

to do is see if we could save those homes.

The last thing we want to do is take the

properties or remove you from your home. •25 MR. MAZLENSKI: James
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going to be out of their pocket?

get enough money to rebuild what they have

now?

MR. PRINCE: That's the intent.

MR. MAZLENSKI: It's going

to cost more for the same house to be

may -- they own the land, they can sell the

land, they may use that money to

rebuild the house.

Are we going to

4S

Pertaining to here

There has been onMR. PRINCE:

MR. MAZLENSKI:

When we are finished, they

It's going to cost more, so it's

Mazlenski, 107 Valerie.

built.

the land.

with these houses that are going to be torn

down in the yellow, why do you have to buy

the land back? Why can't they just own the

land, you knock their house down, clean up

the site and just build them a new home?

This way you don't have to buy the

property, sell it back to the bureau and

somebody else bids on it.

other sites arrangements like that where we

basically compensate the property owner for

the structure~. They keep possession of

1

2

3

4

S
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worked before was that the rate of

1

2

MR. PRINCE: The way it has

46

•3

4

5

compensation ~as such that they could build

a house today on that lot of a similar

size.

6 MR. MAZLENSKI: What if they

7

8

don't want similar or they wan~ the same or

greater, not smaller?

9 MR. PRINCE: I'm implying not

10

11

only the same size, but the same levels of

finish, same number of bathrooms, finished

question is with the smell and odor and

basement, essentially the equivalent house.12

13

14

MR. MAZLENSKI: Another •
15

16

everything, if people are getting

relocated, the odor is going to be in their

17 house. Now they got wall-to-wall

18

19

carpeting. Are they go~ng to replace all

the carpeting in the house?

20 MR. PRINCE: We don't

21

22

anticipate that the carpeting is going to
i

be affe~ted.

odor is: -- you ain't going to be able to

What if it does23

24

25

MR. MAZLENSKI:

get affected by all these homes. All the

•
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We also have 24 hour security while we do

the sort of work.

that process. The Army Corps of Engineers

has been brought on board and has started

to look at titles and deeds fo~ these

MR. PUVOGEL: We've already

started the process. It's jumping the gun

a little bit, the proposed plan hasn't

talking about taking nine months to a year

for the surveys and the negotiations and

the buyout. When is that process going to

start?

47

Yes.

You were

Seal the house

Yes, sir.

We already started

MAYOR CORRADINO:

MR. PRINCE:

MR. MAZLENSKI:

it's not finalized.

up? Now another question is people that

you are going to be relocating, are you

going to have any security there to watch

their homes?

control all the odors.

MR. PRINCE: When we typically

relocate someone during the work, in other

words, we have to sort of work right around

their house, we also seal the house up.

25

2~:
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affected properties so that process already

started.

MAYOR CORRADINO: Whe~ are you

going to notify the homeowners? You are

starting negotiations. You say you have to

work from nine months to a year, then

design the plan. Now you already know that

these houses have to be bought out and in

order that this has to be corrected, these

are the lagoons. Why can't we start on

those right away? Why can't you start

negotiations with those people right now so

we don't have to wait a year and half for

this phase to be done?

MR. PUVOGEL: What we're trying

to do is do two steps at once, negotiation

with the people as the contract is being

drawn up. The process of negotiation. has

to go through several steps. First have an

assessor assess the property. Then we

could start negotiations with the folks,

Closing to contract. After that they have

a certain amount of time that they've given

to leave their homes.
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that process is completed, then you could

start the cleanup in that area with phase

one.

deeds and the title searches, we're in the

process of getting a local appraiser on

board to do the appraisals. That we can do

before we have the Record of Decision.

finalized or formalized decision that we're

making on the canals. Then work can begin.

We're jumping the gun. We're starting the

process of relocation now, but we get the

real money after that Record of Decision is

written that releases the funds so we could

do this design work and that's the process

of Superfunding provides an opportunity for

public community which we're doing tonight

and --

some of the relocation stuff already.

49

The

The

We've done

What we need

Right.

Before we spend

So you understand

MR. PUVOGEL:

MR. PUVOGEL:

MR. PRINCE:

MS. SEPPI:

not nine to twelve months.

first is this Record of Decision.

it's

the money.
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Until we ha~e that Record of Decision in

July, we can't get into any ki~: of

negotiations with any of the residents.

You know, but once we have that Record of

Decision and it'B signed, then we could

start meeting with everybody individually

and getting into this relocation process.

So we're not talking about nine to twelve

months for that. We're talking about two

months before we could start doing that.

completed, that's when that phase is going

to start? We've been reading it's going to

take between four and six years to complete

this. Now this four or six years, is this

retroactive to two years ago when we

discovered it, when DEP or EPA got involved

or are we talking starting this from day

one because this is -- that's quite along

time for people to be displaced or their

Lifestyles to be disturbed. I think we

need to expedite -- I think we submitted a

plan with local engineers where you could

get it done in two years. That's my main

concern. We need to get back to normal is

J.
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for these people as quickly as possible

and four years is just too long. I'm

concerned about the other people, too.

Sazzachako. I live approximately a m~le

and a half away from this development.

Directly it doesn't affect me. Indirectly

it may. There's an individual or two

individuals here that are considered risk

assessors. May I please have a definition

of your position and what exactly do you

work in the way of the statistics and the

fine I can't find the right words.

sorry, but please explain what you do.

MR. MADDALONI: Mark Maddaloni.

Well, we look at all the ,data that was

generated from the site and make estimates

of any actual or projected health risks

that we may suffer as a result of being

exposed to this site and we did this. Many

of you have corne to me before. I should be

familiar with your face and corne up and

explain about the nature of the surface

MR. SAZZACHAKO: Stephen

Do you have aMS. SEPPI:

question, sir?
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soil assessments that we did. We have very

conservative assumptions about how you

might be exposed. That test, if you use

soil, and people ingest small amounts,

incidentally, every day, and we assume that

you'll be in contact with that soil every

day for a 30 year exposure period, that's

the upper bounds of how much time we spend

living ~t "a house, we think then combine

that with very conservative assumptions

about the toxicity of chemicals. That

polycyclic aromatic hydrocarbons, that's

by-products of the creosote process. From

that we could make, I think, very informed

educated scientifically defensible

projections about what kind of health risks

are involved. And so I'll be glad to spend

as much time as you need to satisfy your

need to understand risk assessment.

MR. SAZZACHAKO: Basically your

explanation probably put half of these

people to sleep.

~
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dry.

MR. MADDALONI:

MR. SAZZACHAKO:

It's a little

What I'm

•
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different in some areas where we don't have

a lot of products from creosote.

human carcinogens, but they have been

EPA takes a very conservative approach and

treats any carcinogen as if it could be a

53

The

Bear in

Very, very

Again, there is

They are very

That's the main driving

They're not demonstrated

MR. MADDALONI:

MR. SAZZACHAKO:

equivalent like the four stomachs.

risk that is behind our trigger levels and

clean up goals ~or this site. Cancer

causing potential from a group of chemicals

called PAHs, polycyclic aromatic

human carcinogen.

gearing for, we know as Manvillites what

asbestos has done to the human body.

What does creosote do to the human body?

simply, what are we looking at?

MR. MADDALONI: We're probably

most singly concerned with cancer causing

potential of a group of these components,

what's called the PAHs. They have been

demonstrated in animal models to cause some

mind in very high doses.

types of cancer.

demonstrated in animal models.
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surface soils have been completely

any~ne on earth can give you a precise

mostly in contact with and most of the

homes probably about 120 of them had very

be less than one in 10,000 chance of excess

cancer risk over a lifetime frcm being .'

I don't think

But we did look at the

Now, the medi~m which are

MR. MADDALONI:

That's what we projected would

Now, as a risk assessor, tell me

hydrocarbons.

MR. SAZZACHJ:.KO: Is anybody in

danger of dying?

MR. MADDALONI: I'll get to

that. Hold on, sir.

MR. SAZZACEAKO: Thirty-five

years the Claremont Development has been

there and many of those individuals have

lived there since it was developed,

actually bought the houses as brand-new.

In turned there have been, of course,

after five years, after ten years, after

twenty-five years, after fifty years,

mortality rate, please.

resales.

characterized.

low risk.

answer to that.
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there is, you know, small amounts of risk.

have the problem. wi th, asbestos where people

never worked in Johns Manville, people

exposure. Approximately 137.

Approximately forty-five. Theoretically,

you're telling me you feel because it's one

in 10,000 I cannot see any mortality there,

any mortality rates involving Creosote? I

55

It's not

Over the

Thirty year

Less than one

You can't give

A 30 year

For almost all

Less than one

If we look at what we

And we don't want to live with any

And I don't blame you for that, but

don't believe that.

exposure.

MR. SAZZACHAKO:

MR. MADDALONI:

MR. SAZZACHAKO:

course of how many years?

in 10,000.

MR. SAZZACHAKO:

in ten thousands.

MR. MADDALONI:

the properties.

MR. SAZZACHAKO:

me any numbers?

MR. MADDALONI:

exposed every day to those soils.

zero.

risk.
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health questions I'll be g~ad to answer

that.

know the answer to my ques~ion. I believe

that you just don't want tb tell us.

actually lived 20, 30 miles away were

exposed :to clothes that had asbestos, we

departing the site and the trucks/ namely

44,000, 40 yards a dump, 20 yards a

dumpster~ 2,000 trucks.

•

•

•
56

How many

I couldn't

22,000.

I'm sorry, I

2,000

Sealed?

I'm going to

Any other

58 million dollars

Sealed trucks

And then 2,000.

I still think you

MR. SAZZACHAKO:

MR. PRINCE:

MR. SAZZACHAKO:

MR. PRINCE:

AUDIENCE MEMBER:

had moriality rates.

can't disagree with you more.

disagree with you more.

to remediate, 44,000 cubic yards.

dump trucks is that?

MR. MADDALONI:

MR. MADDALONI:

have to pass that one off.

MR. SAZZACHAKO:

Unsealed?

truckloaps?

1

2

3.. .
-:4
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Arithmetic than the federal government I

see.

workers? Are they private contractors?

How many individuals? How many workers?

How many trucks?

57

Better

Now sealed

That would be two

Are these Federal

MR. SAZZACHAKO:

MR. SAZZACHAKO:

I don't know how you're going to

a . rn. and five ,p. m.

And I should also point out that we are

taking all of this material out so we need

to bring clean material in. So they're

twice as many trucks that need to be

involved in this process.

MR. PRINCE:

yards a truck.

MR. SAZZACHAKO: Sealed.

MR. PRINCE: Sealed trucks.

pack these trucks without getting it on the

tires and wheels and driving right through

the community, but was that something you

are going to have to worry about.

MR. PRINCE: Yes, it is.

MR. SAZZACHAKO: Now you

mentioned construction time between seven

trucks.
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unusual. I love the way you answered the

question. I was back there sitting with my

wife. Every individual came up here asking

you questions, I see some of the residence

under contract to private remediation,

environmental remediation firms that

specialize in this kind of work, that have

the specialized kind of workers that are

needed to know how to remove this material.

So it's typically a fixed price contract

with the federal government performing the

cleanup,work.

just simply asked you? How many workers?

How many trucks? How long does it take? I

would~ like to know. 58 million dollars, as

far as I'm concerned, I'm willing to pay

it. I've paid my taxes, so if these

individuals are from other remediations

throughout this country, how many workers?

How man~ trucks? And how long? You never

all the clean up work is performed

•

•
That's

We typically do

Bas~cally you are

Do you recall what I

MR. PRINCE:

MR. SAZZACHAKO:

this:

here laughing at you.

giving us no answers.
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MR. PRINCE: Thank you. I will

tell you that we do not have the answers

to all those questions because we will --

59

I'm not

You should at

It's

You guys skirted right

I'm going to use something

You should.

You've been trained very well.

MR. SAZZACHAKO:

around it.

gave me an answer .

this point.

unbelievable.

affected by this. I am not going to be

dying from this. Half of these people

probably will. I did not get that answer

correctly from him. Risk assessment

is basically risk mortality. How many

people are going to die? Is that

a statistic? That's it.

Now, if you don't have that question, how

can you possibly say that you are giving

these people the necessary information they

need?

that I don't normally use. You people,

that's basically a slur in a lot of places,

you people have been working on this for

so long, you don't even have the answers

to simple questions like that?

Mathematics, that's all it is.
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reporter'is taking these questions and I

assume that is probably going to be

answered, if not in the papers, at least

hopefully send me a copy of it. Tell

these people what they can expect. Now

your turn.

process when we have questions at meetings

like this that we cannot answer, is that we

have recorded that for several reasons.

One because we need to be able to

memorialize any responses that we can't

give, but also we need to document that

we're all participating in this process

that we're EPA's not going hell mellon

some process that is unvetted by the

community. That's not where we did not

give the community an opportunity to

provide their input. So yes, the Record of

Decision that we discussed that formally

says how EPA will perform this clean up,

will have a section in it that will have

These are all

MR. SAZZACHAKO:

•

•

•
60

The

The court

Thank you.MR. PRINCE:

MR. PRINCE:

questions
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control or easier to remediate?

many are in residential areas?

MR. PRINCE: I don't know.

MR. PRINCE: Not true.

MR. SAZZACHAKO: This is what

all'of these words and then we'll actually

have written responses where our verbal

efforts are insufficient.

MR. SAZZACHAKO: Thank you.

Earlier you had mentioned that there are

61

How

I'm

I don't

1,500.

I could tell

About 1,500 across

That's incorrect.

May I respond to

One.

Then my information was

MS. SEPPI:

MR. PRINCE:

Because we have information

MR. SAZZACHAKO:

MR. PRINCE:

MR. SAZZACHAKO:

Because it would be easier to

Also that industrial sites takes

that?

here.

we were told.

incorrect.

precedent over residential sites.

the country.

certain number of Superfund sites.

sorry, I missed that number.

you right now.

know why.
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Foodtown where we eat the food from?

come because we are 'focusing on what we

perceive and I think what you all agree is

what we should be addressing first, which

is the residential area.

affects we know where the plant

was and we know where the ties were stored

and we know where the canals are and

lagoons are now located and we've done a

lot of testing to characterize where that

material is, not contaminated soil that

might be spread around in other places, but

really where the creosote residues are and

our plan is to address that first. The

actual facility is primarily under the

Rustic Mall commercial area and we suspect

that the~e's probably some contamination

We have not gotten to that

•

•

•
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to

Go

That's

Sure.

Oh, without

That's a good

This site

What about the

MR. SAZZACHAKO:

MR. PRINCE:

MR. SAZZACHAKO:

MR. MADDALONI:

ahead.

question, I agree.

there, too.

stage of our investigations yet.
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again. Think of itl why do one and not the

other at the same time? You're going to

dis'rupt this whole town. Now, back to the

next question. Realizing that $58 mill~on

andagain l you don/t know how many workers

or how many trucks are going to be

involved, you're figuring four to six

years, two to four years?

though the Rustic Mall or parts of it are

over ~ome canals. Why subject the

residents to the open ,soil l the possible

lcontamination of their lungs and their

homes, 'et cetera, and then have them

return to the neighborhood and then work

and open up the commercial area? Why can't

you all do it at the same time?

MR. PRINCE: Well, we think

that we/re addressing the worst part of the

site first.

I notice on the plans it seems as

Pardon?

63

You're dancing

You/re dancing

The four to sixMR. PRINCE:

MR. PRINCE:

MR. SAZZACHAKO:

MR. SAZZACHAKO:

again.

point.1
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unlivabl:e place. So we need to weigh that

decision. Do we do them both at the same •time or do we do them sequentially and we

time frame is more for addressing all of

what we might find'including possible

ground water contamination, concerns about

the rivers, some of the broader site

six yea~s, $58 million, "X" ~mount of

workers~ "X" amount of trucks, if you

double the number of workers, double the

number 6f trucks, you'll double the number

of expense and you'll get it done in half

that we need to work out in the design

which is related to that is that there are

two lagoons and it would be most

disruptive, but quickest if we were

addressing them both at the same time.

However, we need to make sure that we can

do that and allow for emergency services,

regular lives to continue, and not cause

too much disruption such that it becomes an

Now, four to

One of the issues

MR. SAZZACHAKO:

MR. PRINCE:

Have you thought of that?

issues.

the time.
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searches, you mentioned six months.

the final say on this whole project? Is

that Mr. puvogel? Who has the final say

you'd rather disrupt the neighborhood for

four to six Christmases ~nstead of two to

three?

Now, who has

Title

In a sense

The estimate that

It's an open

Based on our experience at our

MR. SAZZACHAKO:

MR. PRINCE:

MR. SAZZACHAKO:

MR. PRINCE:

MR. SAZZACHAKO:

six months.

sites where we have had to do permanent

relocation, give that as an approximation

of how long it will take to do the whole

process.

we give is six to -- I'm sorry, nine to

twelve months to perform the permanent

relocations of the properties that need to

be permanently relocated. That's from the

start of the process until the last person

is relocated. So some people might be out

in a month and some people might be out in

question.

need to work that out.1
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in how this is going to be taken care of?

MR. PRINCE: The remedy

decisions are made on a region wide basis.

The EPA is broken up into ten regions.

This is region two. The regional

administrator is Jean Fox and she will

ultimately be signing the Record of

Decision which will be issued, which will

say this is how EPA's going to address

and perform this work.

MR. SAZZACHAKO: Thank you.

AUDIENCE MEMBER: Does anybody

know how long it's going to take? When we

are told by the EPA, two, three, five years

maximum, now you are talking four ~o six

after two years went by. Do you know how

long it's really going to take or not?

MR. PUVOGEL: The lagoon/canal

area we're estimating at this point about

two to three years.

AUDIENCE ¥.EMBER:' Now the wi th

four to six, you are talking about, I think

the Mayor and the politicians, because

they're going to speed this along and cut

the time down, every time we come to a

SCHULMAN, CICCARELLI & WIEGMANN
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you add two more years.• 1

2

meeting,

AUDIENCE MEMBER: Creosote,

67

3

4

isn't that kind of just like a natural

process or byproduct of when you burn wood

5 in a fireplace? If the wood has a high

6 moisture content, is that what you get?

7 MR. PUVOGEL: That's true.

8 AUDIENCE MEMBER: Your readings

9

10

could show, especially for a lot of

people that have been burning wood

fireplaces during the winter when you're

•
11

12

13

during your excavations.

MR. PUVOGEL: There are

14

15

16

background amount or man-made amounts of

creosote that occur in the soils as part of

a natural society.

17 AUDIENCE MEMBER: Oh, we

18

19

20

21

22

breathe it every day to a certain degree,

let's say if you have a house with a

fireplaces, especially.

MR. PUVOGEL: Yes.

MS. PONGRAZZI:Rebecca

Essentially, my home is not a buyout or

potential buyout.•
23

24

25

Pongrazzi. I live at 23 Valerie Drive.

I agree with a lot of
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1

2

68
things that have been said here whe~e as

homeowners we've lost the freedom to sell

3 our homes if we choose to. I personally

5

6

don't want to be here through this?

family owns an environmental company.

Although you could put up tents and

My

7 minimize the dust, it's still going to be a

8 mess. There's going to be

9 gigantic holes. You are talking 20, 30

10 feet deep. It isn't going to be a friendly

hit and people are going to lose water,

environment once you start tearing things

realistically are going to be accidentally

11

12

13

14

up. You know, utilities are probably

•
15 gas, things like that, temporarily. That

16 happens. It's definitely going to be an

homeowners to have their homes bought out

17

18

19

20

"ugly scene for a lot of people and I feel

as though you should give the choice to the .

~

if they choose to because we've lost that

21

22

choice as homeowners.

homes at this point.

We can't sell our

And I feel as if you

23

24

25

were to buy the homes and give us that

choice, you are not going to lose that

mohey because once it's cleaned up, you
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is I agree that we have gotten a song and a

dance with our questions. The question

about the garden, that was the first time

I've heard a definitive answer that, yes,

could resell it for the value that you

bought it for or possibly higher. You have

nothing to lose. If you own the property,

at least it gives us the choice to leave if

blood disorders. And I know you are saying

that it's long-term health risk, but I mean

it's a health risk period and there's

people here. I would' like to know

69

I was

I've read something on

The other question I have

breast cancer.

it is safe to eat our vegetables.

we choose to.

told last year that while you were planting

if you saw creosote, if you saw black

residue, then it's probably not safe. I

have done my own research on the

internet on creosote and the components

that make up creosote, and there's a lot of

thlngs in creosote, that seem very

dangerous. I've read things about

reproductive problems associated with some

of the components. I've read something on
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definitively if it's safe for my ten month1

2
,

old daughter to play on my grass. My grass •
3

4

is in a drip area.

definitive answer.

I've never eot a

Is it safe? Everybody

5 has small children and as parents, you love

6 them more than anything. Would you let

7

8

them crawl on this potentially hazardous

soil? Yes or no?

9

10

MR. MADDALONI:

not crystal clear.

The answers are

11

12

13

14

15

AUDIENCE MEMBER: That's shit.

MR. MADDALONI: We use the best

science that we have available to us.

That's all we could use and sometimes

there's just --

•
16

17
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22

MS. PONGRAZZI:

kids?

MR. MADDALONI:

them.

MS. PONGRAZZI:

answer.

MR. MADDALONI:

Do you have any

I have two of

I want an

when we

23

24

.25

delivered the soil to the risk assessor,

identified a couple of problems and you

were each individually mailed where, you
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group and I said there are not immediate

71

They put

I was told with

I spoke to this

MS. PONGRAZZI:

long-term remediation.

know, you had slightly higher levels.

Nothing posed an immediate risk, but we

said over the long-term based on -- based

on what Congress has directed °EPA to take

action when cancers has seen certain

levels, we have targeted certain homes for

hazards.

my child as long as that child doesn't come

in contact with the soil. You know, that's

not realistic. Children are going to

stick their fingers in their mouth after

they touched the grass and play .

dirt in their mouth.

I said you should

MR. MADDALONI: My daughter,

she can't play on the grass. A ten month

old because you don't have an answer.

AUDIENCE MEMBER: Can she put

her child out on the lawn? I heard her

say, "Honey, get the butterfly. Look this

at this butterfly." Can she or can she not

do that with her kids with no risk, with no

risk to her child?
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He

okay.

The answer

You have to

It covers the

Grass.

Would your

Fiold on.

One more question

What does the grass

Yes.

I'll answer that.

MR. BLOCK:

MS~ PONGRAZZI:

MR. BLOCK:

MR. BLOCK:

MR. MADDALONI:

MR. BLOCK:

do?

soil.

MS. PONGRAZZI: What about

people? Look at people.

MR. BLOCK: You as a person,

what do you see on top of, hopefully, on

top of the dirt?

MS. PONGRAZZI:

Again, my name is Artie Block.

have -- we have the kind of

understand something about risk.

What Mark talks about is, and

toxicologists will do this, they need to

look at numbers. Okay?' Risk assessors

need to look at numbers.

child?

to your question is yes, your child'can

play in the yard.

MS. PONGRAZZI:
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or a statement maybe. This is what you

call exposure. Okay? The level of

73

If there is,

Mark cannot say that to

exposure your child may have.

in fact, if there is, in fact,

contamination and there may be some

MR. MARUKA: I can say it.

We've been here for five years and they eat

the tomatoes and everything else and

nobody's gotten sick.

MR. BLOCK: Basically, sir, I

think that's what Mark said, that the risk

is very low. Okay? But the practical part

of it, you and your child, have your

child play on it. There's no problem with

it. Okay. There is really no problem with

contamination in the dirt, maybe one, two

inches, three inches underneath, the

reality of it is as your child is crawling

over the grass, okay, hopefully most of it

will be underneath. I cannot tell you, as

Mark stated, that every little parcel of

soil that your child may come in contact

with will be contamination free. I cannot

say that to you.

you.
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you're saying, is no imminent health risk,

why have we been put on the national

priority list? What is the criteria for

again, we are an independent environmental

health agency and although we utilize

EPA's data and consult with them and talk

to them,. we make our own call in ATSDR and

that said you don't have an immediate and

potential long-term threat, but let's talk

practicality. The practical issues are the

exposure. The real issue here is how much

are you exposed? I don't know if that

helps.

•

•

•
If there, as

Yes, there is a

in your skin, inhalation,

That's where the PAHs impact.

Overall, looking at -- and

MS. PONGRAZZI:

Okay.

is. Derornally,

that's where.

on you.

it. And again, please let me repeat what

Mark repeated because you need to

understand, there is no immediate or acute

health threat. The only time that you may

get exposed to that type of leve~s is if

you go into those pools down there. That's

where tr-e acute and the immediate hazard

acute health threat.
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thing I'll reemphasize what you said is

there's no health risk associated because

EPA will have to answer. I can answer the

health part of it, Okay?

MR. PRINCE: The Superfund

Program is designed to address uncontrolled

broad term, but it essentially means when

we don't know how extensive a problem

is and we don't know where it might be

popping up. It was put here, but it's

coming up over there.

AUDIENCE MEMBER: He just told

you that nobody's died in 35 years. How

long do you want somebody to stay here?

Seventy years before you're safe?
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If there's no human health risk, how

The one

Why are we

It's a very

Okay.

All of this stuff

That's something

I mean I'm just

Okay?

MR. BLOCK:

that?

curious.

come we are on that?

is underneath.

of the exposure issue.

releases in the environment.

AUDIENCE MEMBER:

going through this?

MR. BLOCK:
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1 MS. PONGRAZZI: Everyone in my

76

2

3

home prior to me has died of cancer.

not saying that it's this, but it has
,

happened anyway.

I'm

5 MR. PRINCE: Fine. And I'm

6

7

8

9

10

11

going to continue answering the question.

The Superfund Program is designed to be

available when surprises like this, unknown

things like this corne up and this, you

know, this appeared to the State of New

Jersey and then was shown to EPA

the extent to which there is any imminent

those t~o years we've managed to determine

12

14

essenti~lly two years ago in 1997. And in

•
15 health threat. Because we didn't see one

16

17

18

19

20

in the groundwater, we didn't see one in

the surface soils, we didn't see a concern

that required that sort of i~mediate

response, but then there is a -- there is

an enormous amount of contaminated stuff

21 down there. Listen. What EPA's program,

22 what EPA's proposal here says, we think it

doesn't belong in a residential community

and we're planning on taking it out.

23 .

24

25 That's our goal. Unfortunately, this is •
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formally responding to questions including

yours.

to residents, what if say a commercial

development would build on top of here and

everything was paved over, would that make

the problem go away or do you have to

completely remediate the site either way?

dying from this ·asbestos for 30 years and

nobody did anything. They just died.

They're dying. Now you make a federal case

over creosote and everybody's been living

on it for 35 years.

not simple. It's not simple for us. It's

not simple for you to understand. And

we're not going to be able to fully

characterize and answer every question

about it tonight. But part of the reason

we're here so is that we can get this sort

of feedback to know what you think. Do you

want us to do this? Do you want us to

leave?

77

Residents are

If the creosote

We could continueMR. PRINCE:

AUDIENCE MEMBER:

MS. PONGRAZZI:

the ground and there's no healthinremains
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Water Supply, do you know a specific answer

to that question?

our belief that no matter what happens,

even if this were to become a commercial

place, that these lagoons and canals would

need to come out anyway and that's one of

the reasons why even though we don't have

the answers on all of the other properties

in the 'Claremont Development, we know

what's going to happen here one way or the

other. We're trying to work it, you know,

work it out so that it's addressed while

you folks can still live there.

MS. PONGRAZZI: You mentioned

that your picking up places of it in the

rivers. That doesn't directly affect our

water supply because we have our own water

department, but Elizabethtown Water, which

is probably the biggest water suppliers

here, pulls out of that river.

MR. PRINCE: Sure.

MS. PONGRAZZI: Is it coming
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into there?

MR. PRINC2:

MR. PRINCE:
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~M is our -- it is

Elizabethtown
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Ralph McGinnis. I live at 127 East

Camplain Road. I guess everyone knows on

the overhead here, I'm in the -- I'm on the

pink in the lower left-hand corner, so I

think everyone can appreciate that I'm here

for the real deal. I'm not here to play

around. I'd just like to say a couple of

things to the audience, just for your

informat~on. There is a community group

that we put together and Pat did say

are in the bottom of the river in the

Water is responsible to do testing and

identify whether they are going to address

that. They're in the business of doing

that.

We don't detect anything in that

79

Okay.

My name is

Right.

Okay.

We've tested. the

Plus Elizabettown

The trace amounts we found

PUVOGEL:

MR. McGINNIS:

MS. PONGRAZZI:

MS. PONGRAZZI:

MR. PRINCE:

MR.

We've attempted the surface

Thank you.

water.

surface water.

sediment.

surface water.
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the EPA and have some ability to have

direction into what we want to have done.

earlier about people cc~ing cut to it. You

•
I

And you

It's not

The technical

If you could

Coming to one meeting

You know, the turn out, there are

Yeah, this is a good turn out.

the EPA can get their work done.

She also brought up the TAG.

it, sir.

assistance grant that is something new that

know, this isn't going away folks and if

it's going to be what it's going to be, but

we needed to get people involved in. You

it can be so we could get things done and

notices and again, the ability to talk with

we need people involved to make it the best
,

it's three years or six years, you know,

until I'm done, I would really appreciate

Excuse me, I am speaking.

just hold your voice or your questions

and bitching isn't the way to get it fixed.

have to do something about it.

going to go away.

fifteen.

ten people, the latter one maybe had

know a lot of people are angry, frustrated

know, we get a turn out of maybe five or

'and truthfully, the situation sucks, but we

~
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as a real recommendation to this plan, I do

know. just when you see these dates or

times to come out, we'd really appreciate

it and really it's volunteering your time.

You're concerned about your quality of

life. Well, you got to participate in part

of it as well. You can't sit back and just

we've already spoken about some of these

homes, the ones in the yellow, you know,

does the borough buy them? Can the public

buy them? Why not put, you know, you could

make these homes a park. You know, there's

a lot of options, but we just have to think

about it. For myself, I just want to, you

know, I've had almost all these people from

the EPA, and ATSDR, they've been to my home

one time or another. These are decent

folks. They're not our enemy. I'm not

trying to kiss up to them, but they're here

to help us. You know, so it's -- they're

not the enemy.

out and talk in these committees.

81

I mean

Who is?

You got to get

I guess as farMR. McGINNIS:

AUDIENCE MEMBER:

talk amongst your friends.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

•

•

•
SCHULMAN, CI.CCARELLI & WIEGMANN



want to run away from this, but the

sampling you did on the side of_my house to

say well, you know, that's going to tell me

if I got creosote under my property, under

all right, underneath the house. You

said it ,yourself, the canal varies. My

house is approximately 50 feet wide across

with the canal going through it, it

completely -- you still can't take samples

out outside and tell me what's underneath

question the plan itself because it was

vague and serne of the remedial action,

whether :you may lift a house, you may not

lift 'a house, I thought this plan would

have a few more concrete specifications

into how it's going to be remediated. I

thought it was weak in that regard. You

know, there's still a lot of things that

are up in the air about that. I guess the

real recommendation for my plan where my

property is, unfortunately, I'd like to see

that turned to a yell~w block.

Thank you.

MS. ZEMANEK:. Counselwoman

•

•

•
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I don't

I've had a few

my house.

Aljeanette Zemanek.
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questions from residences. They meet me

different places ih town. One of the areas

we haven't really talked about is the drip

area. And many of the residents in the

community, like myself, are getting older

in our lives and putting our life on hold

for five years is a big chunk of what we

may have left. Some of these families

we're talking about, things that are

general maintenance of their homes, they

want new siding, they want new windows,

we spend our money that we've saved to put

in our property or do we sit and wait for

four years or six years or do we make those

improvements, hoping that what we're going

to get out, will compensate what we're

doing. I'd like assurances for those

people that are in those drip areas if they

want to do something to their homes, should

they move forward with their general

maintenance? Should they take care of

their homes or should they just say I have

to wait six years to find ou~ what's going

they need new roofs.

•

•
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25 to happen?

Do we go ahead?

Secondly, some of those

Do
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familie~ are people like myself, who at

some point i~ t~me maybe before six years

may want to go to their dream home in

Florida. But right now, they can't do

that. And I think we have to look at that,

if some people had those desires, that they

have to be able to talk to someone and see

if they do have a future, that they can go

and seek a retirement before this is over.

respond to individual requests where

possible, individual inquiries about

particular proper~ies. What I will -- and

there is still outside of the lagoons ar.d

canal a~ea, there is still some question in

EPA's mind, which we plan on bringing back

to the community this summer, the answers

to those questions about whether there

might be other houses that need to be

removed to get this work done. What I can

say today is that we know where the many

canals are and we know where the lagoons

are and the data to the extent on all the

other lots to the extent that we have been

may want to move out of their homes. •

•

•
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They

We'd like toMR. PRINCE:
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the answer to my question is yes or no,

should these people that are in the drip

zones that are not pink or are not yellow

continue to invest their money that they

have saved to do their general maintenance?

People are talking about new siding. Do I

go ahead and put new siding on my horne? Do

I do those things or do I put my life on

hold for five or six, years and then decide?

MR. PRINCE:, The people who

live in the drip area should wait to hear

our next meeting in July. We will be

meeting with residents individually

beforehand before that meeting and then

issue of a permanent relocation comes up.

able to look at it as sort of a big

picture. Again, we don't have it all so we

can't do that yet. It indicates that there

aren't other areas of very deep

contamination like this, in, for example,

under the rest of the community or under

many, many more houses th~re may be some

more where some deep excavation work needs

When that h~ppens, then the
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So would you sayMS. ZEMANEK:

to be done.
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we'll be ha~ing ar.ot~er pu~lic foru~ to do

a broad presentation for all of those

residents. So I'm actually recommending

that they await those improvements.

Those are some really good points that you

brought up and I appreciate those comments,

you know, and I agree with John. Hold off

until our next meeting in July.

for two months I know there we=e families

that were talking about selli~g and

retirement. Right now you can't sell your

home there. Your ho~e is not going to sell

if you want to move and go somewhere else.

Basically even if you want to move out of

your home and rent it, I don't know how

easy that would be either and I think it's

like many of us, and just looking around

the room, when we start putting our life on

hold for four, six, hopefully only six

years, that may be a l~ng time to some of

us.

AUDIENCE MEMBER:

•

•

•
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When?

I know at least

Thank you.

Just one second.

MS. ZEMANEK:

MR. PRINCE:

MS. SEPPI:
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that gentleman's question, you've disrupted

my life for two years and you are the

enemy. You are the suit that's in front of

me and I have to holler at you. If he

doesn't think that he's the enemy, well,

that's his business if he wants to play

with me. And as far as this other stuff

but some time in July, probably around the

middle of July. At that time this map that

you see up here now will be revised. Maybe

there will be some additional yellow homes

on it based on what we find out from this

next round of data that we're expecting.

Maybe they'll be some additional yellow

houses, but at that point if you know that

your house .is not going to be directly

impacted by this, then I would say, you

know, you go ahead and do what you want to

do. So if you could just give us a couple

more months, then you could go on and make

any improvements that you want to make, as

again, your house isn't directly

AUDIENCE MEMBER:
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In answer to

We don't know yet,MS. SEPPI:

long as,

impacted.
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1

2

3

4

5

go~~, we've been putti~g weed killer down,

mowing lawns and everything else for 30

years anc you can't tell me I shouldn't

waste another fifty bucks trying to kill

Dandelions because I have to wait until

ss

6

7

July.

up.

By July the whole lawn will be burnt

8 MR. PUVOGEL: It's Debbie

9 Sangiovonni, 16 Florence Court. This

10 happens to be the second EPA fund that's

11 affected my life. This happens to be the

J.2

13

second EPA fund that has affected my life.

My husband was a maintenance foreman on the

14 South Plainfield Industrial Park. So since

J.5

16

that had been such a big EPA problem, and

was also put on the Superfund list.

17 MS. SEPPI: Yes.

J.8 MS. SANGIOVONNI: Maybe to give

1.9

20

some of 'these residents piece of mind, I

know my husband had gotten blood sampling

to see if he had any cancer-causing agents.

of these residents would like to do that

Those are PCBs.22

23

24

MS. SEPPI:

MS. SANGIOVONNI: Possibly some

•25 and give them a little piece of mind.
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doesn't tell me you have cleaned it.

MR. PRINCE: And we will write

thing I want to do that once you go in and

clear all of the soil and everything, is

there going to be any recording done on the

deed that we do have clean deeds? I mean

is anything going to be done, any recording

on the deeds?

clean up work on properties where we're

doing a demolition and an entire clean up

or on a property where we're only having to

work around the house, the intent is to

clean up to a residential living standard.

So a degree to where EPA which is very

conservative in its assumptions of risk,

where EPA says that unrestricted use by

the homeowner of that lot.

you documentation to that effect.

be done that level of clean up.
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They'll

Yes.

But that

Do you think

When the work is

The intent of the

MR. PRINCE:

MR. PRINCE:

MR. SANGIOVONNI:

MS. SANGIOVONNI:

MS. SANGIOVONNI:

completed?
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government.

funded by the government?

MR. PRINCE: State and federal

there'S going to be any future liability

for the homeowner if they do come in and

they clean up and if they sell their house

in ten years, is there going to be any

liability to the homeowner?

experiences at other properties where

residential properties have been cleaned

up, EPA has stayed involved with the

communities and with the residents so that

when they're interested in selling, if they

can't find the documentation that said

we're finished, we've done everything, we

don't need to come back, that, you know,

we'll have we'll keep that so that

either when you want to sell your house in

five ye~rs or in ten years, you'll be able

to provide the respective purchasers of

your house, the people come to look at it,

an answer that says oh, this is not a

problem.
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This is being

In a similarMR. PRINCE:

MS. SANGIOVONNI:
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to do and Congress does have the power of

the purse. That is their role and we need

if you remember the budget showdown in '95

between the administration and Congress,

there was a time during that period when

funding for clean up work was not

available. Since then there has not been

any problems where EPA has not been able to

move ahead because of lack of funding,

government comes in everything that comes

in outside of Manville and says they pull

the finding, where does that leave all of

us? Can the funding be pulled from our

Site? Can the government come in and say,

"We are pulling it because of what~s going

in on Yugoslavia" or we go to war or

whatever else is going on?

MR. PRINCE: The EPA is part of

the federal government. Obviously, we go

to Congress every year with funding

requests, that state we have this much

clean up work to do on this site, this

MS. SANGIOVONNI:
91

What if the

Since I don't know

This is what we're going

to make a presentation.

site, this site.
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could be a possibility t~at we could get

into a year and half work, then all of a

sudden, it's going to stop?

1

2

3

4

• 5

since '95.

MS. SANGIOVONNI: But that •

questions or comments?

MS. MANDERSKI: Which lagoon

will you clean up first, A or B?

don't know yet. Once we start design,

we'll involve the community in those

decisions and how we're going to approach

it.

or less what's going to go on. One

question I think would be perhaps up to all

the residents to think about, you said that

crew would work like nine to five or

MR. NCVICKY: Nick Novicky, 29

I know I'm in the middle of more

•

•

ThankOkay.

That we

Any other

It's part of the

I mean if this is a

MR. PUVOGEL:

MR. PUVOGEL:

MR. PRINCE:

whateve~ weekdays.

Valerie.

regular budget process.

MS. SANG:OVONNI:

you.
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make the decision to how long these crews

priority, I think wouldn't seven dates a

week be necessary to get this stuff cleaned

up?

mean they have to get something done real

quick and this is a serious situation.

It's ~ot something, you know what I mean,

you are going to piddle around with and

work Monday through Friday and the weekends

is whatever.

overtime. I'm saying the residents would

perhaps to take a vote on, do they want

their weekends disrupted? We're going to

be disrupted anyway from what I see. Where

I am the homes to the right of me and then

behind me, I imagine Valerie would be a

pretty messy street, too.
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I

That's

When they

Who's going to

Yeah.

I know it's

Right.

That's one of

MR. PUVOGEL:

MR. NOVICKY:

MR. PUVOGEL:

MR. PUVOGEL:

MR. NOVICKY:

the items

work .or, you know, what hours.

have to fix the road, they're 24 hours.
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retired~

MR. NOVICKY: Okay. Thank you.

MS. SEPPI: I think you're

a great candidate for our advisory group.

the £5lance that we need to strike, how

much inconver.ience or burden to the

homeowners, and faster clean up versus a

longer clean up is less intrusive, that's

a balance we'll strike as we go through

design and include the community in this

process.

That's perfect.

AUDIENCE MEMBER: •He's not

I'm not retired.

Then you have more

MR. NOVICKY:

MS. SEPPI:

time.
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Record of Decision we've been talking about

will be written up about a month and a

MR. PUVOGEL: Does anybody else

have any questions or comments? Then the

other part of this public comment period

includes written comments and the proposed

plan that you folks have. My name and

address is at the back of that proposed

plan. You could send your written comments
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half documents our decision process and

their input into that process. Thanks for

coming out tonight and if you have any

questions, see us.

(Whereupon, the hearing is

concluded at 8:55 p.m.)
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5 I, DARLENE ~. LEITHAUSER, a Certified

6 Shorthand Reporter and Notary Public of the State

7 of New Jersey, certify that the foregoing is a

8 true and accurate transcript of the stenographic

9 notes of the hearing on the date and place

10 hereinbefore set forth.

11 I FURTHER CERTIFY that I am neither

12 attorney nor counsel for, nor related to or

13
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emplo,Yed by, any of the parties to the action in

which this hearing was taken, and further that I

15 am not a relative or employee of any attorney or

16 counsel employed in this action, nor am I

17 fin~ncially interested in this case.
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BOROUGH OF MANVILLE
325 NORTH MAIN STREET, MA.NV'D.LE, NI • PHONE: 908-725-9478

FAX: 908-231-8620

•

•

Mr. Richard casPe
.~or, Emergency and Remedial Response Division'
United Sta~es Enviromn~Protection Agency ~ Region n
290 BrOadway. . .
New York NY 10001-1866

RE: Federal Creosoting NPL Site, Manville, New Jersey

Dear Mr. caspe:

This correspondence is rciardmg thc'Federal Creosoting Site located in' Manville, New'Jersey.
On Tuesday, Februaty 10, 1999,'atthe Borough's municipal building, representatives· ofthe
USEPA and the Agency for Toxic Substance and Disease RegiStIy r'ATSDRj presented
infomiation on the status ofthe site·activities to the Claremont Community Advisory Group and
Borough representatives. At the Dieeting, questioDS were raised to USEPA representatives Dr.
James Hackler and new Project Manager Richard Pavogel regarding the timing offuture cleanup
activities in the Claremont deVelopment. Specifically, we were told thatcl~up activities would
start at the canal and lagoon areas in two years. As I vCrbaIi.2M at the meeting, this timing is not
acceptable to me or the citizens·ofthc.CIarem~ntdevelopm~ .

Dr. Hackler expla1ned at the meeting~ the startup ofcleanuP a'ctivities would take at least. two
. years to initiate due to i) the Deed foi CarefUl planning ·to'miniTnize disruptionS to the rest o£the .

neighborhood resulting from odors, dust: and noisC.from excavating the.canals and lagooDS" ii)
the need for 1:he' cleanup design to tie into and.be·consistent with the remediation oftbe rest ofthe
site; and fu) the problems Posed by active :freigb.t~ lines dirCetIy adjacent to the lagoons.

. .' . . .
. .

After the meeting, Dr. Haclder noted tbBt an additional Ie8SOB fOr the delay in pCrfOnniDg
cleanup activities at the ,site was 'the allocation.and avaiiability of:financial resources: According
to USEPA represen1ativeS, future site remediation will be addressed as a "Remedial" activity
'rather than as a "Removal" activity. As Iunderst.and it. this means that further site work must
await prioritization among o~er sites. It is also my understanding that Federal regulations
prohibit the USEPA from terminating a Removal action ifthere are imminent .risks posed by the
site to drinking water or other receptors. Based on thc USEPA's own data, I believe 'thc, site
remains an imminent risk to drinking water and groundwater, and therefore the USEPA should
continue remediation ofth.e site tmder the Removal program and initia~~ immediate cleanup
actions at the 1ag~n and canal areas. My rationale is presented below~ .
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1. The Re~ovalAction Is 'Not Yet Complete'
According to the Comprehensi~e Environmental Response, Compensation and Liability
Act ("CERq:.A," 40 CFR 300.410), a removal Site evaluation "shaU be terminated when
the OSC or lead agency deterI1$es (1) there is no release; (2) the source is neither a
vessel nor.a facility,as de.fined in §300.S [State-lead remediation]; (3) the.release i1'lVolves
neither a JurzardoUs substance, nor apollutant or contami•.that maypresent an
imminent andsubstantial danger to public hedlth or welfare." The, USEPA uses eight
factors to deteImine·the appropriateness ota'removal action and whether or. not there is a
"tbreatto public health or welfare or the environni~t"(40 CFR 300A1S(a)(2»: .

.' '., .

(i) . 'A~0'potmtial t!XpOSllre to nearby hU1lUlll pOpulations, animals, or the/ODd chain
from' havirdous substtDIces orpoUutlmts or contamintmts '
The ATSDR'opined at. oUr February 10, 1999 meeting that there is no. "health risk" by the
levels ofcontaminants found in surficial Soils.' (0"-6" iIltervaI only) a~portions ofthe
Claremont development. .HoWever, considerable creosote contamination and sludges
'were foune) in the lagoon and canal areas during the initial site inve~ga1ionactivities.
Further information on subsUrface soils and the actwil extent ofContamination from the .•
lagoons and Canals is only now being collect~d, 'and will not be ready for disseminauon
for many months. Because exposure tohum~animals, and the ft?od chain may occur
through routes fi:oin subsurf~e as wen as surficial soils, the concerns posed by the
lagoons and canals temain unknown and Unquantificd. Therefore, this first criterion
cannot be negated at thiS tUne. '

(ii) Actu~ orpotmJlDl eonimtd,tan;,,, Dfdrinra;;g water supplin ~rS~1ISitiHecosystemf
. The USEPA conducted pumpiDg tests and collected samples nom Manville's drinking .
water wells, which are loc:3tedjust north ofthe site, to assess the possibility ofa .
"connection" between the wcllfield and the former creosote site. While the results ofthe
p~ping teSts are.still under review, U~EPA's representatives foUnd that Manville's'
wellfield may be in directhydraulic connection with the lagoons and canals at the Federal
Creosotmg site. ,< . •

Manville's~wells are."opcn hole" and.intercept the ,same aquifer system that~
previously shown to be contamimrted"r the former creosOte site. One,oftile active wells
(C-2A) contained bis(2~ylhexYl)phthalate at 0.190~ above the State ofNew

, Jersey's CI~ llA Groundwatei Quality Standard of0.030 mgll. There is no drinking
Water standard for this substance, although the USEPA Region rot gives 0.0048 mgll as a

IUSEPA Region m Risk-bascd Concentrations: R.L. smith, (1I3II9S).
.,.
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maximum risk-based value for tap water. The source ofthe substance, a potentially
carcinogenic industrial solvent, is currently unknown, and the possibility of a connection
to the former creosote site can n"ot be ruled out. .

Manvill~'s inactive test well T-I was also sampled by the USEPA during the pumping
test. Benzene,etbylbenzene» and naphthalene were detected at 0.0007» 0.0008, and
0.0023 mg/l respectively» below the Federal and State Maximum Contaminant Levels
C'MCLs") for drinking water of0.001, 0.7 and 0.03 mglt, respectively. Other_
semivolatile organic compounds were also detected, including acenaphthene (0.017 '
mgll), fluorene (0.0054 mg/l), and carbazole (0.011 mgll)." Various tentatively .dentified

. compounds ("TICs") were also found in T-I, including benzothiophene and a
benzothiophene isomer. The semivolatite compOunds listed above do not have any
Federal or State drinking water standards. While these compounds were detected only at
very low levels, they are asso~iated with co81 tar, from which creosote is derived. These
compounds could be associated with the Federal Creosoting site, but it is not possible to

"be more certain based on this data alone•

. It should be noted that it is not typiCal for seuUvolatile organic compounds to ttavellarge
distances to a production well unless ·the aquifer is fractured and there is a nearby source
of a coal tar derivative, such as creosote. Both conditions are applicable to the Claremont
development. Free product creosote is documented to remain in the lagoons and canals,
and is a reasonable candidate to be the source ofcontamination to T-tand posSibly C-2A.

. :

. .

Because one ofManville?s active potable supply wells and one inactive supply well
contain contaminants that may be associated with the Federal Crcosoting site, the
USEPA?s criterion regarding contamimtion ofdrinking water supplies cannot be negated.

(iii) HlWII'dous substances DrpoUutants 0,. collttuftintmts in drums, ba"~Is, tllnks, 0,. otlle,. .
bulk storage cOlltainD'S that may pose II threat ofnlellSe
The canals and lagoons contain free product creosote. The intent oftbeu~barrel,
tank or other bulk storage container' criterion is to emphasize that containerized liquids
may be an.ongoing contaminant source. Fice product creosote, in underground lagoons,
not only poses a threat of further release, but is a"release which deserves at least as much,
if-not more, attention than a containerized source would receive.

(iv) High levels ofhavudous substallces orpoilutallts pr cOlltalninallts in soils largely at 0,.
lIear the surface that may migrate . .
High levels ofcreosote (a hazardous substance, pollutant, and contaminant) have been
found in soils ncar the surface and below the groundwat~table. Creosote remains in :free
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product form, and the variouS con1aminant'components have both migrated and show the
continued potential to migrate•..Therefore, this ~erion is easily satisfied.

I' (v) Weather conditions that miIy cause hazsrdous substtulces orpoUutants or
contaminants to tnlgrate, or be released,' '. . .' ~"'

Precipitation recharges the groundwater table in the lagCS<:!D and canalareas, and
rCpi'esents acontinuing:and ongoing threatto mobilize ha:zardous substanceS and
pollutants and allow continUed migration. C~Sote has already been found by the
USEPA's contractor in the bedrock over 100 feet below the ground surface. This

. Criterion is also satisfied." . " , '., .
.-.

(VI' Threat oJ.fire or exPlosion
The USEPA has identified no threat of~~ Or explosion at this site.

The availability ofother ttppi'oprildeiedUtd "1' State-response mecltanisms to respond
'to the release' ,
Ifo!her Federal or State responSe mecham,SInS were ~vailable to respOnd to the Federal
Creosoting lagoons and canals, 'the site would not now be on the NP~, nor be considered
for further actions by the USEPA This criterion is satisfied. .

(vUJ) Othu situtltiolJS orfadon'that IIUIJ'pose thi'e4ts to puIJlic htMlth or ~lfanor the
environment '- . - ,
The USEPA andior ATSDR have opined that neither air nor surficial soil are currently a ,
thteat to public health or welfare. However, tlie site remains Uncontrolled, and this factor
alone satisfies this criterion. .

. ,

In'concbision, for the USEPA to terminate a Removal site evaluation, there must no longer be ,an.
. imminent and substantial danger 10 public healib: or welfare. Seven ofthe eight Criteria used by

the USEPA to verifY such dSnger.listed as items (i) through (viii) above, are satisfied, thus:
<- ' ..' • .. • •

•. the USEPA's Removal action for the Federal Creosoting Site is not complete and may
not be tenninated pursuant~ Federal regulations; an~ ,

~ .', .

•

•

• cle:Bnu.p ofthe lagoon and canal are8s should be performed.under the RemoVal program.

2.
."

The Removal Action May Be CoutiDuecl
Federal regulations (40 eFR. 300.415(b)(S) require that Removal actions be terminated
(i) after $2 million bas been obligated for the action or 12 months have elapsed from the
date that removal aetiviti~ begin on-site, unless the lead agency determines that there is •
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, an immediate risk 10 public health orwe~ or the environment; con1in~ed 'response'
actions~ immediately required to prevcpt, limi~ ormitigate an emergency; and such
assistance will not otherwise be Provide4 on ~~elybasis; Or, (u) coIrtinued response .

.action is otherwise appropriate and consistent with the remedial action to be taken. These
criteria are discussed,beloW: " ' . . . ~ '. . ,

.Thm'is ,,;, imInedilIte risk topubliC ,,~a/th "or·~fan.~~ t1J~DIViro1l1liDtt; continued
t:UPonse actions are Imitu!dUJte6 nt,llirtd toP'.event, limit, or miti6ate tI1J emergency;
andslldt~cewill not otIauwlse 1Mprovided011 a timely basis .
As demonstrated under item 1 abo~ the site Poses an iinmediate risk to the public health

.orwelfare or the ~Vironment. Should the ongoing migfation ofcontaminants from the '
lagoon and canal meas continue without limitation ormmgation, these areas 'Will remain
a threat to the Borough's weIlfield and to. groundwaters ofthe State. _The Borough of ..
Manvill~would certainly argue that contamination ofItS -water supplies coiJstitutes an
emergency. Without the uDmediate8Uocation ofresources by USEPA, such assistance is

.'~Vailable nOm others on a timely basis. , '. ' '.

(Ii) - Co~U«lrt!Sp01lR'~~'is tJt1lmvir~ tippt'OpriIzU tI1Jdco~ With the 1't!!MdkiJ.
action to be Idell ., -,' . . - .

-.. ContimIed re5ponse 8euous are eDtirely applopdate as~ above. It would be up to
theU~A to ensure'tbat the most appIopriate remOval actiOn is taken regarding the
'canals and Jagoo~arid this action would need to be made consistent with the ~edial
actions which'Will be taken regan:Hng the'rest ofthe site. -
.. . . , .' .', '.~,

In ~nclusion,Federal regulatiom~o~ theRemo~' action to be contbmed to address the
lagoons and canals in a tim!=ly m~er.

3. The Ibm~a1ProP-am is Dedpeel For the' S'ate CoiacUtiou at tlie'Fed~
CreosotiDg Site , ', _
Federal regJ11at1ons (40 CFR 300.~lS(d) ~clude removal actions that~,"~ a genezal
rule, appropriate.•.hoWevcr, the list.is npt exhaustive and is~t intended to prevent the
lead agency from taking any ~tber ~ons deemed necessary.UDderCERCLA or oth~...

"\ aPPropriate federal or. state enforcement or response authorities.•." Among these listed
.,8ctions are the following, which aredireciIy'spplicable to the curient Federal Creosoting
site conditions: .

. . .' - ';"'" . - '.

• Stabilization ofberms, dikeS, or impoundments'or~ or closing oflagoons-where-
• '. . . 'needed to maintain the integrity ofthe structures (§300.415(d)3); . .
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. • Capping ofcontaminated soils or sludges-Where needed to reduce migration ofha2mdous
substances or pollUtants or contaminants into soil, ground or surface water; or air
(§300.41S(d)4); ,

Excavation, consolidaiio~' of removal ofhighly CO~tamjnated soils from.drainage or
other areas-where sUch actions will reduce the spread of, or'direct contact with; the
contamjnation (§300.41S(d)6); ..

Remo~ of,drums, bar;rel~ tanks, or other bulk containers that contallt or may contain
.haZardous subStances or pollUtants or contaminants-where it will reduce the likelihood of

'. spillage; leakage; eXposure to b'l.lJriaIlS, ?nim~s,'or food chain; or fire or exPlosion
(§300.41S(d)7); and '

Containment, treatment, disposal, or incineration ofhazardo~ matcriaJ&..wherc needed to .
reduce the likelihoodofh~ animal or food chain exposure (§300.~15(d)8). "

All ~ftheabove categories, especially item §300.415(Ci)6, the excavation of ~DtamjDated •

materials from~c areas, apply directly 'to the canals and lagoons at th~ Federal C~soting
Site. '

,CondusiOD, .,
1JIeTCSUlts ofthe site mveStigatioD performed to date and the USEPA pumping1eSts at the,
Manville Borough wells indiciltc a clear and compelling~n for USEPA to quickly proceed
with the cleanup oftbc lagoon and,canal~, prefer8bly by complete off-site removal. 'We
believe that the ~SEPAhas the jurisdie:tiq~ authority, and ability under CERCLA. to either i)
perform the lagoon and canal~. cleanup as a Removal Action; or ii) immediately allocate
funds under ei:tbe:r the Ren10yal o.r Reme~al programs to Start 'cleanup ofthe lagoon and canal
areas.

, .

. ,I am always available to discuss ~C?Se matters further. I look forward toh~~ from you.

Verr tn1l yours,. . ,

".~
Angelo . 0, Mayor

cc: . Hon. RobcrtFranks

•
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May 13, 1999

u.s. Environmental Protection Agency
Mr. Rich Puvogel
290 Broadway, 19th Floor
New York, NY 10007-1866

Dear Rich,

This letter is in response to the Superfund Proposed Plan for the Federal
Creosote Site in Manville, NJ. As homeowners on the buyout list, I would
like to have the Right of First Refusal.

I propose that after the clean-up is completed, my property should be offered
to me fIrst for purchase. I did not intend to move, yet it was necessary. My
property is where I had intended to continue living. Therefore, I would like
to have the ftrst option to purchase my property without bidding against
developers. I would like pay a fair price, below market value. The Borough
of Manville will still gain income, and I will not have additional hardship.
After all, I will be living in a different·location, with all new expenses. This
has been a drastic imposition on my family and I would like to see that my
proposal is considered. It shows good community conscience and
compassIon.

Sincerely,

bJII1..)YSi;P/4I -I- oZ'O,c/# ~1?~l7e/1

ed

.

NilIV1//L L E, ;i/ T 08~3S-



Robert & Mary Strain
27] EaSt camplCun Road
Manville, New Jeruy 08835
(908) 725-7044

June 23, 1999

Rich Puvogel
Remedial Project Manager
US Environmental Protection Agency
290 Broadway - 19th Floor
New York, NY 10007

Re: Proposed C'leamJP Federal Cmosote SUperfund Site
Town of~ Somerset Coun1y, New Jersey

Dear Mr. Puvoge1:

We are writing to express our concerns regaIding the proposed plan referring to the above.
In light of the alternatives suggestions, we have the following concerns:

•

The safety for ourselves, neighbors, family, and friends.
According to the plan, it will take years before the site is absolved of the creosote,
cleanup, consttuetion, etc.
OUr level of confidence is not high regarding the safety-of living in the development •
while construction is being done (equipment, "flow of traffic, security, etc.).
The odor of creosote will be unbearable.
Construction will be easier for all parties concerned.if all homes were bought. All
the homes should be demolished, the area cleaned up, and the borough can do
what they want with the land (new homes, stores, parks, etc.). In the long run, this
will also save time and money.
We are forced to live in a development/home which we do not feel secure. We
cannot sell our homes for fair market value.
Since the problem of creosote arose a few· years ago, we still cannot get a clear
answer to any questions (health risks, timeframe for cleanup, extent of damage,
cleanup plan, etc.).

In closing, we believe the best recommendation for the quality of lives of all concerned,
all homes should be bought out giving the residents a chance to relocate and live in a safe
environment.

~~~-o Vi.}.. ~
Mary A. Strain

•
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May 13,1999

l).S. Environmental Protection Agency
Mr. Rich PuvogeI
290 Broadway, 19th Floor
New York, NY 10007-1866

Dear Rich,

This letter is in response to the Superfund Proposed Plan for the Federal
Creosote Site in Manville, NJ. As a homeowner on the potential buyout list,
I would like to have the Right of First Refusaft.

In the event of a buyout, I propose that after the clean-up is completed, my
property should be offered to me frrst for purchase. My property is where I
had intended to continue living without any health risks. Therefore, I would
like to have the first option to purchase my property without bidding against
developers. I would like pay a fair price, below market value. The Borough
of Manville will still gain income, and I will not have additional hardship.
After all, I will be living in a different location, with all new expenses. This
has been a drastic imposition on my family and I would like to see that my
proposal is considered. It shows good community conscience and
compasSIon.

Second, I would like to be on record in favor of a buyout ofmy property. I
do not look forward to the inconvenience of busing my children to school
from a temporary location. I would not like to move twice. This would put
my life on "hold" even longer. I also fear for the health safety of my family
if we will continue living in this community during any phase of clean-up
and just following clean-up. The superfund process has taken a mental toll
on my family, including my children. Please let it end.

Sincerely,

• AiiYi MC(i,'n\'""\\S_

\2.1 E- C.. Cl.rti f\Q·'!'"\~·

~'\I\a n v···\\ \L
J
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Comments on the April 1999
Superfund Proposed Plan

Federal Creosote Site
Manville, New Jersey

1 June 1999
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Mr. Rich Puvogel
Project Manager
U.S. Environmental Protection Agency
19th Floor
290 Broadway
New York, New York 10007-1866

Re: Federal Creosote Site. Manville. N.J.

Dear Mr. Puvogel:

In April EPA released the Proposed Plan for the Federal Creosote
Site, and advised that the comment period runs until June 1, 1999. Our client has
reviewed the Proposed Plan and believes that it is seriously flawed. Accordingly•
I am submitting the enclosed comments on the Proposed Plan.

We have concerns about the administrative record that has been
made available. The Proposed Plan states that the Administrative Record is
available at the Manville Public Library and the EPA-Superfund Records Center in
New York. When we contacted the EPA Superfund Records Center, however, we
were advised that the Administrative Record was not available. We did review the
materials available in the Manville Public Library. As discussed in the attached
comments, we did not find backup data and information typically provided by EPA.
We thus request that this information be provided, and reserve the opportunity to
supplement these comments after reviewing this information.

7;2/~
Theodore L. Garrett

Enclosure
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COMMENTS ON THE SUPERFUND PROPOSED PLAN
FEDERAL CREOSOTE SITE
MANVILLE, N'EW JERSEY

This document summarizes comments on the Proposed Plan for the Federal
Creosote Site ("Site") in Manville, New Jersey. The Proposed Plan, dated April
1999, was issued by the US Environmental Protection Agency ("EPA") and
identified a preferred remedial alternative for the source areas of the Site. EPA
maintains that the preferred remedial alternative will be protective of human 
health and the environment comply with Applicable, or Relevant and
Appropriate Requirements ("ARARs") and will reduce the toxicity, mobility and
volume of contaminants to the maximum extent practicable. EPA further
maintains that the preferred remedial alternative will also meet the statutory
preference for using a remedy that involves treatment as a principalelement
The preferred remedial alternative identified ii:t the Proposed Plan is estimated to
cost $58,000,000.

The comments in this document raise serious questions regarding: 1) the process
by which EPA came to select the preferred alternative; 2) how the risk
characterization skewed the magnitude of the response and failed to
proportionately consider the risks associated with implementation of the
preferred remedial alternative; 3) uncertainties in the engineering evaluation that
will undoubtedly result in the cost for the preferred remedial alternative
exceeding the $58,000,000; 4) the ,?iased selection of excavation and off-site
treatmentfdisposal as general response actions in developing the remedial
alternatives that were considered; and, 5) the elimination of other remedial
alternatives that could accomplish the same objectives at a significantly lower
cost

Superfund Process Comments

1. The scope ofthe EPA's preferred alternative is not compatible with the
definition ofOperable Unit provided in the NatiOtUlI Oil and Hazardous
Substances Pollution Contingency Plan (NCP).

The Proposed Plan indicates that the cleanup strategy for the Site is the first
phase, or Operable Unit, and is considered to be an early action that only
addresses cleanup of the highly contaminated source areas. The NCP defines

1



operable unit as a discrete action that comprises an incremental step toward
comprehensively addressing site problems.!

The highly contaminated soils and sludges identified in canals A and Band
lagoons A and B can reasonably be identified as source materials whose location
satisfies the NCP definition of an operable unit However, the $58,000,000
estimate for the EPA's preferred alternative is not consistent with an action that
is supposed to be a "discrete portion of the remedial response". For exampIe, the
average Superfund cleanup construction project cost is now $10,000,000. 4 The
current average reflects a decrease of $1.2 to $1.6 million per project over the last
two years. Moreover, the Superfund Program was able to affect these savings·
while maintaining protective cleanups that continue to achieve the mandate for
"permanence" and treatment of waste. The Site is neither so complex, nor the
exposure to hazardous substances so acute, as to warrant an expenditure of
almost 6 times the current average.

H the EPA preferred remedy is not an operable unit, the EE/CA suggests it is a
removal action. However, the estimated cost and duration of the EPA preferred
remedy would also not justify it as a remo.val action under the NCP.

In light of the above, EPA should have gathered more information regarding the
nature and extent ofcontamination, developed remedial alternatives that
encompassed all the presumptive remedy options, and performed a more
comparative analysis typical of a feasibility study. As explained later in this
comment document, there exist other options, not considered by EPA, to
accomplish the objectives set forth in the proposed plan for this operable unit for
considerably less cost.

2 In optingfor the pemulnettt relocation 01ten to nineteen residents, there was
an obligation under the NCP to seek a cost-effective remedial action once the
affected areas were vacated.

The NCP provides for remedial action costs associated with the permanent
relocation of residents. In doing so, it is presumed that relocation (either alone or
in combination with other measures) is more "cost-effective" than, and
environmentally preferable to, the secure disposition off-site of such hazardous
substances that may otherwise be necessary for the protection of the public
health. or welfare.2

National Oil and Hazardous Substance Pollution Contingency Plan, 40 CPR Part 300, section
300.5 (Definitions), March 8,1990 (revised September 14. 1994)

2 National Oil and Hazardous Substance Pollution Contingenc;y Plan. 40 CFR Part 300, section
300.5 (Definitions), March 8,1990 .
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Relocation of residents in this plan appears to be for practical purposes, ie., to
facilitate the excavation of the buried wastes as ATSDR has determined that
there are no short-term exposure risks. However, if residents are'relocated to
facilitate dean up, longer-term risks must also be reduced. This reduction in
potential risks would suggest that the limitations to on-site in situ or ex situ
remedial options,/ which were eliminated from consideration in the proposed
plan would have been removed. Hence, on-site actions should be reasonably
considered in conjunction with relocation. The plan should therefore evaluate
both ex situ and in situ on-site alternatives, because they would considerably
reduce the remedial costs.

3. The $58,/000,000 preferred alternative identified in the Proposed PlJJn by EPA
warrants a review by the National Remedy Review Board (NRRB).

The NRRB was created in January 1996 as part of a comprehensive package of
reforms to the Superfund program. The NRRB " ...is intended to help control
remedy costs and to promote consistent and cost-effective decisions at Superfund
sites, ..."3.

The NRRB is tasked with reviewing all proposed deanup decisions where: 1) the
proposed action costs more than $30,000,000; or 2) the proposed action costs
more than $10,000,000 and this cost is 50% greater than that of the least-costly,
protective alternative that also complies with other laws or regulations that are
"applicable" or "relevant and appropriate" to a site decision or action. The
EPA's preferred alternative in the Proposed Plan meets these criteria.

The EPA administrative memorandum announcing the formation of the NRRB
anticipated that the board would conduct its review and make its
recommendations on a preferred remedy before a proposed plan is issued for
public comment Moreover,/ the involvement of the NRRB was extended to the
review of non-time critical removal actions, applying the same criteria and
emphasizing that the review occur before the Engineering Evaluation/Cost
Analysis (BE/CA) is issued for public comment.4

There is no mention in the Proposed Plan that an NRRB review took place, or if it
did, what the recommendations of the NRRB were.

3 Memorandum on the Formation of National Superfund Remedy Review·Board, from
Assistant Administrator Elliott P. Laws to Regional Waste Management Division'DirectOIS,
November 28, 1995. .

4 Memorandum, on the Review of Non-Tinle-Critical Removal Actions by the National remedy
Review Board, from Stephen D. Luftig, Director ofOEER to Regional Waste Management
Division Directors, December 18, 1Wl,
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4. By conducting the Engineering Evaluation/Cost Analysis (EF/CA), EPA
acknowledged that they could not take advantage ofthe generic justification
prOVided by the ''Presumptive Remedies for.Soils, Sediments, and Sludges at
Wood Treater Sites."

EPA has identified presumptive remedies for wood treater sites, which the
agency believes represent appropriate response action alternatives. The actions
identified in the presumptive remedy document are expected to be used except
under unusual site-specific circumstances. Presumptive remedies are expected
to save time and reduce costs and therefore, generally should be used. EPA also
acknowledged that it might also be possible to accelerate remedy selection for
non-presumptive technologies by performing a conventional Remedial
Investigation and Feasibility Study (RI/FS) or EE/CA.s

EPA adopted presumptive remedial approaches to streamline and accelerate the
remedy selection process. However, at the Site, the EPA still found it necessary
to carry out an EE/CA to justify its remedy selection. Although the EE/CA did
streamline the remedy selection process, *e $58,000,000 cost for the remedy can
hardly be viewed. as a minimized cost. This is due largely to the fact that
excluding the no action alternative, of the five remedial alternatives considered
in the EE/CA; four were predicated on general response actions involving
excavation and off-site disposal and treatment. Hence, the largest engineering
cost component (excavation and off-site treatment and disposal), that represents
in excess of 50% of the estimated remedial cost, was common to the majority of
alternatives. As a result, the EE/CA was skewed in its evaluation. The EE/CA
did not consider alternatives that employed bioremediation and/or thermal
treatment, two additional technologies identified in the wood treater
presumptive remedy document.

5. The EF/CA was biased in its identification ofremedial alternatives, even in
identifying those that are consistent with presumptive remedies for wood
treJlter sites.

The liE/CA considered only certain alternatives relating to bioremediation,
thermal desorption and incineration technologies, the identified presumptive
remedies for wood treater sites. However, in deciding to conduct the EE/CA,
EPA should have considered on-site ex situ or in situ bioremedial and/or
thermal options that would achieve the stated objectives, particularly as such
options become practical with resident relocation. Moreover, in situ options are

5 Presumptive Remedies for Soils, Sediments, and Sludge; at Wood Treater Sites, US
Environmental Protection Agency, Office of Solid Waste and Emergency Response, Directive
920(l.~162, EPA/540/R-95/128, (page 2) December 1995.

4

•

•

•



•

•

•

less likely to result in the magnitude of potential exposures to the community
during excavation as compared to the EPA's preferred alternative.

On-site options, whi.ch are consistent with the presumptive remedies for wood
treater sites, would be viable once residents are relocated. As such, they are
consistent with EPA's presumptive remedy guidance. Moreover, the
presumptive remedy guid;;ince recognizes that among other things, there may be
significant advantages of innovative technologies over the presumptive remedies
that warrant theirconsideration.6 To the extent in situ application of one or more
of the presumptive remedies would be considered.innovativel the NCP expects
EPA to consider an appropriate innovative technology7As indicated inEPA's
Presumptive Remedy Policy and Procedures, presumptive remedies do not
preclude the consideration of innovative technologies should the technologies be
demonstrated to be as effective or superior to the presumptive remedies.s

The additional remedial alternatives described later in this comment document
are viable substitutes to consider to meet the objectives 'as set forth in the
Proposed Plan. These additional remedial alternatives are either consistent with
the presumptive remedy guidance or are innovative approaches for which
performance data shows their applicability to the subject waste profile. EPA
should have evaluated these alternatives in light of the agencYs
acknowledgement that there are practical considerations associated with the
expense of shipping quantities of contaminated soil in excess of 5,000 cubic yards
off-site for disposa1.9

6. The only complete discussion of the balancing criteria, other than cost,
appears for the first time in the Proposed Plan. Since the Proposed Plan only
Presented two remedial alternatives, one being No Action, other remedial
alternatives, including those that should have been considered (see above),
did not benefitfrom this more detailed evaluation.

As previously mentioned, the five.remedial alternatives identified in the EEjCA
(excluding No Action) were biased to those based on excavation and off-site
treatment and disposal. These alternatives were screened for effectiveness,
implementability and cost Presumably, the initial EEjCA served as the basis for

6 D2id. (page 4).
7 National Oil and Hazardous Substance Pollution Continsency Plan, 40 CFR Part 300, section

300.430 (a) (1) (iii) (E), March 8,1990 (revised September 14. 19(4)
8 Presumptive Remedies: Policy and Procedures. US Environmental Protection Agency, Office

of Solid Waste and Emergency Response, Directive 9355.0-47FS, EPA ~F-93-047,

September 1993. .
9 Presumptive Remedies: Technology Selection Guide for Wood Treater Sites. US

Environmental Protection Agency, Office of Solid Waste and Elnergency Response,
Publication 9360.0-46FS, EPA 540-F-93-020, April 1993.



the focused EE/CA because all four alternatives contained in the focused EE/CA
required. excavation and off-site treatment and disposal. The alternatives in the
focused EE/CA were based on remedial strategies from the original EE/CA,
with modifications incorporating different elements of the original alternatives to
create four separate new alternatives. The focused EE/CA only evaluated the
costs associated with these four limited alternatives. As stated above,
bioremedial and thermal desorptive approaches were not evaluated.

The process of selecting a remedy is the decision making bridge between
development of remedial alternatives and documentation of a selected remedy.
The prvcess begins with the identification of a preferred remedial alternative in a
Proposed Plan. The identification process relies on the evaluation of previously
developed remedial alternatives.

The EPA's preferred remedial alternative was not compared to remedial
alternatives that employed the other presumptive wood treater remedies, or
remedial alternatives developed, using all of the balanclng criteria i.e., long-term
effectiveness and permanence, reduction in toxicity, mobility and volume and
short-term effectiveness in addition to effectiveness, implementability and cost
These criteria, along with the other threshold criteria were only discussed in the
Proposed Plan when the basis of comparison was only No Action. Therefore, the
EPA's preferred remedial alternative was not afforded a full comparative
analysis, which focuses on the relative performance of each considered
alternative, as contemplated in the NCP,l0

7. Tire EF/CA should have considered waiving certain ARARs in light ofthe
costs for the considered remedial alternatives,

The Proposed Plan states that the material in the source areas is a listed RCRA
waste. Off-site treatment and disposal would therefore need to be performed at
a RCRA-permitted facility. This EE/CA identified this issue as an ARAR,
effectively eliminating any other off-site thermal treatment except incineration,
as an option because no such RCRA permitted facility was identified. .
Consequently, the EPA's preferred remedial alternative adopts off-site thermal
treatment in an incinerator.

Once again, the cost associated with the EPA's preferred remedial alternative
($58,000,000) should have triggered a more in-depth review of treatment options.
Aside from the previously mentioned alternatives, which are consistent with
presumptive remedy guidance and more cost effective, the limited alternatives

10 National Oil and Hazardous Substance Pollution Contingenc;y Plan, 40 CFR Part 300,
section 300.430 (e) (2) (iii), (ii),(9), (ii) March 8,1990 (revised September 14, 1994)
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considered in the EE/CA could benefit from consideration of waiving this
ARAR.

According to the NCP, a remedy must satisfy the two threshold criteria,
protection of human health and the environment and compliance with ARARs
(unless a specific ARAR is waived).ll Although cost is not a factor in
identification of ARARs, CERCLA authorizes the waiver -of an ARAR with
respect to a remedial alternative ifanyone of six bases exisl12 Specifically, cost
may be a consideration when determining whether a waiver is justified for
"technical impracticability", "equivalent level of performance", or "Fund
balancing".

A waiver for the ARAR associated with the EPA's preferred remedial alternative _
that prevents off-site treatment at a non-RCRA permitted facility should have
been evaluated based on "equivalent level of performance" or "Fund balancing".

In the case of "equivalent level of performance", the EEjCA acknowledges that
thermal desorption can meet an equivalent level of Performance as incineration.
A similar conclusion was set forth in the guidance for presumptive remedies for
wood treater sites. The only impediment to off-site thermal desorption is due to
the listed nature of the material and the unavailability of off-site RCRA
permitted thermal desorption units.

While cost is not considered in evaluating equivalence, this waiver could provide
cost-saving flexibility. Because the estimated cost for treabnent and disposal is
more than 50% of the total estimated preferred remedial alternative cost, less
expensive technologies that can achieve the same outcome should have been
explored before adopting a costly approach. Rejection of a comparable
technology simply because of an action-specific ARAR13 is unjustifiable~

Since Fund monies are being expended for the preferred remedial alternative,
consideration should have been given to invoking a Fund balancing waiver with
respect to the need for using an off-site RCRA permitted facility for treabnenl
EPA's policy is to consider this waiver when the total cost of the remedy is
greater than four times the national average cost of remediating an operable unit
(currently 4x$10,000,000 or $40,000,000).14 As the estimated cost for the preferred

11 National Oil and HaZ8l'dous Substance Pollution Contingency Plan. 40 CFR Part 300, section
300.430 (f) (i) (A), March 8,1990 (revised September 14, 1994)

u lbe Role of Cost in the Superfund Remedy Selection Process, US Environmental Protection
Agency, Office of Solid Waste and Emergency Response, Publication 92OO.3-23FS, EPA
540/F-96/018, September 1996 (page 6).

13 Ibid.
H bid.
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remedial alternative exceeds this threshold, a waiver may be warranted if this
single Site expenditure would place a disproportionate burden on the fund.IS

8. The administrative record was not readily available and is incomplete.

The administrative record was not available at the EPA-Superfund Records
Center in New York. The admini~trativerecord at the Manville Public Ubraty is
incomplete. For example, it does not include information such as the raw
analytical data, the QA/QC packages and the boring logs. We reserve the right
to review this data and comment further at a later date.

Risk Characterization Comments

9. The distribution ofPAR congeners does not resemble other wood treating
sites, and the assessment ofpotential risks ttUly therefore need to be re-
evaluated. .

•

Virtually every polycyclic aromatic hydr~arbon(PAH) was detected at the Site,
including all species of carcinogenic PAHs (cPAHs). Unusually, however,
benzo(a)pyrene (Bap) is consistently present as 60% of the total cPAH risk. .
Normally, BaP is a minor constituent The EPA should make sure that a QA/QC •
check has been done to insure that BaP (and other PAHs) are being identified
correctly. Alternatively, the risk assessment performed by COM Federal
Facilities may have incorrectly assUmed a log normal distribution for the
contaminants. Evidence should be provided to support the use of a log normalcy
assumption. Finally, COM Federal generally substituted one-half the detection
limit for non-detects. In a small censured data set, this substitution may be
inappropriate and may have contributed to the unusual distribution of PAHs
observed.

10. The Site at present does not present.urtaa:eptRble exposure risks.

Although potential carcinogenic risk exists at depth and, at least upon two
occasions, apparent creosote tars have come bubbling up to the surface, there is
no fate and transport analysis as to whether further excursions of impacted
materials to the surface are likely to occur. ATSDR has concluded that the Site
does not present an unacceptable public health risk at present.. which conclusion
is at odds with EPA's preferred alternative (i.e., ifcurrent risks are acceptable, an
extensive high cost remedy with significant short-term risks may not be
warranted).

1~ Federal Register, Volume 55 No. 46, page 8'750, March 8, 1990.
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• 11. Risks to the ccnmnunity will be exacerbated through execution ofthe
preferred remedial alternative.

As noted above, despite EPA's emergency listing, there are no unacceptable
public health risks at present However, the proposed excavation and hauling
off-site of over 44,000 cubic yards of contaminated. soil will present considerable
public health risk. Increas~ exposures from EPA's preferred remedial
alternative include: Mobilization of creosote tar components into ground water
and air (both vapors and dust), and contamination of adjacent commercial and
residential properties, and risks to community residents from heavy-duty
vehicular traffic. Concerning the latter, it should be noted that the Oaremont
development has limited access at present, which access would be further limited
by excavation activities and increased truck traffic at entryways. In contrast to
EPA's preferred remedy, various in situ remedial alternatives will minimize
potential exposures to contaminants, vehicular traffic and public health risks,
although these technologies may require delimited evacuation of some
Oaremont residents.

-
12 The Proposed Plan fails to indicate what the estimated potential risks were

for the two apparent excursions ofcreosote tars to surface.

• Both EPA default and revised cancer risk guidelines should be used to complete
the analysis. The analysis should consider the short-term nature of the potential
exposures, the actual constituent concentrations in the material enco~tered,and
the fact that these two excursions represent the only known potential exposures
over the 50+ years that the materials have been at the Site.

13. The Site should be characterized more completely concerning potential
'exposure pathways.

The Site characterization as presented in the Proposed Plan appears incomplete,
especially concerning physical parameters of the subsurface. A more complete
description of physical properties of creosote tars and hydrogeology are required
to predict future fate and transport of tar constituents, for accurate predictive
risk assessment and prior to implementation of any in situ or ex situ treatment
technologies.

Critical issues which must be examined and resolved prior to any fate and
transport analysis, risk assessment or remedy. implementation include:

• The mobility of creosote tars in the canal and lagoon areas;

•
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• The consistency (viscosity) of these tars as compared to other viscous
substances such as asphalt, molasses, heavy oil or light oil;

• The melting point and high temperature water solubility of tar constituents;

• The water solubility of tar constituents under ambient conditions;

• The composition of subsurface soil with respect to granularity, carbon and
clay content, and permeability;

• Whether creosote tars exist within both saturated and unsaturated zones; and

• Potential mobilization conduits created by sewer, optical cable and other lines
which transect the site.

Resolution of these critical issues will have a direct impact on the design and
construction of the preferred remedial alternative. Mo~eover, the potential
adverse effects from such data gaps can cause schedule slippage and cost
overruns during the design and construction phases of remedy
implementation.16

14. In Situ remedial alternatives exist which will minimize future risks.

As noted above, excavation and removal actions will exacerbate public health
risks. In situ technologies exist, however, which will alleviate future potential
migration of creosote tars to the ~Urface. While some of these might entail partial
or temporary complete evacuation, these will prove less disruptive, safer and less
costly than the proposed remedy. Ostensibly, ifan in situ alternative remedy
requires no excavation, no homes would need to be destroyed. H relocation is for
a longer term, a viable sub-option, from a risk perspective, would be to buy all
affected homes and, following remediation, sell these homes back to the
community.

Proposed Remedy Comments

15. It is prettUlture to eDlIluate and select a preferred remedial alternative for this
site until after the investigation lind delinelltion activities are completed.

Based on the significant uncertainties regarding the extent and volume of
impacted materials to be remediated, it is premature to complete the evaluation
and selection of a remedial option for the Site. As presented in the Proposed

16 Engineerin~ Issue: Data Gaps in Remedial Design. Moylan,. JE, US Environmental Protection
Agency, US Army Corps ofEngineers, July 1991
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Plan" the volume ofimpacted materials requiring remediation IImay change
substantially pending a review of the subsurface data". Such changes could
dramatically impact the number of houses to be relocated, the number of affected
residents, the total costs and risks of various alternatives, and the overall
comparison of options. Because the ATSDR evaluation has indicated that there
are no unacceptable short-term risks, and because the waste has been present for
at least 40 years, it would be appropriate to wait until the site iIlvestigation and
evaluation activities are completed prior to the final evaluation and selection of a
preferred remedy. .

16. The EPA's proposed remedy should be reconsidered because the actual
remediation costs may greatly exceed the $58,000,000 estimate for the
preferred altenuttive presented in the Proposed Plan.

A number of factors including a potentially larger waste volume, potentially
underestimated unit costs, and potentially omitted remediation activities could
cause the EPA's preferred remedy to cost much more than the $58 million
presented in the Proposed Plan. As a result, the evaluation and comparison of
remedial alternatives is a flawed basis for ~e selection of a preferred remedy.

As presented in the Proposed Plan, all soils /Iexhibiting signs of visible
contamination" would be removed under thepref~ remedy. Further, the
Proposed Plan states that the estimated volume of impacted soils upon which the
evaluation was based IImay change substantially pending a review of the
subsurface data". This lack of data presents a significant concern with regards to
the evaluation of remedial options because even a small change in the volume of
soil to be removed could have a profound impact on the overall cost of the
remediation because more than 50 percent of the remeQial cost is for excavation,
treatment and disposal. For example, considering the difficulties likely to be
encountered during the excavation, and potential over-excavation as a result of
visual staining and field decisions, removal of as little as S-feet of additional soil
from each boundary of Lagoons and Canals A and B would result in a 30 percent
increase in .the volume of soil excavated. This would increase the overall cost by
approximately $8 million. Ifchemical testing is used to define the limits of
excavation, cost increases much greater than 30 percent could easily result Costs
could therefore easily increase to beyond $100 million. Such a potential cost
increase warrants a re-evaluation of the remedial alternatives and preferred
remedy.

The unit costs for off-site transportation and incineration may be
underestimated, and are therefore not a reasonable basis for the evaluation and
selection of a preferred remedy. For example, recent vendor quotes put the cost
of incineration alone (without transportation and associated costs) are $700 to

11



over $1,000 per ton of material, as opposed to the $510 per ton assumed in the
EE/CA (see Attachment 3). Published remediation cost data also reflects a cost
of over $1,000 per ton for the incineration of bulk solid wastes. 17 Based on the
estimated approximately 60,000 tons of material to be incinerated, every $100
extra per ton would increase the total remediation costs by $6 million. Based on
a transportation and incineration cost of $1,000, the total remediation costcould
approach $30 million more than estimated in the EE/CA.

A detailed evaluation of the EE/CA also indicates that costs for items such as
perimeter air monitoring for community protection and related required
activities have not been adequately reflected in the estimated costs presented in
the Proposed Plan.

17. The $58,000,000 preferred alternative identified by EPA in the Proposed Plan
presents potentially signifU:ant implementation problems and short-tenn
risks that have not been adequately evaluated in the Proposed Plan.

The analysis of the EPA's preferred remedy presented in the Proposed Plan
underestimates the potential implementatjon' problems and short-terms risks
associated with the excavation and off-site incineration of the impacted soils, and
therefore is not an appropriate basis for the selection of a remedy. '

For example, the actual volume and locations of material to be excavated have
not been fully defined, and "may change substantially pending a review of the
subsurface data". As a result, implementation concerns associated with the total
area of disturbance, volume of material to be handled, and number of affected
properties and houses to be demolished have not been adequately characterized..

Further, the Proposed Plan states that the EPA's preferred alternative (excavation
and off-site disposal) would eliminate the potential exposure of residents to
contaminated soils, and there would be no local human health impacts.
However, based. on the estimated excavation mass of greater than 66,000 tons,
and assuming a standard truck size of approximately 20 tons, the EPA's
preferred remedy would require more than 3,300 additional trucks to and from
the site. This additional traffic presents potentially significant risks to. the public
as a result of traffic accidents, spills, releases, etc. Also, the significant exposure
and handling of impacted soils increases potential exposure risks as compared to
the current conditions where the materials are generally separated from the"
community by the existing cover soils.

17 Environmental Remediation Cost Data - Unit Price, R.S. MeanS Company Inc., and Delta
Technologies Group, Inc., 1998. Cost Item 33 19 9520, page 8-186.
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Finally, the EEICA and Proposed Plan do not adequately reflect the potential
implementation concerns and short-term risks associated with the control of
fugitive emissions. As a result the EPA's preferred remedy likely presents
greater short-term risks than reflected in the Proposed Plan. The EEICA and
Proposed Plan rely on the use of a pre-fabricated enclosure for the control of
fugitive emissions. However, based on the location of the impacted soils to be
excavated, and the structures schedule to remain in place, there is not enough
room to erect an enclosure over all excavation areas, and therefore fugitive
emissions are a potential concern. Also, and as discussed in related EPA
technical documents18 (see Attachment 3), short-term risks to workers working
within an enclosure can be significant as a result of hazardous air concentrations
within the enclosure, significant personal protective equipment (PPE) required,
the potential for PPE failure, and Significant physical hazards associated with the
confined working conditions and poor visibility.

Alternative Remedy Comments

18. The remedy evaluation and seledion process failed to adequately consider
alternate in situ remedial approaches ~hat could be more cost-effedive than
the preferred alternative identified in the Proposed Plan.

The EElCA considered only one in situ treatment alternative (in situ
immobilization), and eliminated it on the basis of effectiveness and technology
limitations. However, a number of other in situ remedial approaches have been
successfully utilized at similar sites, and would likely provide a more cost
effective and lower risk remedy than the preferred remedy presented in the
Proposed Plan. Based on the significantly lower costs and potentially lower risks
presented by these in situ technologies, the EPA's preferred remedy in the
Proposed Plan should be reconsidered.

Bioremediation is an applicable remedy identified in the EPA wood treaters
presumptive remedy guidance document. Both ex situ and in situ bioremedial
remedies have been identified, screened and selected as the preferred remedy at
wood treater sites. As presented in EPA's wood treaters presumptive remedy
guidance (se Attachment 1), of the 18 RODs where bioremediation was
considered, it was selected as the preferred remedy in 9 RODs (as a comparison,
off-site incineration was selected at only 4 of the 26 sites where incineration was
considered). Considering the residential nature of the Site, use of in situ
bioremediation would maintain the integrity of the community while reducing
the overall risks to the residents. Although bioremediation of the site may

18 Qemonstrati-:>n of a Trial Excavation at the McColl Superfund Site - Applications Analysis
Report, US Environmental Protection Agency, Office of Research and Development.
EPA/540/AR-92/015, October 1992.
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require a longer period to reach target levels, the ATSDR evaluation has •
indicated that there are no acute short-term risks, therefore a longer remedial
program could effectively be implemented. EPA technology documents present
a potential cost range of $50 to $250 per cuhicyard for the successful biological
treatment of creosote-contaminated soils and wastes19, which would result in
significantly lower remediation costs than presented by the preferred remedy
(see Attachment 3).

In situ thermal desorption is another potentially cost-effective remedial measure
that was not considered in the EE{CA or the Proposed Plan. This process uses
thermal wells and{or thermal blankets to remove constituents in situ, where they
are collected and destroyed at the surface. This remedial approach has been
effective at manufactured gas plant sites and other sites with creosote-type
wastes (see Attachment 3). By leaving the wastes in situ, the significant
implementation concerns associated with excavation and off-site incineration
(e.g., short-term. exposure risks, house demolition, disruption of the entire
community, increased truck ,traffic, fugitive emission controls, excavation below
the water table, etc.) are eliminated. Further, this process can be implemented in
a relatively short time period, and estima~costs for this alternative ($50 to $150
per toni see Attachment 3) are significantly lower than the costs for off-site
incineration. Related technologies that are also potentially applicable to this site
include in situ thermal methods that involve steam and oxygen injection such as •
the hydrous pyrolysis/oxidation (HPO) process. HPO has been demonstrated to
be successful at the Visalia Commercial Creosote Site in Visalia, California (see
Attachment 3). .

Phytoremediation, i.e., the use of plants for remediation has gained acceptance in
the past 2 to 4 years and has been demonstrated effective as; alternative caps for
waste site closure, ground water treatment systems and clean up agents (see
Attachment 3). Plant species tolerant to wood treater wastes such as perennial
rye grasses have passed greenhouse treatability studies at a wood treatment site
in Portland Oregon. The site has been seeded and studies indicate that
significant contaminant degradation in shallow soil should occur in two growing
seasons. Mulbeny and hackberry trees have been used by Union Carbide to
provide a closure for a former impoundment containing highly toxic sludge with
the'consistency of axle grease that contained PAHs and other mixed wastes. The
vegetative cover has lowered. the water-table in the former impoundment
preventing contaminant leaching to ground water and excavation of the site has
revealed that the upper portions (up to 40-inches) of the basin looks like top soil

19 Pilot-Scale Demonstration of a Slu.rr:y-Phase Biological Reactor for Creosote-Contammated
Soil- Applications Analysis Report, US Environmental Protection Agency, Office of Research
And Development, EPA/540/A5-91/fX1J, January 1993.
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and no longer has a chemical odor. Chemical testing of shallow soil samples
indicated low PAH concentrations. Although phytoremediation was not
identified as a presumptive remedy by the EPA, recent demonstrations suggest
that this technology could be applicable to the Site, especially to remediate the
shallow PAH-impacted soil (see Attachment 3). This technology should be
evaluated in light of the $58 million cost associated with the preferred remedy.

19. The remedy evaluation and selection process failed to adequately consider
alternate on-site, ex situ remedial approaches that could be more cost
effedive thali the preferred alternative identified in the Proposed Plan.

The EE/CA considered only a limited number of on-site, ex situ treatment
alternatives, and they were generally all eliminated because of the residential
nature of the area and a lack of space. However, if houses were to be demolished
and relocated (as would be the case for the preferred remedy), significant space
could be made available, and such a process could be less disruptive to the
community by reducing truck traffic, and could be completed for a much
reduced overall project cost. As a result, the EPA's preferred remedy should be
reconsidered in light of the potentially effective on-site, ex situ remediation
approaches available. .

Ex situ remediation approaches that could be conducted on-site and that have
been successfully utilized at other creosote sites include bioremediation, thermal
desorption, asphalt batching, and soil washing. Although some excavated
materials may be classified as_a hazardous waste, the EPA could designate the
excavation/backfill area and the ex situ treatment unit as part of a Corrective
Action Management Unit (CAMU), and Land Disposal Restrictions (LDRs) and
Universal Treatment Standards (UTSs) would not be triggered 20, and the
alternative could satisfy all ARARs. As presented in EPA's Presumptive
Remedies for Soils, Sediments, and Sludges at Wood Treater Sites (Attachment
1), ex situ bioremediation and ex situ soil washing were two of the most
commonly selected remedies presented in RODs for creosote sites. Estimated
costs for ex situ biological treatment remedies are approximately $50 to $150 per
cubic yard of material21, which are far less than the costs for excavation and off
site incineration. Estimated costs for on-site thermal desorption are
approximately $100 to $200 per cubic yard (see Attachment 3), which are also far
less than excavation and off-site incineration.

-
2f) Presumptive Remedies for Soils, Sediments. and Sludges at Wood Treater Sites,US

Environmental Protection Agency, Office of Solid Waste and Emergency Response, Directive
9200.5-5-162, EPA/540/R-95/128, (page 20) December 1995.

21 Ibid.
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With regard to the space limitations stated in the Proposed Plan for such on-site, •
ex situ remedies, sufficient space would be made available by the removal of
houses as currently proposed by the EPA. For example, a typical thermal
desorption unit and associated equipment can be laid out in an area of
approximately 120 feet by 120 feet, which would only occupy approximately two
properties if located on-site (10 to 19 properties are considered in the Proposed
Plan for permanent relocation).

The Proposed Plan also indicates that on-site, ex situ remedies were eliminated
from consideration given the residential nature of the area. This reason is
considered to be invalid because the community disruption that would be
associated with on-site, ex situ treabnent is insignificant as compared to the site
disturbance associated with implementation of the preferred remedy (e.g., ,
resident relocation, house demolition, site-wide excavation, emission control
structures, truck traffic, etc.).

Given the lack of consideration in the EE/CA, the proven acceptability,
effectiveness, and low cost of on-site, ex situ remedies for other creosote
contaminated sites, and the actual availab!lity of the required space for such
processes, these options should be fully reconsidered prior to the selection of a
preferred remedy.

20. The remedy evaluation and selection process failed to adequately consider
alternate off-site, ex situ remedial approaches that could be more cost
effective than the PTefened·alternative identified in the Proposed Plan.

Because the remedy evaluation and selection process failed to adequately
consider alternate off-site, ex situ remedial approaches that could be more cost
effective than the EPA's preferred alternative identified in the Proposed Plan, the
evaluation and selection of a preferred remedy is based on a flawed analysis.

The Proposed Plan states that "incineration is believed to be the only available
option for off-site treabnent" because of the absence of other facilities permitted
to accept RCRA-hazardous wastes. However, a review of available facilities
~dicates that permitted, off-site thermal desorption units exist in New Jersey
which could potentially accept the materials, and the materials could also
potentially be sent to a recycling facility for incorporation into asphalt (as was
done for the creosote-impacted materials at the Utah Power &. light!American
Barrel Superfund Site in Salt Lake City, Utah; see Attachment 2). Landfills and
related facilities in Canada which could accept the materials have also been
identified. Such facilities present potentially significant cost savings as
compared to off-site incineration (costs of $40 to $150 per ton as compared to
$700 to $1,000 for incineration), and the lack of consideration of such facUities
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. reflects the incomplete nature of the identification and evaluation of potential
'remedial options. Because of the significant cost savings potentially afforded by
such facilities, any remedial options involving off-site disposal of excavated
materials should re-consider the available alternatives to off-site incineration.

21. The remedy evaluation and selection process failed to adequately consider
alternate on-site contaimnent remedial approaches that could be more cost
effective than the preferred alternative identified in the Proposed Plan.

The Proposed Plan indicates that containment options were eliminated from
consideration as a result of uncertainties associated with containment and EPA's
determination that the canal and lagoon areas comprise principal threat wastes.
However, containment options are among the most common, proven and
reliable remediation approaches, and EPA guidance states that the treatment of
principal threat materials should not be conducted if implementation of the
remedy would result in greater overall risk to workers or the surrounding
community during implementation22• Because the EPA's preferred alternative
likely increases short-term exposure risks, and because current risks were
determined by the ATSDR to be acceptabl~, other options such as containment
should be reconsidered (consistent with EPA's Principal Threat Guidance) prior
to the selection of a remedy for the site. For example, traditional containment
measures such as capping, vertical barrier walls (a.1<.a., slurry walls), and ground
water pump and treat could result in much' reduced short-term risks, lower
impacts to the community, and lower costs. H it is assumed that houses are to be
removed and relocated as would be done for the preferred remedy in the
proposed plan, significant containment and redevelopment options (e.g., for
industrial or commercial uses) exist that were not identified or evaluated in the
EE/CA or Proposed Plan. Even if all houses required removal and/or relocation
to facilitate implementation of a protective remedy for the site (i.e., ground water
recovery and treatment, asphalt capping, and commercial/industrial
redevelopment), estimated costs for such a remedy would be significantly less
than those for the preferred remedy. Similarly, the industrial/commercial
redevelopment of this site would be consistel1t with EPA and New Jersey
initiatives and regulations regarding the appropriate and risk-based
redevelopment of contaminated properties. As a result of the omissions in EPA's·
evaluation" the remedy evaluation and selection process needs to be re-
conducted prior to the designation of a preferred remedy.

22 A Guide to Principal Threat and Low Level Threat Wastes. US Environm.ental Protection
Agency, Office of Solid Waste and Emergency Response, Superfund Publication: 9380.3-06FS,
November 1991.
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Table 1
Summary of Potential Costs and Risks for Alternate Remedial Options

Federal Creosote Site
Manvl/le, New Jersey

Remedial Option Unit Treatment Cost Total Estimated Cost Short-Term Exposure Risks

EPA's Preferred Remedy $510 to $1,000 per ton $58 to $88 million HIGH due to significant waste
(Off-Site Incineration) disturbance and traffic.

,

On-Site, Ex-Situ Treatment $50 to $250 per ton $30 to $43 million MODERATE due to significant
(Thermal or Biological) waste disturbance.

On-Site, In-Situ Treatment $50 to $150 per ton $23 to $29 million LOW as a result of minor
(Thermal or Biological) (also, no excavatlonlbackfill) waste exposure.

On-Site Containment Not Applicable $10to $30 million lOW as a result of minor
(Cap and SlUrry Waif) waste exposure•
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Introduction II""- I

EPA created the National Remedy
Review Board (the Board) in November
1995 as part of a comprehensive package 9f
refonm designed to make the Superfund
program faster, fairer, and more efficient.
This report is the second armual report on
the Board's progress. It focuses on
significant accomplishments for the fiscal
year (FY) ending September 30, 1997.
However, it also presents infonnation not
pUblicly available when the Board issued its
1996 report, as well as infonnation on
several Board reviews conducted in the first
quarter of FY 1998. The report notes this
where appropriate. This report should help
those interested in the Board's work learn
more about the review process, its
contribution to the Superfund program, and
how interested parties can contribute to
review efforts.

EPA believes the Board has
accomplished a great deal this past year.
The reviews have contributed to a more cost
effective, consistent Superfund program,
improved the quality of several high-cost
cleanup decisions, and contributed
positively to human health and
environmental protection. In addition, FY
1997 Board recommendations may result in
potential site cleanup cost savings of more
than $6 million, bringing the cumulative
reduction in estimated cleanup costs to over
$37 million. The Board expects these
savings estimates to increase as Regions
complete their analyses of Board comments
and issue proposed plans in the coming
months.

The next section describes the
Superfund reform initiative and explains

1

how the Board contributes to its goals. The
following sections discuss the Board's
operations, refinements, influence on
Superfund cleanups, and resoUrce issues. .
Included as attachments to this report are
several EPA documents and memoranda
that provide infonnation about Board
operating procedures, cleanup decision
reviews, and other issues. Note that several
Board operating procedures have changed in
the past year. Please refer to the section
titled "NRRB Operating Improvements" for
an explanation of these changes.

I. EPA's Superfund Reforms I
The Superfund program is an ambitious

and complex environmental program that
.protects citizens and the environment from
the dangers of abandoned or uncontrolled
hazardous waste sites. When Congress
enacted CERCLAI (the Superfund law) in
1980, the challenge of cleaning up what was
assumed to be a few hundred discrete, land
based cleanups appeared relatively
straightforward. The problem of neglected
hazardous waste sites, however, has
revealed itself to be far more complicated
and widespread than anyone at first
realized. EPA now recognizes that the
number and complexity of hazardous waste
sites across the nation dwarfs original
estimates.

As a logical outgrowth of its experience
managing the Superfund program, EPA has

lSupcrlimd i; autborized by the Comprehcmive
Environmental Respome, Compensation, and Liability Act
(CERCLA), as amended. 42 U.S.C. §9601 ct. seq. The
program's priDcipal implem:Dting regulatioD i11be National
Oil and Hazardoos Subslances PoDutioD CoDtiDgeucy Plan,
also known as 1be NCP 40 erR 300.
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put in place a series of Superfund refonns.
These refonns change substantively the way
the Agency handles its responsibilities
within existing laws. The reforms
accelerate the pace and reduce the cost of
cleanups, streamline remedy selection,
increase fairness, promote economic
redevelopmenl, and better integrate federal
and state cleanup programs. These
changes, however, do not alter the law's
preference that Superfund cleanups provide
long~tenn reliability and reduce the toxicity,
mobility, or volume of waste through
treatment. The Agency believes these
reforms will save money without sacrificing
public health or environmental protection.
One of the principal program reforms is the
National Remedy Review Board.

The National Remedy Review
Board

The Board has been fully operational
since January 1996. Its goal is to review
,proposed high cost cleanup decisions to
assure that they are cost effective and
consistent with current law, regulations, and
guidance.

The Board generally meets quarterly to
review the proposed cleanup decisions that
meet its cost-based review criteria. The
Board is essentially a peer-review group that
understands both the Regional and
Headquarters perspectives in the remedy
selection process. The product of the
review is a memorandum sent from the
Board Chair to the appropriate Regional
decision maker. 1lris memorandum
documents Board reconunendations about
the proposed cleanup strategy.,

2

The Board is composed of managers or
senior technical experts fromeach.EPA
Region, as well as senior technical or policy
experts from EPA offices important to
Superfund remedy selection issues. This
membership ensures that the Board adopts a
cross~RegionaJ perspective when it
examines key issues. It also provides for
senior policy and technical input from EPA '
Headquarcrs and Laboratories. Offices
represented on the, Board include the Office
of Emergency and Remedial Response
(OERR), Office of Research and
Development, Technology Innovation
Office, Office of Indoor Air and Radiation,
Federal Facilities Restoration and Reuse
Office, and Office of General Counsel. The
Board is Chaired by Bruce Means, Senior
Process Manager for Response Decisions in
OERR. See Attachment 2 for a list of
Board members.

FY 1997 Board Reviews I
The Board reviewed eight cleanup

decisions in FY 1997 and three cleanup
decisions in the first quarter of FY 1998,
bringing the total number of reviews as of
January 1998 to 23. In all cases, the
Regions conduct analyses to decide whether
and to what extent the reviews may
ultimately affect their cleanup 'approaches.
Table 1 presents sununary information on
each cleanup decision the Board has
reviewed from its inception to January
1998.

Please note that EPA Regions are still
considering Board reconunendations on
several cleanup decisions, particularly those
conducted most recently. EPA Regions,
however. have already estimated cleanup
cost reductions of more than $6 million

•

•

•



NRRB~ Report 1997•

•

•

from FY 1997 reviews. Since the Board
began its reviews in early 1996, EPA
estimates total cleanup cost reductions of
more than $37 million. The Board fully
expects these savings estimates to increase
as Regions complete their analyses of Board
comments and issue proposed plans. Below
are just two examples of how Board
recommendations have contributed to
significant cost savings since the Board last
issued this report.

• The Board reviewed a cleanup decision
for the New Bedford Harbor,
Massachusetts, site in September 1996.
One recommendation the NRRB made
was for the Region to assess whether its
air monitoring program was too
extensive given the nature of the
contaminants and planned cleanup
actions. The Region subsequently
analyzed the need for this continued
m>nitoring and found that it could
adjust the monitoring program and
reduce costs by approximately $8.4
million.

• At the Tex Tin site in Texas, Board
comments encouraged the Region to
reassess how threats from a
contaminated on-site building might best
be addressed. M a result, the Region
found a way to save approximately $6
million compared with its original
proposal.

It is important to recognize that
estimated cost reductions such as these do
not reflect the full range of benefits gained
from Board reviews. Other important

. benefits include greater scrutiny of cleanup
costs, increased national consistency in
remedy selection, improved technical
analysis of promising cleanup strategies,
better-articulated decision rationale at high

3

cost sites, and increased confidence of
Agency staff and stakeholders in the final
remedy.

Board Review Criteria •
~~__I

The Board uses the following criteria to
detennine whether it wiIJ review a site. The
Board will review all proposed Superfund
cleanup decisions (final or interim final) for
which: (1) the action costs more than $30
million; or (2) the action costs more than
$10 million and is 50% greater in cost than
the least-costly, protective, cleanup
alternative that complies with other laws or
.regulations "applicable" or "relevant and
appropriate" to the site decision or action.

The criteria above cover federal facility
sites with the foJlowing exceptions.

• For Department of Energy sites where
the primary contaminant is radioactive
waste, the Board will review proposed
cleanup decisions where: (1) the action
costs more than $75 million; or (2) the
action costs IOOre than $25 million and
this cost is 50% greater than that of the
least costly, protective, cleanup
alternative that complies with other laws
or regulations "applicable" or "relevant
and appropriate" to the site decision or
action. •

• The Board does not review proposed
decisions for Base Realignment and .
Closure (BRAC) sites.

The Board, as of FY 1998, will also review
all proposed non-federal facility non-time-
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critical removal actions (NTCRAs)
estimated to cost more than $30 million.

The Board Review Process I
As soon as the Region determines that a

proposed action will trigger Board review,
the RPM calls the state/tribe, potentially
responsible party (PRP), and community
group to notify them of the pending review
and explain the review process.
Approximately four weeks before the
meeting, the RPM delivers to the Board the
informational site package that the Board
will use to conduct its review.

For each review, the Board meets in
two stages: information-gathering and
deliberations. The EPA site manager
(Remedial Project Manager, or RPM)
invites state and/or tribal representatives to
panicipate in the information-gathering
phase of the appropriate review. These
representatives may participate in the
deliberative discussion only for
state/tribe-lead fund-financed decisions and
state/tribe enforcement-lead decisions where
the state/tribe seeks EPA concurreu:e.
Otherwise, the Board limits its deliberative
discussion to Agency personnel.

At the meeting, the RPM begins the
information-gathering phase with a briefing
that focuses on key remedy selection.issues.
Following the RPM briefing, state and/or
triballepJ~tativespresent their view of
key issues. The Board generally responds
with technical questions to clarify issues
related to the site and proposed cleanup
strntegy. The Board may also discuss

4

community, state/tribe, and/or PRP
technical concerns in detail.

The Board then deliberates for several
hours, focusing on whether the proposed
cleanup decision is cost effective and
otherwise consistent with the National Oil
and Hazardous Substances Contingency
Plan (NCP) and program guidance. The
Board asks the RPM to attend the
deliberation. The Board drafts its
reconunendations based on this discussion.

After the review, the Board transmits a
memorandum from the Board Chair to the
appropriate Regional decision maker. This
memorandum documents any
recommendations, advice, or findings the
Board may have. Regional decision makers
are then responsible for explaining, in a
memorandum to the Board Chair, how the
Region has considered the
recommendations. The Region places both
memoranda in the site's Administrative
Record. Below are examples of the kind of
recommendations the Board makes
(excerpted from several recent Board
memoranda):

• The NCP sets forth program
expectations to treat principal threats
wherever practicable. Another
expectation is to contain low level
threats, because treating these wastes
may not be cost effective or practicable.
The NCP also states that, for many
sites, EPA will use a combination of
treatment and containment. For this
site, the information presented to the
Board did not fully explain the extent to
which the explosives-contaminated soils
to be treated constitute principal threat
wastes. The Board believes that less
costly containment alternatives may be
adequate for at least some of these

•

•

•
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materials, given the anticipated future
land use and ground water
considerations at the site. The [site
managers] should further explore these
alternatives or more thoroughly
explaining the decision document its
rationale for choosing treatment over
containment.

• During remedial design it may be
possible to take advantage of existing
soil or hydrogeologic characteristics to
refine and focus the extent or intensity
of remediation work, and still achieve
the desired remediation endpoints in a
reasonable time frame. The Region
should continue. to examine key areas in
more detail to refine the number of
acres needing various levels of
remediation to optimize the cost
effectiveness of the revegetation.

• The Board believes that there may be
alternate (lower cost) approaches to
constructing the proposed "Corrective
Action Management Unit" in the lagoon
area. For example, adequate
dewatering and stabilization of the
sludge may be achieved by surcharging
the area to achieve load-bearing
capacity, while ~equate cap
perfonnance may be achieved using the

.surcharge soils and the proposed
impermeable material. The Board
reconnnends that the [site managers]
evaluate the feasibility of this or similar
approaches.

• The Board is concerned that the quarry
may remain a long-term source of
contamination to the shallow ground
water. The State should evaluate the
appropriateness of ground water
extraction near the quarry to reduce the
potential for plume migration.

5

• [Site managers should] require
PRPs to address facility-specific
contamination sources. Such action is
important to reduce continued aquifer'
degradation and reduce the potential for
future groundwater remediation efforts.

• The [site managers] should explain
[their] rationale for addressing
subsurface soil. This explanation
should consider the potential for soil
contamination as a continuing source of
groundwater contamination, the
exposure assumptions used in
establishing preliminary remediation
goals (for the protection of health
and/or environmental etrects), and the
incremental costs associated with
addressing subsurface soils.

NRRB Operating Improvements

This past year the Board conducted an
extensive analysis of its operating
procedures. The purpose was to respond to
stakeholder concerns and assess whether the
Board could improve its performance given
the experience gained in the first year. This
included gathering and analyzing
stakeholder conunents and concerns,
working with EPA Headquarters and
Regional management to assess Board
performance, soliciting suggestions for
improvement, and sometimes, holding
intensive internal meetings to guarantee the
Board was conducting efficient, effective
reviews. The following section summarizes
changes or refinements to the Board's
operating procedures resulting from this
work.

Non-TimEr-Critical Removal Action
(NTCRA) Reviews



..

NRRB Pro~Report 1997

Superfund removal actions can be cost
effective, efficient ways to address health or
environmental threats. Consequently, EPA
is using NTCRAs increasingly to carry out
relatively high-cost response actions and
expedite cleanups at National Priorities List
sites. To assure that these high cost
NTCRA decisions are consistent with
national policies and guidance, the Board
will review all proposed non-federal fucility
NTCRAs estimated to cost more than $30
million. The review should occur before
the Engineering Evaluation/Cost Analysis
(EE/CA) is issued for public comment.
This review criterion is effective as of
October 1, 1998.

EPA officials are currently working
with DOE Headquaners and other federal
agency officials to discuss Board review of
federal facility NTCRAs. Until the Agency
reaches an official agreement with its
federal COtUltelparts, the NRRB will not
review NTCRAs at federal facility sites.

High Cost Sites that do not Trigger
Review Criteria

The Board holds its reviews early in the
cleanup process to take advantage of senior
management and technical expertise before
the Region finalizes its initial proposed
action for a site. During this phase of the
decision making process, Regions develop
initial cost estimates according to formal
EPA cost estimating guidance. However,
these estimates are preliminary and carry
with them a range of uncenainty. 1be
Board understands stakeholder interest in
the quality and accuracy of these cost
estimates because the estimates detennine
whether a site triggers Board review. In
response to stakeholder concelllS"fhe Board
has adopted the following policy:

6

• For sites that are close to, but do not
trigger, the $30 million cost criteria: the
appropriate Regional Board member
will discuss briefly with the Board the
key remedy selection and cost issues at
the site and present the Region's
position on whether the site would
benefit from Board review.

Post-Proposed Plan Cost Increases

The Board recognizes that marginal,
post-proposed plan cost increases are not
uncommon. The Board believes it is
important, however. to review cleanup
decisions that <;10 not trigger review criteria
at the proposed plan stage, but undergo
significant cost increases after the Region
issues the proposed plan. Although the
Board does not expect to deal with such a
siOJation often, it has in place the following
operating protocol.

• For proposed actions that did not
originally trigger Board review, and the
Region subsequently develqps a new
proposal that costs 20% more than the
original cost estimate, and these costs
trigger review criteria, then the Board
will review the cleanup decision before
ROD signature.

• Where the Board has already reviewed
a proposed action and the Region
subsequently develops a new proposal
(or chooses a different alternative) that
costs 20% more than the original
preferred alternative. then the Board
will review the proposed decision.

PRP and Community Technical
Submissions to the Board

•

•

-_ .. _..•



•

•

.~ -.....

•

NRRB Progre5s Report 1997

In FY1997, the Board doubled the page
limit for PRP and community group
submissions to 10 pages. The Board
believes that 10 pages of technical
conunent, if it is focused on those issues
relevant to the Board's discussions, is
sufficient space to highlight any critical
issues concerning remedy selection at the
site.

TABLE 1: CUMULATIVE BOARD REVIEW SUMMARY

Decision Slage
Board memo

Site and Region Review Date available to
at Review nuhlic*

Femald OU-5, R5 January 1996 Post-pp yes

Petrochem, R8 January 1996 Post-PP yes

Operating Industries, Inc., R9 January 1996 Pre-pp yes

Fernald aU-3, RS March 1996 Pre-PP yes

Coleman Evans, R4 May 1996 Post-pp yes

Petroleum Products, R4 May 1996 Pre-PP yes

Dupont Necco Park, R2 May 1996 Pre-PP yes

Roebling Steel, R2 June 1996 Pre-PP yes

Jack's Creek, R3 June 1996 Pre-PP yes

Shipyard Sediments, RIO August 1996 Post-PP yes

New Brighton, RS August 1996 Pre-PP yes

New Bedford Harbor, Rl August 1996 Pre-PP yes

Fletcher Paint, R1 November 1996 Pre-PP yes

Tar Creek, R6
.

January 1997 Pre-PP yes

Anaconda Smelter, R8 April 1997 Pre-PP yes

Continental Steel, R5 April 1997 - . Pre-PP yes

7
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Montrose!DelAmo, R9 Aprill9C.17 Pre-pp pending

Nebraska Ordnance Plant, R7 July 1997 Post-ROD yes

Oak Ridge National Lab, Surface
July 1997 Post~pp yes

Impoundment OU, R4

TexTin, R6 July 1997 Pre-pp yes

San Gabriel, Puente Valley OU, R9 December 1997 Pre-pp yes

!.em Oil, R5 December 1997 Pre-pp yes

Joliet Army Ammunition, RS December 1997 Pre-pp yes
• Please rcfa ID attacbnrnr 6 fbr tbc fuD ICltt of Board rccolllIIlCIldatxms publicly available ~ ofJamwy 1998.

Key: R=Region, au=operabJe unit, PP=propased plan, ROD=Reeord of Decision

8
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•
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460

OFFICE OF
SOLID WASTE AND

EMERGENCY
RESPONSE

MEMORANDUM

SUBJECT:

FROM:

TO:

National Remedy Review Board Recommendations on the Coleman
Evans Wood Preserving Site.

Bruce Means, Chair
National Remedy Review Board

Richard D. Green, Acting Director
Waste Management Division
EPA Region 4

•

•

DATE STAMPED:
AUGUST 12 1996

Purpose

The purpose of this memorandum is to document the findings of the
National Remedy Review Board (NRRB) on the proposed remedial action for
the Coleman Evans Wood Preserving Site in Florida.

Background

As you recall, the Administrator established the NRRB as one of
the October 1995, Superfund Administrative Reforms to help control
remedy costs and promote consistent and cost-effective decisions. The
Board will review all proposed cleanup actions where: (1) the estimated
cost of the preferred alternative exceeds $30 million, or (2) the
preferred alternative costs more than $10 million and is 50% more
expensive than the least-costly, protective, ARAR-compliant alternative.
In its review, the NRRB considers the nature and complexity of the site;
health and environmental risks; the range of alternatives that address
site risks; the quality and reasonableness of the cost estimates for
alternatives; Regional, State/tribal, and other stakeholder opinions on
the proposed actions (to the extent they are known at the time of
revi~w); and any other relevant factors or program guidance.

Generally, the NRRB makes "advisory recommendations" to the
appropriate Regional decision maker before the Region issues the
proposed plan. These recommendations are then to be included in the
Administrative Record for the site. While the Region is expected to
give the Board's recommendations substantial weight, other important
factors, such as subsequent public comment or technical analyses of
remedial options, may influence the final Regional decision. It is
important to remember that the NRRB does not change the Agency's
delegation authorities or alter in any way the public'S current role in
site decisions. This Reform is intended to focus the program's
extensive experience on decisions at a select number of high stakes
sites.
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Findings

The NRRB met with the Regional and State Remedial Project Managers
(RPMs) for the Coleman Evans Wood Preserving site on May 8, 1996. Based
on that review and discussion, the members of the NRRB make the
following observations.

The Board is in general agreement with the preferred cleanup .
approach (Alternative 4). which relies primarily upon thermal desorption
to address remedial action objectives: preventing PCP leaching to
groundwater, and mitigating direct human contact with or ingestion of
dioxin. The remedy complies with the preference for treating principal
threats stated in the National Contingency Plan, and complies generally
with EPA's presumptive remedy guidance on treating soils at wood treater
sites (OSWER Directive 9200.5-162). The Board supports cleaning up the
site to levels indicated in the Region's proposal, which should allow
unrestricted site use at an estimated cost of approximately $20 million.

The Board notes two areas of concern, however. First, although
thermal desorption remains a viable option for addressing health threats
at this site, the Board cautions that the technology may not effectively
treat on-site soils to the cleanup levels identified by the Region.
Second, the State of Florida provided information to the Region the day
before the NRRB meeting that may substantially affect dioxin soil
cleanup requirements. They informed the Region that a new State law
considers dioxin soil levels greater than seven parts per trillion (ppt)
to be unacceptable. Neither the NRRB nor the Region can, at this time,
completely evaluate the relative merits and cost effectiveness of
various cleanup options, since extent of contamination sampling at these
levels has not been conducted.

Region 4 is currently evaluating whether this law constitutes an
applicable or relevant and appropriate requirement (ARAR). Board
members noted that the seven ppt dioxin cleanup level is generally
inconsistent with several dioxin decisions at other sites. Further, the
Board questions whether current treatment technologies, such as thermal
desorption or incineration, can reach this level.

Given the concerns noted above, the NRRB recommends that Region 4:

• Work with the Florida Department of Environmental Protection to
clarify the cleanup objectives and requirements for the
contaminated soil and groundwater at the site with particular
emPl:asis on the seven ppt dioxin ARAR issue.

• Conduct a pilot-scale study on the effectiveness of thermal
desorption for treating PCP and dioxin-contaminated soils at the
site.

• Explore the feasibility and cost of enhancing Alternative 2,
containment, given the uncertainty in the potential effectiveness
of thermal desorption and the Region'S previous experience in
evaluating other treatment options for site contamination. This
enhancement may include, but would not be limited to, a
combination cap and slurry wall or an above ground containment
vault.

•

••

• Consider a hybrid alternative that would employ both treatment and
containment of the same soils. The Region may find it more cost
effective to use a treatment technology other than thermal
desorption (e.g., bioremediation) to address the principal threat
posed by PCP and high dioxin levels, followed by a less expensive
containment system or barrier (e.g., soi'l cover) to prevent
residual dioxin exposures. •



.0
. ,.

• Further explore the feasibility of Alternative 3, incineration,
which should be able to meet Regional remediation goals at only
slightly higher estimated cost. The NRRB appreciates, ,however,
that the~Region must fully consider community and State concerns
regarding the use of incineration at this site.

•

•

The NRRB appreciates the Region's efforts to work closely with the
State and community to identify the current proposed remedy. The Board
members also express their appreciation to both the Region and the State
of Florida for their participation in the review process. We encourage
Region 4 management and staff to work with their Regional NRRB
representative and the Region 4/10 Regional Accelerated Response Center
at Headquarters to discuss appropriate follow-up actions.

Please do not hesitate to give me a call if you have any questions
at 703-603-8815.

cc: S. Luftig
E. L~s

T. Fields
B. Breen
J. Hankinson, Jr.
J . Cunningham
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF
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National Reme~y Review Board Recommendations on the Tar
Creek Superfund Site

Bruce K. Means, Chair
National Remedy Review Board

Myron O. Knudson, Director
Superfund Division
EPA Region 6

'.

DATE STAMPED:
MARCH 4 1997

Purpose

The National Remedy Review Board (NRRB) has completed its review
of the proposed remedial action for the Tar Creek Superfund site in
Ottawa County, Oklahoma. This memorandum documents the NRRB's advisory
recommendations.

Context for NRRB Review

As you recall, the Administrator announced the NRRB as one of the
October 1995, Superfund Administrative Reforms to help control remedy
costs and promote consistent and cost-effective decisions. The NRRB
furthers these goals by providing a cross-regional, management-level,
"real time" review of high cost (and thus potentially controversial)
proposed response actions. The Board will review all proposed cleanup
actions where: (1) the estimated cost of the preferred alternative
exceeds $30 million, or (2l the preferred alternative costs more than
$10 million and is 50% more expensive than the least-costly, protective,
ARAR-comp1iant alternative. The NRRB review evaluates the proposed
actions for consistency with the National Contingency Plan and relevant
Superfund policy and guidance. It focuses on the nature and complexity
of the site; health and environmental risks; the range of alternatives
that address site risks; the quality and reasonableness of the cost
estimates for alternatives; Regional, State/tribal, and other
stakeholder opinions on the proposed actions (to the extent they are
known at the time of review); and any other relevant factors.

Generally, the NRRB makes "advisory recommendations" to the
appropriate Regional decision maker before the Region issues the
proposed plan. The Region will then include these recommendations in
the Administrative Record for the site. While the Region is expected to
give the Board's recommendations substantial weight, other important
factors, such as subsequent public comment or technical analyses of
remedial options, may influence the final Regional decision. It is
important to remember that the NRRB does not change the Agency's current
delegations or alter in any way the public's role in site decisions.

•

•
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NRRB Advisory Recommendations

The NRRB reviewed the package for the residential properties
operable unit at the Tar Creek site and discussed related issues with 
EPA Remedial Project Manager Noel Bennett and Toxicologist Ghassan
Khoury; Oklahoma Department of Environmental Quality representatives
Monty Elder and Kelly Dixon; InterTribal Environmental Council
representative Kent Curtis; and Quapaw Tribe representative John Gault
on January 28, 1997. Based on this review and discussion, the NRRB
generally supports the Region's preferred alternative. In addition, the
Board makes the following conunents and recommendations for the Region's
consideration.

• Given the widespread distribution of chat mining wastes throughout
the community and the resulting potential for multiple pathway
exposures, the Board recommends that the Region clarify the
relationship of this action to future actions the Region may take
to address remaining contamination at the site (e.g., chat piles,
tailings ponds, undeveloped land, industrial p~operties, etc.).

• In view of this contamination and uncertainties in implementing
the remedy (e.g., the ability to secure access to all contaminated
residential properties), community protective measures are likely
to play an important supplemental role at this site in protecting
human health. The Region should therefore include in the
preferred alternative (Alternative 2 in the proposed plan) the
provisions for counseling and public education (e.g., emphasizing

,proper personal hygiene and the importance of removing indoor
"dust) .

•
• The Region should make it clear to residents that there may be a

residual indoor dust threat following soil excavation, that normal
household cleaning will reduce the' contamination to a protective
level, and that the Region will loan HEPA vacuums to residents to
expedite this process, if this service is not provided by others.

•

• The Region should encourage the Bureau of Indian Affairs and the
State to address potential recontamination sources (e.g., to
control r~distribution of chat around residences, potential
deterioration of exterior lead-based paint, etc.).

• Given the preliminary results of a recent blood lead study that
indicate a significant portion of the children in the Tar Creek
area already experience elevated blood lead levels, the Board
encourages continued blood lead monitoring of children through the
State and local health agencies. Such monitoring would help local
public health officials track the overall success of multi
jurisdictional efforts to reduce Childhood lead exposures in Tar
Creek.

The NRRB appreciates the Region's efforts to work closely with the
State, Indian Tribes, and the community to identify the current proposed
remedy. The Board members also express their appreciation to the
Region, the State of Oklahoma, the InterTribal Environmental Council,
and the Quapaw Tribe for their participation in the review process. We
encourage Region 6 management and staff to work with their Regional NRRB
representative and the Region 2/6 Accelerated Response Center at
Headquarters to discuss appropriate follow-up actions.

Please do not hesitate to give me a call if you have any questions
at 703-603-8815.
cc: J. Saginaw

S. Luftig
E. Laws

"T. Fields
E. Shaw·
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460

•

OFFICE OF

SOLID WASTE AND EMERGENCY

RESPONSE

MEMORANDUM

SUBJECT; Review of Non-Time-Critical Removal Actions by the National Remedy
Review Board

FROM: Stephen D. Luftig, Director /S/ DgC 18 1997, Office of Emergency and
Remedial Response

TO: Director, Office of Site Remediation and Restoration, Region I

Director, Emergency and Remedial Response Division, Region II

Director, Hazardous Waste Management Division, Regions III, IX

Director, Waste Management Division, Region IV

Director, Superfund Division, Regions V, VI, VII

Assistant Regional Administrator, Office of Ecosystems Protection and
Remediation, Region VIII

Director, Environmental Cleanup Office, Region X

Regional Counsels, Regions I - X

DATE STAMP:

DEC 18 1997

Purpose

The purpose of this memorandum is to notify you that the National Remedy
Review Board (NRRB) will be reviewing proposed non-time-critical removal
action (NTCRA) decisions beginning in FY 1998. The NRRB will review all
proposed NTCRAs for sites at. fund- and enforcement-lead NPL sites where
costs for the preferred action. are estimated to exceed $30 million. While

,Federal facilities have full authority for NTCRAs at their sites, the
Office of Emergency and Remedial Response (OERR), the Federal Facilities

•

•
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Restoration and Reuse Office (FFRRO), and the Federal Facilities
Enforcement Office (FFEO) are working together with other Federal agencies
to determine how best to consider expensive proposed decisions at Federal
facility sites. Until agreements are reached with appropriate Federal
agency officials, the NRRB will not review NTCRAs for Federal facility
sites.

I ask that you please forward this notice to the appropriate Regional
contacts for implementation.

Background

As you know, the Office of Solid Waste and Emergency Response established
the NRRB in October 1995 as one of Administrator Browner's Superfund Reform
initiatives. The Board's goals are to help control remedy costs and promote
both consistent and cost-effective decisions at Superfnnd sites, including
those at Federal facilities.

The Board reviews proposed decisions when the following criteria are
exceeded: (1) estimated costs for the preferred alternative exceed $30
million; or (2) proposed remedy costs exceed $10 million and they are 50%
greater then than those of the least-costly, protective, ARAR-compliant
alternative. These criteria have triggered Board review of 23 remedial
actions representing all ten Regions in the last two years.

As a result of implementation of the Superfund Accelerated Response Model
(SACM) and recent Reform efforts, many Superfund managers have looked to
the removal program for ways to expedite site cleanup. Since removal
actions often provide excellent, cost-effective tools for quick response to
pressing health or environmental threats, NTCRAs are being used more than
they were in the past to carry out relatively high-cost response actions.
Given this increased role for NTCRAs in costly site cleanups, I believe it
is prudent to extend the NRRB program for review of high cost decisions to
these actions as well.

Discussion

Generally, we do not believe there will be many high cost NTCRAs. In fact,
most NTCRAs are likely to cost less than $5 million. However, I believe it
is important to review a portion of Superfund's NTCRAs in order to provide
the necessary assurances that our decisions are consistent with national
policies and guidance. With this in mind~ I ask that you submit all
proposed NTCRAs that are estimated to cost more than $30 million to the
NRRB for review. This review should occur before the Engineering
Evaluation/Cost Analysis (EE/CAl is issued for public comment.

The Board will review information packages for NTCRAs similar to those
reviewed for high cost remedial actions. In doing so, the NRRB will
consider the nature of the site; the risks posed; the response actions
considered with associated costs; Regional, PRP, State/Tribal, and
community opinions on the proposed action (to the extent they are known at
the time); and any other relevant factors or program guidance in making
advisory recommendations to the Regional decision maker. The Region, in
turn, is asked to respond in writing to these recommendations. Both the
NRRB recommendations and the Regional response will become part of the site
Administrative record.

I fully appreciate that the timing and coordination of proposed NTCRAs with
other ongoing cleanup activity will often be critically important. As a
result, I expect the NRRB to make every effort to provide the review within
a satisfactory timeframe. However, it is incumbent on the Regions to make
sure that parties bring the actions triggering review to the Board as soon
as possible. This will likely require advanced planning by the Regions and
others to account for the NRRB review time (i.e., about 8 weeks). I
recognize that many NTCRAs are led by PRPs, State/Tribes, or Federal
facilities; thus, the planning process should consider the time required

5/18/99 7:42 PM
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both to coordinate with and solicit input from relevant stakeholders, and
the time for concurrence in enforcement actions. Generally, stakeholders
are invited to participate in the review of NTCRAsin the same manner as
for remedial actions. Please talk with your Regional NRRB representative
for more details.

As you know, while in some cases EPA works very closely with other Federal
agencies in site remediation, in general, Federal facilities have full
authority to conduct NTCRAs at their sites. For this reason, OERR, FFRRO,
and FFEO are working together with other Federal agency officials to
determine how best to consider expensive proposed decisions at Federal
facility sites. It should be noted that a recent EPA memorandum on the
Final FY 1998 Superfund Reforms Strategy (dated November 13, 1997)
indicated that NTCRAs at Federal facility sites (other than BRAC sites)
that are estimated to cost more than $30 million (or $75 million for
Department of Energy (DOE) radioactive waste sites) are expected to be
reviewed by the NRRB in FY '98. Recently, however, EPA officials met with
DOE Headquarters and other Federal agency officials to discuss the NRRB
review of NTCRAs in more detail. As a result, EPA and DOE have agreed to
work together to explore additional options for NRRB involvement. Dialogue
also continues between EPA and the other Federal agencies. Therefore, until
an official agreement is reached with other Federal agency officials, the
NRRB will not review NTCRAs at Federal facility sites.

Implementation

Effective immediately, please identify for NRRB review all proposed NTCRAs
at sites other than Federal facility sites that are estimated to cost more
than $30 million. Your Regional NRRB representative will work with
appropriate managers and staff to address relevant site-specific questions
about timing and review materials, and t~ establish a review schedule that
minimizes potential for pipeline delays.

I believe that this Reform has accomplished much to improve both the
consistency and cost effectiveness of our cleanup decisions over the last
two years. Indeed, the NRRB has been well received by a wide range of
stakeholders and is likely to play a significant role in a reauthorized
Superfund. Without question, this reform's success is the direct result of
the hard work of your staff and management. We greatly appreciate these'
efforts and look forward to your continued support in the review of NTCRAs.
Please contact me, or Bruce Means, NRRB Chair, (703-603-8815), if you have
any questions or comments.

cc: T. Fields

OE~R Center Directors

OERR Senior Process Managers

B. Breen

J. Woolford

E. Salo

E. Cotsworth

W. Kovalic

w. Farland

R. Olexsey

National Remedy Review Board Members

•

•

•
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Presumptive Remedies:
Technology Selection Guide for
Wood Treater Sites

Office of Emergency and Remedial Response
Emergency Response Division 5202G Quick Reference Fact Sheet

Since the enacbnent of the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA or Superfund) in 1980, the
Supert'und remedial and removal programs have found that certain site categories have similar characteristics, such as: types of contaminants
present; types of disposal practices; or how enviromnental media are affected. Based on infoll1lation acquired from evaluating and cleaning
up many of these sites, Superfund is undertaking an initiative to develop presumptive remedies that are appropriate for specific types of sites
and that are designed to accelerate the Superfund cleanup process. The objective of the presumptive remedies initiative is to draw upon past
experiences to streamline site investigations and the remedy selection process in accordance with the Superfund Accelerated Cleanup Model
(SACM). The Agency has developed presumptions that particular technologies are appropriate for certain types of sites by evaluating
technologies that have been consistently selected and successfully used for past sites.

The Agency is developing a Generic Presumptive Remedies fact sheet which will outline and address the Gommon Issues (e.g., use of risk
assessment, innovative technologies. how to rebl:Jt the presumptive remedy, etc.) anticipated with the use ora presumptive remedy at any site.
In addition, the AgenCy is developing 1l?idlince on preSumptive remedies for soils contaminated by volatile organic compounds, municipal
landfills, polychlorinatedbyphenols, grain storage, coal gasification sites, and contaminated ground water.

lnfonnation on technology perfonnance for wood treater sites is presented in this Technology Selection Guide; it will be supplemented by
additional analyses of previous remedy selection decisions and remedy perfonnance. This additional analyses will be developed into a
Presumptive Remedy Guide. This document is intended for use by a decision-making team experienced with wood treater sites.

•

BACKGROUND

Abandoned wcxxl treater sites typically contain the following
contaminants either alone or in combination with each other
or with total petrolewn hydrocarbon (TPH) carrier oils:
creosote (mainly, polynuclear aromatic hydrocarbons
(PAHs»; pentachlorophenol (PCP); .and chromated copper
arsenate (CCA). These contaminants may be found in pure
form (product), or in sludge, soil, sediments, surface waters,
or ground water. Lighl Non-Aqueous Phase Liquids
(LNAPLs) and Dense NAPLs (DNAPLs) may also be
present in surface or ground water.

Removal and remedial program experience at full-scale
projects indicates that there are some demonstrated treatment
technologies capable of achieving defined clean-up goals at
wood treater sites. These technologies

1

are presented in this guide; in addition, other technologies,
with limited performance data, are also presented here.

IMPLEMENTATION

Choosing among remedies requires care to match treatment
requirements with site specific conditions, but the process
can be streamlined within lhe scope of the Natic;mal Oil and
Hazardous Substances Pollution Contingency Plan (NCP)
remedy selection requirements. A focused site evaluation by
experienced personnel with the use of the guide can greatly
limit the feasible treatment options, identify early actions,
and expedite the clean-up process. This guide provides a
selection procedure outline (box below) and practical
considerations for the facilitation of remedy selection. In
addition, three tables are included in the guide: Table I,
Technologies for Treatment of Sludge, Soil, and Sediment;'
Table II, Technologies for Treatment of Surface Water and
Ground Warer; and Table IIl,lnfonnation Needs and Process
Limitations. Many ofthe tasks outlined in this guide can and
should be conducted simultaneously to accelerate the process



and to minimize cost; however, a sequential process may be
necessary at times.
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PRACTICAL CONSIDERAnONS FOR
FACIUTATING TECHNOLOGY SELECTION

1. Ifthe product is still in original containers it should be
returned to the manufacturer. Reuse of material (i.e.,
process liquids) and relocation of equipment to other
permitted facilities should be considered. Phase
separation should be conducted; water and emulsified
product could be treated on site. LNAPLs and
DNAPLs may or may not be recyclable depending on
the purity of the recovered phase.

2, Where any of the principal wood b'eating chemicals
(creosote, PCP, or CCA) can, be recovered in high
enough concentrations to warrant reuse in any process,
recycling becomes the' preferred technology. -rbe
recognized Waste Exchanges are listed in Appendix A.
The alternative to reuse or recycling is to treat the
material as waste along with other contaminated liquids
or solids.

•

•
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3. If the product, (e.g., PCP), is in storage tanks, then it
should be analyzed for cross contaminants such as
dioxins/furans. Total pumpable and non-pumpable
sludge in tanks and drums should also be determined.

horizontal and vertical extent of contaminath...n. Soil
and sludge characterization relevant to treatment
selection should reflect the information needs detailed
in Table III.

4. Site characterization should proceed as a single, multi
media sampling event whenever possible. Field
screening methods should be integrated into the
sampling and analysis plan in order to accelerate
information gathering. Data quality objectives must
reflect the ultimate use of the results, but all samples
taken during a single event may not require the same
level of data quality.

•

5. Site preparation and bulk material handling needs
require evaluation wherever soil treatment is being
considered. Pretreatment renders a material suitable as
feed for a treatment process. The technology selection
should be evaluated for consistency with the overaJI
remedy for the site. Site preparation and pretreatment
activities include but are not limited to the following:

A. Site Stabilization
I. Fencing and security
2. Capture and treatment of runoff
3. Containment ofJeaking vessels
4. Use of liners and covers
5. Capping and containment
6. Evaluation of on-site pretreatment for off-site

disposal

B. Material Handling. Waste Segregation, and
Pretreatment
I. Surface material removal (poles, tanks, buildings,

product, etc.)
2. Excavation & stockpiling
3. Sizing

a. Screening ofinen and oversized materials
b. Particle fractionation or hydrosieving
c. Debris handling

4. Chemical pretreatment or Sterilization

8. Excavation of contaminated soil should generally no.t
be done until the final treatment technology has been
selected, except where it is deemed necessary to reduce
an imminent hazard or to control migration. Where
possible, excavated organic and inorganic
contaminants, and high and low concentration materials
should be staged separately.

9. It is usually too expensive to ship quantities of greater
than 5,000 cubic yards of contaminated soil off-site
for disposal. Pretreatment of soil and water may be
required prior to shipment or discharge to another
treatment facility .

10. Circumstances may arise where capping and
containment ofmaterial with relatively low toxicity and
mobility is an appropriate remedy. Such instances will
require careful evaluation.

II. Representative sampling and analysis for verification
of expected treatment efficiencies should be consistent
with accepted Superfund quality assurance/quality
control guidance.

12. Health and safety considerations enter into the
technology selection process as described in the Health
and Safety Plan (HASP). Air monitoring to suppon
the HASP includes both on-site and off-site
components.

•

6. In general, other than in processing areas and storage
tanks, the highest concentrations ofcontaminants may
be found in surface and buried waste lagoons.
Contamination can migrate vertically from these
lagoons to significant depths. Hydrogeologic studies
may be necessmy to discern such contamination and
additional technologies for remediation may have to be
considered.

7. Surface lagoons, soil areas, drip pads, and sediments
should be gridded and sampled to determine the

3



TABLE I

•

CCA

PCP

Creosote

PCP + Cn,ooote

Creosote + CCA

PCP+CCA

TechnQlogies for Treatment of Sludge. Soil and Sediment

TreatmCirt
TiBW':

Imrnobil tZatlon1 80 - 90% TCLP Soil Wasbing/
(B,P,F) Immob'

Incineration I 90- 99% (B,P,F)
Other ThennaJ

Treatment' Soil WashingIBio'
Biotreatment'
Dechlorinalion'

Incineration l 90 - 99% (B,P,F)
Other Tbe:nnal
Treatment' Soil WashingIBJO'

Biotreatment'

IncinerationI 95 . 99"/0 (B'p,F)
Other Thcnnal

Tn::atment' Soil Washing/Bio'
Biotreatment'

NA 4 IncinlImmob Ash'
Soil WashingIBiol

Immob'

NA 4 IncinlImmobiAsh'
Soil WashinglBio/

lmmob'
Dechlori.nllmmob'

•

I. "This technology reconunendation asswncs that the specified \realment efficiCllcy can be achieved for a given site; ilassurnCS
that no Sl!e-specific constraints exist.

2. These other technologies may warrant site-specific evaluations. RlIFSs, focused feasibility studies (FFSs), or engineering
evalunlioosfcost analyses (EElCAs) because they lack full.scale petfonnance data Site-specific conditions also may favor a
subset of the major technology. Bench-scale and/or pilot studies may be necessary to reflDe the selection of !he most
appropriate specific treatment method.

3. Penormancc data are from !heRisk Reduction Engineering LaboralOry (RREL). The database is derived from bench scule (B),
pilot scale (P). or full scale (F) demonstratiop projects. Dashes indicate insufficient dDla The RREL is updated on a regular
basis and is available through the Alternative Treatmen t Technology Information Center (ATTIC).

4. Perfamance elflcicncy for trcatmOlt trains is a function of contaminant concentration, mJllriK and volume. It can generally be
prcswned !hal the performance of treaUllent trains will equal or exceed thaI of the mdividuaJ lreaUllent technologies.

4
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TABLE II

Technologies for Treatment of Surface Water and Ground Water

CCA Precipitation 97 - 99"10 (B,P,F) PreciplImmob
Reverse Osmosis 990/. (P) PreciplROllnunob
TonExchan e Pred lIon ExlImmob

PCP Carbon Treatment 95 - 99% (P) Phase Sep/Carb
Biotrealmenl 99"/0 (BY,F) Phase SeplBio
Oxidation 99% (B,P) Phase Se 1000datioll

Creosole Carbon Treatment 82 - 99% (P,F) Phase Sep/Carb
Biotreatmenl 99"/0 (p,F) Phase SeplBio
Oxidation 99"/0 (B'p) Phase 1000dation• Creosote + PCP Carbon Treatment 82 • 99% (P;F) Phase Sep/Carb
Biotreatmenl 99"/0 (B,P,F) Phase SeplBio
Oxidation 99% (B'p Phase 1000dation

Creosote + CCA Carbon Treatment Phase SeplTreal
Oxidation Organicffreat Metals
Preci itation

PCP+CCA Carbon Treatment Pliase SeplTreal
Oxidation Organicffreat Metals
Prc<:i italian

KEY Treat Organic = Carbon Treatment or Chemical (03, CI02, H 20 2) or lTItraviolet Oxidation

Treat Metals = Reverse Osmosis or Ion Exchange or Chemical Precipitation and Immobilization ofResidues

•

* Performance data from the RREL (Risk Reduction Engineering Laboratory). Database is derived from bench
scale (B), pilot scale (P), or full scale (F) demonstration projects. Dashes in the table indicate insufficient data.
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TABLEID

Infonnation Needs and Process Limitations

•

Thermal Treatment·
Incineration

Thermal Treatment
Desorption

Inunobilizntion

Diotreaunent 
In·situ

Biotreatment 
Ex-situ

Base-Catalyzed
Dcchlormation

SuilWashiDg

i) Melting and boiling points
ii) Volatile metals COlICS.

iii) Flash points
iv) ElemCDtal analysis (N,S,P,Cl,elc)
v) Vapor pressures
vi) Optirnmn desorption and

destruc:tion temperatures
vii Moisture canteDt

i) Indigenous microorganisms
ii) Degradation rates
iii) Solubility
iv) Nutrient requirements and existing

conditions of pH, temp., oxygen,
moisture, etc.

v) Depth to ground water and
thickness of contaminated zone

vi Perrneabili of the soil

i) Indigenous microorganisms
ii) Degradation rates
iii) Solubility
iv) Nutrient requirements and existing

conditions of pH, temp., oxygen,
mOIsture, etc.

i) Heavy metals CODC.

ii) RCllctivity 01 high pH
iii) Elemenlal analysis (N,P,S,CI, etc.)
iv) Redox potential
v TOe, l:imnic material and cIa content

i) Solubilities and pl!rtiIJOIl coefficienls
ii) Grain size distribution
iii) TOC and humic material content
iv) ~ation Exchange Capacity (CEC)

6

etc.)

i) High moisture content
ii) Hi gh alkali metals soil
iii) Elevated levels of mercury,

orgamc phosphorus
ioL).Volume ;<3000-.sooo cu.·yds•. ,

i) High boiling points over 500"F
(260"C)

ii) Elevated levels ofhalogenated
organics

iii) Presence ofmercury
iv) Corrosivity

i)TPH>I%
ii) IIwnic matter <20%

i) Toxic metals, chlorinated
organics, pH outside 4.5-9,
limiting growth faclors

ij) Ambient temp. below lye
iii) Shon time/growth season
iv) Rainfall/evapotranspiration

rate/percolation rate ratios too hi gh
or loa low
v) Limitin initial and fmal concs,

i) Lack of indigenous microbes
ii) Toxic metals, hi ghIy

chlorinated organics, pH
outside 4.5-9, limiting growth
factors

iii See also 'In-situ", above

i) Heavy metals :md excess soil moisture
(>20%) may rcquire special treatment
ii) High organic and clay content may
extend reaction time

i) High hydrophobic TOC and humic
material content inhibits detergency
ii) >30"/0 silt and clay particles cancels OUI
volume reduction benefit ofprocess
iii) Surfactant solutions may cause
o tin roblems

•

•
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APPENDIX A - U.S. Waste Exchanges

CALIFORNIA WASTE EXCHANGE
Robert McConnick
Department of Health Services
Toxic Substances Control Division
400 P Street
Sacramento. CA 95812
(916) 324-1807

INDIANA WASTE EXCHANGE
Envirorunental Quality Control
1220 Waterway Boulevard
P.O. Box 1220
Indianapolis. IN 46206
(317) 232-8188

INDUSTRIAL MATERIAL EXCHANGE
SERVICE
Diane Shockey
2200 Churchill Road. #31
Springfield, IL 62794-9276
(217) 782-0450
FAX: (217) 782-9142

INDUSTRIAL MATERIALS EXCHANGE
Bill Lawrence
172 20th Avenue
Seattle. WA 98122
(206) 296-4899
FAX: (206) 296-0188

PACIFIC MATERIALS EXCHANGE
BobSmee
1522 No. Washington St.
Suite 202
Spokane. WA 99205
(509) 325-0551
FAX: (509) 325·2086
NATIONAL WASTE EXCHANGE NETWORK
1-800-858-6625

RENEW
Hope Castillo
Texas Water Commission
P.O. Box 13087
Austin. TX 78711
(512) 463-7773
FAX: (512) 463-8317

8

INDUSTRIAL WASTE INFORMATION
EXCHANGE
William E. Payne
New Jersey Chamber of Commerce
5 Commerce Street
Newark. NJ 07102
(201) 623-7070

MONTANA INDUSTRIAL WASTE
EXCHANGE
Don Ingles
Montana Chamber of Commerce
P.O. Box 1730
Helena, MT 59624
(406) 442-2405

NORTHEAST INDUSTRIAL WASTE
EXCHANGE
Lewis M. Cutler
90 Presidential Plaza
Suite 122
Syracuse. NY 13202
(315) ~22-6572
FAX: (315) 422-9051

SOUTHEAST WASTE EXCHANGE
Maxi May
Urban Institute
Dept. ofCivil Engineering
Univ. ofNorlh Carolina
Charlotte. NC 28223
(704) 547-2307

SOUTHERN WASTE INFORMAnON
EXCHANGE
Gene Jones
P.O. Box 960
Tallahassee, FL 32313
(904) 644-5516
FAX: (904) 574-6704

•

•

•
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• United States
Environmental Protection
Agency

superfund

Office of Directive:9200.5·162
Solid Waste and EPA/540/R·95/128
Emergency Response PB 95-963410
Washington. DC 20460
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Presumptive Remedies for
Soils, Sediments, and Sludges
at Wood Treater Sites



•

•

•



Presumpli';'e Remedies: Policy and Procedures http://www.epa.gov/oerrpage/superfund/resources/prc5ump/pol.htm

•
Office of
Solid Waste and
Emergency Response

Directive: 9355.0-47FS
EPA 540-F-93-047
PS93-963345
September 1993

Presumptive Remedies:
Policy and Procedures

Office of Emergency and Remedial Response
Hazardous Site Control Division 5203G

Quick Reference Fact Sheet

•

•
101'10

Since Superfund's inception in 1980, the remedial and removal programs have found
that certain categories of sites have similar characteristics, such as types of
contaminants present, types of disposal practices, or how environmental media are
affected. Based on information acquired from evaluating and cleaning up these sites,
Superfund is undertaking an initiative to develop presumptive remedies to accelerate
future cleanups at these sites. The presumptive remedy approach is one tool of
acceleration within the Superfund Accelerated Cleanup Model (SACM).

The objective of the presumptive remedies initiative is to use the program's past
experience to streamline site investigations and speed up selection of cleanup actions.
Overtime presumptive remedies are expected to ensure consistency in remedy
selection and reduce the cost and time required to clean up similar types of sites.
Presumptive remedies are expected to be used at all appropriate sites except under
unusual site-specific circumstances. EPA plans to develop a series of directives on
presumptive remedies for various types of sites.

This directive serves as an overall guide to the presumptive remedies initiative and its
effect on site cleanup. Through a question and answer format, it explains, in general
terms, ways in which presumptive remedies will streamline or change the remedial
and removal processes from the conventional processes and how certain Superfund
policies will be affected by the initiative. This directive also unites the series of
directives, due to come out over the next year, on presumptive remedies for specific
site types (e.g., Volatile Organic Compounds (VOCs), wood treaters, ground water).
This general directive, together with the site type-specific directives, will provide
readers with a comprehensive knowledge of the procedural as well as policy
considerations of the presumptive remedies initiative. The directive is designed for
use by staff involved in managing site cleanups (e.g., Remedial Project Managers
(RPMs), On-Scene Coordinators (OSCs), Site Assessment Managers (SAMs». Site
managers in other programs, such as RCRA Corrective Action, the Underground
Storage Tank program, State Project Managers, or private sector parties, may also
use this directive, as appropriate.

Provided below are several common questions and answers regarding general issues associated
with presumptive remedies.

5119/99 6:29 PM
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Q1.

A.

What Are Presumptive Remedies and How Should They Be Used?

Presumptive Remedies are preferred teclmologies for common categories of sites,
based on historical patterns of remedy selection and EPA's scientific and engineering
evaluation of performance data on technology implementation. EPA has evaluated
technologies that have been consistently selected. at past sites using the remedy
selection criteria set out in the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP); reviewed currently available performance data on the .
application ofthese technologies; and has determined that a particular remedy, or set
of remedies, is presumptively the most appropriate for addressing specific types of
sites.

Presumptive remedies are expected to be used at all appropriate sites. The
approaches described in each presumptive remedies directive are designed to
acconunodate a wide range ofsite-specific circumstances. In some cases, multiple
technologies are included (e.g., VOCs); in others, various components of the
presumptive remedy are optional, depending on site situation (e.g., municipal
landfills). Further, these directives recognize that at some sites, there may be unusual
circumstances (such as complex contaminant mixtures, soil conditions, or .
extraordinary State and community concerns) that may require the site manager to
look beyond the presumptive remedies for additional (perhaps more innovative)
technologies or remedial approaches. .

•

20r 10

These tools will help site managers to fo~us data collection efforts during site
investigations (e.g., remedial investigations, removal site evaluation) and significantly
reduce the technology evaluation phase (e.g., Engineering Evaluation/Cost Analysis •
(EE/CA) and/or Feasibility Studies (FS» for certain categories of sites. The specific'
impacts on the various stages of the remedy selection process are highlighted in
questions 7 and 8 of this guidance. It is advised that presumptive remedies be used
with the assistance of the expert teamsl for the various categories of sites,

Q2. Why Should Presumptive Remedies Be Used?

A. Presumptive remedies are expected to have several benefits. Limiting the number of
technologies considered should promote focused data collection, resulting in
streamlined site assessments and accelerated remedy selection decisions which
achieve time and cost savings. Additional time savings could be realized during the
remedial design since early knowledge of the remedy may allow technology-specific
data to be collected upfront during the remedial investigation. Presumptive remedies
will also produce the added benefit ofpromoting consistency in remedy selection,
and improving the predictability ofthe remedy selection process for communities and
potentially responsible parties (pRPs).

Presumptive remedies may be used as part of a wide variety of response actions.
These actions include non-time-critical removal and early remedial actions, actions at
sites with different leads (e.g., Fund-lead, State-lead, PRP-Iead), actions addressing
one or more contaminated media, actions with several operable units, and actions •
involving treatment trains.

5119/99 6:29 PM
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Q3.

A.

Q4.

A.

Can Presumptive Remedies be Implemented Within the Existing NCP Process?

Yes. The presumptive remedy approach is consistent with all of the requirements of
the NCP, and in particular the site management principle of streamlining (see section
300.430(a)(I)(ii)(C». The presumptive remedy approach simply consolidates what
have become the common, expected results of site-specific decision making at
Superfund sites over the past decade. The various presumptive remedies directives
and supporting documentation (e.g., "Feasibility Study Analysis for CERCLA Sites
with Volatile Organic Compounds in Soils") provide the basis for an administrative
record which justifies consideration of a very limited number of cleanup options.
These materials summarize the findings ofEPA's research and analysis, and the
reasons that were found for generally considering certain technologies more or less
appropriate.

The availability ofpresumptive remedies does not preclude a Region from expanding
the FS (either on its own initiative or at the suggestion of outside parties) to consider
other technologies under unusual site-specific circumstances. The site type directives
will define the kind of circumstances (e.g., soil conditions, heterogeneous and
complicated contamination mixtures, field tests demonstrating significant advantages
ofaltemate or innovative technologies, etc.) that may make presumptive remedies
less clearly suited for particular sites. Most of these directives ,!:Iso provide references
to additional technologies if the presumptive remedies are found not to apply at a
particular site.

How Did the Presumptive Remedies Initiative Evolve?

The general concept of presumptive remedies was first proposed in 1990 during the
Superfund 90-Day Study and subsequently in 1991 during the 30-Day Study as a
method of accelerating the remedial process. These management studies were efforts
to generate options for accelerating the overall Superfund clean-up process. The
presumptive remedies initiative is also consistent with, and supports, a larger
program initiative known as the Superfund Accelerated Cleanup Model (SACM).
SACM incorporates the experience gained from past Superfund actions into an
integrated approach to site cleanup aimed at getting response action decisions made
and implemented more quickly. The presumptive remedies initiative is one
mechanism for accomplishing the broad streamlining goal set forth by SACM. The
presumptive remedies initiative was also identified as one of the Administrative
Improvements to Superfund in June of 1993.

Table 1
Current Presumptive Remedies and Contacts

5/191996:29 PM



Prcsumptivc Rcmcdics~Policy and Procedures http://www.epa.gov/oerrpage/superfundlresourceslpresumplpol.htlTi

ISIte Type/Schedule IPresumptive Remedy(les) . :1 ~t1c1~a~~ Pro:ctucts .. IEPA ~ontact

l
'g~~i';~;i;':d';;:::;;;;~;;;":I'~~"""""""""""'"······:·····························;r~~i;~~~?;:i~~~····························T~~i:=~d··········

. :: : HSCD

. H i (703) 603-8789
: :: . ,. ... . ..... i

Volatilc Organic Compounds Soil Vapor Extraction, Thermal 1l Presumptive Remedies: Site ~ Shahid Mahmud
(VOCS) in Soils Desorption, Incineration HCharacterization and Technology 1Headquarters,
(9193) ii SelectionforCERCLASiteswith VOCs i HseD

;1 in Soils 1(703) 603·8789..... ., "., ' ;:. , ; , ,.,

•

•

For Organics -Incineration,
Bioremediation, Dechlorination
For Inorganics - Immobilization

Wood Treaters
(6194)

:1 Presumptive Remedy: Wood Treating 1Lisa Boynton

!:.~:. Sites i Headquarters, ERD
!: (703) 603·9052

HTechnology Selection Guide for Wood
HTreater Sites (5/93) i Harry Allen

; Emergency
:: 1Response Division

1~~~:i~~;b-·_~';;'=~'~~~~~~;=J""'lrE:i=j£~"'~~;~gas treatment, institutional controls, !i i HSCD
. etc.) H ! (703) 603·8793

:: .
......._ •••_ _ •• _ _ ._ , u .

Contaminated Ground WalCf Pump and Treat ij TBD 1Ken Lovelace
(1194) ; (Will specify preferred treatment :i i Headquarters,

technologies & describe overall ;; i HSeD

r~~~~~~:~~~~!.,~~,·=:·_--_·-:·:][~:'-.--:~"":'_·"-::·-:iii:!.::-

Q5. What Other Presumptive Remedy Initiatives are Underway or Planned?
A. There are a variety of presumptive remedy activities currently planned or underway.

Table 1 lists the site types with the anticipated schedule ofassociated presumptive
remedy products that are currently underway along with the Headquarters and
Regional contacts. There are four site types for which presumptive remedies are
being developed in EPA Headquarters: VOCs, wood treaters, municipal landfills, and
contaminated ground-water sites. Concurrently, Region 7 is preparing presumptive
remedy guidances for PCB, coal gasification, and grain storage sites.

Table 2
Generic Effect of Presumptive Remedies

•
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Q6. How Will Presumptive Remedies Affect the Remedy

A. Presumptive remedies are anticipated to affect several phases of the current remedy
selection process. A diagram depicting the generic impacts on the overall process is
provided in Table 2.

•
Data collection during the initial site assessment (preliminary Assessment/Site
Inspection (pNSI) or Removal Site Evaluation) can be used to help define the
specific site type and to determine whether presumptive remedies may be potentially
applicable.

Assuming the site warrants further attention (Le., it is listed on the National Priorities
List (NPL) or determined by the Regional Decision Team (RDT) to be an

·c...
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NPL-caliber site or to merit a removal action), further confirmation of the site type
should take place as either an RIlFS or EE/CA is scoped to determine whether the
site is a potential candidate for presumptive remedies. For a detailed discussion of •
how to make this determination, refer to the appropriate site type-specific directive.
Ifit is detennined that a site falls into a certain category, the presumptive remedies
associated with that site type should be included in the list of likely remedial
alternatives (e.g., no action, presumptive remedies, etc.) for the site. Other aspects of
scoping that may be affected by presumptive remedies are the designation of
appropriate operable units (OUs) and identification of data needed to support the
evaluation and selection ofa presumptive remedy.

Presumptive remedies are expected to help focus data collection efforts. Specifically,
initial data collection would focus on confirming the site type. If the site is of the
type for which presumptive remedies have been developed, the streamlined steps for
site characterization outlined in the site type-specific directive for the particular site
type should be foIlowed. These steps outline data collection to determine the extent
of contamination and to support selection of the presumptive remedy and Remedial
Design (RD).

5/19199 6:29 PM
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Q7.

A.

Q8.

A.

Q9.

A.

site'assessment and RI .

How Will Presumptive Remedies Affect the Removal Process?

Non-time critical removal actions are anticipated to be used more often to
accomplish early actions at Superfund sites under SACM. The presumptive reme.dies
approach will focus the data collection during the removal site evaluation and reduce
the number oftechnologies identified and analyzed in the EE/CA. Presumptive
remedies are not expected to have an impact on emergency and time-critical actions
under the removal program.

What are the Implications of Presumptive Remedies for Innovative
Technologies?

The NCP in section 300.430 (a) (1) (iii) (E) states that "EPA expects to consider
using innovative technology when such technology offers the potential for
comparable or superior treatment perfonnance and implementability, fewer. or lesser
adverse impacts than other available approaches, or lower costs for similar levels of
perfonnance than demonstrated technologies." The use ofthe presumptive remedies
may tend to reduce the frequency ofthe full evaluation ofinnovative technologies.
However, as indicated previously, the presumptive remedies provide a tool for .
streamlining the remedy selection procesS. They do not preclude the consideration of
innovative technologies should the technologies be demonstrated to be as effective or
superior to the presumptive remedies. Innovative technologies may be evaluated and
recommended in addition to the presumptive remedies where these criteria are met.

EPA encourages review ofthe latest Innovative Technologies Semi-Annual Reports
or Engineering Bulletins for the up-to-date infonnation on the potential effectiveness
and applicability ofvarious innovative technologies. Site managers are strongly
encouraged to involve the site-type expert team (see Question 13) to determine
whether unusual circumstances exist to consider a non-presumptive remedy based on
-site-specific conditions and/or community, state, and PRP concerns, or the
availability ofa potentially promising innovative technology.

How Will Presumptive Remedies Affect Risk Assessments?

Generally, the role of baseline risk assessments under the presumptive remedy
approach would be unaffected with Municipal Landfill sites being a notable
exception. It is anticipated that risk assessments would still be needed on a
site-specific basis to assist site managers in detennining the need for a response
action. EPA managers have indicated the value ofthe risk assessment in
communicating with states, PRPs, and local communities about the nature and extent
of health and environmental threats. Therefore, it is recommended that the current
risk assessment process be continued on'an individual site basis except for Municipal
Landfills. The site manager should refer to the E~ADirective entitled "Presumptive
Remedy for CERCLAMunicipal Landfill Sites, tI Directive No. 9355.0-49FS to
identifY streamlining opportunities at Municipal Landfill sites.
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Guidance on developing risk-based preliminary remediation goals (PRGs) would be
unaffected under this initiative. These goals are needed for individual sites especially
in the absence ofARARs to assist in determining which remedial options will result
in medium-specific chemical concentrations that are protective of human health. For
example, there may be several candidate presumptive remedies identified in the
site-type directives. But it is the extent and degree of contamination across a given
site that will determine whether a technology, which is predicted to reduce a
chemical's concentration to some specified level, will be adequate by itself to
produce protective concentrations following remedial action. For some sites or site
locations, because of the magnitude ofcontamination or co-occurrence of
contaminants, it may be necessary to assemble several technologies into a treatment
train to adequately reduce levels of all chemicals of concern in a medium to
protective levels. In other cases, it may be necessary to evaluate the use of
institutiona~and/or engineering controls on an area following remediation to ensure
protection during subsequent land use. In other words, it is not reasonable to assume
that because a specific technology resulted in "protection" at one site, it will result in
protective levels at all sites. A determination that the selected remedy will result in
protection ofhuman health and the environment must be made for each site, Both
ARARs and risk-based PRGs are important tools in this exercise.

Generally, presumptive remedy directives will specify those technologies that have
been determined to achieve levels protective ofhuman health and the environment
under a variety of site conditions. However, because all sites differ to some extent,
especially in their relation to surrounding 'communities and sensitive ecosystems, a
determination must still be made on a site-specific basis as to how a given remedy
design is expected to achieve "protectiveness" during remedy construction and
following remedial action. Overall protection of human health and the environment is
one of two threshold considerations (the other being compliance with ARARs) that
must be met in order for an alternative to be eligible for selection as the remedy for a
given site.

QI0. What if Outside Parties such as PRPsor the Community Want Other
Alternatives Considered?

A. The identification ofa presumptive remedy does not relieve EPA of the obligation to
propose the remedy for public comment, or to·respond to comments suggesting that
other alternatives should have been considered. In some cases, the information in the
site-type directive and supporting documentation may be sufficient to address such
comments; in others, additional analysis may be required to assess the relative merits
ofan alternative technology proposed by a commenter.

~ . .

•

•
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•
substantial justification for preferring the presumptive remedy over alternative
technologies. Therefore, the submission of comments advocating other approaches
does not necessarily require broadening of the FS or EE/CA, or conducting
additional analysis after the plan has been proposed. Whether additional
documentation is required will depend upon how substantial or persuasive the
comments are (e.g., whether a comment identifies unusual site circumstances that
seriously call into question the applicability of the presumptive remedy). The Region
will have to assess this by evaluating each comment on its own merits.

It should be noted that even if the FS is broadened to consider alternatives other than
the presumptive remedy, much ofthe benefit ofthe presumptive remedy approach
can still be achieved. In such cases, it is not necessary to address the full array of
possible technologies, rather only the presumptive remedy and the specific
alternative(s) that genuinely warrant detailed study. Therefore, the FS can still be
narrowed and data gathering can still be focused ..

•

Qll.

A.

Bow do State ARARs Affect the Use of Presumptive Remedies

Any remedy, including presumptive remedies, must be selected in accordance with
Section 121(d) (2)(A)(ii) bfthe Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA), which specifies that selected remedial
actions comply with promulgated standards under Federal and more stringent State
environmental laws (i.e., State ARARs). At this time it is difficult to predict
situations where presumptive remedies will not comply with State ARARs, and such
issues must necessarily be addressed on a site-specific basis. However, as the
presumptive remedies have been widely selected, they are likely to be capable of
meeting State ARARs.

Q12. What Are the Implications ofPresumptive Remedies on Community, PRP, and State
Relations?

A. It will generally be desirable to notify the community, State, and PRP(s) as early in
the clean-up process as possible that presumptive remedies are being considered for
the site. Thi.s notification can take the form ofa fact sheet, a notice in the newspaper,
and/or a public meeting in which the site manager (with assistance from the expert
team, as desired) explains the rationale for taking such actions and distributes the
appropriate directives of the site type in question. Additionally, the site manager
should explain the potential benefits associated with the use of presumptive remedies
such as time and cost savings, and consistency. Early discussions about the rationale
for presumptive remedies should help instill confidence in both the technologies and
remedy selection processes.

•
90fl0

Q13.

.. A

Bow Will EPA Communicate Progress on Current Presumptive Remedies,
Newly Developed Presumptive Remedies, and Future Issues Related to
Presumptive Remedies?

Information about presumptive remedies wilLbe communicated in several ways. First, ....... :
it is anticipated that an orientation will be provided to communicate the key elements
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ofpresumptive remedies to Regional site managers·as appropriate. This may be
followed by periodic meetings with expert teams, ifnecessary, to scope out the •
applications ofpresumptive remedies on a site-specific basis. The expert team may
also be used to convey any new developments on technology or policies and
procedures for general or specific applications. A quarterly conference call is also
anticipated between site managers and the expert teams to allow for the exchange of
ideas and to identifY and resolve technical issues. Technology selection directives,
SACM Bulletins, and Q&A directives will be published periodically to disseminate
information on presumptive remedies and related issues as they arise. Finally, the
presumptive remedies directives on the various site categories will be updated every
several years to reflect new technology development and up-to-date performance
data, as appropriate.

1It is envisioned that for most categories ofsites, teams ofexperts (technical, legal, policy, etc.) who
have developed the preswnptive remedies guidance and Regional site managers conducting field
demonstrations, will be available to assist site managers in implementing preswnptive remedies on a
site-specific basis.

Back to top

Notice:

The policies set out in this document are intended solely as guidance to the U.S.
Environmental Protection Agency (EPA) personnel; they are not final EPA actions and do not
constitute ru1emaking. These policies are not intended, nor can they be relied upon, to create
any rights enforceable by any party in litigation with the United States. EPA officials may
decide to follow the guidance provided in this document, or to act at variance with the
guidance, based on an analysis ofspecific site circumstances. EPA also reserves the right to
change the guidance at any time without public notice.
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DISCLAIMER

This document was developed by Booz·Allen & Hamilton Inc. under contract 68-WO-0039 to EPA. It is
intended to be used as a training tool for Hotline specialists and does not represent a statement of EPA
policy.

The information in this document is not by any means a complete representation of EPA's regulations Or
policies. This document is used only in the capacity of the Hotline training and is not used as a reference
tool on Hotline calls. The Hotline revises and updates this document as regulatory program areas change.

The information in this document may not necessarily reflect the current position of the Agency. This
document is not intended and cannot be relied upon to create any rights. substantive or procedural,
enforceable by any party in litigation with the United States.

RCRA, Superfund & EPCRA Hotline Phone Numbers:

National toll-free (outside of DC area)
Local number (within DC area)
National toll-free for the hearing impaired (TDD)

(800) 424·9346
(703) 412-9810
(800) 553-7672

•

The Hotline is open from 9 am to 6 pm Eastern Time,
Monday through Friday. except for federal holidays.
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1. INTRODUCTION

The Superfund program has been both praised and criticized for how it addresses
abandoned hazardous waste sites. One of the most effective parts of the program is
the CERCLA statutory enforcement provisions that force polluters to pay. On the
other hand, one of the major criticisms has been that site assessments, response
actions. and enforcement have been costly and slow. In 1980, when CERCLA was
enacted, Congress did not anticipate the number of uncontrolled hazardous waste
sites that actually exist. With reauthorization in 1986, Congress amended CERCLA
enhancing the response process, enforcement provisions, public participation
provisions, and increasing the appropriations to 8.5 billion dollars to meet the needs
of the program. Several factors that drove costs up at Superfund sites include
extended site assessments with duplicative sampling efforts, litigation with
potentially responsible parties (PRPs), and lengthy remedy selection analyses. These
factors. as well as others. contribute to the public's perception that the Superfund
program was inefficient. In April 1992. EPA responded to these shortcomings by
introducing the Superfund Accelerated Cleanup Model (SACM). SACM streamlines
the traditional Superfund response process that was established by Congress in
CERCLA. as amended by SARA. SACM does not change the regulations for the
traditional site evaluation process, but rather makes administrative changes to the
traditional approach, whiJe remaining consistent with existing response regulations
outlined in the National Contingency Plan (NCP) ,

The main goals of SACM are:

• Non-duplicative site assessment
• Prompt risk reduction
• Cross-program coordination of response planning
• Early initiation of enforcement activities
• Early public notification and participation.

After successfully implementing the SACM process at several pilot sites. EPA
announced its expectations to use SACM at all Superfund sites (OSWER Directive
9203.1-13).

In addition to SACM, EPA is developing other tools, such as presumptive remedies
and response strategies. to speed up the response process. Presumptive remedies are
used for sites with similar conditions and contamination. These presumptive
remedies are technologies that have been selected repeatedly at a preponderance of
certain types of Superfund sites. For instance, certain technologies have been
consistently selected during the past decade for wood preserving facilities; therefore,
instead of following a lengthy remedy selection process for each site, the lead agency
may decide to examine just a few of the pre-designated presumptive remedies for
wood preserving facilities. Presumptive response strategies are more

The information in this document is not by any meahS a complete representation ofEPA's regulations or policies.
but is an introduction used for Hotline training purposes.
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comprehensive than presumptive remedies in that they address all components of •
the response process. rather than just the remedy selection.

This module presents the primary aspects of SACM compared to the traditional
Superfund response process. These two approaches to the Superfund response
process are illustrated in Figure 1. In addition. this module discusses presumptive·
remedies by covering what they are. and providing an overview of the guidance
EPA has developed.

After you have completed this module. you should be able to:

• Explain how SACM streamlines the traditional response process

• Be familiar with the terms of the response process as renamed by SACM

• Explain what presumptive remedies are and provide examples.

Use this list of objectives to check your knowledge after the training session on
SACM and presumptive remedies.

•

••
The informatibn in this document is not by any means a complete representation of EPA's regulations or policies.

but is an introduction used for Hotline training purposes. ,
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Figure 1
THE TRADITIONAL SUPERFUND PROCESS VS. TIlE SACM PROCESS
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2. ELEMENTS OF SACM

To streamline the traditional Superfund approach, SACM reorganizes and
restructures various components of the response process. In particular. SACM
integrates the numerous Superfund site assessments to create a single, more
efficient evaluation. SACM also redefines the traditional removal and remedial
actions as early actions and long-term actions, thereby achieving quicker risk
reduction and a more effective. final site cleanup. EPA also continues to highlight
rapid enforcement actions and a high level of public participation as an integral part
of SACM. To oversee effective implementation of its new approach. SACM uses the
expertise of Regional Decision Teams (RDTs). This section further describes these
key aspects of SACM. .

2.1 SITE ASSESSMENT

Prior to SACM, Superfund site evaluations followed a series of discrete, redundant
steps. EPA often performed evaluations under the removal program (preliminary
assessments (PAs). and site inspections (SIs)), and the remedial program (PAs. SIs.
Hazard Ranking System scores (HRS), remedial investigations (RIs)) separately.
without considering information gathered under preceding evaluations. Thus. each
evaluation potentially required separate contracts. equipment, sampling teams.
sampling strategies. and health and safety plans. This resulted in inefficient use of
time and money that reflected negatively on the program in the eyes of both
Congress and the public. '

SACM acceJerates the response process by integrating evaluations using both
removal and remedial authority. Before beginning an assessment. EPA predicts the
data needs based on the expected response. For example. if EPA believes the
contamination is extensive enough to warrant a site's inclusion on the NPL, data
can be collected simultaneously for the HRS (to determine if the site will be placed .
on the NPL) and for the RI/FS (to select an appropriate remedy). If possible. one
continuous site evaluation with one report is conducted at each site (OSWER
Directive 9203.1-03). For more guidance on site assessment and the SACM process,
refer to Assessing Sites Under SACM - Interim Guidance (OSWER Directive
9203.1-051) .

The following fictional examples provide an j]]ustration of the traditional site
assessment versus the SACM integrated assessment.

Example la: Traditional Superfund Site Assessment:
EPA receives °a public request to assess an old chemical manufactur;ing facility
containing thousands of leaking barrels in an unlined. lagoon. A contractor
performs a removal PA and the site is placed in CERCUS. The contractor then
conducts a removal SI to determine the need for a removal. The SI confirms

The information in this document is not by any means a complete representation of EPA's regulations or policies.
but is an introduction used for Hotline training purposes.
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that the soil and water are extremely contaminated, and EPA removes the barrels •
to minimize immediate threats. A year after completion of the removal, EPA
initiates the remedial SI and begins to collect data for the HRS. The site is placed
on the NPL and the RUFS begins. Three years later, after completion of the
RUFS. remedy selection. and remedial design. EPA initiates the remedy. Five
years have elapsed from discovery of the site to implementation of the remedy ..

Example Ib: SACM Integrated Site Assessment:
EPA receives a public request to assess the same chemical manufacturing facility.
After initial data gathering. the Agency believes the contamination will warrant
the site's inclusion on the NPL. A contractor collects data to determine whether
a removal action is necessary, to calculate the HRS score, and to select a remedy.
The CERCLA and NCP req'uirements for the removal and remedial PA and SI,
the HRS ranking, and the RIIFS are all met in a single site evaluation with a
single report. The barrels are removed. the site is placed on the NPL. and the
remedial action begins. Two and a half years have elapsed from the site's
discovery to implementation of the remedy.

The integration of the various site evaluations under the two programs, and the
anticipation of the site's NPL listing. reduced the cost and duration of the response
by two and a half years.

2.2 EARLY AND LONG-TERM ACTIONS

Since CERCLA created only two response authorities, remedial and removal, two
separate cleanup programs evolved. Because all Superfund cleanup actions are
required to use one of these authorities, EPA placed all sites into one of the two
programs and the programs operated separately. SACM, instead of directing sites
under one of the removal or remedial programs, uses both authorities together to
conduct early and long-term actions.

EARLY ACTIONS

•

The duration of an early action should generally be less than five years. The goal of
an early action is to quickly reduce threats to human health and the environment.
This may require that more than one early action be taken at some sites. An early
action operates under either removal or remedial authority. Emergency removals,
time-critical responses, and non-lime-critical responses are early actions taken under
removal authority. Early remedial actions are performed under remedial authority.
Depending on the type of action. different statutory and regulatory requirements
must be met for Fund-lead sites. For instance. except in special circumstances.
removal authority can only be used for actions requiring less than 2 million dollars
and 12 months. State assurances, a record of decision (ROD), and identification of
applicable or relevant and appropriate requirements (ARARs) are required for early •
remedial actions. just as they are for traditional remedial actions. An early action

The information in this document is not by any means a complete representation of EPA's regulations or policies.
but is an introduction used for Hotline training purposes.
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can occur in conjunction with a long-term action at a site. This is referred to as a
"phased approach" and ensures a site is cleaned up as quickly and effectively as
possible. Examples of early actions are given in Figure 2.

LONG-TERM ACfIONS
\

EPA expects long-term actions to take longer than five years to complete. They may
occur at sites where high remedy implementation costs exist, or when long-term ,
operation and maintenance activities (e.g., groundwater monitoring) are necessary.
Long-term actions follow the NCP remedial process requirements, including NPL
listing. a RIfFS, and a ROD. Examples of long-term actions are given in Figure 2.
For more information on both early and long-term actions see Early Action and
Long-term Action Under SACM -- Interim Guidance (OSWER Directive 9203.1-051).

Figure 2
TYPES OF EARLY AND LONG-TERM ACTIONS

Early Action Either Long-Term Action
Access Restrictions Source Remediation Extensive Source Remediation
Source Removals CappinglContainment Groundwater Restoration
Source Containment Relocation Surface Water Restoration
Surface Structures Source Extraction

Alternate Water Supply
Property Acquisition
Groundwater Plume Cleanup
Plume Containment

The folloWing fictional examples illustrate how early actions and long-term actions
require less time and resources than traditional removal and remedial actions.

Example 2a: Traditional Response Process:
A work crew discov~rs a small (e.g., three-acre) abandoned landfill while
constructing an apartment complex in a residential area where the community
relies on groundwater as its primary source of drinking water. A removal PAISI
determines that, to reduce immediate threats. the contaminated soil must be
excavated and removed. Further, to prevent contaminated groundwater from
reaching nearby drinking water aquifers. the removal contractor installs three
extraction wells. Later in the remedial SI, EPA personnel decide to collect data
for an HRS score, as well as for the RIIFS to select a long-term remedy. As part of
this remedy, a second contractor excavates an additional, deeper layer of soil to
eliminate the source of contamination. During the RI, EPA determines that the
extraction wells installed under the removal program did not meet all ARARs.
and were not situated to extract the entire plume of contaminated groundwater.
The remedial contractor therefore installs four more wells, for a total of seven.

The infonnation in this document is not by any means a complete representation ofEPA's regulations or policies.
but Is an introduction used for Hotline training purposes.
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The contaminated groundwater plume is extracted and treated and the aquifer is •
returned to its beneficial use.

Example 2b: SACM Process:
At the same site, an integrated site assessment provides HRS and RIfFS data, and
helps EPA determine that it must remove the surface layer of contaminated soil
under time-critical authority, and a deeper layer of contaminated soil \iVith an
early remedial action. One contractor simultaneously removes both of these
layers. Also, as a removal action, the contractor drills three extraction wells to
protect the drinking water sources. The wens meet all ARARs and are .
strategically placed such that only one more well is needed for the long-term
remedial action. These four wells extract the contaminated groundwater plume,
and the aquifer returns to its beneficial use.

In this scenario, EPA used removal and remedial authorities together to consolidate
steps in the cleanup process and provide an equal measure of protection and
remediation. A more efficient remedial design saved time and money.

2.3 ENFORCEMENT

SACM continues to emphasize EPA's "enforcement first" policy. Thus, EPA must
initiate potentially responsible party (PRP) searches and negotiations as early as •
possible. However, because response actions under SACM may begin sooner, there
is a greater need to expedite PRP searches so that response actions may begin. To
preserve valuable resources, Regions must be careful to expedite PRP searches only,
at sites that may need a remedial response. Thus, the timing of searches is very
important, and EPA must have a clear strategy to conduct PRP searches.

In order to conduct PRP searches more quickly, SACM encourages the use of a
phased PRP search that focuses on establishing the liability of, and negotiating with,
those PRPs who are easily found. Once EPA identifies the core group of PRPs, the
PRPs can lead the response, with EPA oversight. Involvement with PRPs whose
liability is too costly or time-consuming (e.g., extensive litigation is necessary) to
establish may be delayed until after initiation of the response action.

•
The iJlformatlon In this document is not by any means a complete representation ofEPNs regulations or poHcies.

but Is an introduction used for Hotline training purposes.
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2.4 PUBLIC PARTICIPATION

EPA's experience has shown that early and frequent communication with local
communities can enhance a site response; this is particularly true under SACM.
Because SACM is a new and unfamiliar approach to cleanup, public outreach and
education are crucial to obtaining public support. EPA must continue to involve
the public as early as possible throughout all stages of the response process.
Integrated site assessments and early actions, however, may have community
involvement requirements that differ from traditional requirements. For example.
because the NCP requires that the administrative record be made available when the
RIIFS begins, a site undergoing a combined SIIRI/FS will require earlier
establishment of an administrative record.

2.5 REGIONAL DECISION TEAMS

If SACM is to successfully decrease the time and money spent under the Superfund
program. a creative and informed approach is needed for each site. To ensure solid
decisions are made, an experienced and knowledgeable team of experts, typically
ca])ed a Regional Decision Team (RDT) , has been formed in many of the Regions.
The goals of the RDT are effective coordination, communication, and integration of
program authority, expertise, and resources to implement wise and consistent

• decisions at Superfund sites.

Regions have flexibility both in establishing and selecting the members of the RDT.
Some Regions may have more than one team while some may not establish a RDT
as a method to implement SACM. Members may include state officials, on-scene
coordinators (OSCs), remedial project managers (RPMs). community involvement
coordinators, and site and risk assessors. Once selected, the RDT develops rules that
apply to all sites in the Region including criteria for selecting response actions and
PRP search methods. Strategies for communicating with Headquarters. states, and
support agencies, such as the Department of Justice. are created, and a plan for
integrating site evaluations is formed.

Although the day-to-day operations of each site remain the responsibility of the site
managers, the RDT can playa major role in site-specific decisions. The Team .
prioritizes sites in the Region by addressing the worst sites first, and decides how
early and long-term actions should be used at each site. The RDT may provide
policy and strategic direction to site managers, sign RODs or action memorand.a. and
determine which sites are of NPL caliber so the RIIFS can be included in the
integrated site assessment. In addition, the RDT ensures that response actions are
fuJly consistent with the requirements contained in CERCLA and the NCP. For
more i!1formation on SACM's RDT mechanism see SACM Regional Decision
Teams -- Interim Guidance (OSWER Directive 9203.1-051)

•
The information in this document is not by any means a complete representation of EPA's regulations or policies.

but is an Introduction used for Hotline training purposes.
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3. PRESUMPTIVE REMEDIES AND RESPONSE STRATEGIES

Presumptive remedies are a key component of SACM. They represent ~a way to
streamline remedy selection based on experience at certain types of sites. Before
SACM, EPA presumed that each site on the NPL was unique and required a site
specific review of remedial alternatives. EPA has now learned from experience that
many sites have similar contaminated media, types of wastes, or historical
industrial practices, and as a result, will most likely require use of similar
technologies in the remedy. By adopting technologies consistently selected at the
majority of similar sites, presumptive remedies ensure that a site is cleaned up
faster, while still remaining consistent with the NCP's intent of protecting human
health and the environment. Also, since the Agency anticipates using presumptive
remedies at appropriate sites, remedy selection is expected to be generally more
consistent across the nation.

EPA identified several categories of sites where presumptive remedies are
appropriate: municipal solid waste landfills (MSWLFs); sites with volatile organic
compounds (VOCs) in soils, sediments, and sludges; and woodtreater sites.
Presumptive remedy guidance exists for all of these types of sites and is under
development for sites with metal contamination.

For certain types of sites or contaminants, EPA believes a broader approach, a
"comprehensive response strategy." is more appropriate. To date, only a
presumptive response strategy for sites with groundwater has been developed. EPA
is currently contemplating a comprehensive response strategy for manufactured gas
plant (MGP) sites. The discussion below provides details of existing and future
presumptive remedies.

MUNICIPAL SOLID WASTE LANDFILLS

In September 1993. EPA selected a presumptive remedy for MSWLFs, which
constitute approximately 20 percent of all NPL sites (OSWER Directive 9~355.3-18FS).

Because treatment is usually impracticable at such sites. the presumptive remedy is
a containment remedy which includes the following components as appropriate on
a site-specific basis: capping to contain the contamination, collection and treatment
of the gas and leachate, containment of the contaminated groundwater plume, and
the use of institutional controls to supplement engineering controls. Since all of
these actions are demonstrated methods of reducing the risk at MSWLFs, they are
now a part of a multi-component presumptive remedy for MSWLFs.

The containment presumptive remedy also takes into account the pOSSibility that
hot spots, e.g., drums containing principal threat wastes, may need to be addressed.
EPA decides whether the combination of the waste's physical and chemical
characteristics and volume is such that the integrity of the new containment system
will be threatened if the waste is left in place. If so, the hot spot may need to be

The Information in this document is not by any means a complete representation of EPA's regulations or policies.
but is an introduction used for Hotline training purposes.
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treated or excavated prior to construction of the landfill cap. This presumptive •
remedy does not address exposure pathways outside the landfill. and does not
provide a long-term remedy for groundwater restoration. More guidance on the
presumptive remedy for municipal waste landfi]]s is found in Presumptive Remedy
for CERCLA Municipal Waste Landfill Sites (OSWER Directive 9355.0-49FS).

SITES WITH VOCs IN SOILS

Over the years, EPA conducted numerous remedial actions at sites with VOC
contamination. This wealth of experience aJJowed EPA in September 1993~ to
identify three preferred technologies based on a comprehensive ROD analysis.
These treatment methods - soil vapor extraction, thermal desorption, and
incineration of the contaminated soil - comprise the presumptive remedy for sites
with vae contamination. The first remedy. soil vapor extraction. removes vacs by
passing air through the soil. Thermal desorption heats the soil until the VOCs are
vaporized and coJJected for treatment. Incineration decomposes VOCs at high
temperatures. Except under unusual circumstances, one of these remedies should
be used at a site with VOCcontamination. More information on this presumptive
remedy is found in Presumptive Remedies: Site Characterization and Technology
Selection for CERCLA Sites with Volatile Organic Compounds in Soils (OSWER
Directive 9355.0-48FS).

,"\TOaD TREATER SITES

As EPA gained experience at sites contaminated by wood treatment processes, four
treatment technologies emerge<;l as the most frequently selected. The Agency
selected these technologies as the presumptive remedies for wood treater sites in
December 1995. Three of the technologies are for treatment of organic
contaminants. and one is for treatment of inorganic contaminants. If organic
contaminants are present at the site, bioremediation, which is the chemical
degradation of organic contaminants using microorganisms. is the primary remedy.
Thermal desorption 'or incineration are also options for treatment of organic
contaminants. The presumptive remedy for wood treater sites with inorganic
contamination is immobilization. Immobilization traps the chemical in place,
either by solidifying it (e.g., with a cement), or stabilizing it (i.e., chemically binding
it to its surroundings). Sites with both organic and inorganic contamination use a
series of organic and inorganic treatments caJJed a treatment train. For more
guidance on wood treater sites, see Presumptive Remedies for Soils. Sediments. and
Slud~es at Wood Treater Sites (OSWER Directive 9200.5-162).

GROUNDWATER CONTAMINATION

InitiaJJy, EPA did not anticipate the extent and types of groundwater contamination,
nor the complexity of subsurface conditions found at Superfund sites. Since
approximately 85 percent of Superfund sites have contaminated groundwater, EPA
decided it necessary to create a remedy selection guidance. Because of the complexity

The information in this document Is not by any means a complete representation ofEPA's regulations or policies.
. but is an introduction used for Hotline training purposes.
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of these sites. there is no single technology that is appropriate for all sites with
groundwater contamination. Therefore, in October 1996, EPA created a presumptive
response strategy instead of a presumptive remedy. Because it is difficult and time
consuming to fully characterize the subsurface nature of a site, a recurring problem
at groundwater contaminated sites 'was that remedies were selected without
sufficient data. Thus. a major part of the presumptive strategy is the phased
approach, which allows data collected from initial assessment phases to be used to
further characterize the site. Thus, the remedy is selected using more accurate and
complete information. EPA also outlined methods for deferring the selection of, or
refining, a remedy after the ROD is signed. Finally, the Agency selected several
presumptive technologies for treatment of extracted groundwater. See Presumptive
Response Strategy and Ex-Situ Treatment Technologies For Contaminated Ground
Water at CERCLA Sites (OSWER Directive 9283.1-12) for more guidance.

FUTURE PRESUl\.1PTIVE REMEDIlES AND RESPONSE STRATEGIES

Only the metals in soils presumptive remedy remains to be completed. EPA .
considered developing additional presumptive remedies, including one for sites
with PCB contamination, but found remedies for those other categories of sites
already stipulated through other program regulations; thus no new presumptive
remedies are currently anticipated. The current focus for this initiative is on
appropriately using existing presumptive remedies. EPA's Technology Innovation
Office is currently developing a presumptive response strategy for manufactured gas
plant sites.

The Wonnation in this document is not by any means a complete representation of EPA's regulations or policies.
but Is an introduction used for Hotline training purposes.
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The information in this document is not by any means a complete representation of EPA's regulations or polides.
but Is an Introduction used for Hotline training purposes.
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4. MODULE SUMMARY

EPA created SACM to reduce the time and money spent at Superfund sites, while
continuing to protect human health and the environment. Instead of conducting a
series of separate site assessments, SACM integrates them into one continuous site'
assessment with one report, if possible. Also, where EPA once categorized all
actions as either remedial or removal, the Agency now conducts early and long~

term actions using either authority. This allows for earlier remedial actions and
earlier risk reduction. EPA continues to use an enforcement first policy, and
attempts to begin enforcement procedures as soon as possible under SACM. Public
perception of SACM is a high priority, thus the involvement of the public at all
stages of the response is absolutely necessary.

The SACM process is coordinated by RDTs comprised of EPA and state personnel
experienced in early and long-term actions, site assessment, enforcement, anq
community relations. .

The presumptive remedy initiative under SACM promotes the use of cleanup
technologies historically shown to be effective at similar types of sites. To date, EPA
has published presumptive remedies for municipal landfills, sites with VOC
contamination, and wood treater sites, as welLas·a presumptive response strategy for
groundwater contamination.

TIle information in this document is not by any means a complete representation ofEPA's regulations or polities.
but is an introduction used for Hotline training purposes.
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Office of Emergency and Remedial Response Quick Reference Fact Sheet

This fact sheet describes the role of cost in the selection of remedial actions under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA, commonly referred to as Superfund). COSlIS
a central factor in all Superfund remedy selection decisions. The objective of this fact sheet is to clarify the current
role of cost as established in existing law, regulation, and policy. This fact sheet does not elevate or establish a new
role for cost in the Superfund program, but rather describes the current role of cost as established by the Superfund
statute (CERCLA) and the Superfund regulations (the National Oil and Hazardous Substances Contingency Plan
(NCP», and as expanded upon in EPA guidance.

Through the distribution of this fact sheet, EPA hopes to ensUre that all stakeholders involved in the
Superfund process fully understand the important role thal cost plays in remedy selection under existing law and policy,
and to summarize recent initiatives aimed at enhancing the cost-effectiveness of remedial actions. These initiatives
include the National Remedy Review Board, Remedy Selection Rules of Thumb, and Updating Remedy Decisions.

I) Protect human health and the environment;

3) Be cost-effective;

2) Comply with applicable or relevant and
appropriate requirements (ARARs) unless a
waiver is justified;

The NCP sets forth the Remedial
InvestigationlFeasibility Study (RI!FS) process for
gathering the information necessary to select a remedy
that is appropriate for the site and fulfills these
statutory mandates. The RI includes sampling and
analysis to characterize the nature and extent of site
contamination, performance of a baseline risk
assessment to assess the current and potential future
risks to human health and the environment posed by
that contamination, and the conduct of treatability
studies to evaluate the potential costs and effectiveness
of treatment or recovery technologies in reducing the
toxicity, mobility, or volume of specific site waste.
The FS includes the development and screening of
alternative remedial actions, and the detailed
evaluation and comparison of the final candidate
cleanup options. Typically, a range of options is
developed during the FS concurrently with the RI site
characterization, with the results of each influencing
the other in an iterative fashion.

The NCP also lays out a two-step selection
process, in which a preferred remedial action is
presented to the public for comment ina Proposed
Plan, which summarizes preliminary conclusions as to
why that option appears most favorable based on the
information available and considered during the FS.
Following the receipt and evaluation of public
comments on the Proposed Plan, which may include
new information (e.g., a fuller view of community

Utilize permanent solutions and alternative
treatment technologies or resource recovery
technologies to the maximum extent
practicable; and

Satisfy a preference for treatment as a
principal element, Q[ provide an explanation
in the Record of Decision (ROD) why the
preference was not met.

o STATUTORY AND REGULATORY
CONTEXT FOR THE CONSIDERATHON
OF COST

Understanding the role of cost in the
Superfund remedy selection process requires an
understanding of the statutory and regulatory
provisions that guide this process. CERCLA
established five principal requirements for the
selection of remedies. Remedies must:

4)

5)
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input on the options, new information on technology
performance), the decision maker makes a final
decision and documenlS the selected remedy in a ROD.
For a general discussion of this process, see EPA's
"Guidance for Conducting Remedial Investigations
and Feasibility Studies Under CERCLA Interim
Final," OSWER Directive 9355.3-01, October 1988,
and "Guide to Selecting Superfund Remedial Actions•..
OSWER Directive 9355.0-27FS. hereinafter referred to
as the RIlFS Guidance and the Remedy Selection
Guidance, respectively.

In addition to the items discussed in more detail
below, it is important to keep in mind that remedial
action costs are influenced, in general, by the quality
of the conceptual site model (CSM), which is a three
dimensiOnal "picture" of site conditions that illustrates
contaminant distributions, release mechanisms,
exposure pathways, migration routes, and potential
receptors. The CSM documenlS current site conditions
and is supported by maps, cross sections, and site
diagrams that illustrate what is known about human
and environmental exposure through contaminant
release and migration to potential receptors. It is
initially developed during the scoping phase of the
RJ/FS, and modified as additional information
becomes available. Careful evaluation of site risks,
incorporating reasonable assumptions about exposure
scenarios and expected future land use, and the
definition of principal threat waste generally
warranting treatment, help to prevent implementation
of costly remediation programs that may not be
warranted.

In addition, EPA expects that the appropriately
consistent application of existing national policy and
guidance will result in the selection of cost-effective
remedies. Guidance that promotes cost-effective
decision making includes the Presumptive Remedy
series, Soil Screening Guidance, and Land Use
Guidance. For more information, see OSWER
Directives 9355.0 - 47FS, 9355.4-14FSA, and 9355.7
04, respectively.

e CONSIDERATION OF COST
DURING THE DEVELOPMENT AND
SCREENING OF ALTERNATIVES

Owing the first Slep of the FS, a range ofremedial
alternatives is developed and then screened in order to
identify those alternatives that should be considered in
more detail. Cost estimates developed for each option
comprise the short- and long-tenn cost of remediation,
including capital costs (e.g., the costs to put remedial
technology in place, including those for equipment,

2

labor, materials, and services), and the annual costs A
operations and maintenance (0 & M) for the entire
period during which such activities will be required.
COSlS should be discounted to a cOllUDon base year to

evaluate expenditures over time. A discount rate of
seven percent before taxes and after inflation should be
used to account for the time value of money (see

"Revisions to OMB Circular A·94 on Guidelines and
Discount Rates for Benefit-Cost Analysis, .. OSWER
Directive 9355.3-20. June 25, 1993). A more
complete description ofremedial action cost estimating
can be found in the RIlFS Guidance.

Development of Alternatives

In elaborating the RIlFS process, the NCP
instructs decision makers on how to implement both
the mandate to utilize permanent solutions and
treatment to the maximum extent practicable and the
requirement to select remedial actions that are cost
effective. SpecificaJly, the NCP establishes the
program goal and expectations found at 40 CFR
300.430(a)( 1)(iii) (See Exhibit I). These expectations
identify the appropriate methods of protection which
generaJlyshould guide the development of cleanup
options for cOllUDon types of site situations, while
allo!Ving flexibility to modify these expectations to take
into account truly unique site circumstances.

The NCP states that the overall goal of the remedy
selection process is "to select remedies that are
protective of human health and the environment, that
maintain protection over time, and that minimize
untreated waste" (40 CFR 300.430(a)(J )(i)). This goal
reflects CERCLA's emphasis on treatment as the
preferred method ofprotection. However, recognizing
that CERCLA tempers its emphasis on permanent
solutions and treatment through the addition of lhe
qualifier "to the maximum extent practicable," and
also contains the co-equal mandate for remedies to be
cost-effective, the NCP goes on to state that, in
general, "EPA expects to use treatment to address the
principal WealS posed by a site, wherever practicable.
Principal WealS for wh ich treatment is most likely to
be appropriate include liquids, areas contaminated
with high concentrations of toxic compounds, and
highly mobile materials" (40 CFR
300.430(a)(1 )(iii)(A)) (see ':4 Guide to Principal
Threat and Low Level Threat Wastes," Publicatjon
9380.3-06FS. November 199/).

At the same time, "EPA expects to use
engineering controls, such as containment, for waste
that poses a relatively low long-term threat or where
treatment is impracticable," and to combine these

•
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Exhibit 1

PROGRAM EXPECTATIONS

•

••

Protection of human health and the
environment can be achieved through a variety of
methods: treatment to destroy or reduce the inherent
hazards posed by hazardous substances, engineering
controls (such as containment), and institutional
controls to prevent exposure to hazardous substances.
The NCP sets out the types of remedies that are
expected to result from the remedy selection process
(Sec. 300.430(a)( I )(iii)).

~ Treat principal threats, wherever practicable.
Principal threats for which treatment is most
likely to be appropriate are characterized as:

• Areas contaminated with high
concentrations of toxic compounds;

• liquids and other highly mobile materials;
• Contaminated media (e.g., contaminated

ground water, sediment, soil) that pose
significant risk of exposure; or

• Media containing contaminant
concentrations several orders of magnitude
above health-based levels.

~ Appropriate remedies often will combine
treatment anJl containment. For a specific site,
treatment of the principal threats(s) may be
combined with containment of treatment
residuals and low-level contaminated material.

>- Containment will be considered for wastes that
pose a relatively low long-term threat or where
treatment is impracticable. These include
wastes that are near health-based levels, are
substantially immobile, or otherwise can be

methods and use of institutional controls, as
appropriate, at sites with both types of contaminated
materials (40 CFR 300.430(a)(1 )(iii)(8) and (C)).

In addition, "EPA expects to use institutional
controls such as water use and deed restrictions to
supplement engineering controls as appropriate for
short- and long-term management to prevent or limit
exposure to hazardous substances, pollutants, or
contaminants.... The use of instionional controls shall
not substitute for active response measures (e.g.,

3

reliably contained over long periods of time; wastes
that are technically difficult to treat or for which
treatment is infeasible or unavailable; situations
where treatment-based remedies would result in'
greater overall risk to human health or the
environment during implementation due to potential
explosiveness, volatilization, or other materials
handling problems; or sites that are extraordinarily
large where the scope of the problem may make
treatment of all wastes impracticable, such as
municipal landfills or mining sites.

~ Institutional controls are most useful as a
supplement to engineering controls for short
and long-term management. Institutional
controls (e.g., deed restrictions, prohibitions of
well construction) are important in controlling
exposure during remedial action implementation
and as a supplement to long-term engineering
controls. Institutional controls alone should not
substitute for more active measures (treatment or
.containment) unless such active measures are
found to be impracticable.

~ Innovative technologies should be considered
if they offer the potential for comparable or
superior treatment performance, fewer/lesser
adverse impacts, or lower costs for similar
levels of perf017lUlnce than demonstrated
technologies.

~ Ground waters will be returned to their
benejicwl uses wherever practicable within a
timeframe that is reasonable given the
particular circumstances ofthe site.

treatment and/or containment of source material,
restoration of ground waters to their beneficial uses) as
the sole remedy unless such active measures are
determined not to be practicable, based on the
balancing of trade-offs among alternatives that is
conducted during the selection of remedy" (40 CFR
300.430(a)(I )(iii)(D)).

The NCP also contains the following expectation
for Ground Water Response Actions: "EPA expects to
return usable ground waters to their beneficial uses
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whenever practicable, within a time frame that IS

reasonable given the particular circumstances of the
site. When restoration of ground water to beneficial
uses is not practicable, EPA expects to prevent further
migration of the plume, prevent exposure to the
contaminated ground water, and evaluate further risk
reduction" (40 CFR 300.430(a)(1)(iii)(F)). This
recognizes that there may be particular site
circumstances (e.g., DNAPL in fractured bedrock)
where complete restoration will not be practicable.

These Superfund program expectations guide the
development of remedial alternatives during the FS.
Although cost is not a specific element of the
Superfund program expectations, the recognition that
different waste management approaches (i.e.,
combinations of treatment, containment, and
institutional controls) may be appropriate at different
sites depending on the types of threats posed, reflects
a "built-in" sensitivity to the issue of cost in the
Superfund remedy selection process (e.g., large sums
of money should not be spent treating low-level threat .
wastes). These expectations reflect EPA's belief that
certain source materials are generally addressed best
through treatment because of technical uncertainties
regarding the long-term reliability of containment of
these materials, and/or the serious consequences of
exposure should a release occur. These expectations
also reflect the conclusion that other source materials
generally can be reliably contained.

Screening of Alternatives

The NCP describes cost as one of three
"screening" criteria (the others being effectiveness and
implementability) used to identify higher cost
alternatives that should not be carried forward for
detailed evaluation. Alternatives may be screened out
if they:

J. Provide "effectiveness and implementability
similar to that of another alternative by employing
a similar method of treaunent or engineering
control, bm at greater cost" (40 CFR
300.43{)(e)(7)(;;;)).

2. Have costs that are "grossly excessive compared to
[their] overall effectiveness" (40 CFR
300.430(eX7)(iii)). For example, the costs
associated with treating a complex mixlUfe of
heterogeneous wastes without discrete hot
spots (e.g., a large municipal landfill) would
likely be considered excessive in comparison to
the effectiveness of such treatment. As a result, a

4

treatment alternative for such a site would likely
be eliminated from consideration during the
screening process.

Cost estimates at the alternative screening stage
should focus on relative, rather than absolute,
accuracy. At the screening stage, it may also be
unnecessary to evaluate costs that are common to all
alternatives.

e CONSIDERAnON OF COST
DURING THE DETAILED ANALYSIS
OF ALTERNATIVES AND THE
IDENTIFICATION OF A PREFERRED
ALTERNATIVE

The purpose of the detailed analysis is to
objectively assess the alternatives with respect to nine
evaluation criteria that implement the statutory
provisions of CERCLA section 121. This analysis
consists of an individual evaluation of each alternative
with respect to each criterion, and a comparison of
options designed to detennine the relative performance
of Ute alternatives and identify major trade-offs among
them (i.e., relative advantages and disadvantages) with
respect to the same factors.

The decision maker uses information assembled
and evaluated during the detailed analysis in selecting
a remedial action. Cost estimates at the detailed
analysis stage should capture all remedial costs and.
whenever possible, should provide an accuracy of +50
percent to-30 percent. Sensitivity analysis may be
warranted if a cost estimate might vary significantly
with relatively small changes in the underlying
assumptions, especially those concerning the effective
life ofa remedial action, the 0 & M costs. the dtWation
of cleanup, site characteristics (e.g., volume of
contaminated material), and the discount rate (RIfFS
Guidance. page 6-12).

The actual process of selecting a Superfund
remedy is the decision making bridge between
development of remedial alternatives during the FS
and documentation of the selected remedy in a ROD.
The process begins with the identification of a
preferred remedial alternative from among those
developed in the FS. This preferred alternative is then
presented to the public for comment in the form of a
Proposed Plan. Based on the review of public
comments, a final remedy selection decision is made
and documented in a ROD.

•
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Cost is a critical factor in the process of
identifying a preferred remedy. In fact, CERCLA and
the NCP require that every remedy selected must be
cost-effective. A brief summary of the relationship
between the nine remedy selection criteria and the five
principal statutory remedy selection requirements will
provide a useful context for a discussion of the role of
cost in the remedy selection process. For a more
detailed discussion of the nine criteria and the remedy
selection process in general, see EPA's Remedy
Selection Guidance.

Relationship Between the Nine Criteria
and Statutory Requirements for
Remedy Selection

During the remedy selection process, nine
evaluation criteria are considered in distinct groups
which play specific roles in working toward the
selection of a remedy that satisfies the five principal
statutory requirements. The nine evaluation criteria
include two "threshold" criteria, five "balancing"
criteria (including cost), and two "modifying" criteria
(state and community acceptance), as illustrated in
Exhibit 2. The modifying criteria are considered to the
extent possible during the process leading up to and
including the Proposed Plan, and are fully considered
after public comments on that plan have been received.
Following receipt and, consideration of public
comments, including any new information they might
contain, the decision maker makes a final decision
which is documented in the ROD.

The first two statutory requirements -- protection
of human health and the environment, and compliance
with ARARs (unless a waiver is justified) -- are
embodied in the two threshold criteria. A remedial
alternative must satisfy these two requirements to be
eligible for further evaluation against the other seven
factors.

Advantages and disadvantages of alternatives that
satisfy the threshold criteria are balanced using the five
balancing criteria, and the two modifying criteria (if
there is enough information to consider these latter
criteria in advance of the formal public comment
process). This balancing determines which option
represents the remedy that utilizes "permanent
solutions and alternative treatment technologies or
resource recovery teChnologies to the maximum extent
practicable" (MEP) for that site (40 CFR
300.430(f)(1Xii)(E»). The decision maker considers the
statiltory preference for treatment as an "overlay" to
inform and direct this balancing Uti).

5

The alternatives are also separately evaluated
agains( a subset of the criteria to make the
determination of which option(s) satisfy the statutory
cost-effectiveness. A remedial alternative is cost
effective if its "costs are proportional to its overall
effectiveness" (40 CFR 300.430(f}(1)(ii)(D». Overall
effectiveness of a remedial alternative is determined by
evaluating the following three of the five balancing
criteria: long-term effectiveness and permanence;
reduction in toxicity, mobility and volume (TMV)

through treatment; and short-term effectiveness (See
Exhibit 3). Overall effectiveness is then compared to
cost to determine whether the remedy is cost-effective
(id.).

Cost considerations are therefore factored into the
balancing of alternatives in two ways. Cost is factored
into the determination of cost-effectiveness, as
described above. And, cost is evaluated along with the
other balancing criteria in determining which option
represents the practicable extent to which permanent
solutions and treatment or resource recovery
technologies can be used at the site. This balancing
emphasizes two of the five criteria (long-term
effectiveness and permanence, and reduction ofTMV
through treatment) (40 CFR 300.430(/)(1 )(ii)(E»),
However, in practice, decisions typically will turn on
the 'criteria that distinguish the different cleanup
options most. The expectations anticipate some of the
likely tradeoffs in several common situations, although
site-specific factors will always playa role.

The Role of Cost in Determining
Whether to Waive ARARs

Section 121 of CERCLA specifies that all
remedial actions must "meet any Federal standards,
requirements, criteria or limitations that are
determined to be legally applicable or relevant and
appropriate requirements." Specific statutes cited in
CERCLA that might present such an ARAR include
the Solid Waste Disposal Act, the Toxic Substances
Control Act, the Safe Drinking Water Act, the Clean
Air Act, the Clean Water Act, and the Marine
Protection Research and Sanctuaries Act. In addition
to the Federal ARAR requirement, remedial actions
must meet any applicable or relevant and appropriate
promulgated State standard, requirement, criterion or
limitation if it is more stringent than the corresponding
Federal requirement. As previously discussed,
compliance with ARARs is one of the two threshold
criteria for the selection of a preferred remedy.



Exhibit 2

RELATIONSHIP OF THE NINE CRITERIA
TO THE STATUTORY FINDINGS •

--------------------~I
LONG-TERM EFFECllVENESS !- I
AND PERMANENCE I,

PROTECTION OF HUMAN HEALTH
olND THE ENVIRONMENT

COMPUANCE WITH ARARs

TOXICITY. MOBIUTY. OR
VOLUME REDUCTION
THROUGH TREATMENT

SHORT-TERM EFFECllVENESS

IMPLEMENTABILlTY

I STATUTORY FINDINGS

bead; .m a2!dc2m:ddi!C:c3ac8Zc::co:2ma :

PROTECTION OF HUMAN HEALTH
olND THE ENVIRONMEf'lT

COMPUANCE WITH ARARs OR
JUSTlFICATION OF A WAIVER

COST·EFFECTIVENESS

'----l.~ UTILIZATION OF PERMANENT
SOLUTIONS AND TREATMENT OR
RECOVERY TO THE MAXIMUM
EXTENT PRACTICABLE ("MEP")

ICOST

STATE AGENCY ACCEPTANCE

COMMUNITY ACCEPTANCE

Cost is not a factor in the identification of ARARs.
However, CERCLA authorizes the waiver of an ARAR
with respect to a remedial alternative if anyone of six
bases exist (See Exhibit 4). As described below, COSI
may be a consideration with respect to determining
whether a technical impracticability, equivalent level
of performance, or Fund-balancing waiver is
warTanted.

1. Technicallmpracticability

Cost is relevant to the technical impracticability
waiver, because engineering feasibility is ultimately
limited by cost. EPA has stated that cost can be
considered in evaluating technical impracticability,
although it "should generally playa subordinate role"
and should not be a major factor unless compliance
would be "inordinately costly" (55 FR al 8748, March
8, 1990). Thus, the role ofcost in evaluating technical
impracticability is more limited than in the general
balancing of tradeoffs with respect to the remedy
selection criteria, but cost may be considered in certain
cases.

6

PREFERENCE FOR TREATMENT AS A
PRINCIPAL ELEMENT OR 'EXPLANATION AS
TO WHY PREFERENCE NOT SATISFIED

2. Equivalent Level of Performance

This waiver is available when an alternative will
provide a level of performance equivalent to thaI
required by the ARAR, but through an alternative
design or method of operation. While cost is nOI
cODsidere4 in evaluating equivalence, this waiver can
provide cost-saving flexibility in selecting remedies.
Alternative, less expensive technologies that altain the
same outcome (e.g., concentration of residuals) should
be explored before concluding that a highly costly
approach must be adopted because it is an action
specific ARAR.

3. Fund Balancing

For Fund-financed remedies, the fund-balancing
waiver may be invoked when compliance with an
ARAR would not provide a balance between the need
to provide protection at a site and the need to address.
other sites. EPA's policy is to consider this waiver
when the total cost of a re~,ledy is greater than four
times the oational average cost of remediating an
operable unit (currently, 4x$10 million, or $40
million), or in other cases where "EPA determines

•
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Exhibit 3

ELEMENTS OF THE CERCLA REMEDY SELECTION
COST-EFFECTIVENESS DETERMINATION

LONG-TERM EFFECTIVENESS Ii-
L",,__......_ ....AioioND_P...ERM_AN.....E...N...C...E"""' ~.----

• MAGNITUDE OF RESIDUAL RISK
• ADEQUACY AND RELIABILITY OF

CONTROLS

REDUCTION OF TOXICITY. MOBILITY,
OR VOLUME lllROUGH TREATMENT

• TREATM~NT PROCESS USED AND
MATERIALs TREATED

• AMOUNT OF HAZARDOUS MATERtAl.S DESTROYED
OR TREATED

• DEGREE OF EXPECTED REDUCTlONS IN TOXICITY,
MOBLnY,ANDVOLUME

• DEGREE TO WHICH TREATMENT IS IRREVERSIBLE
• TYPE AND QUANTITY OF RESIDUALS REMAINING

AFTER TREATMENT

' .S.H..O=R.T-IlIlIT.E.RM_E..FF=ElllIlCT_IVll!!EIIlIN.EaSS 1lIllIl1

COST- ---
EFFECTIVENESS COST I

• CAPITAL COSTS
• OPERATIONS AND

MAINTENANCE COSTS
• PRESENT WORTti COST

•

•

• PROTECTION OF COMMUNITY DURING
REMEDIAL ACTIONS

• PROTECTION OF WORKERS DURING
REMEDIAL ACTIONS

• ENVIRONMENTAL IMPACTS
• "T1ME UNTIL REMEDIAL OBJECTIVES

ARE ACHIEVED

that the single site expenditure would place a
disproportionllle burden on the fund" (55 FR at 8750).

Consideration of Cost in Determining
the Approach to Complying with
ARARs

Even when waivers are not available, the NCP
provides opportunity for cost-savings in achieving
cleanup goals. For example. the NCP requires cleanup
10 relevant and appropriate Maximum Contaminant
Levels (MCLs) and non-zero MCL goals (MCLGs)
when remedialing contaminated ground water whose
beneficial use is as a drinking water source. However.
the time frame over which the MCLs must be achieved
may be adjusted, depending on such factors as whether
the aquifer is currently being used or likely to be
needed in the near fulJJre. In some cases. allowing for
an extended time frame to achieve cleanup standards
provides the opportunity to develop less intensive.
lower cost alternatives.

7

e RECENT SUPERFUND REFORMS
THAT PROMOTE COST
EFFECTIVENESS

The Administrative reforms announced in October
1995 include several initiatives that are intended, in
part. to control remedy costs and further facilitate the
achievement of cost-effective cleanup.

National Remedy Review Board

The National Remedy Review Board brings
together senior EPA technical and policy experts to
review and make recommendations on proposed
cleanup actions at sites where the estimated cost for the
preferred alternative is more than $30 million. Q[ more
than $]0 million and 50% greater than the cost of the
least costly, protective, ARAR-compliant alternative.
Regional decision makers are expected to give the
Board's recommendations substantial weight. However,
other important factors may influence the final
Regional decision, such as public comment or
technical analysis of remedial options. This refonn



'. . .
does not supersede any delegated decision making
authority.

Remedy Selection "'Rules of Thumb and
Management Review Triggers'"

be emphasized, alrhough other types of updates are not
excluded: a) where new remediation technology is
available; b) where remediation objectives or
approaches need revision; and c) where streamlining
of a ground water monitoring program is reasonable. •

Rules of thumb consist of key principles and
expectations corresponding to three major policy areas
in the remedy selection process: assessment and
management of risk; treatment of principal threats
versus containment of low-level threat waste; and
ground water response actions. The purpose of this
initiative is to promote consistent, reasonable, and
cost-effective decision making through the appropriate
application of national policy ar:d guidance. In
addition, EPA is developing a set of "Management
Review Triggersh that will flag senior EPA
management attention to specific aspects ofproposed
remedies that should be examined closely to ensure
they are justified by site-specific conditions. Together,
rules of thumb and management triggers will become
part of a standard list of Superfund issues on which
Headquarters, Regions and States work together to
ensure appropriate application of national policy and
guidance.

Updating Remedy Decisions

The purpose of this reform is to encourage
Superfund RODs. These updates are intended to bring
past remedy decisions into line with the current state
ofknowJedge with respect to remediation science and
technology, and in so doing to improve the cost
effectiveness of site remediation while ensuring
reliable proteetioo ofhuman healrh and the appropriate
changes to remedies selected in existing environment.
The primary focus of the "Update" reform effort will
be ground water sites, as ground water science has
advanced a great deal since the inception of the
Supetfund program. Three basic types of updates will

1.

2.

3.

4.

5.

6.

Exhibit 4

BASES FOR ARAR WAIVERS

The alternative is an interim measure that will
becane part of a total remedial action that will attain
theARAR;

Compliance with the requirement will result in
greater risk to human health and the environment than
other alternatives; .
Compliance with the requirement is technically
impracticable from an enginccring perspective;

'The alternative will attain a standard ofpcIformance
that is equiV"etIent to that required under the otherwise
applicable standard, requirement, or Iimitatioo
through use of another method;

With respect to a state requirement, the state has not •
consistently applied, or demonstrdted the intention to
consistently apply, the promulgated requirement in
similar circumstances at other remedial actions within
the state; or

For Fund-financed response actions only, an
alternative that attains the ARAR will not provide a
balance between the need for protection of human
health and the environment at the site and the
availability of Fund monies to respond to other sites.

NOpCE: The policies set out in this memorandum are ioteDded solely as guidance. They are DOt intended, DOT caD they be relied upon. to aeate
any risbls enfor=lblc by aDy p:uty iD litigation with the United States. EPA officials may decide to follow the guidance provided in \his
memorandum, Ill" to act at variance with the guidance, based OQ an analysis of specific site circumstances. The Agency also reserves the right to
ch:ulge this guidance at any timc without public DOtice.
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Utah Power & Light!American Barrel, UT

m!!Wi!Iiagj·~""'m~~~1.~..1t'P1ien~

~ .i~~$D36;OOJpm'(r&n'#iorlh~m83M

DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Utah Power & Light/American Barrel Site, Salt Lake City, Utah. -

STATEMENT OF BASIS AND PURPOSE

TIlis decision document presents the selected remedial action for the Utah Power &
Light/American Barrel Site in Salt Lake City, Utah, which was chosen in accordance with
the requirements of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), as amended by Superfund Amendments and Reauthorization
Act of 1986 (SARA), and, to the extent practicable, the National Oil and Hazardous
Substances Pollution Contingency Plan (NCP). This decision is based on the
administrative record for this site.

The Utah Department of Environmental Quality concurs with the remedy selected by
the" U.S. Environmental Protection Agency (EPA).

ASSESSMENT OF THE SITE

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

DESCRIPTION OF THE SELECTED REMEDY

The objective of this Record of Decision (ROD) is to provide a remedy to address all
contamination caused by previous site activities located on the American Barrel Yard and

1
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adjacent properties which affect surface soils, subsurface soils, and groundwater.
Contamination from historical operations and contaminant sources left on-site at the time
of abandonment have migrated into soil and groundwater. Remediation will be to the
extent of contamination emanating from the American Barrel Yard and Denver Rio
Grande and Western properties.

The response actions described in this ROD will pennanently address all principal
threats through treatment. Soil contamination will be reduced to health based levels for
all contaminants of concern. These levels are based on a future industrial use of the site
but will provide for future residential development with acceptable risks within EPA's
risk range of 1()-4 to 1()-6. Groundwater remediation levels are based on the Safe Drinking
Water Act maximum contaminant levels or acceptable risk levels for future residential
exposure.

The major components of the selected remedy include:

• Excavation of soils which are principal threats based on visual observation. to the
extent possible given physical limitations resulti~g from locations of existing
railroad lines. or until the concentrations of EPA target compound list PAHs are
below 9,000 mglkg. The quantifica~on of principal threats is based on EPA
guidance. "A Guide to Principal Threat and Low Level Threat Wastes" which
suggests defining principal threats as having a risk of 10-3 or.greater.

Excavation of soils exceeding health based remediation levels, based on a 10-6
worker exposure. that have a potential exposure pathway. Soils down to a depth
of 10 feet are considered to have an exposure pathway.

• Treatment of excavated soils through offsite recycling of soils into a cold mix
asphalt product suitable for paving roads. Incorporation of contaminated soils as a
raw material into the asphalt product involves treatment through solidification.

• If any RCRA characteristic hazardous wastes are encountered, these contaminated
soils will be shipped offsite for incineration and will not be utilized in the asphalt
treatment process.

• Soil vapor extr.action (SVE) will be used to remediate principal threat light
non-aqueous phase liquid (LNAPL) contamination. Location of the SVE
extraction wells will be based on a principal threat definition where benzene in
soils exceeds 10-3 risk levels for residential exposure to groundwater. In
conjunction with SVE. groundwater will be extracted from vapor extraction wells
to enhance the SVE process. Off-gas from the SVE system will be treated prior to
discharge to the atmosphere.

• Groundwater extracted from SVE wells. water pumped from excavations, and
decontamination water will be treated to POTW discharge standards aDd then

2
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discharged to the Salt Lake City POTW for further treatment.

• The dissolved phase aqueous groundwater contamination plume is expected to
naturally attenuate once the principal threat sources for groundwater
contamination are remediated. If monitoring of groundwater contamination
.indicates that natural attenuation is not restoring groundwater to remediation
levels, additional source removal or more active groundwater remediation may be
required.

•

•

STATUTORY DETERMINATIONS

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, except certain requirements for ReRA waste piles where a waiver
is appropriate based on 40 C.F.R. § 300.430(OO)(ii)(C)(4). The selected remedy will
attain a standard of perfonnance that is equivalent to that required under the otherwise
applicable standard. This remedy is cost effective, utilizes pennanent solutions and
alternative treatment and resource recovery 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 not achieve the remediation levels for groundwater within
five years, a review will be conducted within five years after commencement of remedial
action to ensure that the remedy continues to provide adequate protection of human health
and the environment. Five-year reviews will be conducted as required under Section
121(c) of CERCLA and 40 C.F.R. § 300.430(f)(4)(ii) of the National Oil and Hazardous
Substances Contingency Plan.

Jack W. McGraw
Acting Regional Administrator
EPA Region vm
Date 7nl93

Dianne R. Nielson. PhD
Executive Director
Utah Department of Environmental Quality
Date 7/19193

THE DECISION SUMMARY
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RECORD OF DECISION TEXT

I Site Name, Location, and Description

The Utah Power and Light/American Barrel Site (UP&UABS or the site) is an
approximately four-acre parcel in Township I Nonh, Range I West, Section 36 in Salt
Lake City, Utah (Figure 1). The site is defined as the American Barrel Yard and the
extent of contamination originating from past activities on the yard. The city block
bounded by Nonh Temple, South Temple, 5th West and 6th West streets is referred to as
the study area.

The study area is divided into geographic areas consisting of the American Barrel
Yard (ABY or yard), the Denver and Rio Grande Western Railroad propeny or Southeast
Area (SEA), the Union Pacific Railroad property or Nonhwest Area (NWA), the
residential area and the industrial area or Deseret Paint Site. (Figure 2).

The principal topographic features of the site are a gentle (1%) slope towards the
Jordan River (one mile to the west) and a surface cut up to g feet deep for the Denver and
Rio Grande railroad track along the eastern boundary of the yard. The railroad track just
outside the westem border of the ABY is at grade.

The ABY boundary is marked by a secured chain link fence; gates are located at the
property's southwest comer and the middle of its northern edge. The yard is sparsely
vegetated and while there are no intact buildings or large trees remaining within the
fenced yard, there are several remnants of stmctures in and around the yard. .

Residential lots and one light iridustriallot are present along the western boundwy of
the study area Surface features in this area include small buildings, mixed grass and
gravel yards, old shade trees in some yards, and wood or sheet metal fences. To the nonh
lies a vacant lot, formerly an auto wrecking property area. which is partially bounded by a
woven wire fence and covered with sparse vegetation and bare soil.

The Union Pacific Railroad Company property comprises the area west and north of
the ABY. This area is sparsely vegetated and the only surface features are the railroad
tracks and overhead lines. Southeast of the ABY is the Denver and Rio Grande Railroad
property. There are two small buildings in this area used intermittently by railroad
personnel. The lot is sparsely vegetated and includes stone foundation remnants and·
some paved portions along the eastern boundary. The cut for the railroad track exposes
old building foundations. Gravel-size ballast underlies all of the railroad tracks at this
site.

City property forms a paved border around all four sides of the study area. Sixth
West Street receives moderate traffic and forms the western boundary of the study area.
The Nonh Temple Street overpass carries traffic along the 'study area's north side, with a
paved but only occasionally used right-of-way at ground level. The east and south
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margins of the study area contain railroad tracks just outside the paved right-of-way.

The nearest population to the site are those residents who live in the homes which lie
200 feet west of the ABY. There are also a number of ..transients who frequent the area.
In the past, transients may have had extensive contact with on-site media. However,
under current conditions, there is a fence around the ABY-to discourage trespassers and
little on site which would attract visitors.

Figure 1. SITE LOCAnON MAP

Figure 2. MAP OF ABS SHOWING LOCAL PROPERTY OWNERSHIP
ANDPRINCIPAL SOURCE AREAS

II Site History and Enforcement Activities

HistotY of Site Activities

Activities began at the UP&UABS as early as 1873 and continued until 1987. The
first process to be conducted on the site was coal gasification. The major features of this
operation included coal storage sheds, a gas-o-meter (gas holder), tar wells, a coal tar still,
the gas works (which included the retort house, exhauster room, condenser, lime house,
and tar scrubbers), and the purifying house. J1le gas plant was located on the American
Barrel Yard, the SEA, and a portion of the NWA. Locations of these stroctures are
depicted on Figure 3. The gas-o-meter was a buried tank used to store gas following
production and before metering out to customers. It was built of 30 inch thick brick
masonry construction topped with sandstone building stone. The process of cooling the
gas produced a tar/water condensate which was separated in the tar well. The tars were
subsequently used as fuel, sold, or managed on site. The coal gasification plant included
a distillation procedure to separate usable oils from tars. The final purification step in
coal gasification involved a purifying house. In this step, the gas was passed through
long, shallow boxes of hydrated iron oxide, thereby producing ferric sulfide. By the early _
1900S this step was eliminated by switching to a scrubber technology.

\ Normal coal gasification procedures produced a variety of by-products having some
commercial value. These included coke, ammonia, and lighter tars and sludges which
were sold to refiners or to the public. Distillation by-products from the refInement of tars
included toluene, naphthalene, anthracene, and phenols. By-products having no
commercial value were also produced: ash, clinkers, heavy tars, sludges, lime sludges,
spent iron oxides, liquid wastes, and stearn condensates. These products were commonly
-disposed of in onsite pits and offsite landfills. Coal gasification operations ceased in
1908.

Creosote pole treating operations were conducted on the ABY and SEA as early as
1927. Creosote was brought to the site in drums and stored within and just north of the
northeastern comer of the ABY. Historical information shows there were two pole
dipping tanks on the ABY and possibly one tank on the SEA. Design plans indicated one
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was a semi-open tank with walls of 12-gage iron and wooden supports, buried six feet
underground, and built on buried concrete walls. The other was a 400-gallon capacity
stearn heated tank used in conjunction with a boiler house and hot well tank to pressure
treat poles in hot creosote. This tank was made of welded or riveted iron walls, painted
with ,red lead paint (on the outside), and buried at a depth of 8.5 feet underground. It was
tipped at an angle to allow for drainage into six inches of sand. No identifiable .tank
structures from this operation remain on site. The specific chemical composition of the
creosote used at this site is unknown. However, typical creosote compounds include a
variety of polycyclic aromatic hydrocarbons (PAHs), phenolic compounds, and nitrogen-,
sulfur-, and oxygen-heterocyclic components. Locations of former creosote wood
treating structures are shown on Figure 4.

Figure 3. COMPOSITE OF FORMER COAL GASIFICATION FACll.ITIES 1873-I908

Figure 4. COMPOSITE OF FORMER CREOSOTE WOOD-TREATINGFACll.ITIES
1930-1957

.When the pole treating operations ceased, the AB Y was used as a storage yard for
55-gallon drums. Up to 50,000 drums were stored at anyone time on virtually all
portions of the ABY except for the yard margins, areas allowing for vehicles, and the
extreme southwest extension of the crescent-shaped area. While no cleaning of drums or
recycling of contents was reported to have taken place on the yard, some barrels
contained residual products and leaks occurred. According to labels found on some of the
drums, the variety of contents included: pesticides, solvents, resins, paints and paint
removers, kerosene, gasoline, acetone, etc. It is assumed that the entire ABY was
vulnerable to leaks and spills of the drum contents.

Several other activities have -occurred within and immediately adjacent to the
UP&UABS study area over the past century which may have had an influence on the
study area properties. Some of these operations included: railroads, Deseret Paint
Company, W.P. Fuller Oil Company, a Chevron gasoline station, Richard J. Howa
Company underground storage tanks, and the existing Amoco diesel pipeline.

Histoty of Federal and State Site Investigations

The U.S. Environmental Protection Agency (EPA) Field Investigation Team (FIT)
conducted a site inspection in May of 1986 in response to discussions with the Utah
Bureau of Solid and Hazardous Waste (BSHW). The BSHW is currently the Division of
Environmental Response and Remediation (DERR) and is part of the Utah Department of
'Environmental Quality (UDEQ) (fonnedy the Utah Department of Health). The BSHW
subsequently submitted a Draft Preliminary Assessment to the EPA, and the EPA
Technical Assistance Team (TAT) observed drum characterization activities at the ABY
being conducted by the American Barrel and Cooperage Company. The FIT followed up
on the TAT observations of stained soils and product-containing drums by completing a
two-phase site investigation in May, 1987 and February, 1988.
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The FIT collected surface and subsurface soil sarnplesand installed three monitor
wells from which groundwater samples were collected. Analytical results indicated an
abundance of PAHs and phenolic compounds present on-yard and extending to some
undefined distance off-yard in surface soils. Concentrations of PAHs as high as tens of
thousands of micrograms per kilogram (reglkg) were reported in soil samples. The AT
investigation report also indicated evidence of contamination by.some heavy metals
(cadmium, copper, chromium, lead, and zinc) and BTEX compounds (benzene, toluene,
ethylbenzene, and xylenes). Chlorinated pesticides were found in some on-yard soils.
indicating that contamination could have occurred from leaking drums. The investigation
did not provide sufficient data to permit evaluation of the air pathway. although
preliminary reports of surface soil contamination indicated that further study of the air
pathway was warranted. Due to the diverse, toxic substances reported on many of the
drum labels, FIT recommended further investigation of all media in the study area.

On-yard groundwater contamination was found consisting primarily of BTEX and
styrene. Little information was collected to infer the extent of off-yard contamination.
However, groundwater was determined to potentially be a principal pathway of concern.
While the investigation demonstrated contamination of the shallow onsite aquifer, it did
not characterize relationships to underlying or adjacent aquifer material.

Information provided by the FIT investigation indicated that surface water was not a
pathway of concern.

On June 8, 1988 Utah Power and Light entered into an Administrative Order on
Consent under the Comprehensive Environmental Response Compensation and Liability
Act (CERCLA). Section 106. Under this order, Utah Power & Light repaired portions of
the existing fence and installed new fence to completely surround the yard. In addition.
they cut down trees and vegc;tation at the yard.

The Utah Power and Light/AmeriCan Barrel Site was proposed for listing on the
National Priorities List (NFL) on May 5, 1989. The Site was finalized on the NFL on
October4,1989.

Pursuant to the findings of contamination by the FIT investigation. an Administrative
Order on Consent was entered into by Utah Power & Light requiring them to conduct a
Remedial InvestigationlFeasibility Study (RJJFS) to characterize the extent of
contamination and identify alternatives for cleaning up the site. The RIlFS report, which
was completed in 1993, concluded that the contaminants found at the UP&UABS
generally reflect the historical activities of the site. Results of the RI are presented in
Section V.

As part of the RIIFS, EPA conducted a baseline risk assessment (BRA) in May of
1992 to estimate potential health and environmental risks which could result if no action
were taken to clean up the site. The BRA indicated that if the site should be developed in
the future, exposure to groundwater and soil could result in significant risks due to the
contaminants present. Details of the BRA are summarized in Section VI.
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Outcome of Potentially Responsible Party Search

Under CERCLA. a search is conducted to identify those responsible for the
contamination in order to recover monetary compensation for the costs incurred to
investigate and clean up the site. Results of ari historical investigation are presented
below.

The coal gasification plant was first operated by the Salt Lake City Gas Company
from approximately 1873 until 1893. This company merged with two other utility
companies in 1893 and became the Salt Lake and Ogden Gas and Electric Light
Company, which operated the plant until 1897. Another merger took place in 1897
fonning the UniCln Light and Power Company, which took control of the coal gasification
facility and operated it until 1899. That same year, Union Light and Power became Utah
Light and Power Company which had control of the facility until 1904. The company
was then reorganized and merged with a railway company to become Utah Light and
Railway Company. The plant was operated under this owner until 1908.

Railroad lines were present across the ABY and SEA throughout the operations of the
gas plant. Rail cars were used to haul coal to the gas plant. Figure 3 is a composite from
several plat maps showing the locations of railroad tracks.

The coal gasification plant ceased operating in 1908. From 1909 through 1929, the
site was utilized as a storage yard for equipment, wood power poles, and other items.
During this period the site was owned by Utah Light .and-Traction and leased by Utah
Power and Light (UP&L) after 1917.

A creosote pole-treating facility was in operation in 1927 until the late 19505. UP&L
was leasing the facility from Utah Light and Traction and became the owner after 1944.
The Phoenix Utility Company operated the frrst pole-treating operation using a "hot-dip"
process to treat utility poles. This process was continued until 1938 when the operations
were taken overby UP&L, which used a "cold-dip" process until 1957.

Pole treating operations ceased in 1958 and UP&L leased the crescent shaped yard to
. American Barrel and Cooperage. Inc., which _used the yard for the storage of 55-gallon

drums awaiting refurbishing at a local facility. In 1987, Utah Power & Light notified
American Barrel of their intention to deny the renewal of their lease (which was to expire
in 1988) and required that they remove all barrels and debris from the yard. During the
barrel removal it was apparent that barrel contents had leaked and spilled onto the ground.

As a result of the historical investigation. the following companies are considered to
be<Potentially Responsible Parties. (PRPs) for the UP&UABS and will be issued Special
Notice Letters:
American Barrel & Cooperage Co.
Salt Lake City, Utah
Utah Power & Light Co.
Salt Lake City, Utah
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Boise Cascade Corporation
Boise, Idaho
Union Pacific Railroad Co.
Salt Lake City, Utah
Denver & Rio Grande Western Railroad
Denver, Colorado
EBASCO Services me.
New York, New York:
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South Cavalcade Street Site, Houston, Texas

DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

South Cavalcade Street Site. Houston, Texas

STATEMENT OF PURPOSE

This decision document presents the selected remedial action for the South Cavalcade
Street site in accordance with the Comprehensive Environmental Response.
Compensation and Liability Act of 1980, as amended by the Superfund Amendments and
Reauthorization Act of 1986; and the National Oil and Hazardous Substances Pollution
Contingency Plan, 40 CFR Part 300, November 20, 1985.

The State of Texas (through the Texas Water Commission) has been provided an
opportunity to comment on the technology and degree of treatment proposed by the
Record of Decision and has no objection to the selected remedy (See Appendix D).

STATEMENT OF BASIS

This decision is based upon the administrative record for the South Cavalcade site.
The attached index identifies the documents which comprise the administrative record.
(See Appendix E).

DESCRIPTION OF THE REMEDY

The selected remedy will treat the heaJth- and environmentthreatening contamination
.resulting from historical wood preserving operations at the site. Upon review of the
information contained in the administrative record. EPA has determined that soil
remediation' using a combination of soil washing and in situ soil flushing and
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groundwater remediation using physical/chemical separation followed by filtration and
activated carbon adsorption best fulfills the statutory selection criteria. Alternatively, if a
potentially responsible party offers to implement an in situ biological treatment process
for groundwater and can demonstrate that this process can be implemented and operated
at an efficiency equal to or better than activated carbon, then this method will be used to
remediate groundwater. The following is a summary of the proposed remedy:

SoH Remediation: During the initial stages of the remedial design, contaminated soil
areas will be sampled to better define areas which require remediation. All areas will be
remediated which either exceed the risk-based or leaching potential-based remedial goals.
The risk-based goals is 700 ppm based on ingestion and direct contact with soils. The
leaching potential-based goal will be detennined by the EPA Toxicity Characteristic
Leaching Procedure test. There are approximately 30.000 cubic yards which may need
remediation.

In the southeast corner of the site, approximately 19,500 cubic yards of contaminated
soils will be excavated and transponed to the soil washing facility which will be
constructed in the center portion of the South Cavalcade site. Wash water from the unit
will be treated for removal of contaminants in the groundwater treatment system. The
cleansed soils will be placed into the excavations and capped to maintain soil stability.

In the other parts of the site, contaminated soils will be remediated using in situ soil
flushing. The contaminants which travel into the groundwater will be extracted and .
treated in the carbon adsorption wastewater treatment system.

GrQundwater Remediation: Groundwater will be remediated through extraction and
lreaUDent of contaminated groundwater, with reinjection to increase the hydraulic
gradient and flow velocities. Approximately 50 milJion gallons of groundwater will need
to be processed several times to. recover and treat the non-aqueous phase liquids.
Groundwater will be treated to drinking water standards and no detectable carcinogenic
PAHs. Groundwater collection will continue until the groundwater contaminants have
been recovered to the maximum extent possible. This point will be determined during the
Remedial Action based upon operational experience in using the collection and treatment
system. After this point is reached, the groundwater collection will cease and any
remaining contamination be allowed to naturally attenuate to background levels.

Groundwater will be extracted and re-injected in a series of three groundwater
extraction lines and two groundwater injection lines in the southern part of the site, and a
minimum of one extraction line and reinjection line in the nonhern part. These wells will
be screened in the shallow aquifer (approximately 10 - 20 feet below grade) and in the
intennediate discontinuous sand lenses (approximately 50 feet below grade). The actual
number of lines, locations and spacings of wells and well lines will be refined during
remedial design.

The groundwater will be treated at an ·onsite wastewater treatment plant c~>nstrueted in
the center portion of the site. Groundwater will be pumped into a physical/chemical
separator followed by a pressure filter and an activated carbon adsorption unit. Any
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nonaqueous phase liquids collected and separated from the groundwater will be recycled
as creosote or incinerated offsite. The water will be treated to levels equal to Maximum
Contaminant Levels and no detectable carcinogenic PARs. Cleansed groundwater will be
reinjected into the aquifer along with surfactants to help recover the contaminants. Any
excess water will be discharged to the drainage ditch leading into the off-site Hunting
Bayou in accordance with an NPDES permit.

Alternate Remediation Plan: If a potentially responsible party can show that in situ
biological treatment of soil and groundwater will provide equal or better performance and
can funher ensure that the irnplementability questions can be resolved, EPA will consider
this remedial method. In this case, the performance goals and groundwater extraction
system will be identical to EPA's selected remedy, but the actual method oftreatment will
differ. Groundwater will be treated above ground in the physical/chemical separator and
injected with nutrients and oxygen (if necessary). The treated groundwater will be added
to the contaminated soil and re-injected to encourage biological degradation of
contaminants under the ground. Any excess water will be discharged into the city sewer
system in accordance with a pretreatment permit and treated in a city municipal treatment
plant.

Operation and Maintenance: The need for future operation and maintenance should be
minimized since the primary sources of contamination will be removed through
treatment. Site operation and maintenance will include installing a well screened in the
500 foot sand, monitoring groundwater wells and monitoring ambient air during
remediation. The groundwater monitoring program will continue for at least 30 years
unless it can be shown during the Remedial Action that some shorter length of time is
appropriate. 1bis sampling program will monitor the effectiveness of the selected remedy
and provide the data necessary. If the monitoring shows leaching from soils now under
existing structures, then the site .will need to be revisited to determine if further
remediation is necessary.

Additional site maintenance would include, but not necessarily limited to, inspections
of surface vegetation, ensuring proper drainage. and proper operation of any actions such
as groundwater treatment which may extend beyond the time required for the source
co.ntroI remedy. The details of these activities will be defined in the Operation and
Maintenance Plan of the remedial design. The monitoring data will be evaluated during
the Agency's S-year review, in accordance with CERCLA Section 121 (c), to determine if
any corrective action is necessary.

DECLARATION

.. The selected remedy is protective of human health and the environment, attains
Federal and State requirements that are applicable or relevant and appropriate, and is
cost-effective. This remedy satisfies the preference for treatment that reduces toxicity,
mobility or volume as a principal element. Finally, it is determined that this remedy
utilizes pennanent solutions and alternative treatment technologies to the maximum
extent practicable.
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Robert E. Layton Jr., P.E.
Regional Administrator
Date: .September 26, 1988

RECORD OF DECISION TEXT

1. SITE LOCATION AND DESCRIPTION

The South Cavalcade Street site is located in northeast Houston, Texas about one mile
southwest of the intersection of Interstate Loop 610 and U.S. Route 59 (Figure 1). The
site boundaries are Cavalcade Street to the north, Collingsworth Street to the south. and
the Missouri and Pacific railroad lines to the east and west. The site is rectangular in
shape with a base of approximately 600 feet, a height of 4.800 feet. and an area of 66
acres.

Figure 1. Site Vicinity Map

The site is generally flat. It is drained by two stormwater drainage ditches which flank
rhe site on the east and west sides. and drain water into a flood control ditch which
discharges into Hunting Bayou. a t}:ibutary of the Houston Ship Channel. Hunting Bayou
is currentiy classified in the Texas water quality standards as a limited aquatic habitat.

The site is now used by three commercial trucking companies (Merchants Fast Motor
Lines, Transcom Lines. and Palletized Trucking) which have erected four buildings on
the northern and southern parts of the site. The central part of the site is not currently
u~ed. The surrounding areas are residential, commercial. and industrial properties. The
DCacest residential area is directly to the west. Commercial properties are located along
the major thoroughfares as well as on-site.

2. SITE mSTORY

2. J 2. J PREVIOUS SITE USE

. The South Cavalcade site was used as a wood preserving and coal tar distillation
facility from 1910 to 1962. The wood preserving facility consisted of an operations area,
s drip track, and treated and untreated wood storage areas. The operations area included
wood treating cylinders. chemical storage tanks, and a wastewater lagoon; this area was
located in the southwestern part of the site. Creosote and metallic salts were used in the
operation. The drip track ran diagonally from the operations area to the northeast, and
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ended before the central part of the site. The coal tar plant was located in the southeastern
part of the site.

In 1962, the Koppers Company ceased operation of the facility, and sold the site to
Merchants Fast Motor Lines. The site was later sold, subdivided, and resold to the current
property owners. Figure 2 shows current site ownership.

Figure 2. Site Ownership Map

2.2 2.2 RESPONSE AND REMEDIAL ACTIVITIES

In 1983, the Houston Metropolitan Transit Authority investigated the site for potential
mass transit use and found evidence of buried creosote. The Texas Department of Water
Resources conducted a further study and determined that the site may pose a threat to
public health and the environment. Based on this information, TDWR referred the site to
EPA for inclusion on the National Priorities List (NPL). EPA proposed the site to be
added to the NPL in October 1984; the site was formally promulgated in June 1986.

EPA began the Remedial Investigation and Feasibility Study (RIfFS) in November of
1985. The Remedial Investigation included investigations into contamination in soils,
groundwater, surface water and sediments, and air. The Feasibility Study evaluated
several methods for remediating the site problems including containment and treatment
technologies. The RIlFS ended in August 0(1988 with the publishing of the reports on
each.

2.3 2.3 ENFORCEMENT

EPA identified four potentially responsible parties (PRPs) in the initial stages of the
RI. EPA issued an Administrative Order on Consent to the Koppers Company in 1985 to
conduct a RIlFS. .

EPA mailed copies of the proposed plan of action for this site to the PRPs on August
19, 1988. EPA will continue its enforcement activities by sending a Special Notice letter
to the PRPs before the initiation of the remedial design. Should the PRPs decline to
conduct future remedial activities, EPA will either take enforcement action or will
provide funding for these activities while seeking cost recovery for all EPA-funded
response actions from the PRPs.
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Cabot Carbon/K0J2.P_er_s_S_it_e..., FL _

RECORD OF DECISION

DECLARATION

SITE NAME AND LOCATION

Cabot CarbonIKoppers Site
Gainesville, Alachua County. Florida

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for the Cabot
CarbonIKoppers Site, in Gainesville, Florida, developed with CERCLA, as amended by
SARA and, to the extent practicable, the National Contingency Plan. This decision is
based on the Administrative Record for this site.

The State of Florida concurs with the selected remedy_
\ .

ASSESSMENT OF THE SITE

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 endangennent to public health. welfare and the environment.

DESCRIPTION OF THE REMEDY

The remedial action is proposed as both the fIrSt, and the final remedial action for the
site. The function of this remedy is to treat, where feasible, contamination down to health
based levels and to prevent exposure to those contaminants in areas where treatment is
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infeasible.

The major components of the selected remedy are as follows:

• Excavation of contaminated soils from the former North and South Lagoons on .
the Koppers facility;

• Soils washing of the soils from the fonner North and South Lagoons,
bioremediation and, if appropriate, solidification! stabilization of residual
materials, and deposition of treated soils back onsite;

• In situ bioremediation and institutional controls for process areas on Koppers
facility, including the former Cooling Pond and Drip Track Areas;

• Institutional Controls for the former Cabot Carbon facility;

• Extraction of contaminated groundwater from shallow aquifer, pretreatment if
necessary, and discharge into Gainesville Treatment Utility (GRU) system. A plan
for satisfying NPDES requirements will be developed in the Remedial Design, as
a contingency against GRU not allowing this discharge;

• Provision for lining of North Main Street Ditch to prevent further discharge of
leachate into the Ditch and Springstead and Hogtown Creeks; to be implemented
if Ditch is, in the long tenn, to remain intact;

• Continued Operation and Maintenance of the North Main Street lift station until
implementation of groundw.ater remediation system renders it superfluous;

• Confirmatory sampling of the intermediate aquifer, Springstead Creek, old Cabot
lagoons area, and Wetlandsllagoon area.

STATUTORY DETERMINATIONS

... 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-effectiv~.

This remedy utilizes permanent solutions and alternative treatment technologies to the
maximum extent practicable for this site. Four source areas are undergoing treatment
technologies that will reduce the volume, toxicity and mobility of contaminants. For these
soUrce areas. this remedy satisfies the statutoI)' preference for treatment as a principal
element of the remedy. However, existing structures located on several of the source
areas prevent effective treatment tecbRologies from being implemented. For these source
areas, this remedy does not satisfy the statutory preference for treatment as a principal
element of the remedy. For the groundwater remedy, this remedy does sati.~fy the
statutory preference for treatment as a principal element of the remedy.' .
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Because this remedy will result in hazardous substances remaining onsite above
health-based levels, a review will be conducted within five years after commencement of
the remedial action to ensure that the remedy continues to provide adequate protection of
human health and the environment.

Date: September 27, 1990
Greer C. Tidwell
Regional Administrator

RECORD OF DECISION
CABOT CARBONIKOPPERS SITE

GAINESVILLE, FLORIDA

1.0 INTRODUCfION

, The Cabot CarbonlKoppers Site (CCIK) was proposed for the National Priorities List
(NPL) in October, 1981 and finalized in August 1983. A map of the site can be found on
Figure 1.2-1. In 1983, EPA issued a Cooperative Agreement grant to the Horida
Department of Environmental Regulation for the perfonnance of a Remedial
Investigation and Feasibility Study (R.IlFS). -During the implementation of the RI, the
Florida Department of Transportation (FOOT) announced that they were going to widen
North Main Street. which runs along the eastern border of the site, from two lanes to four
lanes. This elicited a fluny of public opposition because the public was concerned that
widening the road would cause exposure to contaminants that the road overlay. FOOT
later decided to put the project on hQld until EPA had selected a remedial action.

Figure 1.2-1. Site Plan

In 1987, the initial RI was completed. The EPA and FDER decided that additional
data gathering activities were necessary before a comprehensive FS could be written.
HQwever, the Cooperative Agreement fund was depleted. The lead was then switched
back to EPA, which then started negotiations with two major potentially responsible
parties (pRPs) (Cabot Carbon Corporation and Beazer Inc. (fonnerly Koppers» for the
supplemental RI and the FS. The Consent Order between EPA and the PRPs for this work
was signed in October 1988. The RI was approved in September 1989. the Risk
Assessment (RA) was approved in February 1990 and the Feasibility Study in May 1990.
.The public comment periOd started August 8, 1990. and finished September 7. 1990. The
public meeting to describe the preferred alternative was held August 14. 1990.
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RECORD OF DECISION TEXT

2.0 SITE NAME, LOCATION AND DESCRIPTION

2.1 2.1 Area Land Use

The site is located within the northern part of the city limits of Gainesville, Florida.
The Koppers half of the site is zoned industrial; it is the only parcel of land zoned
industrial, and is currently operating, in that area, The closest area zoned industrial is the
Gainesville Industrial Area, which is several miles to the north, The fonner Cabot Carbon
property, along with the marshy area to the north of the old Cabot facility and property
east and south of the site are zoned commercial. The land to the immediate west of the
site is zoned single family and multiple family residence. To the north-northwest of the
site are scattered small businesses and a trailer park. To the west and northwest of the
site, the adjacent property is residential, consisting primarily of single family housing.
Commercial facilities border the site to the south and east along NW 23rd Avenue and'
North Main Street. To the northeast, the adjacent land is primarily undeveloped and
heavily vegetated.

The Gainesville Regional Utilities (GRUY northern well field and treatment facility is
located approximately 2,5 miles northeast of the site area. The facility, which is the
municipal supply for the city of Gainesville, draws water from the Floridan aquifer.

The sire area is relatively flat, ranging in elevation from 165 to 185 feet above mean
sea level (ft-ms!). Low, swampy areas are prevalent in the northeastern quadrant of the
site and to the east and northeast' of the site in the undeveloped land segments. The
primary surface water drainage in the area is Springstead Creek, which parallels the
northern boundary of the site, Springstead·Creek flows into Hogtown Creek. The North
Main Street ditch, which flows into Springstead Creek. bounds the site along the eastern
and northeastern perimeters. A secondary drainage ditch runs northeast through the Kll
property and discharges into Springstead Creek, a tributary of Hogtown Creek.

2.22,2 REGIONAL GEOLOGY

2.2.1 2.2.1 Re~ionaJ Geolo~ic SeUiD~

Alachua County is underlain by several hundred feet of unconsolidated to
seiniconsolidated marine and nonmarine deposits of sand, clay. marl, gravel. limestone.
dolomite, and dolomitic limestone. The oldest formation bearing fresh water in the area is
the Lake City Limestone of Eocene Age. This unit is overlain by the younger Avon Park
Limestone and Ocala Group (both of Eocene Age), the Miocene-Age Hawthorn
Fonnation, and Plio-Pleistocene terrace deposits.
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The principal geologic structure in central peninsular Florida is the Ocala Uplift, an
anticlinal fold or arch whose crest traverses southwest of Alachua County. The Ocala
Group, an extensive sequence of limestones· and dolomites. is exposed at the ground
surface approximately 5 miles southwest of the Cabot CarbonIKoppers site. From this
area of limestone exposures. the ground surface rises to the northeast as the Ocala Group
is overlain by the Hawthom Formation and Plio-Pleistocene terrace. deposits in the
vicinity of the Cabot CarbonIKoppers site.

There are three aquifer systems in Alachua County: (1) the watertable aquifer, (2) the
secondary artesian aquifer. and (3) the Floridan aquifer. The water-table aquifer is
composed of PlioPleistocene sands and clayey sands. The secondary artesian aquifer is
limited vertically and laterally in extent and consists primarily of a few limestone and
sand units within the clays of the Hawthorn Formulation. The Floridan aquifer is
comprised of several hundred feet of limestone and underlies the entire county. This
aquifer is the most productive because it transmits and stores water more easily. The
aquifer is confined where it is overlain by the Hawthorn Formation; it is unconfirmed
where the Ocala Limestone is near the surface. In the irrunediate vicinity of the site, it is
projected that the depth to the top of the Floridan aquifer is approximately 200 to 250 ft.

2.2.2 2.2.2 Site Specific Geology

Based upon the subsurface data available from the previous site investigations. two·
cross sections have been constructed to illustrate geologic conditions at the Cabot
CarbonIKoppers site (see Figures 2.2-2 and 2.2-3). The surficial Pliocene and Pleistocene
sediments that underlie the site consist of fine-tomedium sand, silt, and clay. This unit is
approximately 25 to 30 ft in thickness and exhibits increased clay content with depth.
Underlying these surficial deposits is the Hawthorn Fonnation. which consists of a dense.
light green, marine clay in the upper 10 ft, becoming interbedded with sandy clay
stringers and phosphatic limestone. The surface of this unit appears to be dipping toward
the northeast. A limestone unit.· as detennined from gamma logging. was encountered at a
depth of 60 to 65 ft grading from thin seams of interbedded clay, sand. and limestone into
massively bedded fossiliferous limestone (IT. 1987).

Figure 2.2-2. Geologic Profile A-A'

Figure 2.2-3. Geologic Profile B-B'

2.2.3 2.2,3 SoH Types

The soils that make up the Cabot CarbonIKoppers site belong to the
Millhopper-Urban Land Complex and the Wauchula-Urban Land Complex (Thomas ~
iI., 1985). The term "complex" indicates that each mapping unit is an undifferentiated
mix of the two soil types; in these cases, the individual soil series of the Urban Land.

The Millhopper Complex covers the majority of the Cabot Carbon property and the
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eastern two thirds of the KIT property. This complex is characteristically drier than the
Wauchula Complex with the water table expected to be below 60 inches for most of the
year. PenneabiJity is rapid in the surface and subsurface layers and slow· in the subsoil
layer.

The Wauchula Complex covers up approximately one third of the area.' This complex
is wetter than the Millhopper Complex, where the water table usually is within 40 inches
of the surface. PeI]Ileability is rapid in the sand surface and subsurface layers and slow to
inoderately slow in the loamy subsoil.

2.2.4 2.2.4 Surface Water

The Cabot CarLonIKoppers site lies within the Hogtown Creek drainage basin, which
covers an area of 15.6 square miles CmP). The contact between the upland plateau and the'
transitional physiographic regions occurs at the scarp carved by erosion associated with
Hogtown Creek drainage. Hogtown Creek drains southward across the transition zone
into the western plains region, where it ultimately discharges directly to the Floridan
aquifer by way of Haile Sink, approximately 10 miles downstream of the site area.

The Cabot CarbonIKoppers site has two drainage ditches which discharge to the
Hogtown Creek system. The North Main Street ditch extends to the north along the
e~tern boundary of the site and discharges into· Springstead Creek, which parallels the
site's northern boundary. The second site drainage ditch transverses the KD property and
also discharges into Springstead Creek at the northern propeny boundary. Springstead
Creek discharges into Hogtown Creek north of the site.

2.2.5 2.2.5 Climate

The climate in north-central Florida is humid and subtropical. Suauner temperatures
are fairly unifonn; afternoon temperatures generally reach 90 degrees f. Winter
temperatures vary from day to day and frost and freezing temperatures normally occur
several times a year. Mean annual precipitation is approximately 53 inches; with over half
of that coming in the months of June through September. During this time of year,
precipitation usually occurs during thunderstorms that can drop 2 to 3 inches of rain in
several hours.

2.2.6 2.2.6 Local Habitat

Locally, the most significant feature influencing species composition on the Cabot
CarbonIKoppers site is past and present land Use management. As described previously,
the site consists of approximately 99 acres of industrial and commercial activities, which
limit or exclude the occurrence of natural resources. Retail commercial establishments
occur on the fonner Cabot Carbon property within the southeastern portion of the site;
consisting of support buildings, roadways, parking lots, and isolated landscaped areas.
The KIl facility dominates the western ponion of the site supporting industrial-related
buildings and structures, railroad siding, and nonvegetated open areas.
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L. A. Clarke and Son, Inc., Spotsylvania County, Virginia

.~.~m 2.. :it' _

RECORD OF DECISION

Site Name and Location

L. A. Clarke and Son, Inc. - Spotsylvania County, Virginia

Statement of Basis and Purpose

This decision document presents the selected remedial action for the L.A. Clarke site
developed in accordance with the Comprehensive Environmental Response,
Compensation and Liability Act of 1980, as amended by the Superfund Amendments and
Reauthorization Act of 1986, and to the extent practicable. the National Contingency
Plan, 40 CFR Part 300. This decision is based on the Administrative Record for the L.A.
qarke site. The attached index identifies the items which comprise the Administrative
Record upon which the selection of the remedial action is based.

The Commonwealth of Virginia has concurred on the selected remedy.

Description of the Selected Remedy

The selected remedy addresses the principal threats at the site by controlling
contaminant sources. An estimated 118.000 cubic yards of soil and sediment require
remediation. Sources to be remediated include two Resource Conservation and Recovery
Act regulated units which constitute an estimated 2% of this volume. Additional remedial
action addressing contaminant migration pathways (groundwater and downgradient
sediment) shall be determined in a Second Operable Unit Record of Decision.
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The selected remedy includes the following major elements:

• In situ soil flushing, utilizing a surfactant solution. of subsurface soils (creosote
layer) underlying the process buildings;

• Injection/recovery wells to direct washing solutions to the contaminated soils
and then recover the contaminant-laden wash solution.

• Design and use of a well system to attain a self-contained flushing scheme to
prevent environmental impacts.

• A wastewater treatment system to remove contaminants from washing
solutions for recycling of solution back into the process. Disposal of treatment
residuals is dependent on post-treatment characterization.

• In situ biodegradation in the creosote layer area (following the in situ flushing).

• Nutrient and oxygen-rich compounds shall be injected via the well system
described above.

• On-site land farming of excavated- sUrface soils, sediments, and subsurface
wetland soils. The main land farming operation will be placed in northeast area of
site. Some soils may be land farmed inplace. The RCRA regulated soil pile and
Westvaco Pond sediment shall be landtreated in place.

• Creosote contaminated bottom sediment in the ReRA regulated lagoon shall be
biologically degraded in a tank.

• Excavation/dredging and consolidation of contaminated sediments (ditches 1. 2
and 3, and wetlands), subsurface wetlands soils, buried pit materials, and surface
soils that are not remediated via in situ flushing/biodegradation and cannot be land
treated in place:

• Geotextile silt fences, sedimentation basins, and/or diversion/surface
management to control off-site soil transport and divert surface-water flows.

• Organic vapor monitoring.

• -Dewatering of sediments, treatment of water (if required), and on-site
discharge of treated water.

• Erosion/sedimentation control (as described for excavation).

• Backfill excavated areas with treated soil and sediment. Cover backfilled areas
with topsoil and revegetate.

• During and post treatment groundwater monitoring.
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Should the on-site process building be removed, Alternative 4,
LandfanninglBiodegradation (as described in this document) would be an equally
preferable alternative and may therefore be implemented. The Commonwealth of Virginia
concurs with this decision.

The EPA and the Commonwealth of Virginia are currently pursuing measures to
ensure that on-going wood treatment operations at the· L.A. Clarke site will not result in
further contamination of soils and sediments, and as a result. groundwater and surface
water.

Declaration

The selected remedy is protective of human health and the environment, attains
Federal and State requirements that are applicable or relevant and appropriate to this
remedial action. and is cost-effective. This remedy satisfies the statutory preference for
remedies that employ treatment which reduces toxicity, mobility. or volume as a principal
element. Finally, I have detennined that this remedy utilizes pennanent solutions and
alternative treatment to the maximum extent practicable.

James M. Seif
Regional Administrator
EPA Region ill
DATE: March 31, 1988

SUMMARY OF REMEDIAL ALTERNATIVE SELECTION

RECORD OF DECISION TEXT

SITE. LOCATION AND PESCRJPTION

The L. A. Clarke wood treating site is located in Spotsylvania County, Virginia,
approximately 2.S miles south of Fredericksburg. The site is about 40 acres in size and is
situated at latitude 38 degrees 14'OS"N and longitude 77 degrees 2S'3S"E. The L. A.
Clarke facility is situated approximately one-quarter mile east of Route 608 and north of
Massaponax Creek.

A regional location map (Figure 1-1) shows the general location ofthe site. Figure 1-2
shows the location of the site on the USGS 7.5 minute quadrangle topographic map.

3
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Residential communities are located 1000 feet northwest and east of the site. Figure 1-3
shows the various structures and their relative locations on the site. Major site structures
include the processing facility where lumber is treated, the soil waste pile and wastewater
impoundment in the west-centraLposition of the site and two major drainage ditches in
the western half of the site.

Figure 1-1. Regional Location of the L. A. Clarke Site

Figure 1-2. L. A. Clarke Site Location on GuineaQuadrangle (USGS) MAP

Figure 1-3. L. A. Clarke Site Map

L. A. Clarke currently treats wood with a creosote/coal tar solution in the pressure
treatment facility at the site. Available data indicates that only creosote has been used as
a wood preservative on-site.

Surface runoff from the site flows into a series of drainage ditches which discharge
into a wetland south of the site. Groundwater at the L. A. Clarke site flows in a
southeasterly direction within two water-bearing zones separated by a low permeability
clay stratum. The shallow aquifer flows beneath the operations area and surfaces at the
southern property boundary in the wetlands area. Groundwater from the site also enters
the drainage ditches whicn outfall in the wetland. A deeper aquifer flows under the site
and the wetlands.

Water from the wetlands flows through several tributaries which flow to Massaponax
Creek. which discharges into Ruffins Pond approximately 2 miles downstream. Ruffins
Pond is used for recreational swimming and fishing. Westvaco Pond, not known to be
used for fishing or recreation. lies immediately to the west of the site. Residential wells
are located within 1000 feet of the site and utilized groundwater from the shallow aquifer.

SITEIDSIORY

Wood preserving operations began at L. A. Clarke & Son, Inc. in June 1937 and have
cC\ntinued to date with only one inactive period (from April 1979 to June 1980). Until
1976. the property and facility was owned by the Richmond. Potomac & Fredericksburg
(R,F & P) Railroad and leased to the operator of the facility, L. A. Clarke & Son Inc.

Creosote contaminated soils and sediments at the L. A. Clarke site have resulted from
spills and leaks over the past 50 years from facility operations. from process waste
streams entering the drainage ditches. and from waste disposal onsite in pits.

. In the early 1970s, wastewater treatment consisted of draining process wastewaters
into two concrete-lined pits. Historical aerial photography indicates that these pits were
present at least from 1953 through 1974. and are located north of the process facility.
Overflow from the concrete pits went to an earthen pit, and excess water was discharged
to drainage ditches and sprayed on the ground around the storage yard to control dust.
Four additional waste pits have been identified in aerial photos dating back to 1937. All
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of these pits had been filled in by 1979.

In 1975, L. A. Clarke and Son, Inc., was issued a National Pollution Discharge
Eliminarion Sysrem (NPDES) pennir for ourfalIs from two drainage ditches on-site (see
Figure 1-3). These pennits are still in effect. The only toxic contaminant regulated by the
pennit of concern· is phenol.

In 1979, a wastewater impoundment (i.e., lagoon) was constructed to separate
creosote from process wastewaters. In 1980, L. A. Clarke and Son, Inc. was classified
under RCRA as a treater of hazardous wastes because of the use of this impoundment. L.
A. Clarke was issued EPA I.D. No. VADOO7972482. In 1982, L. A. Clarke submitted a
RCRA Part B Pennit Application, which addressed the impoundment and a contaminated
soil pile located south of the process area. The facility lost RCRA interim status on
November 8, 1985 as a result of its failure to submit the certification required under
Section 3005(e).

The RCRA-regulated soil waste pile was created when soils were excavated from the
processing area and from ditch 2 along the northern property line. This work was
conducted as part of a statemandated remedial. action in 1982. The waste pile contains
approximately 1,400 cubic yards of soil.

SITE CHARACTERIZATION

Physical investigations during the RI have led to the following conclusions regarding
the drainage, soils and hydrogeology of the site:

• Surface topography is relatively flat due to extensive fill and grading operations.

•
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The site is underlairi by 0 to 26 feet of alluvial gravelly sands on top of a 13- to
32-foot thick silty. clay/clayey silt unit. The alluvium pinches out along the
southern margin of the site, exposing the underlying clayey silt.

A shallow water table aquifer flows to the southeast within the alluvial deposits,
and continues, where the alluvium pinches out, into the adjacent fractured silty
clay/clayey silt. A deeper aquifer underlies this unit.

Free product creosote is visible on the alluvium-clay interface in
non-production/disposal areas indicating that migration of creosote is, in part,
controlled by the undulatory nature of the clay surface.

Creosote is present 5 or more feet below the surface of the clayey silt/silty clay
both next to the facility and along the southern site boundary. The creosote
appears in sandy interbeds and along microfractures in the clayey silt/silty clay.

On-site soils and fill are permeable, which...reduces surface runoff. Ditches that
drain the site maintain flow throughout the year' and are, in fact, surface

Copyrigh.



RODScan

manifestations of a shallow water table system, The high creosote levels in soils
at the ditch outfa11s (in the wetlands adjacent to Massaponax Creek) indicate that -,.
the ditches are a primary mechanism for off-site transport.

In all cases, the primary contaminants of concern are constituents of creosote,
particularly polynuclear aromatic (PNAs) and benzene. Based on chemical analyses of
surface 'and sub-surface soils, plant practices have apparently created the following
contaminant source areas (and Selected Soil and Sediment Sample Results and Figures
4-9,4-11 and 4-12):

Figure 4-9. Sampling Locations

Figure 4-11. Shallow Test Pit Location

Figure 4-12. Deep Test Pit, Trench Test Boring andVibracore Location

•

o Burial of waste creosote in pits has resulted in relatively stationary pockets of
elevated PNA concentrations and a source of soluble contamination, which is
transported by infiltration to the groundwater. (See results for TP-06, TP-33 and •
TR-4.)

• Plant operations have included years of spills and leaks at the treatment cylinders.
Free product in these areas has completely permeated subsurface soils down to the
clay stratum. Horizontal migration of free product along the top of this stratum is
evident, fonning a "creosote' layer" (see result for TB-12). ,.

• Sample results also indicate substantial contamination of surface sediments in
on-site drainage ditches, particularly 001 and 002, and at the outfalls of these
ditches (see results for D11 and 012). A significant quantity of sub-surface
sediment has been detected at the outfall of ditch 001 (see VC-Ql).

• Areas of relatively higher PNA concentrations in surface soil include areas around
the process facility, the field southeast of the lagoon, and the wetlands near the
outfalls. Surface soils in the process area become increasingly stained approaching
the operations buildings due to the frequent transport in that area of freshly treated
lumber. Surface soils in this area contain total PNA concentrations on the order of
5,000 mglkg. Surface soils in the wetlands are heavily stained within 100 feet of
the outfalls.

• PNA concentrations in excess of 5,000 mglkg can be found in surface soils in the
area southeast of the wastewater lagoon. This can be attributed to the spraying of
wastewater from the lagoon when in service and the use of an earthen overflow
pit, shown on historical overflights, directly south of the lagoon.

Copyrigh: •
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• A soil pile, located west of the wastewater lagoon, consists of contaminated soils
excavated by L. A. Clarke from areas surrounding the process facility. Soil
samples taken from the file by previous investigators (Schnabel Engineering
Associates) indicate the presence of PNAs in excess of 1,000 mglkg and low
levels of benzene. In addition, the RCRA regulated lagoon has been estimated to
hold 278 cubic yards of creosote bottom sediment.

Chemical analyses have revealed the following about contaminant migration
pathways:

•

•

• Significant contaminant levels have been detected in wetlands tributaries
receiving drainage from the site (see results for M02). Massaponax Creek
sediments downstream of the site ranged from below detection to 12 mglkg of
PNA (detected by U.S. Fish and Wildlife Service).

• A survey of bottom feeding fish from Westvaco Pond revealed carcinogenic
lesions around the gills and mouth in several specimens. These abnormalities may
be due to direct contact with creosote contaminated sediments. Sediment samples
taken from the edge of the pond contained total PNA concentrations between 2
and 18 mglkg. Areas of blackened soils and sediments have been observed at the
water's edge.

• Total PNA concentrations in the shallow aquifer ranged up to 1500 ugll. Benzene
ranged up to 100 ugll.

Total PNA concentrations in the deep aquifer were below detection, with the
exception of one detection of less than 10 ugll. Followup sampling of the well
revealed no PNAs. Benzene was not detected in the deep aquifer.

7
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Table 4-4 -- Estimates of Sediment Volumes that Require Remediation
Table 4-5 - Additional Sediment/Soil Cleanup Levels
Table 5-1 - Results of Preliminary Screening of Remedial Technologies
Table 5-2 - Cost Ranking of Remedial Action Alternatives
Table 5-3 - Applicable or Relevant and Appropriate Requirements for Remedial Actions
at Newsom Brothers Site
Table 6-1 - Detailed Cost Analysis of Proposed Remedial Action at Newsom Brothers
Site .
Figure 1-1 - Site Map
Figure 1-2 - Sire Features Map
Figure 3-1 - Geologic Cross Section
Figure 3-2 - Monitor Well Locations
Figure 3-4 -- Hazardous Substances Remediation Areas
Figure 6-1 - Soil Remediation Areas

__C..ape Fear Wood Preserving Site, Fayetteville, NC

DECLARATION FOR THE RECORD OF DECISION

Sitt'Name and Location

Cape Fear Wood Preserving
Fayetteville, Cumberland County, North Carolina

Statement ofPurpose

1
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nus document represents the selected remedial action for this Site developed in
accordance with CERCLA as amended by SARA, and to the extent practicable, the
National Contingency Plan.

The State of North Carolina has concurred on the selected Remedy.

Statement of Basis

The decision is based upon the Administrative Record for the Cape Fear Wood
Preserving Site. The attached index identifies the items which comprise the
administrative record upon which the selection of a remedial action is based.

Description ofSelected Remedy

•

Prior to initiating any remedial action on-site.a site survey will be conducted to
detcnnine the presence of any endangered plant speci~ on-site. If endangered plant
species are encountered, then the Department of the InteriorlU.S. Fish and Wildlife
Service needs to be consulted prior to initiating remedial action to decide how to proceed.

REMEDIATION OF HAZARDOUS MATERIALS, TANKS & PIPING

Off-site disposal of sodium dichromat¢ - copper sulfate - arsenic pentoxide (CCA)
salt crystals, the solidified creosote and asbestoscontaining pipe insulation. The CCA
crystals and solidified creosote will be disposed ofat aORCRA pennitted landfill. The
asbestos-containing pipe insulation will be disposed of at the Cumberland County
Solid Waste Facility pursuant to the facilities specifications.

The tanks and associated piping, above and below ground, will be emptied,
flushed and cleaned, including triple rinsing, to render the metal non-hazardous. The
metal will then be cut and either sold to a local scrap metal dealer or disposed of at
the Cumberland County Solid Waste Facility. For those tanks and/or piping that
cannot be cleaned sufficiently to render them non-hazardous they will be transported
to a RCRA permitted landfill for disposal.

The contents of the tanks and associated piping contains approximately 050,000
gallons of 3 percent CCA solution 0 and 15,000 gallons of CCA contaminated
wastewater. A buyer of the 50,000 gallons of 3 percent CCA solution will first be
pursued. If no buyer can be found, then the 50,000 gallons of 3 percent CCA solution
along with the 15,000 gallons of CCA contaminated wastewater will be treated
pn-site through the water treatment system set up for treating the pumped surface

o waters and extracted groundwater. All wastewater (i.e, cleaning equipment, etc.)
generated by on-site activities will also be directed to the treatment system.

SOURCE CONTROL (Remediation ofContaminated Soils )

The preferred alternative for the remediation of contaminated soils/sediment is

2
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soil washing. The alternate source control alternative is a low thermal desorption
process to remove the organics contaminants from the soil followed by either soil
washing or a soil fiXation/solidification/stabilization process to address the
inorganics. The decision as to which source control alternative will be implemented
will be based on data generated by the soil washing treatability study to be conducted
during the remedial design.

Contaminated soils/sediment will be excavated, treated and placed back in the
excavation. All wastewater generated will either be reused or treated on-site.
Following completion of on-site remedial activities, those areas disturbed will be
revegetated.

MIGRAnON CONTROL (Remediation of Contaminated Groundwater) .

Groundwater extraction will be accomplished through the use of well points in the'
upper (surficial) aquifer. Groundwater removal will be conducted in 10,000 square
foot sub·areas at a time, until the entire contaminated surficial aquifer is addressed.
The well points will be moved from one area to another for subsequential dewatering.

Due to local contamination of the lower aquifer, the lower aquifer will be pumped
following remediation of the overlying upper aquifer in this area. This will prevent
potential contaminant drawdown to deeper depths.

A water treatment system will be established on-site. The system's influent will
include contents of the tanks and piping, all wastewater generated due to remedial
actions implemented, pumped surface water, and 'extracted groundwater. The level
and degree of treatment will depend on 1) the level of contaminants in the influent
and 2) the ultimate discharge point of the treated water. There are two water discharge
alternatives for the treated water. The optimal choice is the local sewer system. The
other alternative is to discharge the effluent to a surface stream. The range of
treatment for the contaminated water includes biological degradation, air stripping,
filtration through activated carbon filter, and metal removal through flocculation,
sedimentation and precipitation. The point of discharge, and the degree of treatment
will be detennined in the Remedial Design stage. The effluents, including both
discharged water andlor air, will meet all applicable and relevant or appropriate
requirements (ARARs).

Declaration

The selected remedy is protective of human health and the environment. attains
Federal and State requirements that are applicable or relevant and appropriate. and is
cost-effective. This remedy satisfies the preference for treatment that reduces toxicity,
mobility, or volume as a principal element. Fmally. it is detennined that this remedy
utilizes permanent solution and alternative lrcatment technologies to the maximum extent
practicable.
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Green C. Tidwell
Regional Administrator
Date: June 30.1989

RECORD OF DECISION
SUMMARY OF REMEDIAL ALTERNATIVE SELECrION

CAPE FEAR WOOD PRESERVING SITE
FAYETTEVILLE, CUMBERLAND COUNTY, NORTH CAROLINA

1.0 Introduction

The Cape Fear Wood Preserving (Cape Fear) Site was proposed for the National
Priorities List (NFL) in June 1986 and was fmalized in July 1987 as site number 572. The
Cape Fear site bas been the subject of a Remedial Investigation (Rl) and a Feasibility
Study (FS), both of which were conducted under the REM n contract. The RI report,
which examined air. groundwater. soil. and surface water and sediment contamination at
the Site and the routes of exposure of these contaminants to the public and environment
was completed in October 1988. The FS. which develops. examines and evaluates
alternatives for remediation of the contamination found on site. was issued in fmal draft
form to the public in February 1989.

This Record of Decision bas been prepared to summarize the remedial alternative
selection process and to present the selected remedial alternative.

RECORD OF DECISION TEXT

1.1 SITE LOCATION AND DESCRlPTION

The Cape Fear Site is located in Cumberland County. North Carolina. on the western
side of Fayetteville near Highway 401 (Fiiw'e 1). It includes about nine acres ofa 41-acre
tract of land near the intersection of latitude 3S degrees 02'S7"N and longitude 79 degrees
Ol'17"W. The site is adjacent to other industrial/commercial establishments as well as
private residences. Four homes are located near the site. In addition. a subdivision named
"Southgate" is located approximately a quarter of a mile south of the site and houses
approximately 1,000 people. Figures 2 and 3 sbow the area and major site features.

Figure 1. Map Showing Site Location
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Figure 2. Map Highlighting Area of the Site

Figure 3. Map TIlustrating Features of the Site

Of the approximately 41 acres comprising the site, less than 10 acres were developed
by the facility. The remainder of the site is heavily wooded with coniferous trees with a
small swampy area northeast of the developed area. The site is highly disturbed in the
vicinity of the plant facilities. The buildings are currently abandoned and in various states
of disrepair. The swampy area consists of a seasonally flooded wetland dominated by
rushes. The upland section of the site is sandy and well-drained. A site survey will be
required prior to initiating remedial action to determine if endangered plant species exist
on-site.

The terrain of the Cape Fear Site is predoIriinantly flat, with drainage provided by a
swampy area on the northeast side of the site and a man-made ditch to the southeast that
extends southeastwardly to a diked pond. A variety of land uses exist around the Cape
Fear Site. The properties to the north include an undisturbed pine forest, a concrete plant,
and a few residential properties. To the east is a continuation of the undisturbed pine
forest. and to the west is farmland used for growing crops and raising livestock. To the
south is another concrete plant as well as the Southgate subdivision.

1.2 SITE mSTORY

Operations at the Cape Fear Wood Preserving Site commenced in 1953 and continued
until 1983. The Cape Fear Wood Preserving facility produced creosote-treated wood
from 1953 until 1978 when demand for creosote-treated products declined. Wood was
then treated by a wolmanizing process using salts containing sodium dichromate, copper
sulfate. and arsenic pentoxide: This treatment process is known as the
copper-chromium-arsenic (CCA) process. The date the CCA process was initiated is
unknown. Nor is it known whether the creosote and CCA processes occurred
simultaneously or in succession.

Both liquid and sludge wasteS were generated by these two treatment processes.
Waste from the creosote process was pumped into a concrete sump north of the treatment
unit (Figure 3). As liquid separated from the sludge. it was pumped into a drainage ditch
that lies southeasterly of the developed portion of the site and discharges into a diked
pond. Stormwater runoff from the treatIIient yard also appears to drain into this ditch.
Waste from the CCA treatment process was pumped into a unlined lagoon north of the
dry kiln and allowed to percolate into the ground.

.In the summer of 1977, the site was determined to be contaminated with constituents
of coal tar and coal tar creosote. State authorities ordered the owner/operator to comply
with North Carolina law. As a result,the owner/operator changed operations to limit
further releases, installed a new~ potable water well for a neighbor west of the site, and
removed 900 cubic yard of creosotecontaminated soil from the treatment yard and the
drainage ditch that parallels the railroad. The creosote-contaminated soil was transported
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for land-spreading to property leased from Grace Parker approximately 2.5 miles south of
the site. The soil on this property was sampled as pan of the RI. Low levels of polycyclic
aromatic hydrocarbons (PAHs) were detected.

Sometime between 1979 and 1980, a new closed-circuit CCA plant was installed and
the old creosote and CCA facilities were decommissioned. The new CCA plant was
regulated under the Resource· Conservation and Recovery Act (RCRA) as a small
generator until 1983, when the company went out of business. The site was sUbsequently
abandoned until the sununer of 1988 at which time SEeO Investment, Inc. purchased the
property.

The Environmental Protection Agency (EPA) conducted a site reconnaissance and site
investigation in October 1984. Surface water, groundwater, soil and sediment samples
were collected from the northeast swamp, diked pond, lagoon drainage ditch and a
domestic well west of the site (S.T. Jackson). PAHs, which are creosote-related
compounds, and the CCA metals were detected in all samples. Consequently, EPA
conducted an emergency removal action at the site in January and February 1985. This
action included.

• Removal of creosote sludge from the geosote concrete sump;

• Removal of sludge from the lagoon to a depth of 7 feet, and solidification of the
sludge with fly ash;

• Pumpage of lagoon water into storage tanks located south of the new CCA unit;

• Removal of contaminated soil from the drainage ditch that parallels the railroad
tracks and at the culvert near Reilly Road;

• Removal of contaminated soils from a potion of the northeast swamp and stained
areas in the treatment yard; and

• Back fIlling with clean sandy soil of areas where contaminated soil had been
removed.

All contaminated soils and sludges removed were transported to the GSX hazardous
waste landfill in Pinewood, South Carolina.

The NUS Corporation conducted an investigating of the site in May and October
1985. Soil, sediment, surface water and ground water samples were collected. Analytical
results again showed that samples were contaminated with creosote-related compounds,
arsenic, chromium and copper.

EPA conducted a second emergency response in September 1986 when site visits
revealed that vandals had shot holes in a 3,OOO-gallon creosote storage tank spilling
approximately 500 gallo~ of creosote on the ground. The cleanup operation consisted of:
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• Removal, solidification, and transport of approximately 10 cubic yards of
creosote-eontarninated sludge to an on-site metal shed east of the new CCA unit;

• Removal and transport of the creosote storage tank to the on-site metal shed;

• Excavation and grading of the area where the creosote tank bad leaked;

• Pumping of approximately 15,000 gallons of CCA waste water from the CCA
recovery sump into on-site storage tanks located south of the new CCA unit, and'

• Containment of the CCA recovery sump within an earthen dike.

2.0 ENFORCEMENT ANALYSIS

Several Potentially Responsible Parties (pRPs) have been identified, including the
Cape Fear Wood Preserving Company (no longer active), Johnson & Geddes
Construction Company (no longer active), John R. Johnson, Doretta Ivey (wife of former
president of the Cape Fear Wood Preserving Company - deceased), and Dewey Ivey, Jr.
(son of the former president - deceased). Recently identified PRPs include SECO
Investments. Inc. (SECO), Southeastern Concrete Products, Inc. (SE-LUM), Southeastern
Concrete Products of Fayetteville, Inc. (SEFay), Mr. Steve Floyd, Mr.Louis Lindsey, and
Mr. James Musselwhite.

In December 1984, EPA issued notice letters to the PRPs informing them of EPA's
intention to conduct CERCLA remedial activities at the site unles~ the PRPs chose to
conduct such actions themselves. The PRPs were sent notice letters rather than an
administrative order because of their presumed inability to pay for remedial action. On
June S, 1989, these PRPs were sent RDIRA notice letters informing them that the Agency
was considering'spending Fund monies if they are not or incapable of conducting the
project themselves. .
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American Creosote Works, Inc.

Record of Decision

Declaration

Surface Soil Contamin.ation Operable Unit

Site Name and Location:

American Creosote Works, Inc.
Pensacola. Escambia County, Florida

Statement ofBasjs and PutPose:

This deCision document presents the selected remedial action for the American
Creosote Works, Inc. Site in Pensacola. Florida, 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
(S'AM), and, to the extent practicable. the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP). This d~isiondocument explains the factual and legal
basis for selecting the remedy for the site. -

The State of Florida bas concurred on the selected remedy. The information
supporting this remedial action decision is contained in the administrative record for this
.site.

Assessment of the 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 (ROD). may
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present an unacceptable risk to public health. welfare, or the environment.

Description of the Selected Remedy:

The remedy selected by EPA will be conducted in two separate operable units. This
operable unit is the first of two operable units for the site. This initial operable unit
addresses treatment of the contaminated surface soil and is fully consistent with all
planned future site activities. Future site activities include treatment of the contaminated
ground water and previously solidified sludges and underlying subsurface soil.

The major components of the selected remedy for this first operable unit are as
follows:

• Excavating, screening, and stockpiling the contaminated surface soil

• Treatment of this contaminated soil by bioremediation

• On-site disposal of the treated soil in the excavated areas

• Support activities: remove debris, repair fence, sample drums containing drilling
muds and properly dispose of conten~;and repair existing clay cap.

Declaration:

The selected remedy is protective of human health and the enviromp.ent, 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 cxtent practicable, and it satisfies the
statutory preference for remedies that cmploy treatment that reduce toxicity, inobility, or
volume as their principal clement.

Because this remedy will result in hazardous substances remaining on site above
~th-based levels, a review will be conducted within five years after commencement of
remedial action to ensure that the remedy continues to provide adequate protection of
human health and the environment

. Greer C. Tidwell
EPA Regional Administrator
Date 9-28-89

Record of Decision
The Decision Summary

American Creosote Works, Inc. Site
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Pensacola, Escarnbia County, Florida

1.0 Introduction

The American Creosote Works, Inc. (ACW) Site was proposed for inclusion on the
National Priorities List (NPL) in October 1981 and became final on the NPL in
September 1983. In September 1985, EPA signed a Record of Decision (ROD) for
remediation of all on-site and off-site contaminated solids, sludges, and sediments.
Ground water contamination was not specifically discussed. The State of Florida was not
in agreement with the ROD as developed at that time. Consequently, a Post Remedial
Investigation (Rl) was conducted in June 1988 by EPA to provide further infonnation on
the extent of contamination. A fOllow-up Risk Assessment was done utilizing the results
of the Post RI. In August 1989, a Post Feasibility Study (FS) was completed to identify,
develop, and evaluate alternatives for remediation at the site. Also in August 1989, the
Proposed Plan, which outlines these alternatives, was released to the public.

1.1 1.1 Scope and Role of Operable Unit

As with many Superfund sites, the problems at the ACW site are complex. As a
result, EPA has organized the remedial work into two smaller units or phases, referred to
as operable units. The firSt operable unit, which is addressed in this Record of Decision
(ROD), will eliminate the potential for direct·exposure to the contaminated surface soil.
The proposed action is consistent with plans "for future work to be conducted at the site.
The second operable unit is undergoing additional study to further defme the applicability
of remediation technologies to the contaminated ground water and the solidified sludges
and underlying subsurface soil.

This ROD has been prepared to summarize the remedial alternative selection process
and to present the selected remedial aItemative for the first operable unit

RECORD OF DECISION TEXT

2.0 Site Name, Location, and Description:

The ACW site occupies 18 acres in a moderately dense, commercial and residential
district of Pensacola, Florida. See Figure 2.1. The site is located about one mile southwest
of the intersection of Garden and Palafox Streets in downtown Pensacola and is
approximately 600 yards north of Pensacola Bay and Bayou Chico. Immediately north of
the site is a lumber company, an auto body shop, an appliance sales and repair shop, and a
wide storage area. Residential neighborhoods are immediately adjacent to the site on the
east and south, and a yacht sales shop is southwest of the site. The residential population
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within a one mile radius was approximately 5,000 people in 1970. The approximate
population in the area of the site was 1,056 in 1970. A total of 404 dwelling units were
present in this same area in 1970.

The more pertinent features of the site are shown on Figure 2.2. The site is about
2,100 feet long, east to west, and an average of 390 feet wide, north to south. Primary
access to the site is off Pine Street at its intersection with J Street. Originally, a railroad
spur line of the Burlington Northern Railroad traversed the site to the west and east. The
majority of site buildings, process tanks, and equipment were situated near the center of
the site in an area designated as the main plant area. A few small work sheds,
miscellaneous equipment, and debris lay about the remainder of the site. At the present,
only two small buildings remain standing on the site.

Four surface impo:.mdments were located in the western portion of the site. The main
pond and the overflow pond, located adjacent to L Street, were used for disposal of
process wastes and are 1.8 and 0.9 acres in size, respectively. During fonner plant
operations, liquid wastes periodically overflowed and were drawn off from the two larger
impoundments. The liquid wastes accumulated in the smaller 0.3 acre railroad
impoundment and 0.1 acre holding pond or were spread on the ground in spillage areas.

3.0 Site History

Wood-preserving operations were carrie~ out at the ACW site from 1902 until
December 1981. Prior to 1950, creosote exclusively was used to treat poles. Use of
pentachlorophenol (PCP) started in 1950 and steadily increased in the later years of the
ACW operations. During its years of operations, liquid process wastes were discharged
into two unlined, on-site surface impoundments. Prior to 1970, wastewaters in these
ponds were allowed to overflow through a spillway and follow a drainage course into
Bayou Chico and Pensacola Bay.

Figure 2.1. SITE LOCATION

Figure 2.2. SITE LAYOUT

~ In subsequent years, wastewater was periodically drawn off the ponds and discharged
to designated, on-site spillage areas. Additional discharges occurred during periods of
heavy rainfall when the ponds overflowed the containment dikes.

In March 1980, considerable quantities of "oily/asphalticJcreosotic material" were
found by the City of Pensacola in ~e ground water near the intersection of L Street and
Cypress Street. In July 1981, the U.S. Geological Survey (USGS) installed nine ground
water monitoring wells in the vicinity of the ACW site. Samples taken from the wells
revealed that a contaminant plume was moving in a southerly direction toward Pensacola
Bay.

In February 1983, the EPA Site Screening Section conducted a Superfund
investigation. The investigation included sampling and analyses of on-site soil,
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wastewater sludges, sediment from the area drainage ditches, and existing on-site 'and
off-site monitoring wells. Concurrent with this investigation. the USGS initiated a site
and laboratory research study. .

Because of the threat posed to human health and the environment by frequent
overflows from the -waste ponds, the EPA Emergency Response and Control Section
perfonned an immediate cleanup during ~eptember and October 1983. The immediate
cleanup work included dewatering the two large lagoons (main and overflow ponds).
treating the water via coagulation. settling, and filtration with subsequent discharge of the
treated water to the City of Pensacola sewer system. The sludge in the lagoons was then
solidified with lime and fly ash. A temporary clay cap was placed over the solidified
material. The Florida Department of Environmental Regulation (FDER) also assisted
during the cleanup.

A Remedial InvestigationlFeasibility Study (RIlFS) under CERCLA was completed in
1985 by EPA. In September 1985. EPA signed a Record of Decision (ROD) which
specified that all on-site and off-site contaminated solids. sludges. and sediments would
be placed in a RCRA (Resource Conservation and Recovery Act) landfill to be
constructed on-site. The remediation activity described would have involved excavation
of significant amounts of soil from residential areas adjacent to the ACW site. Ground
water contamination was not specifically discussed. The State of Florida was not in
agreement with the ROD as developed at that time.

Consequently, a Post Remedial Investigation (RI) was conducted in June 1988 by the
EPA Environmental Services Division (ESD) to provide further infonnation on the extent
of contamination. EPA perfonned a follow-up Risk Assessment utilizing the results of the
Post RI. In August 1989. a Post Feasibility Study (FS) was completed to identify,
develop. and evaluate alternatives for remediation at the site. Using the results of the Post
FS, EPA completed the Proposed Plan in August 1989, whicb outlined the alternatives
under consideration as well as the preferred alternative.

3.1 3.1 Enforcement Activities

The earliest documented incident of a release of any type from the ACW site occurred
in the summer of 1978 when a spill of liquids flowed onto a nearby street and then onto
the property of a yacht sales company. A flood in March 1979 resulted in a similar spill.
This incident resulted in increased regulatory attention to ACW by the FDER. In January
1981, the FDER completed a responsible party search. a title seaICb, and a financial
assessment for the site. In May 1982, the company, American Creosote Works, Inc., filed
for reorganization in the bankruptcy court. In 1984, the bankruptcy court presented a final
court stipUlation for the approval of the litigants. The ACW site would be sold after
cleanup and the proceeds would be divided among FDER, EPA, and the financial
organizations holding the corporation's assets. The stipulation was entered into in 1988.

In March 1985, the Burlington Northern Railroad was sent a notice letter informing
them of their potential liability and requesting that they perfann certain tasks at the site.
Specifically, they were to remove railroad spur lines utilizing an EPA-approVed work
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plan. The railroad spur lines, the equipment, and most of the buildings have been
removed. At the present, only two small out-buildings remain<standing on the site. EPA is
investigating to determine whether any other PRPs exist. <
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Burlington.Nqrthern (Somers Tie Plant), Flathead County;
Montana

RECORD OF DECISION

DECLARATION

SITE NAME AND LOCATION

Burlington Northern (Somers Plant)
Aathead County
Somers, Montana

STATEMENT OF BASIS AND PURPOSE

This decision document represents the U. S. Environmental Protection Agency's
selected and contingency remedial actions for the Burlington Northern (Somers Plant)
Superfund Site ("the Site"), in Somers. Montana. This document is developed in
8Cfordance with the Comprehensive Environmental Response, Compensation, and
Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act of 1986 (SARA), 42.U.S.C. Section 9601,~ (Superfund) and
the National Contingency Plan (NCP), 40· C.F.R. Part 300. This decision is. based on the
administrative record me for the Site.

. By signature below, the State of Montana concurs in this Record of Decision. All
clet¢nninations reached in the Record of Decision were made in consultation with the
State of Montana, which has participated fully in the development of this Record of
Decision.

ASSFSSMENT OF THE SITE
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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 endangennent toopublic healtlr, welfare, or the environment.

DESCRIPTION OF THE REMEDY

This response action is anticipated to be the fmal action for the Site. Other actions at
the Site included the 1985 Superfund emergency removal in the swamp pond area (see
Figure 3 in the Record of Decision SUllUDary for locations of areas of the Site), after it
was determined to constitute an imminent and substantial hazard to Flathead Lake, and
the closure in 1988 of two wastewater impoundments at the Site under State Resource
Conservation and Recovery Act (RCRA) authority.

Figure 3. Location of Disposal Areas at the Somers TiePlant

This response action addresses the remaining contamination by remediating soils,
sediments and ground water, all of which bave been determined to pose a potential threat
to human health and the environment The selected remedy addresses the principal threats
by removing the potential for direct contact with soils, by reducing the impact of the soils
and sediments on ground water and swface water, and by treating the ground water.

Soils and Sediments

The major aspects of the selected "source -control" or soil component of the remedy
include:

• Excavation of approximately 11,700 cubic yards of contaminated, soils and
sediments. Volumes to be excavated include solIs above the water table from the
CERCLA lagoon, drip track, drainage ditch and beneath the reton building as well
as sediments from the slouMAPgh.

• On-Site Biological Treatment Of Excavated Soils.

• Restoration andlor replacement of wetlands lost during remedial action and those
lost during the 1985 emergency action. The restoration/replacement will be
conducted in consultation with the U.S. Department of the Interior.

Ground Water

The major aspects of the "migration control" or ground water component of the
selected remedy include:
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Installation and operation of an innovative hot water flushing and water treatment
system to remove and treat available free creosote contamination from the water
table aquifer in the CERCLA lagoon and swamp pond areas.

In-situ biological treatment to degrade both contaminants adsorbed onto the
aquifer matrix and residual contaminants dissolved in the ground water.

Ground Water Restrictions

Currently, there are no drinking water supply wells in the affected portions of "the
water table aquifer. However, institutional controls designed to prohibit the construction
of new wells downgradient from the CERCLA lagoon and in the swamp pond area will
be implemented and maintained until ground water quality returns to acceptable levels.

Monitoring

The ground water component of the selected remedy will require monitoring to assure
that treatment is effective and that treatment proceeds until risk-based cleanup levels have
been achieved and maintained. In addition~' monitoring of the town's proposed new
municipal wells in the bedrock aquifer will be instituted if testing indicates that
drawdown in these well could cause the contaminated water table aquifer to affect the
municipal supply. The municipal wells are expected to be installed and tested in the fall
of 1989.

"Contingency Remedies

The selected ground water component of the remedy involves two innovative
technologies: hot water flushing and in-situ biological' treatment. These technologies are
expected to be successful at the Site. However, 'because of their unproven nature under
the Somers hydrogeologic conditions, these technologies will require pilot testing to
determine their effectiveness prior to full scale implementation.

Contingency Remedy A. If EPA determines, based on pilot testing, that ground
water remediation is not practicable, soils "swamp area and to approximately 30 feet in the
CERCLA lagoon area. and downgradient. This excavation will remove the source of
ground water contamination both above and below the water table, in addition to the

"excavation areas outlined in the selected remedy. In this case, institutional controls
designed to prevent the construction of drinking water wells downgradient from the
CERCLA lagoon will be implemented and maintained untiJ natural degradation returns
the aquifer to a usable condition. Under this contingency, the excavated soils will be
incinerated on-site.

Contingency Remedy B. If, based on pilot testing, EPA determines that ground water
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remediation would only be practicable in the area of the CERCLA lagoon but not in the
swamp area, most likely due to lower permeability aquifer materials, the swamp area soils

.will be excavated to a depth of approximately 20 feet, in addition to the excavation areas
outlined in the selected remedy. The ground water component of the selected remedy will
then be implemented in the CERCLA lagoon area only. Under this contingency remedy
the soils will also be incinerated on-site.

DECLARATION

The selected remedy and all the contingency remedies are protective of human health
and the environment, attain and comply with Federal and State requirements that are
legally applicable or relevant and appropriate to' the remedial action, and are cost
effective. The selected remedy satisfies the statutory preference for remedies which
employ treatment that reduces toxicity, mobility or volume as a principal element and
utilize permanent solutions and alternative treatment technologies to the maximum extent
practicable. Although Contingency Remedy A also involves treatment of soils, this
remedy would not satisfy the statutory preference for treatment as a principal element of
the ground water component of the remedy to the extent that ground water contamination
downgradient from the CERCLA lagoon would not be treated.

Because the remedy will take longer than five years to reach health based cleanup
levels and because contaminated beach sediments will be left in place, a review will be
conducted five years after commencement of the remedial action. The review is to ensure
that the remedy continues to provide adequate protection of human health and the
environment.
ShWature

James J. Scherer
Regional Administrator
U.S. EPA, Region VIII
DATE: September 27, 1989
In Concurrence

Donald E. Pizzini, Director
Department of Health and Environmental Sciences
State of Montana
DATE: September 21, 1989

RECORD OF DECISION SUMMARY
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RECORD OF DECISION TEXT

I. Site Description

The Burlington Northern (Somers Plant) Superfund Site (also commonly referred to
as the Burlington Northern Somers Tie Plant or the Glacier Park Company Somers Tie
Treatment Plant, hereinafter referred to as "the Site") is located in northwestern Montana
in the unincorporated town of Somers, Flathead County (Figures 1 and 2). Fewer than
1,000 residents live in the community. The Site occupies approximately 80 acres within
the community. Residential areas abut the Site on three sides. Areas known to be affected
by contamination from the tie plant extend from the plant to the shoreline of Flathead
Lake, a distance of approximately 1,200 feet. In addition, beach sediments contaminated
by plant discharges extend approximately 150 feet into Flathead Lake. The Site is located
partially in the floodplain of Flathead Lake. Flathead River enters Flathead Lake
approximately five miles east of Somers. Portions of the Site along Flathead Lake and in
a slough area adjacent to the plant are wetlaI}ds. Ground water flows from the tie plant
toward the lake and slough.

Figure 1. Regional location ofBN-Somers Site

Figure 2. Burlington Northern Railroad Somers TieTreatment Plant

The Somers community is located in the Flathead Valley surrounded by the Rocky
Mountains of western Montana. Flathead Lake and Glacier National Park (located
approximately 30 miles to the north) are important recreational areas. The Flathead
Valley economy depends primarily on lumber, fanning and tourism. Flathead Lake covers
an area of 300 square miles and is used for hydroelectric power generation at Kerr Dam in
Polson. Montana. The lake is also used for recreational fishing and boating. The local
beach area. which is part of the Site. was formerly used as a swimming beach, although it
was closed to public access in 1985 by the property owners because of liability concerns.
Most of the southern half of the lake area and shoreline is contained within the Flathead
Indian reservation. A Federal Waterfowl Production Area occupies much of the north
shore of Flathead Lake eaSt of Somers. Wateifowl also breed in the slough area adjacent
to the tie plant.

Flathead Lake is currently the source of the Somers municipal drinking water supply.
The Somers Water District has indicated its intention to convert to a bedrock aquifer
drinking water source in 1989. A bedrock well at the local school located approximately
1/4 mile north of the tie plant currently is the only well in Somers which is used as a
source of drinking water. Six residences in Somers have private wells used for purposes
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other than drinking water. One of the six wells is completed in bedrock, the other five are
completed in the shallow water table aquifer. None of these wells has thus far been shown
to be affected by contamination from the site.

The main structures on the tie plant property include an office building, a retort
building (which housed the wood treating equipment), a boiler house, three large
insulated creosote product storage tanks and miscellaneous support buildings. Three
wastewater impoundments and one sanitary lagoon were or are also located on site. The
wastewater impoundments are discussed in the following section.

n. Site History and Enforcement Activities

The Somers tie plant was operated by Burlington Northern between 1901 and 1986.
The plant treated railroad ties and other miscellaneous lumber products to protect the
materials from weathering and insects. Treatment fluids used by BN included zinc
chloride, chromated zinc chloride and creosote/petroleum preservative mixtures. The
treatment process generated wastewater primarily consisting of. steam condensate
containing zinc chloride or creosote. Other sources of process generated wastewater were
floor and shop washings, drippage from ties pulled out of the retort and drippage from
treated ties in storage. An average of 350 gallons of wastewater were discharged per day.
Approximately 1,000 pounds of sludge from the retort was generated every one and a balf
to two years (ReTec 1989). Prior to 1971, BN discharged wastewater to a lagoon located
immediately south of the retort building (the "CERCLA lagoon"). Overflow from this
lagoon discharged through an open ditch into Flathead Lake. Sometime prior to 1946, a
pond fonned in the swamp area (the "swamp pond") adjacent to Flathead Lake and waste
material discharged through the open ditch accumulated here. The final disposition of
retort sludge is uncertain. Some was reported to have been used to patch boles in local
roads. The locations of the major, presently known disposal areas at the Site are shown in
Figure 3.

BN abandoned the CERCLA lagoon and ditch in 1971 when the company constructed
two new wastewater holding impoundments (the "RCRA impoundments"). In 1984 BN
implemented a recycling system and stopped all wastewater discharges.

In February, 1984, the Montana Department of Health and Environmental Sciences
(MDHES) sampled the Site soils. Based on the results of this investigation, the Site was
proposed for inclusion on the Superfund ~ational Priorities List in October 1984 (49 FR
40320. October 15, 1984). The proposed listing cited potential negative effects on
Flathead Lake and the water supply for the town of Somers which is drawn from the lake.

In May, 1985. EPA. BN and Sliters (a corporation which owns a portion of the site)
. signed an Administrative Order on Consent (Docket No. CERCLA-VIII-85-Q2) providing
for an Emergency Removal action in the area of the swamp pond adjacent to Flathead
Lake.

The area was determined to pose an imminent and substantial hazard to Flathead Lake
because of the presence of heavy creosote contamination in water and soil located within
20 feet of the shoreline. Pursuant t~ the 1985 Administrative Order, BN removed
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approximately 3,000 cubic yards of the most heavily contaminated soils and over 100,000
gallons of contaminated water from the swamp pond are and from a portion of the
drainage ditch. The excavated areas were backfilled with clean soil and rip rap was
installed along the lakeshore. The excavated materials were placed in the RCRA
impoundments, which had beeD cleared and double-lined for this purpose. The
contaminated water was processed at the plant to recover any usable materials and the
soils were transferred to the BN RCRA-reguJ.ated facility in Paradise. Montana to await
treatment.

In October. 1985. the EPA, BN and Sliters signed an Administrative Order on
Consent (Docket No. CERCLA-VID-85-07) for a Remedial Investigation and Feasibility
Study (RlIFS). The purpose of the Remedial Investigation and Feasibility Study was to
determine the nature and extent of contamination at the Site, to evaluate the impacts of
contamination on public health and the environment and to fonnulate alternatives for
remedial action. BN began conducting the work under EPA supervision in the fall of
1985 and completed its field investigations in the fall of 1988. Sliters provided access to
their property for site investigations. A Remedial InvestigationlFeasibility Study report,
consisting of final Site Investigation and Exposure and Endangerment reports and public
review draft Feasibility Study, was submitted to EPA in the spring of 1989 (Remediation
Technologies. 1989). Correspondence between the EPA and BN regarding the Remedial
InvestigationlFeasibility Study is contained in the Administrative Record file.

The RCRA impoundments were fl1led in_and covered with pavement by BN in 1988
pursuant to a closure plan approved by the MOHES. Subsequent to the closure of the
ReRA impoundments. a ground water monit<jring well located adjacent to the
impoundments indicated that ground water was contaminated; therefore ground water
corrective action was required. BN submitted a proposal for corrective action to the
MOHES in February, 1989. In order to ensure coordination of the RCRA and CERCLA
facets of site activities, the EPA has consulted with the MDHES and kept the agency
involved in all CERCLA activities.

In June 1988. the EPA published a notice of intent to remove the Site from the
proposed National Priorities List, because of its status as a RCRA-regulated facility. The
MORES and various community groups have made requests to the EPA that the Site be
retained on the proposed National Priorities List. As of the date of this Record of
Decision, the Site has not been removed from the proposed list.
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__K_0e£ers Wood Treating Facility, Galesburg, Illinois

DECLARATION FOR TIIE RECORD OF DECISION (ROD)

SITE NAME AND LOCATION

Koppers Wood-Treating Facility
Galesburg. illinois

STATEMENT OF BASIS AND PURPOSE

This decision dOCument presents the selected fInal remedial action for the Koppers
Wood-Treating Facility site in Galesburg. illinois. developed in accordance with the
lllinois Environmental Protection Act. TIl Rev. Stat. 1983. ch. 111 112. pars. 1001 et. seq.,
CERCLA. as amended by SARA. and the National Contingency Plan (NCP) to the
maximum extent practicable. This decision is based on the administrative record for this
site. The attached index (Appendix C) identifies the items that comprise the
administrative record upon which the selection of this final remedial action is based.

The U.S. Environmental Protection Agency (USEPA). Region V supports the selected
remedy for the Koppers/Galesburg site.

DESCR1PTIQN OF SELECIED REMEDY

The fmal remedy at the Kopper's Wood-Treating Facility in Galesburg, nlinois
consists of the following:

• Excavation of visibly contaminated soils plus a six-inch buffer layer to a ctepth
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that ensures effective mitigation of groundwater contamination from "hotspots"
identified on-site (north creosote lagoon, drip track. northeast ponion of
pentachlorophenol (PCP) lagoon and area east of the retort building), samples will
be taken to assess these mitigative efforts and to confino final remediation to
health-based levels; backfilling of excavated areas with "clean" soil, regrading of
the "area· of contamination" for positive surface. drainage: revegetation and
maintenance of the affected areas.

• Conduct an on-site field scale biological treatment demonstration study with a
biological monitoring program. Upon successful demonstration of technology,
consolidation of excavated contaminated soils into a· full scale cell through a
phased loading approach. Upon treatment of the fmal lift of 'contaminated soil.
implementation and maintenance of management measures as necessary.

• Consttuetion and operation of a system of shallow interceptor trenches and deeper
pumping wells to contain and extract contaminated groundwater from the site.
Extraction will continue until established in-situ grpundwater clean-up objectives
are met. Extracted groundwater will be pretreated in the existing woodtreating
facility wastewater system as necessary prior to conveyance to the Galesburg
Sanitary District publically owned treatment works (POTW) for fmal treatment.
Treated groundwater will meet established clean-up objectives for surface water
discharge prior to release by the POTW. Maintenance of the groundwater
remedial system; development and jrnplementation of contingency plans for
alternative on-site treatment should the POTW be unable to accept site wastewater
in the future.

.. Monitoring of groundwater within. and at the perimeter, of the "area of
contamination" to assess the effectiveness of the groundwater remedy;
development and implementation of contingency plans for collection of
contaminated groundwater as necessary. Direct monitoring of extracted and
pretreated groundwater prior to release to the POTW for quality compliance
purposes.

.. Application and enforcement of access and land use restrictions for the "area of
contamination" in accordance with the terms of the anticipated Consent Decree
with the responsible parties (RPs).

DECLARATION

It is the considered opinion of the State of Dlinois, througb the illinois Environmental
Protection Agency (IEPA), following consultation with USEPA Region V, that the
selected remedy is protective of human health and the environment, attains Federal and
State requirements that are applicable or relevant and appropriate for this remedial action
(or invokes an appropriate waiver), and is cost-effective. This remedy is consistent with
the State Contingency Plan. TIlls remedy satisfies the federal statutory preference of
CERCLAISARA for remedies that employ tIcatment that reduces toxicity, mobility, or
volume} as a principal element and utilizes permanent solutions and alternative treatment
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(or resource recovery) technologies to the maximum extent practicable.

Because this remedy will result in hazardous substances remaining on-site above
health-based levels. a review will be conducted by lEPA, in consultation with USEPA.
within five years after commencement of remedial action to ensure that the remedy
continues to provide adequate protection of human health and the environment.

Bernard P. Killian. Director
TIlinois Environmental Protection Agency
DATE 6/28/89

DECLARATION STATEMENT

RECORD OF DECISION

SITE NAME AND LOCATION

Koppers Wood-Treating Facility
Galesburg. Dlinois

STATEMENT OF BASIS AND PURPOSE .

This decision document serves as United States Environmental Protection Agency
(U.S. EPA) concurrence with and adoption of the remedial action decision for the
Koppers site. as approved by the nIinois Environmental Protection Agency (IEPA). and
pursuant to sections l04(d) and 117 of the Comprehensive Environmental Response
Compensation and Liability Act (CERCLA). IEPA approved this remedial action in
conformance with: Dlinois Environmental Protection Act; and it has provided U.S. EPA
with documentation to demonstrate the State's selection of the remedy confonns with the
requirements of the CERCLA. as amended by Superfund Amendments and
Reauthorization Act (SARA), and the National Contingency Plan, to the extent
practicable.

The State bas undertaken response action at the Koppers Facility and has sought U.S.
EPA concurrence in adoption of the re~dy which has been selected. The ·U.S. EPA
conCUITencc with the State's selected remedy is based upon the items listed in the
attachment and the adequacy and completeness of those documents as represented by the
State.

DESCRIPTION OF REMEDIAL ACTION

The selected remedy provides for fmal cleanup requirements related to the Koppers
site. as provided below:
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• Excavation of visibly contaminated soils with a six-inch buffer layer to a depth
that will ensure effective migration of ground water contamination. Samples will
be taken to confirm final remediation to health-based levels.

• Extraction and treatment of shallow and deep ground water until ground water
clean-up objectives are based.

• Discharge of treated ground water to the Galesburg POTW that are consistent
with pretreatment standards and/or surface water.

• Monitoring of ground water and bioremediation treatment.

• Application of access and land use restrictions for the "area of contamination. n

DECLARATION

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

Because this remedy will result in hazardous substances remaining on-site, the State is
expected to supply information such that the U.S. EPA can conduct a review no less than
five years after commencement of remedial action to ensure that the remedy continues to
provide adequate protection of human health and environment.

Based on the infonnation described above, U.S. EPA adopts and concurs with the
decision the !EPA has made in the exercise of the States authority in selecting this
remedy under an agreement between U.S. EPA and !EPA pursuant to section l04(d) of
CERCLA for implementation of the remedy, attached hereto. .

Valdas V. Adamkus
Regional Administrator

, DATE June 30, 1989
"

KOPPERS WOOD-TREATING FAClLITY
GALESBURG, n..LINOIS SITE

DECISION SUMMARY
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RECORD OF DECISION TEXT

1. SITE NAME, LOCATION, AND DESCRIPTION

Site Description

The Koppers Company, Inc. (Koppers) Galesburg Wood-Treating Facility site is
located approximately 2 miles south of the City of 3alesburg, Knox County I illinois. The
location and vicinity maps of the Koppers/Galesburg site are shown in Figures I and 2,
Appendix A. respectively. The Koppers site occupies an area of approximately 105 acres.
The active tie treating area uses approximately 2 acres, with a large portion of the site
devoted to railroad tie storage.

Figure 1. Location Map - Koppers Galesburg Site

Figure 2. Vicinity Map - Koppers Galesburg Site

The Koppers railroad tie treating facility is located on land owned by the Burlington
Nonhern Railroad Company (BN), at the southern end of the BN railroad yard' complex.
Operational facilities and waste treatment/disposal areas are shown in Figure 3. Current
operations include: the treatment cylinder building and drip track (A&S)~ the office
building (B); storage tanks for creosote (D); water (E); wastewater (F and W); the storage
yard for untreated ties (G); and the wastewater treatment system. Wastewater is piped to a
tank where it is held prior to discharge to the flocculation basin. From the flocculation
basin, the wastewater passes through the oil/water separator to the activated sludge
treatment unit. The wastewater is discharged from this unit directly to the Galesburg
Sanitary District publicly owned treatment works (POTW).

Figure 3. Site Map - Koppers Galesburg Site

Southeast of the Koppers site is the Steagall Landfill. This site is also located on BN
property and has been included on the IDinois State Remedial Action Priority List
(SRAPL). See . Figure 4 gives additional information on the land use of the surrounding
area.

Figure 4. Land Use Surrounding Koppers Galesburg Plant

n. SITE lDSTORY AND ENFORCEMENT ACTIVlTIES

s
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Site History •
The railroad tie treating plant, built in 1907, was operated by BN until December,

1986. At that time, Koppers leased the production plant from BN and took over operation
of the facility. The treating operation consists of pressure treatment of railroad ties in
treating cylinders utilizing a 70:30 mixture of creosote and coal tar. Previously, a 50:50
blend of creosote and number 6 fuel oil was used. During the period of 1971 to 1976, one
of the three treating cylinders was converted to pentachlorophenol (PCP) use.

The key areas associated with past waste disposal practices are also shown in. These
areas include the "BN slurry pond" (also known as the old creosote lagoon) (1): the north
(M) and south (L) creosote lagoons; the pcp lagoon (I); the waste pile storage area (T)
which has been consolidated in the north creosote lagoon area; two drainage ditches that
have been backfilled and regraded, the interceptor ditch (R) and the Koppers ditch (P);
and two former spray wastewater fields (H) & (N). The operation history of the plant's
waste disposal areas is summarized in Table 1.

Table 1 - IDSTORY OF ONSITE WASTED DISPOSAL, KOPPERS GALESBURG
SrrE:

•Activity

Slurry lagoon that received discharge from the Lake Bracken
water treatment plant. (Waste excavated in 1985 from BN slurry

is currently stored on-site in Gondola cars and on tarp in old
Spray Field Area).

Originally may have been lime sludge lagoons. Creosote
wastewater was contained in these lagoons from approximately

1963 to 1975.
Lime sludge lagoon. Temporarily held creosote wastewater in'

1970 when sites L&M were found to be leaking.
Originally a lime sludge spreading area.,this became the original

spray field for creosote wastewater from 1974-1976.
Originally uSed for cooling water. Used for disposal of

wastewater containing pentachlorophenol from 1971 to 1974.
Although no longer in use, standing water is present.

Former spray field for plant wastewater.
Interceptor Ditch

Waste Pile, moved to creosote lagoons in 1980.

1907-1966

L&M 1935-1975

Ie 1935-1970

N 1935-1976

I 1966-1974

H 1975-1986
R
X

SiteApproximate Period of Use
Number
J

• These areas were identified as potenti~RCRA "units the facility Management Plan.

The Koppers/Galesburg site was announced for inclusion on United States National

copyright.
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Priority List (NPL) in December 1982. The Illinois Environmental Protection Agency
(IEPA) accepted lead responsibilities for conduct of a Remedial InvestigationlFeasibility
Study (RIlFS), with support from the United States Environmental Protection Agency
(U.S. EPA). Negotiations were carried out with Koppers, and Burlington Northern,
throughout 1984 and 1985 [award an agreement to allow them the opportunity to
voluntarily undertake an appropriate"R1JFS. On March 19, 1985, Koppers and BN entered
into a Consent Decree with the State (Docket Number &3-CH-92). FollOWing Work Plan
development, the RI work took place from May, 1985, through April, 1986. The final
repon documenting the findings of the Rl was issued on August 8, 1986. A public
meeting was held in April, 1987, [Q discuss this information. Additional field work has
been conducted since that time to further characterize the site, which should also decrease
the forthcoming remedial design period. Supplemental data on groundwater, surface
water and sediment contamination off-site has been provided by the RI conducted by
IEPA for the adjacent Steagall Landfill.

The public comment FS findings were released on May 22, 1989, as was the Agency's
proposed plan. A public comment period was initiated that day and concluded on June 12,
1989. A Special Notice Letter and draft RDIRA Consent Decree will be sent to Koppers
and Burlington Northern in early July, 1989, beginning the moratorium period on
Remedial DesignJRemedial Action (RDIRA) senlement discussions. Formal negotiation
meetings will then take place between Koppers, BN, IEPA, and the llJinois Attorney
General's Office (IOAG), with technical support from USEPA.
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Moss-American/Kerr-McGee Oil Co., WI .

DECLARATION for the RECORD OF'DECISION

Moss-American Site, Milwaukee, Wisconsin

Statement of Basis and Pu'l>ose

This decision document presents the selected remedial action for the Moss American
Site, in Milwaukee County, Wisconsin, which was chosen in accordance with the
requirements of 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 Oil and
Hazardous Substances Pollution Contingency Plan (NCP). This decision document
explains the factual and legal basis for selecting the remedy for this Site.

The Wisconsin Department of Natural Resources concurs with the selected remedy.
The information supporting this remedial action decision is contained in the
administrative record for this Site.

AS$essment of the Site

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

Description of the Selected Remedy

The selected remedy will be the final remedy at the Site and addresses three
contaminated media, on-site soil, on-site groundwater, and sediment of the Little
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Menomonee River. The selected remedy uses treatment to address the principal threats to
human health and the environment posed by conditions at the Site. The remedy combines
source removal and treatment with containment and Short-tenn site access restrictions,
thus reducing the threats significantly.

The major components of the selected remedy include the following:

• Removal and treatment of 5,200 cubic yards of contaminated sediment and 80,000
cubic yards of soil by on-site bioremediation, covering remaining soil and
treatment residue for a total of 210,000 cubic yards, on-site.

• Rerouting river parallel to existing channel, filling in and covering existing
channel.

• Collecting and treating contaminated groundwater.

• On-site disposal of residue from treatment of Northeast Landfill soil in RCRA
compliant unit within the area of contamination.

Specifically, the river will be rechanneled; highly contaminated on-site soil and
sediment from the old river channel will be excavated and treated by soil-washing and
slurry bio-reactor to health based risk levels of I x 10-4 or less. The treatment residue and
low level remaining contamination will be covered on-site; the old river channel will be
covered with soil from the new channel. Extracted groundwater will be treated by
oil/water separator and activated carbon.

Long-Tenn Management:

The selected remedy provides for continuing monitoring of the groundwater for at
least 5 - 10 years after the remedial action is complete. It is anticipated that source
removal will reduce groundwater contamination to acceptable limits within five years.
However, ground-water quality will be evaluated in increments of 5 years to determine if
the remedial action objectives have been met.

The selected remedy also provides for fencing around the landfill area, and
groundwater monitoring between the old and the new river channels.

Declaration of StatutOlY Determinations

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. A waiver is justified pursuant to Section
121(d)(4)(B) for the Subtitle C cap and for the State double-liner! leachate collection
system requirement. on the basis that an impenneable cap and liner that prevents flushing
of groundwater contaminants will presenta greater risk to heaJth and the environment by
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prolonging the groundwater treatment to greater than 200 years. The selected remedy will
comply with the Land Disposal Requirements (LDRs) through a Treatability Variance for
the contaminated soil and debris.

This remedy utilizes permanent solutions and alternative treatment technologies to the
maximum extent practicable. and it satisfies the statutory preference for remedies that
employ treatment that reduce toxicity. mobility, or volume as their principal element.

Because this remedy will result in hazardous substances remaining on-site above
health-based levels, a review will be conducted within five years after commencement of
remedial action to ensure that the remedy continues to provide adequate protection of
human health and the environment.

Valdas V. Adamkus
Regional Administrator
DATE 9/27/90

RECORD OF DECISION TEXT

1. Site Description

The eighty-eight acre Moss-American Site includes the former location of the
MOSs-American creosoting facility, five miles of the Little Menomonee River, a portion
of which flows through the eastern half of the site, and the adjacent flood plain soils. The
Site is located in the northwestern section of the City of Milwaukee. County of
Milwaukee, State of Wisconsin, at the southeast Corner of the intersection of Brown Deer
and Granville roads, at 8716 Granville Road. See Figure I for a location map of the Site.
Sixty-five acres of the Site are undeveloped Milwaukee County park land. Twenry-three
acres are owned by the Chicago and Northwestern Railroad and used as an automobile
loading and storage area. Figure 2 shows current Site use.

Figure 1. Location Map

Figure 2. Existing Conditions

The Little Menomonee River, portions of which are defined as part of the Site, flows
through the northeastern portion of the Site, continuing on through the Milwaukee County
Parkway, to the confluence of the Menomonee River about five miles to the south. The
Little Menomonee River is included in the Milwaukee Estuary and the Menomonee River

3

CopyrighJ.



RODScan

Remedial Action Plans (RAP) by virtue of its inclusion in the Menomonee River
watershed. The river is classified INT-D, which means that it is considered suitable for
intennediate (tolerant) fish and aquatic life. The Site is located in a moderately populated
suburban area of mixed industrial, commercial, residential, and recreational use. South
Eastern Wisconsin Regional Planning Commission (SEWRPC) estimates the population
at 2,036 persons per square mile. The nature of current Site and area uses is not expected
to change in the near future.

The Milwaukee County Soil Survey classifies the developed areas on the Site west of
the river as loamy land, land consisting of fill or cut and borrow areas. The wooded areas
on both sides of the river consist of a poorly drained silty soil underlain by stratified
lacustrine silt and very fine sand. The soil is moderately permeable with high available
water capacity. Approximately onequaner of the Site is in the IOO-year flood plain as
shown in Figure 3.

Figure 3. 100-Year Plain

The Sire overlies a surficial, low yield, Class II aquifer above a confining bed of dense
silty clay till. The confining bed is a minimum of 40 feet thick and could be as thick as
120 feet. Below the confining bed lies the regional dolomite aquifer. The saturated
thickness above the till is between 5 and 15 feet. Groundwater flows at a rate of seven
feet per year from west to east, discharging. into the river at an average rate of 8,500
gallons per day. Depth to groundwater varies from zero feel in the wetlands near the river,
to about 12 feet further west on the Site. The groundwater is not currently used as a
source of drinking water; local residents are connected to a municipal system.

Elevations at the Site range from 714 to 750 feet. The river drains the entire Site,
running adjacent to the facility for about 2,100 feet. Typical base flow water depth of the
Little Menomonee River is 1 to 2 feet, with a corresponding width of about 20 feet. Row
rate is estimated at an average annual of 10 - I7 cubic 'feet per second, with a peak rate of
330 - 770 cubic feet per second. The sediment is typically silt or clay in composition, soft
in some areas and hard packed in others.

2. Site Historv and Enforcement Activities

In 1921, the T. J. Moss Tie Company established a wood preserving facility on
twenty-three acres of the Site west of the Little Menomonee River. The plant preserved
railroad ties, poles, and fence posts with creosote, a mixture of 200 or more chemical
compounds derived from coal tar and fuel oil. The process used a 50/50 mi'xture of
creosote and No.6 fuel oil. There is no indication that any other chemicals were used at
the facility. Kerr-McGee purchased the facility in 1963 and changed the facility's name to
Moss-American. The name was changed again in 1974 to KerrMcGee Chemical
Corporation--Forest Products Division.

From 1921 to 1971, the facility discharged wastes to settling ponds that ultimately
discharged to the Little Menomonee River. These discharges ceased in 1971 when, in
response to a City of Milwaukee order. MOSS-American diverted its process water
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discharge to the Milwaukee sanitary sewerage system. The facility closed in 1976. The
eastern part of the property was acquired by Milwaukee County in '1978; Chicago and
North Western Railroad bought the western parcel in 1980. Figure 4 shows historical Site
uses.

Figure 4. Historical Land Use

State and national attention carne to the Site in 1971 when young people, engaged in
an Earth Day clean up of the river, received chemical bLJrns from a tarry substance while
wading more than three miles down river from the Site. Sampling results indicated thal
the tarry substance was creosote and that the Moss-American faciliry. was the source of
the contamination.

Subsequently, under a Wisconsin Department of Natural Resources (WDNR) order.
Kerr-McGee cleaned the eight settling ponds and dredged about 1.700 feet of river to
remove creosote-contaminated soil and sediment. The settling ponds were filled with
clean soil, the discharge pipe to the Little Menomonee River was removed and a twelve
foot deep underground clay retaining wall constructed between the ponds and the river.
adjacent to the facility.

In 1973. United States Environmental Protection Agency (U. S. EPA) financed the
dredging of approximately 5.000 feet of river between the Site and Bradley Road. As
Figure 4 shows, most of the dredged sedimeill were contained on Site in the Northeast
Landfill area and along the west bank of the river.

In 1974, U. S. EPA (under the Clean Water Act) and Milwaukee County filed a
complaint seeking an injunction against Kerr-McGee Chemical Corporation. and to
recover costs incurred for studies and cleanup. In 1978. the lawsuit was dismissed due to
the discovery that some of the data had been falsified. Milwaukee County reached a
settlement with Kerr-McGee in which it received a major portion of the property. This
property was added to the existing county park corridor along the Little Menomonee
River south of the Site.

Between 1977 and 1978, the Southeast District of the Wisconsin Department of
Natural Resources (WDNR) regulated the disposal of demolition waste from the facility
as it was dismantled by the company. This resulted in the removal and off-Site disposal of
450 cubic yards of creosote-contaminated soil.

The water quality and soil/sediment contamination studies done by U.S. EPA and
other agencies between 1970 and 1980 indicated that gross creosote contamination was
present in the soil and groundwater at the facility as well as in the sediment of the Little
Menomonee River. In 1983, the facility was placed on the National Priorities List (NPL)
pursuant to Section 105 of the Comprehensive Environmental Response. Compensation
and Liability Act (CERCLA). 42 U.S.C. Section 5605 with a Hazard Ranking Score
(HRS) of 32.14.

In April of 1985. notice letters were mailed to the potentially responsible panies
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(PRPs) which included Kerr-McGee, Chicago and Narthwestern Railroad, and
Milwaukee County, inviting them ta negatiate for the conduct of the Remedial
InvestigationlFeasibility Study (RlIFS) at the Mass-American Site. All three PRPs
attended the meeting held 8/22/85 but declined ta undertake the RlIFS. Under an existing
remedial contract, U. S. EPA assigned the consulting firm of CH2M HilI the RIfFS
project. which began in 1987. The RI report was completed in December 1988 and the FS
approved in May 1990.
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DECLARAnON FOR THE RECORD OF DECISION

POPILE, INC. SITE
EL DORADO, ARKANSAS

Statutory Preference for Treatment as a Principal Element is Met

SITE NAME AND LOCAnON

Popile. Inc.
El Dorado, Arkansas

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remediaJ action for the Popile, Inc. site
in EI Dorado. Arkansas, which was chosen in accordance with the Comprehensive
Environmental Response, Compensation and ~iabiJity Act of 1980 (CERCLA), 42 U.S.c.
§ 9601~ and, to the extent practicable, the National Oil and Hazardous Substances
Pollution Contingency Plan (NCP), 40 CFR Part 300.

This decision is based upon the contents of the administrative record file for the
Popile, Inc. site.

The United States Environmental Protection Agency (EPA) has consulted the
Arkansas Department of Pollution Control and Ecology (ADPC&E) on the selected
remedy.

Both EPA and ADPC&E are in favor of a remedy that could provide a permanent.
solution to the hazardous substances, pollutants and contaminants at the Popile, Inc. site.
After consultations, ADPC&E and EPA concluded that although incineration (Alternative
5) could most effectively destroy the hazardous substances, pollutants and contaminants
at the Popile site, other remedial alternatives, in conjunction with ground water extraction
and treatment (Alternative C), could provide a protective remedy.

In a letter to EPA dated August 25, 1992, ADPC&E submitted comments on the
proposed plan for the Pbpile site and suggested biological treatment as a potential remedy
for dealing with all the contaminated material at the site. Although EPA originally
eliminated biological treatment from the detailed analysis of alternatives, EPA
reconsidered biological treatment in addition to other treatment alternatives during an
extension to the public comment period. After review of aJl public comments and
considering the relative success of the bioremediation technology at similar wood treater
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sites, EPA has chosen biological treatment (Alternative 6), in conjunction with ground
water extraction and treatment (Alternative C), as the selected remedy. Additional design
data will be collected combined with site specific bioremediation treatability studies to
verify that remediation goals can be attained. If remediation goals cannot be attained, a
"no migration" waiver may be required, if appropriate.

ASSESSMENT OF THE 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 (ROD), may
present an imminent and substantial endangennent to public health, welfare, or the
environment.

DESCRIPTION OF THE SELECTED REMEDY

This final remedy addresses remediation of the shallow ground water and
contaminated soils at the PopHe, Inc. site. The principal threats posed by the site will be
eliminated or reduced through treatment and engineering controls.

The major components of the selected remedy include:

Ground water

Extraction of shallow contaminated ground water and wood treating fluids via
interceptor trenches andlor pumping wells;

• Treatment and dIscharge of the contaminated waters on site, either to a surface
water system or reinjection into the aquifer;

• In situ bioremediation of the deep subsurface soils via above ground bioreactor.
nutrients and/or oxygen enhancement system and reinjection and/or infiltration
galleries; and

Offsite incineration of recov~red wood treating fluids/carrier oils, such as
non-aqueous phase liquids (NAPLS) and dense non-aqueous phase liquids
(DNAPLS), which have been detennined to be a principal threat and continual
source of ground water and subsurface soil contamination.

Soils

Excavation and onsite biological treatment of contaminated soils and sludges in a
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land treatment unit;

• Grading of excavatedlbackfilled areas, followed by a vegetative cover;

• Construction/repair of the securiry fence, installation ofwarning signs; and

Conducting environmental monitoring to ensure the effectiveness of the remedy.

STATUTORY DETERMINATIONS

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 toxiciry. mobility. or
volume as a principal element. .

Because this remedy will result in hazardous substances being treated onsite for an
estimated fifteen to twenty years, the required five-year review of the remedial action will
be conducted.

Joe D. Winkle
Acting Regional Administrator
U.S. EPA - Region 6
DATE 2-1-93

DECISION SUMMARY
POPILE, INC. SITE

RECORD OF DECISION

RECORD OF DECISION TEXT

I. LOCAnON AND GENERAL DESCRIPTION

The Popile, Inc., site is an inactive wood preserving operation that utilized creosote,
pentachlorophenol (PCP), and petroleum distillates in irs processes. Those compounds
constitute hazardous substances as defined at CERCLA Section 101(14), 42 U.S.c. §
9601(14), and further defined at 40 CFR § 302.4. Product and waste handling practices
resulted in contamination by these materials to surface and subsurface· soils. ground
water, surface water, and sediments. The site is located on South West Avenue,
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approximately 1/4 mile south of the intersection of South West Avenue and U.S.
Highway 82 near EI Dorado, Union County, Arkansas (Figure 1). The property
comprises about 41 acres. bordered on the west by South West Avenue. the Ouachita
Railroad on the east, and Bayou de Loutre on the nonh. These three boundaries intersect
on the north end of the site. A forested highland area borders the site on the south. The
site is approximately 3/4 mile south of the EI Dorado city limits, which has a population
of approximately 25,000. The surrounding area is rural and residential/commercial.
although no homes are located along the site perimeter.

II. SITE mSTORY AND ENFORCEMENT ACTIVITIES

EI Dorado Creosote. Co., the predecessor company of Popik, Inc.. began using the
site as a wood treatment facility in 1947, EI Dorado Pole and Piling Company, Inc.,
purchased the property in 1958. Starling in 1976, three surface pits were used as part of
the waste treatment process at the plant.

The primary contaminants found at the site include PCP and creosote compounds
associated with wood treatment, which are compounds that constitute hazardous
substances as defined at CERCLA Section 101(14), 42 U.S.c. § 9601(14). and funher
defined at 40 CFR § 302.4. Wood treatment operations stopped in July, 1982. In
September that year, Popile, Inc. was formed and purchased about 7.5 acres of the
property, including the pits, and El Ark Industries, Inc.• purchased the remaining 34 acres.
In 1984, PopiIe consolidated th,e three pits into one unit, and EI Dorado Pole and Piling
ceased to exist. Closure activities for the three surface impoundments were administered
by ADPCE in October 1984. Following consolidation of the impoundments, inspections
by ADPCE documented surface contamination and the "possibility of ground water
contamination at the site due to leakage from the unit. In April 1988. ADPCE requested
EPA initiate a federal enforcement action against Popile pursuant to the Resource
Conservation and Recovery,Act (RCRA), 42 U.S.C. § 6901 ~llil. In 1988 and 1989, an
EPA Field Investigation Team conducted inspections and sampling at the Popile site.
The results of these investigations revealed contaminated soils, sludges and ground water
at the site. In June 1989, EPA initiated a RCRA enforcement action against Popile. Inc.
and its operators, alleging violations relating to the closure and post-closure requirements
for the three surface impoundments. EPA has recently settled, in principal. this
enforcement matter with PopiIe. Inc.

Figure I. Location Map

In August, 1990, EPA determined that actual or threatened releases of hazardous
substances from the closure area owned by Popile and the surrounding property that EI
Ark owned posed an inuninent and substantial endangennent to the public health and
environment. Based on this determination, EPA conducted an emergency removal action
pursuant to Section 106 of CERCLA. 42 U.S.c. § 9606, after Popile, Inc. and EI Ark,
Inc.• declined to perfonn the action themselves. The removal action, conducted from
September, 1990, until August, 1991, included grading and shaping the site surface for
erosion control. construction of a temporary impoundment area, placing steel culverts in
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the drainage area. placing topsoil and seed over the entire site and construction of a
security fence (Figure 2). More than 66,000 cubic yards of contaminated soil, solidified
with a mixture of fly ash and rice hulls to enhance handling properties, were placed in the
temporary holding cell on the site. EPA proposed the site for inclusion on the National
Priorities List (NFL) in February, 1992. The Remedial Investigation and Feasibility
Study (RIfFS), which was conducted by the Alternative Remedial Contracts Strategy
(ARCS) contractor, Camp, Dresser and Mckee Federal Programs, began in January, 1992
and was completed in July, 1992.
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DECLARATION FOR THE RECORD OF DECISION

AMERICAN CREOSOTE WORKS INC. SITE

SITE NAME AND LOCATION

American Creosote Works, Inc. Site
Winnfield, Louisiana

STATEMENI 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 THE 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.
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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. TJ1e principal threats posed by the site will be eliminated
through treatment.

1bis 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 cQntaminan~, 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 yards 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-siro 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
xcmediation 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 ~e completed remedy. 90% funding will
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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.

SIATtITORY DETERMINATIONS

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 enstP'e that the remedy continues to provide
adequate protection of public health, welfare, and the environment.

Joe D. Winkle
Acting Regional Administrator
U.S. EPA - Region 6
Date 04128/93

RECORD OF DECISION CONCURRENCE DOCUMENTATION FOR THE
AMERICAN CREOSOTE WORKS, INC. SUPERFUND SITE WINNFIELD,

LOUISIANA

Robert M. Griswold, P.E.
Site Remedial Project Manager
Date 3131193
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John Dugdale
Office of Regional Counsel
Site Attorney
Date 3131193

Stephen Gilrein. Chief
ALNM Section 6H-SA
Date 4/19/93

Carl Edlund. Chief
Superfund Programs Branch 6H-S

Mark Peycke. Acting Chief
Office ofRegional Counsel
Hazardous Waste Branch 6C-W

George Alexander. Jr.
Regional Counsel 6C

Allyn M. Davis
Hazardous Waste Management
Division 6H

AMERICAN CREOSOTE WORKS. INC.
SUPERFUND SITE

DECISION SUMMARY

RECORD OF DECISION TEXT

1.0 SITE LOCATION AND DESCRIPTION
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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 fonner 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 mSTORY AND ENFORCEMENT ACTIVITIES

2.12.1 SITE OPERATIONS HISTORY

The facility was used for treating timber with creosote and pentachlorophenol (PCP)
for over 80 years. Both ~reosote and PCP have been identified as hazardous substances
as defmed 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 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.

Figure 1. Site Location Map

Figure 2; POST-REMOVAL SITE MAP

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, cuttiJJ,g. and staging timbers prior to treatment.

Several se~ of railroad tracks, used to transport treated and untreated lumber around
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the facility, ran from the southwest comer 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 I 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
reton in the early to mid 1960's (Impoundment 3 on Figure 3). Based on 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 petroleum distillate, 40,000 gallons of creosote, and 54,000
pounds of PCP were used to treat approximately 7.5 million board-feet of wood.

Figure 3. PRE-REMOVAL SITE MAP

Impoundment 1 was apparently backfIlled with soil and wood chips between 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 flre 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~ and
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Impoundment 2.

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 photo_graphs 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 f}uid for the creosote andlor PCP. Based on a review of
available records and site sampling activities there is no reason to believe this facility
used inorganic compounds (i&.a chromated copper arsenate, anunoniacal copper arsenate,
etc.) in the treatment process.

2.2 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 "Yere conducted in 1987 and 1988. In
1989, the EPA Emergency Response Branch conducted a removal action pursuant to
Section 106 CERCLA, 42 U.S.C. § 9606, having determined that actual or threatened
releases of hazardous substances from the site posed an imminent and substantial
endangeIDlent 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.

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 Gov.ernment 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 19~0 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 0.&.,
Feasibility Study (FS), Remedial Design (RD), Remedial Action (RA» associated with
the site. The Stallworth Tunber 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.
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2.3 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. In 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 benn.
Consequently, ERCS was remobilized to extend the berm height and install an overflow
filtration system.

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

• 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).

• 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.

• 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.
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tJ Ct{ v loll cCl J{.(..freet Site, Houston, Texas

••'JIlr.lIJt'

DECLARATION FOR THE RECORD OF DEOSION

SITE NAME AND LOCATION

North Cavalcade Street site, Houston, Texas

STATEMENT OF PURPOSE

This decision document presents the selected remedial action for the North Cavalcade
Street site in accordance with the Comprehensive Environmental Response,
Compensation and Liability Act of 1980. as amended by the Superfund Amendments and
Reauthorization Act of 1986 and the National Oil and Hazardous Substances Pollution
Contingency Plan. 40 CFR Part 300, November 20, 1985.

The State of Texas (through the Texas Water Commission) has been briefed on the
methods of technology and degree of treatment stated by the Record of Decision.

STATEMENT OF BASIS

This decision is based upon the administrative record for the North Cavalcade Street
site. The attached index identifies the items which comprise the administrative record.

DESCRIPTION OF THE REMEDY

The selected remedy will treat the health- and environmentthreatening contamination
resulting from historical wood preserving operations at the site. Upon review of the
information contained in the administrative record, EPA has decided that oiYwater
separation and carbon absorption of groundwater and biological treatment of
contaminated soils best fulfills the statutory selection criteria. The following is a brief
sununazy of the proposed remedy:
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Contaminated surficial soils - Treat ansite using biological treatment to a level of 1
ppm of carcinogenic polynuclear aromatic hydrocarbons. In-place treatment is preferred,
but the actual method will be selected from the results of pilot testing during the
Remedial Design.

Contaminated Groundwater - Extract and treat onsite using oil/water separation and
carbon absorption until all non-aqueous phase liquids (NAPLs) are completely removed
and benzene concentrations do not eX,ceed 5 ugll; incinerate the NAPLs offsite.

EPA will later decide the optimal means for remediating contamination from
polychlorinated biphenyls in the drainage ditch on the eastern boundary of the site.

DECLARATION

The selected remedy is protective of human health and the environment, attains
Federal and State requirements that are applicable or relevant and appropriate, and is
cost-effective. This remedy satisfies the preference for treatment that reduces toxicity,
mobility or volume as a principal element. Finally, it is determined that this remedy
utilizes pennanent solutions and alternative treatment technologies to the maximum
extent practicable.

Robert E. Layton Jr., P.E.
Regional Administrator
Date: June 25, 1988

RECORD OF DECISION TEXT

1. SITE LOCATION AND DESCRIPTION

The North Cavalcade Street site is located in northeast Houston. Texas about one mile
southwest of the intersection of Interstate Loop 610 and U.S. Route 59 (Figure 1). The
site boundaries are Loop 610 to the north, Cavalcade Street to the south, and the Missouri
and Pacific railroad lines to the east and west. The site is triangular in shape with a base
of approximately 600 feet, an apex of 3,000 feet, and an area of 21 acres.

Figure 1. Site Location Map

The site is generally flat with several small mounds and depressions. It is drained by
three stonnwater drainage ditches. Two of these flank the site on the east and west sides.
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and drainwater to the third ditch which bisects the site into nonhern and southern
sections. The third ditch drains into a flood control ditch which discharges into Hunting
Bayou, a tributary of the Houston Ship Channel. Hunting Bayou is currently classified in
the Texas water quality standards as a limited aquatic habitat.

The site is now used by two commercial enterprises which have erected two buildings
on the southern part of the site. The remainder of the site is not currently used. The
surrounding areas are residential. commercial, and industrial properties. The nearest
residential area, an old low-income neighborhood, is directly to the west. Commercial
properties are located along the major thoroughfares as well as onsite.

2. SITE WSTORY

2, J 2. J PREVIOUS SITE USE

The North Cavalcade Street site was not developed until Mr. Leon Aron acquired the
site in 1946 and established on it a small wood preserving business, Houston Creosoting
Company, Inc. (HCCl). The HCCI business initially included creosote wood preserving
operations. In about 1955, HCCl added pentachlorophenol (PCP) wood preservation
services and other support facilities.

In 1961, the East End Bank of Houston foreclosed on the property, and wood
preserving operations ceased. In 1964, the bank sold the property to the Monroe Ferrell
Concrete Pipe Company. There has been no industrial activity since 1964,

Subsequent property owners divided the site into. smaller tracts and sold them to a
succession of owners. The property is now owned by two companies and two individuals.
The Great Southern Life Insurance Company owns 1.6 acres in the southwest comer of
the site and has constructed a building. The Coastal Casting Company owns two tracts
consisting of 4.7 acres in the southern area of the site; the company built a building used
for engine repair upon the western most tract. These tracts encompass the operations and
waste pit areas of the old wood preserving facility. Two other tracts are owned by R. D.
Eichenour (3.9 acres) and A. D. Dover (10.0 acres). and represent the remainder of the
site. Figure 2 shows the current and historical site features.

Figure 2. Composite of Historical and Current SiteFeatures

2.2 GEOLOGY~HYDROGEOLOGY

The North Cavalcade Street site is in the southeast Texas Coastal Plain. This region is
underlain with Holocene and Pleistocene deposits to a depth of roughly 2400 feet. The
aquifers used to supply water for domestic, industrial and agricultural purposes are the
Lower Chicot and Evangeline, both confined aquifers isolated from surface recharge.
Public water supply wells are screened in the Evangeline Aquifer at depths greater than
600 feet. Industrial water users have wells screened in both aquifers at depths ranging
from 50 to 576 feet.

The ~ite-specificgeology of the upper 50 feet is shown in Figure 3. It consists of four
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distinct layers:

Figure 3. Generalized Soil Profile
•

Stratum
I
n
m
IV

~ffil
0-5

5-12
12-26
26-80

Description
Sandy silt and sandy clay

Soft to very stiff sandy clay and clayey sand
Medium dense to dense fine sand

Very stiff to hard clay and silty clay with sand and silt layers

The fine sand in Stratum n is the principal water bearing unit at< the North Ca'/alcade
Street site. This unit is not currently used as a source of water within Houston because the
water yield is low. The potentiometric surface developed during the Remedial
Investigation shows that the groundwater flow is toward the west and is recharged by the
ditches crossing the site.

2,3 2.3 REMEDIAL lNYESTIGAnON RESULTS

The U.S. Environmental Protection Agency (USEPA) sampled five different types of
environmental media at the Nonh Cavalcad~ Street site between September 1985 and
November 1987. These included air. surface water, sediments, soils, and groundwater.
The samples< collected during this period were analyzed for toxic substances characteristic
of wood preserving sites. . <

The USEPA found polynuclear aromatic hydrocarbons (pAHs) and volatiles
(benzene, toluene. and xylenes) in soils, groundwater, and sediments at levels above those
natural to this area on the southern 10 acres of the site. These compounds are components
of creosQte, one Qf the wood preserving mixtures used at the site. The Qther wood
preserving chemical used at this site. pentachlorophenol, was nQt found. InQrganic metals
were infrequently fQund at levels above background. Tables I and 2 show the maximum
cQncentrations of analyzed compQunds in SQils and groundwater and their frequency of
detectiQn above background levels.

The contamination in soil and the upper grQundwater unit describes the way in which
histQrical operations contributed to the contamination. USEPA flISt found creosote-type
contaminants in surficial soil in two areas corresponding to the historical operation area
and creosote lagoon: these areas cover approximately 1 acre. These data show that
creosote stored in these areas was allowed to seep into the soil and thereby became the
source of further contamination. The surficial soil is a sandy clay which allows a pathway
for vertical migration. The creosote became adsorbed onto the soils until they were
saturated. At that point, the creosote entered the groundwater in the surface aquifer.

The surface aquifer is a layer of sand which provides a pathway for further migration.
As in the surficial soil, the creosote became adsorbed onto the sand until the sand was

•
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saturated. The creosote then encountered a hard clay below the aquifer. Also, the
compounds which comprise creosote became partially dissolved and were transported
westward with the groundwater flow. The volatile compounds such as benzene are the
more soluble; these traveled the farthest. The dissolved contaminants in the groundwater
now form a plume covering approximately 4 acres.

As stated above, the creosote encountered a layer of hard clay below the surface
aquifer and spread along the top of the clay to cover an area of approximately 6 acres. The
contamination in this clay layer consists of both soil with adsorbed PAHs and a
nonaqueous phase liquid (NAPL) characteristic of denatured creosote. The clay layer in
general retards further vertical migration. The penneability of this layer is reponed in
other geological investigations of this area as roughly 10-9 em/sec.

USEPA also found creosote-type contaminants in the sediments of ditches draining
the site. The concentrations of PAH compounds in the sediments ranged from undetected
to 93 ppm. This contamination probably resulted from rainfall runoff during the time of
historical operations or oil spills along the railroad tracks.

In addition, sediment samples in one isolated area near the railroad track on the east
side of the site showed contamination from polychlorinated biphenyls (PCBs). PCBs are
not used in wood preserving operations. The cause of this contamination appears to be a
spill resulting from railroad activity. USEPA has recently gathered data to better define
the area. and will address remediation of the P.CBs later.

The analyses of air and drainage ditch water showed no measurable contamination.

5
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HlGHUGHT 2~ Examples of Source
and Non-Source MaterialS

Souru Materials

• Dnmuno1 WUUlS

• CctWniD&ted sail and debris
• i'oots- of ::cmenon·~ pIwe ]~ui~

(NAPt.s)~ed beaeI%h ;round wa:.cr c:r
inh::x:nd~

• N...? __ r.c.:l,c on ground WllCf
• CoA•.m;~lod .lCdimcnl.$ anC slUl1gCS

• Ground '4-ater
• S~wac:r
• Res:tdU1J! l'WJllinr f!'Om lttaiine:l.l ofshe

lI'Ia&Cria.U

prindmt rba;a'la5X:S are L'Jose socrcczrwer.als~dc:re4 IQ

be bizhly IOU: at hi&h!r mobile lhal pc::aDy camet be
rdiably coa:alced CIt 'oVOuJd~nt a sipl.'icanl~ to human
:all.horlbcen~lshculd expoetn OC:C~. They include
tiquid3 and oUIer !lii!\l)' mcbile matel"'.aIs (Col•• solvcsnu) or
nwer.als havtDl hil!l conu:\trauens cf toxi~~m~~o

-thresholdI~- Of lOXi:it)'!d$k hZS been~lUAed r.o cqua~
[0 'p:Inc~th.~. R~u.wheR fO'Cidry and l'noObilily or
SDuree~combine ~l'QSeapotenliaJ~r;J 10"or~.
gc:cenlly D'Ca:.-nenl al~liv" should ~ ~vaJuitCd. .'

Lg"'I:vertl!!'SlII~;~l.'1o$:SOIP';enwcrialsfhu~ly
Q1l be telUbl)' -.ont.i:~:.d~nd:lW .. culd ~lonlyalownsk
in t.he ~veIlt of re1e.ue. They mclude S~ malCt".als Ilw
e:d'Iiblt low lOXiei:y.low mobility 1ft~ cnviron~t. ct are
/lear bc:allh·ba;:cd levels.

De:enr.:~3$ tc-vhe:.'1cr a.sc ,:,:'Ce ::lit:;aI Is 2 prinC;.af Qf

Joo.v !e'Yellbreat~ should ':'Je based on th= iMe."'U\1 rDxic:ily
as 'If:.!! 3S a ccnslde.":a1iOr. of the I'hy$iW S3Ul 0[ !he ma.u:Nl
(o.a•• Uqcld). tr.epoten~ rrcbilll)' ofcr.c....-a.ste$ inu.. par.icllbr
etlviJQnrxnW~&-UdIX ~It:tymd defPdIDcln~&IC;:S

of tlIe~. Howe...c:r. I.his :.oneept of principal and \ow
kve1lbr=1 ""&1U: s:bocld OO~ ne::e.ua."Jy be eq1W.ed with UIe
rWu;:x:>aed byftcoo::;m..'-l.MlSvla variou.seposampa11Iwsys.
A.llhou~ tho: CfIa."2JC:.triUlt.ico ~r some ma:.cri11 U principal or
low :c:vc:J du'CIUW= in:o ¥COUnL 1QXJC:1:y (lind is &h~ r:lSlCd
rode~o{!cl:;::os.ed 2S$Dl'I~ c::c.posurco:rut1).~

a'~ata;r.ix~ UI.~ does nOl mun U'.al the wa.su: poses
::.e ~",..~ l"'->k 11 tle!i2. -=0- ~.!fl\pIe.. )lJried ~-urr.s lcskinl

JOIw.nlllnro JrtI'l."'ld~ would be consi~ ~ ,rinc:~

iJ'.rtll ....am. ycc tbt; primo,-, rW:: I1lhe she C&G\ll"lling link Ot
DO Qi.rc:r;t c:omactlhruQ c:oult3 ~ inlmign of ~nlalTli~
~VlZMiI. wl'Jch udiscu.saed &:lO~ II notCODSiw-..d lQ be'
~~ mJKCriaJ• .rwl ctlvs~~ k C:=il=l~cd as a
priIIeipaJ lMaL.

The identificaDM ofprind~and low lovel W=w is mad. 011
a~~ tIasis- In scme~orcs $i:.=~ ......iJlllOt be
radJ]y c!assirllble a3 dther. pri=iplJ or lCr" lcYcI lhr:al
'Nde.WUlll$ DO se-".mJe~~ onho...·besl.1O lJ'lIIlqC
l/lc::sc IOUt'Oe nwcrta.tt 01. modGla ~I)'&lid tnoOilily will
nca:awiJ)' lI'PIy. lNQTE: III tbese s:ilII8&iats wue.s c:o DOl
lIaveto bechlr:acterizt14asci !betoeeor tJIoOlbe:. ThopriDcipaJ
t!lfettJ!Ow~UftU ....... =ac:epcandmol'4a~
'ft:C e:ubIi!h!d 10 help saD= z! !«IU ~ mncdy
s:b::ion proc:e#. Dell U • mandatoo' WUlC c:1.usitlatica
~)

HIGHLIGHT 3: Egmples of PrincipaJ
and Low Level Threat Wastes

w~ that FMf&lJy ...m be coasidered 10 camllUlC
pMcipaJ :llruzJ illCtude, builrC tIOt limhcd 10:

LilmilU-~ c;om-iued n dNmL lagoons or
amkS.frecprodul:l(N.~)~ 0Cl exundtr
1J(lUnd~(JenmIlyucludiJl&p:lUM ..-.en
~ ;,""minants of eoncern.

Mpbil; '0'10::; M'WO,} • surtace soil or
subsarfxe JDiI to'Qinial hiib CON:tnlrations
r;I;QllWllinaNsofc:cn::em ttaaare (Mpocentia11y
~.:) cobi!. <hze to wi.~ e:Jtraillmc:nL.
~laclizadM (e.g.. VOCs). surfa;:e r'JJ1ofI'. or
tub·sarfJce~

Hjcr....!Qxjc wsm;> meterie!· bur.c::S drummed
no:t-Iiqtdd wmtCS. buri«!=mAa ~lU2lJ'lillg non
liquid WUIU. or IOns COIQinma sipWlCaN
conccntratloCll of lliSflly ttlxlr: matcriaJs,

.Waste thai pncnlIywillbe~tocoauiW~1o....
le...d th.-at WKIC$ ~udo.!lui ar= not litnilcd lO:

Nat..rmtH1c axunMc4 ,?,'eg: mlt¢.at pC
,-wtpWj]lSpnfiJI-$~~~in&
.:onumln&=s 01 conc:crn that ~ly are
re1al.iveJy ilMlobClc in aU Of ptlUlIdW~ CLl:..
~.lIqul4, roY wolciUry. low tcadl.a.O;hty
conwninu:u JUCh AS bi&/l molcculu weiiht
~mpoands) ID the $peCit~ cnyirocmc:u8J ..
I04inJ.

Low1m jcity $[)t1l'!X l!l3ltriat•soilands:u~-lICC

L
' soli ~lta.lioas .')(l( snally above rd'ere:ncc

('.os:: lcve1sor lhal~.ln ex-us car.cc: ri:.k
. ~ ;M~~I~; lisi lIrIi~

.-__----z

r,



•

•

•



Innovative Treatment Technologies:
Annual Status Report

•
oEPA

United States
Environmental Protection
Agency

• of Solid Waste And
Emergency Response
(5102W)

EPA 542-R-94-005
Number 6
September 1994

•

(Sixth Edition)



•

•

•



• •
Table B-1

Removal Actions: Site-specific Information By Technology Through FY 1993

•
June 1994

Bloremed atlan (Ex s tul
a.

Rltion Site N~, Stlte, Specific Site Description Media (Quantity) Key Contaminantl StltUl' Lete! Agency Contactlfphone
(ROO Dlte) Technology . Treated aOO Treatlll8nt

Contractor (If
available)

2 GCl Tie ard Tr.atlng, C~.tlng WOOd preaervlng Soli (4,800 cy) PANI (Creoaote) In de,llln: Fedel"I I Joe eOlentlno
NY Pilot Itudy lead/FIId 908-906-6983
EDerllency aaaponee c~leted In Financed: eulol RIIIIIOI

Jan 1994 EaT/REAC 212-264-5636

4 Southealtern wood Slurry phlle WOod preaervi ng Soil (12,000 cy) PANs (Creosote) CCIr4)letecl: Feelerll Don Rlllller
preserving, MS (preceded by Septentler 1994 leldlFLrld 404-347-3931
E..rgency Aelpone. loll ....hlng) Financed: OHM
(Action Meao Ilgned Remedlltion
09/30/90) Services Corp
Sft 1110 Soil " ..hillS

5 Indl_ IIood Truttng, CCIIp)ltlng Wood preserving Soil (18.,000 cy~ PANI (Creolote) Operlt Ianal ; Federal Steve Flryan
III C~letlon leldlFLrld 312-353-9351
EIIIrgency Relporw. plamed Fill Financed; IT
(Action~ al;ned 1994: After 6 Corporltlon,
10/11/92) IIOllthl 8 of 9 eMe, Inc. -

cCllllpOlt pi I.. lubcontractor
below, tr.at.."t
tal"lIet levela.

6 MacMillan Ring Fr.. Solid ph... Petroleum I"eflnlng Sedimentl (38,000 VOCI (BrEX), PANI Being Fedel"al Chll"l" Fisher
Oil ClllIIJl'"Y", AR cy) (OAF Float) inatallecl: lead/FIId 214-655-22.·
E..rgency R..pon.. project Financed:
(Action Meaa ligned c~letlon Reidel
11/09/92) date plannecl Envi l"ormerlUl

Fall ,m Servlcel

., SCott Lumer, NO Land tr.atllllll1t llood preserving Soil (16, DOD cy) SVOCI (Phenoll, CQI1)leted: Federll Bruce Morrison
EDergency .elponel PANI Operational leedlFLrld 913-551 ·5014
(Action~ 11;ned Benzoh)pyrene) frOlll 19117 to Financed:
07/10/81) Fall 1991 Remediation

Technologfea
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Tebta B·1
R~movllli Actions: S,lte-speclf1c InformaOon By Technot'ogy Through FY 1993

Soil Washing

June 1994

I_"I.. sit. N..., Stata,
I specific ~ Site Delcrlptlon Media (QuantLty) , Key Cont..lnanta StatUI' lud Agency contlcts/Phone t\

I

(ROO Date) Technology
Tr..ted

a,OO Treatment

I I
I

I

Contractor (I f

I

available)

4 Southealtern yood Sol I wIshl1l9 Wood preserving Sludge (quantity SVOCI, PAHI aperat I00II1 : Federal Don Rigger

Preserving, "S (land removal,
U1known), Solidi (Creosote) c~letlon lead/FU1d 404-347-3931

Elerllency Respoosl followed by
(1,000 cy)

pl.me<! sprlll9 Fll\llnced: OH,"

(Action MIIIllO ,lpeI blorellllldlation
1994 Remediation

09/30/90) of fines

Service. corp.

See allo
BloreMdl.tlon (Ex
Situ)

9 Poly-c.rb, NY SoH Wllhlll9 commercial weste Soil (1,500 cy) SVOCI (Phenols), c~leted: Federal Bob Mandel

E_rgft'lCy Response
1IIII\I1Ieftllt

PAHs (cresol) Opent 100000l lead/Ftrod 415-744-2290

(Act Ion IttllO sllned

. 1/87 to 8/88 Financed;

05/14/81)'

Reidel

5.. 1110

EnvironnenUI

IloreMdlltlon (EX

Servlcea

Situ)

,

:

I

I

!
,

:

.
;

I
:
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TABLE E-'
REMEDIAL ACTIONS' PERFORMANCE DATA ON COMPLETED PROJECTS (continued).,

Mllerlltl ,

Site II.... Stlte. Dlt.. Technology/ . Medii Trelted Key ClII1t.1 rwntl Operltlng MlIlCIling RelldJIll
Region of Operltlon Vendor (Quentlty) Trelted Par_terl ReqJlred M_glllllent COIlllleOti

4 Brown Wood Preserving. L.m treat.entl Soil/pond PAMI. defined In Soil treated In 3 Siu Trelted Further Informetllll1 1111

'L ledl.ent (7.500 te!WI of totll llftl preperltllll1 Nterlll thll project II
10/M to 12191 RelIIediltlon cy) clrcinogenlc (lend vegetlted with Ivallable fre. the

Technologies, Indlcltor cheMlcll. Retentllll1 tflle: 4 clearing) gra.. (no cap) Remedial Action Close
Inc. (lCICI) to 15 ~thl Out Report.
SeltUe, EXClvltion Retention pard
IIl1hlngton Crlterll: Addltlvel: wlter screening constructed for

100 ppII TCfCa n nutrlentl Tilling rlftlff
IMpled on II
alotJplotl Mixing rite:

tilled once every
IllJUt: Up to 208 ppnl two weeki
TCICI
OUtput: Lesl thsn 92
PP1l TCICI

4 Hollingsworth Soil Vlj:lOr Soil 60 cy (down TCE, vinyl chloride In Iftu 1I01llt requl red Air millions O.slgn speclflcltlona I
Solder I..., fL extrectfon to 7 feet deep) vented to were very critical.
1/91 to 7/91 hrllet: totll VOCa Itmosphere Need to Ply clDse

I.EIASCO (ARCS 1 ppnl Ittentlon to dellgn
contractor) specIf ICit Iona

41 II-.:heal, SC The,.. I Soil (2,200 cy) Criteril: COnt lruous feed Cltllytlc
During 11/93 delorptlon 5-7 tOOl/hr DX IdlItllll1 of

Acetone . 97 ppnl off-saa
Fotr Seuons Benzene . 2.43 PP1l
Greensboro, NC 1,Z-Dlchlorobenzene-

• 33.43 ppnl ,
1,4-Dlchlorobenzene-
- 38.06 flPI

I2.4-Dlnltrotoluene • I

3.62 flPI
Nlphthllene • 74.6
flPI
Toluene - 34.5 flPI
1,2.4-
Trlchlorobenzene •
4.23 flPI
Totll Xylenes - 67.6
PPII
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1,500 CYlMonth Unit· Site Preparatioo Charge EA 0 NJA 1.00 0.00 0.00 125.000 125.000

_,OGO CYIMonth Unit· SUe Prvparatlon Charge EACH 0.00 0.00 251.000 251,000

6.000 C;;:YIMonIh Unit - Site Preparation Charge EA a NfA 1.00 0.00 0.00 251.000 251,(100

18.,ooD CYlMonth Unit· Site Prepa~tlon EACH 0.00 0.00 415,000 415,000
Charge

18,000 CYfMor1tn Unit- Site Preparation Charge EA 0 NlA 1.00 0.00 0.00 415.000 "5,000

1,500 CYlMomn Unit· Mobilize anel Assemble EACH 00.00 0.1l0 166,500 166,500

t.500 CYlMonth Unit • Mob~jzation and Assem~y EA 0 NlA 1.00 0.00 0.00 1G6.500 lee.SOD

• Environmental Remediation: Unit Cost Book Page 8·99
......'IOQo 1II".a__



33 18 P sit!al Treatment . . . I·

33 13 0903 neal 15,000 ·19,999 Tons of Soli. Including TON 1.89 1.79 35.00 31••
Residual Waler

13273 5103 Treatment of 15,000 Tons of Soil. Indueling TON 20 CODEG 1.00 1.69 1.79 35.00 :Ill.•
Residual WOlter

33 13 0904 Treat 20,000·24,999 Tons of SOli. 'ncludlng TON 1.89 1.79 135.00 131..
Residual Water

13273 5104 Tre:lllmeni of 20,000 Tons of Soil. Including TON 20 COOEG 1.00 1.69 1.79 135.00 138.•
Residual Waler

33 13 0905 Treat 25,000 ·29,999 Tons of Soli, inclUding TON 1.89 1.79 135.00 131..
ResIdual Waler

13273 5105 Treatmenl of 25.000 Tons of Soil. Including TON 20 COOEG 1.00 t.89 1.79 135.00 131..
Residual Water

33 13 0906 Treit 30,000 .34,999 Tons of Soll,lncludlng TON 1.89 1.79 117.50 121.1.
ResIdual Waler

13273 5t06 Treatment of 30,000 Tons of Soil. Including TON 20 COOEG 1.00 1.89 1.79 117.50 121.11

Residual Water

33 13 Ogo7 Tre't 35,000 ·39,999 Tons afSoll,lncludlng TON 1.89 1.79 117.50 lil.1.
RtsldU:III Waler

13273 5107 Treatment of 3.5,000 Tons of Soli, Including TON . 20 CODEG 1.00 1.89 1.79 117.50
Residual Water

33 13 0908 Treal ~,OOO ·44,999 TOml of Soli. InclUding TON 1.89 1.79 102.50
ResIdual Water

13273 5108 Treatment of40.000 Tons 01 SoU. Including TON 20 COOEG 1.00 1.69 1.79 102.50
ResickJ:aJ Water

33 13 0909 Treal 045,000 - 49.999 Tons of SolI, Including TON 1.89 1.79 102.50
Rilidual Wallll'

13273 5109 Tre:ltment of 45,000 Tons of Soil, InCluding TON 20 COOEG 1.00 1.69 1.79 102.50
Rosidual Waler

33 13 0910 T,ut 50,000·54,999 Tons of Soli. IncJudlnll TON 1.89 1.79 100.00
Re.,dual Water

-!> 13273 5111 Tre:ltmenl of 50.000 Tons of Soil. InCluding TON 20 COOEG 1.00 1.89 1.79 100.00
Res>dual Waler

33 13 0911 T,.., 55,000.59,999 ToIlS of Soil, Including TON 1.89 1.79 90.00
Ruldual Waler

13273 5112 Tmatment of 55.000 Tons of Soil, InCluding TON 20 COOEG 1.00 1.89 1.79
Rosldual Waler

33 13 0912 T,..I:- 60,000 Tons of Son. including TON 1.89 1.79 82.50
R..fdual Water

13273 5113 Treatment of 60.000 Tons of Soil, inCluding TON 20 COOEG 1.00 1.69 1.79
RlSidU:IIl Water

33 13 0915 MoblllDJOtmobillu Soli WashIng Syslem MI 0.00 0.00 2.11

13273 5114 MobDlzeIDemobllize Soil Washing System MI 0 NJA 1.00 0.00 0.00 2.11

Environmental Remediation: Unit Cost Book
..
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33 14 Thermal Treatment .' . ~ . . •

33 1. 0114 Circulating Bed Combuslor, Filled Cost EACH 0.00 0.00 l,II3,ooD l,113,llllQ

13277 2273 Circulating Bed Combuslor, Fixe<! Cosl with Unit EA 0 NlA 1.00 0.00 0.00 1,113,000 1,11J.COl
Installation, Monitoring, Operation. Maintenance

33 1. 0115 Supercrillcal Waler Oxidation, Operations TON 0.00 0.00 506.15 506.15
Cost

13277 2274 Supetcritical Waler OXidation, without TON 0 NlA 1.00 0.00 0.00 506.15 ~.15

Mob~jzationlOemobiJization.PrelteatrJ1enl

33 14 0116 Supercritical WalerOxldalion. Fixed Cosl EACH 0.00 0.00 1.325.000 1,325,l1OG

13277 2275 SuperaiticaJ Water Oxidation. Axed COsI with EA 0 N/A 1.00 0.00 0.00 1.325.000 1,325.CllO
UnitlnslaClalion, Monitoring. Operation,
Maintenance

33 14 0117 A~anced Electric Reactor. Operations Cost TON 0.00 0.00 702.51 702.51

13277 2276 Advanced Electric Reactor. without TON a N/A 1.00 0.00 0.00 702.52 711251
MobiliZationlDemob~jzation. Prelrealrnent

• 33 ,. 0118 Advanced Eleclric Reactor. Fixed Cost EACH 0.00 0.00 4,001,500 4,001,100

13277 227T Advanced Electtlc Reactor, Fixed Cosl with Unit EA 0 NlA 1.00 0.00 0.00 4.001.500 4.01Jl..lDll
Inslallation. Monitoring. Operation. Maintenance

~.1127
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33 19 ~ 'Disposa1'(Commercial)':' ~ "': : " . . :: -: .' :. :.; :-:: '.: . l

13

0.00 320.00 320.00

0.00 320.00 ' :l2O.lrl

0.00 1,0311 1,031

0.00 1.038 1.031

0.00 501.50 501.30

0.00 501.50 =.51:

0.00 2.25 2..:l!l
~t:I<

0.00 2,25 ~ •II

0.00 2.53 :us ti:
0.00 2.53 .2.!IJ -:132

It
0.00 1.s.c W i,4;"

~
0.00 1.84 I.... ~

n~

O.DO 6.:14 lUI ~

0.00 6.34 UJ ;f
~~

O.DO 3.50 1J)

0.00 3.50 Ul-
0.00 57.88 g-
0.00 57.86 fI"

.-.
a.OD US-DO 1~

0.00 135.00
.JUt--0.00 1,52& 1~

0.00 076 I~
.~

0.93
...,

0.00

0.93
,- •0.00

33 19 9510 Nonenergelic Drumme" Siudlie Inclneralian, EACH 0.00
5eiGanon

13277 2621 Drummed Sludge. Non-Energelic. Amenable to EA 0 NJA 1.00 0.00
Bulking, S5 G:I~on Drum

303 19 '511 Dtumm.d S'udll.0 Requiring Repack EACH 0.00
Iodner:atlon. 55 Gallon

13271 2622 Crummed Sludge ReQUiring RepackiJ'lg. 55 fA 0 N1A 1.OC 0.00
~On.m

33 19 9512 Lean Water Incineration for Non-flCB 55 EACH O.OD
Gallon Drvmmed Wast.

13271 2623 Lean Wall!l' Inciner.olionler Non-PCB D<ummed EA 0 N1A UlO 0.00
~. 55 Gallon

33 1i 1513 l:Ib'Packs ContainIng NonroactiYe ....terbl LB 0.00
Inc'Mntlon

13211 262~ Lab PlIdt$ Containing Non-Reactive Material L9 0 WA 1.00 0.00

33 111 9514 Fluorinated Aerosol CaMlncillOr:aUon LB 0.00

.13211 262S AeIOSOI Cans. Fluorinaled LB 0 N1A 1.00 0.00

33 111 .515 Honftuorfnatod "-tosol Cans Inc:fMnUon LB 0.00

13m 2626 AestISOI ~ns, Non-Fluorinaled LB 0 N1A 1.DO 0.00

33 19 9516 Dnnnmcd Waste Corminlng Over 5% EACH 0.00
fiaIogm, Extra Charges

13217 2521 ExIra Charges fer Was1e Con=ining Over 5% EA 0 NlA 1.00 O.DO
fQIogen

33 19 11517 Drummed Wasta Contllnlng Over 111% Ash, EACH 0.00
&n~

13211 26211 Extr:a Clwges fer Waste Containing Over 10% EA 0 WA I.DO 0.00
~

33 111 115111 Waste Padced In 15 Gallon Metal Dnnns. EACH 0.00
~CIwvn

13277 2629 ExIra Charoes for Waste Packed in Metal 85 EA 0 NlA 1.00 0.00
'Gallon Dnms

S3 1~ 1$19 Waata,Pacl<ed In 115 Gallon Plastic Drums, EACH 0.00
&traChargH

13211 2631 Exb Ch3fges b' Wilsie Packecl in Plastic 85 EA D NIl;. 1.00 O.DO
GaIonDn.ms

~ 33 " '52D IndMntlon of Bulle SCUd was.. (2,000 LbICY) CY O.DO

13ZT7 2653 Inciner:ale B<* Solid Wuto LB a NIl;. 000.0 0.00

33 1!1 .521 ButIt ~U\d$, 2,000 to '2,000 BTU, LB 0.00
IndnenItIon

13277 2642 BuIC LiqI*I:., 2,000 BTU 10 12,000 BTU, per LB 0 'N/A 1,(10 0.00
Pound

environmental Remediation: Unit Cost Book
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A SUMMARY OF REMEDIAL OPTIONS
FOR GAS HOLDERS AT FORMER

MANUFACTURED GAS PLANT SITES

by Kurt Prochorena,
Ash Jain, and
Dennis Unites

. ::: ." . ':' .. '. Some 'of the Issues 4ddre'ssed in This Report: "." .< '"..'- ...
~ • I... _ •••

• The Charlleterize1ion of Gas Holde~

• Waste Tr••tment Methodologies
• Dewatering
• RemoVIII of Tarry Materiel
• Treatment Selection
• eJlc:eVlltion A1tematives
• In Situ Romediation

ATLANTIC
"ENVIRONMENTAL SERVICES. INC. 188 NORWICH AVENUE COLCHESTEJ=l. CONNECTICUT 06415 (21)3) 537-<J751
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of large volumes of hazardous waste are many. On-site materials handling such as removal of
debris. waste mixing andlor stabilization, and loading for transport would need to be conducted
under stringent guidelines and may require expensive additional controls such as conducting
operations within enclosed structures. Hazardous materials transportation requires special
haulers and pennits and involves liability in cases of accidental releases. When considering a
disposal/treatment option for hazardous materials, transportation costs of approximately
$O.1S/ton/mile can be expected and can contribute significantly ~o the overall cost of. a
remediation program. Finally, facilities permitted to handle hazardous MGP materials are not
available for many cost-competitive disposal/treaonent methods such as thennal desorption,
asphalt batching. utility boiler fuel use. or brick or cement kilns. Incinerators are widely
available, but in many cases cost-prohibitive.

Options currently available for the disposal/treatment of hazardous MGP materials are
limited to hazardous waste landfills and hazardous waste incinerators. Treatment/disposal of
hazardous soils via incineration have been quoted at $1.000/ton to $1,500/ton plus
transportation. while landfI1ling costs can range from approximately $150 to $200/ton plus
transportation. Many companies are leery of landfllling hazardous materials due to the long
term liability associated with the waste. since the waste is not destroyed. Also, the landfill
option will be available only until land ban rules eliminate the land disposal option completely.
Assuming the typical 50 it (diameter) by 15 ft (depth) holder, approximately 1,090 cubic yards
of material could potentially require disposal. This volume could result in incineration costs as
high as approximately $2.4 million plus transportatio~, with landfLIling costs of approximately
$330,000 plus transponation. The complications and liabilities associated with managing
hazardous waste, coupled with limited disposal options and high cost, render excavation and
treatment/disposal of hazardous holder materials undesirable.

3.1.2 Excavation of Holder Material as Nonhazardous

If holder materials were characterized as nonhazardous, remediation through excavation
followed by on or off-site treatment could be done directly after holder dewatering, if required.
Lower costs associated with the management of nonhazardous waste materials would facilitate
remedial activities. Numerous options exist for the disposal/treatment of nonhazardolis holder
materials. Most of the disposal/treatment methods are widely available and, because they deal
with nonhazardous waste only. have lower liabilities associated with them.

Treatment via thermal desorption can be conducted on site or off site. Thennal
desorption treats nonhazardous wastes to target levels by heating contaminated materials to drive
off organic compounds through volatilization. It is not a combustion process, since the material
to be treated is not burned. Treatment of contaminated materials at commercial stationary
facilities generally ranges from $50 to $100/ton plus transportation. and mobile units for on-site
treatment gen~raUy range from $100 to $150/ton, plus mobilization and demobilization costs.
Using the upper end costs for off-site and on-site treatment of material from the typical 50ft

• Sununary of Remedial Options -12-

A TLANTIC Environmental Services, Inc.

-_ ... -- ------- ------

February 1995
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lion air will be routed through an emission-rontroI system 10
prevent the escape of significant air emissions inlO the area
surrowuling the excavation zone.

During the trial excavation at the McColl site. a rigid-frame.
PVC-covered enclosure structure was erected over part of the
L-4 Sumpprior10 the startofexcavation. Theenclosureproved
10 be effective in preventing the escape ofair emissions during
excavation.

Problems Related 10 Enclosure Structure

The enclosureaeaedacm6ned wak spoce in wtUch tempera
1InS wee~ 2O"F aboYe Ihe ootdoor lmIJll2'lW1r'e.
During abe IriaJ ~vaDoo. diesel engines WeIe qJmIled on !he
baCkhoe.~,~andpugmiIL 1bcc:nmsionsinsidc
lheerdosure~from thesemginesdirectJycoolribuledlOwak
stqJpages~ 10 low visibility. and high TIle levels. The exhaust
gases fiorD dieselengiD:sadd heat,J)lI'ticu1are maner.and hydrocar.
bon species 10 !he encb;urc ar (501 aIllJ'ibuticm w= 00 00ubt
small because of the low sulfur CUlImt indiesel fucI).

ThehighemissiCI'llevelsofSO:tandlHCmeauedfortbe laraOO
char waste marmaJs during !he lrial CllCavatim caused \Yak stq>
)XJges. 1begeweedueIObealthandsafetywx:c:ms.31dinterfcrence
with equipment steeringandbraking systems. Since Ihe ventilarioo
air flow I3Ie was fixed. Ibis system was not able 10 povide enough
fre$I air 10 keep poDutncoocer'lIr.ticnbelow design levels.

J

12

Other Equipment
For the fuD·scale remediation,one approach would be to use

electric engines instead of diesel engines. The pug mill could
have been equipped with an cleclric engine for the trial excava
tion had the electrical demand requirements not exceeded the
available supply on site. Further worlc: should be conducted on
the size of the pug mill required for fuJI-scale remediation and
the associated power requirements. It also may be possible 10
use an eleclrically powered gantry crane system inside the
enclosure10move the material and 10excavate some orall ofthe
wasrc materials.

Ifdiesel engines on someoCthe operating equipmentcannot
feasibly be eliminated for the full-scale remediation, a system
for directly venting the engine exhaust 10 Ihe APCDs should be
investigated. It may be possible to suspend movable dueting
from the enclosure ceiling and to connect it to engine exhausts.
Such ducting woold directly transport exhaust gases to the
APCD system without Iheir entering the enclosure air. ~
approach would be easiest 10 accomplish on equipment that
does nol move about much within the enclosure (e.g.,a pug mill
or lrackhoe). For more mobile equipment. it might be more
feasible to direct exhaust gases through a fJlteI'. a carbon
canister, and a water cooler system mounted directly on the
machine. This approach would probably require frequent
~hanging oftJ1e filter media. carbon, and water to maintain its
effectiveness.

,,
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Utilities finding
themselves
between a rock
°and a hard place
now have a
solution for their
MGP soils

Take

By Wm. Chip D'Angelo and Anthony Chiesa

R
ecognizing the need to remediate contaminated
Manufactured Gas Plant (MGP) sites, a local utility sought
mnovative and cost-effective solution~o 1n response to that
need, Casie Protank, a waste transportation. transfer and
treatment facility in New Jersey. and American Ecc Corpo.
an international provider of environmental. construction

and industrial services. formd ~id Atlantic Recycling Technologies Inc.
(~IART).

Cnder a five year agreement with the utility and its prime remediation
contractor, :VIART agreed to commit the necessary resources to finance,

Continues on page 8->

6 June 1998 SoH& Groundwater Cleanup
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MGP REMEDIATION USING THERMAL DESORPTION:
EMERGING TECHNOLOGY YIELDS A PERMANENT SOLUTION

Daniel E. Um1leet, P.E.
Project Manager

Barr Engineering Company
P.O. Box 130917

Ann Arbor, MI 48113-0917

Susan Anderson Bachman
Corporate Attorney

Edwin Highland
Director of Safety and Environment

Northwestern Public Service
600 Market Street

P.O. Box 1318
Huron, SD 57350

ABSTRACT

In 1994, Northwestern Public Service hired Barr Engineering Company to conduct an investigation
of a former manufactured gas plant (MGP) at the site for its new operations building. The
investigation uncovered evidence ofMGP residuals in the moist, clay-rich BOils, and Barr worked with
Northwestem to remediate the site without causing expensive delays to construction of the operations
center. Because this was the first MGP remediation in South Dakota, Northwestern and Barr worked
closely with the state's Department of the Environment and Natural Resources to gain the necessary
regulatory approvals. .

As its remediation method, Northwestern selected on-site thermal desorption. Full-scale on-site
thermal desorption has been used at only a handful of MGP sites in the United States, although the
technology has been used successfully to treat petroleum compounds. However, thermal desorption
offered several advantages over other remediation options, including lower cost and reduced
environmental liability, as the soils never left the site. A low-temperature, counter-flow, direct-fired
rotary desorber heated soils up to 1200 degrees F to volatilize organic fractions. Soils containing
polyaromatic hydrocarbon (PAH) cmnpounds were excavated, treated effectively, and reused at the site
as backfill.

For the approximately 47,000 tons of Boil processed. r:emediation costs were $82 per ton. Site
specific factors affecting project costs included the volume of soil treated, soil type and condition,
inclement weather. and market conditions. Soils were treated to below state-approved performance
criterion, and remediation of the site was completed just 18 months after the project began.

1



Conservative assumptions were made regarding the most probably future land-use scenario, potential
receptors, and routes of exposure. The risk-based treatment performance criterion of 43 milligrams per
kilogram for the sum of carcinogenic PAR compounds was developed using equations set forth in
published EPA guidelines. The SO OENR approved the treatment performance criterion.

The second phase of the remediation began in March 1995 and was completed in September 1995.
During this phase, the remaining soils with PAR concentrations exceeding the excavation criteria were
excavated, then soils from both phases were treated by thermal desorption and used as backfill on site.

Thermal Desorption: How It Works

In choosing thermal desorption, Northwestern selected a technology that, although widely used
to treat petroleum compounds, is still a relatively new method for remediating MGP soils. Full-scale
on-site thermal desorption has been used at only a small number of fonner MGP sites in the United
States. However, thermal desorption offered several advantages. In addition to being the least
expensive method, it also allowed Northwestern to treat MGP soils on site using a mobile treatment
Wlit. On-site remediation was more protective of the environment because it eliminated the need for
truck- or railcar-loads of MGP soils to be transported through residential areas and the countryside,
thus preventing potential off-site accidents.

The basic steps in the thermal desorption process are material preparation, thermal desorption,
off-gas treatment and air emissions control, and cooling and dust control. At the Huron site, a test run
was completed to optimize operating parameters of the thermal desorption system before full-scale
treatment began. To maximize the efficiency of the system, excavated soils were prepared to render
the particle-size range Oess than two inches in diaIlieter),.moisture content (13-26 percent), and PAR
concentrations (84-1,410 milligrams per kilogram) of the feed stream more homogenous. Soils were
stockpiled to reduce moisture content and turned mechanically to accelerate th~ drying process.
Prepared soils were placed into a feed chute equipped with a final screening device to remove any
remaining oversized materials. The soils were then conveyed into the thermal desorption unit, a
rotary, low-temperature thermal desorption (VITO) system designed and constructed specifically to
remediate materials containing heavy hydrocarbons and polycyclic hydrocarbons, such as PAR
compounds (Figure 1). The conveyor system can move between 20-50 tons of soil per hour, depending
on the soil type, moisture eontent, and composition.

The L'ITD system has a two-stage, counter-flow, direct-fired rotary desorber, which is 38 feet long
and designed to provide the residence time (approximately 18 minutes) necessary to desorb PAH
compounds and heavy petroleum products. In the first or low-temperature stage (LTS), the soils are
fed in a direction coWltercurrent to the combustion gases, heated to approximately 300-500 degrees F
to remove the light hydrocarbons and water vapor, then passed into the second or high-temperature
stage (HTS). The HTS heats soils, 88 necessary, up to 1200 degrees F, the temperature required to
desorb heavy and polycyclic hydrocarbons. These are then routed back through the LTS burner flame
and oxidized to lighter hydrocarbons. This recycling increases the· system's fuel efficiency because the
HTS off-gas material becomes fuel for the LTS. Recycling also lowers the temperature of the off-gas
passing through the baghouse, 80 that it is cool enough not to burn up the baghouse yet still hot
enough to inhibit condensation of desorbed organics onto bag filters. The LTS off-gas is directed
through the primary bagbouse for particulate removal and then through the thermal oxidizer foil'
thennal destruction at temperatures up to 1800 degrees F. The off-gas is discharged into the
atmosphere, while the particulate collected in the baghouse is returned to the thermal desorption unit
for treatment, then mixed with the treated soils.

The treated soil :mixture is cooled, wetted .and discharged onto the ground. Fugitive dust emissions
from the cooling and wetting process are collected by an auDliary baghouse and steam is discharged
into the atmosphere. At the Huron site, oversized materials and treated soils were used to backfill the .

3
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Table 1. Soil Analytical Parameters

Target Analytical Detection Limit
Parameter (in milligrams per kilogram)

Carcinogenic PAH Compounds (U.S. EPA Method 8270)

Benzo(a)anthracene 1.0

Chrysener.Dnpbenylene 1_0

Benzo(b)fluoranthene 1.0

Benzo(k)fiuorantbene 1.0

Benzo(a)pyrene 1.0

Indeno(1,2,3-ed)pyrene 1.0

Dibenzo(a,h)anthracene 1.0

Noncarcinogenic PAR Compounds (U.S. EPA Method 8270)

Naphthalene 1.0

2-Methylnaphthalene 1.0

Acenaphthylene 1.0

Acenaphtbene 1.0

Dibenzofuran 1.0

Fluorene 1.0

Phenanthrene 1.0

Anthracene 1.0

Fluoranthene 1.0

Pyrene 1.0

Benzo(g,h,i)perylene 1.0

DISCUSSION

Factors Affecting System Performance

Several factors affected treatment process performance. Performance evaluation was based on the
extent.to which the process could minimize site preparation activities, soils preparation, and fuel
consumption; maximize feed rates; and meet schedule requirements. For example, at the Huron MGP
site, the operator's experience and familiarity with the thermal desorption system being used and
treatment of similar soils minimized the time necessary for setup, startup, and troubleshooting. Site
preparation and setup times were reduced because electricity and natural gas were available at the
site and there was no need to construct additional utilities...

Soil characteristics also affected the treatment process. The high clay and moisture content of the
soils increased the time and labor necessary for soil preparation. The soils were ~hesive, which

5
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CONCLUSIONS
.' - ... "

'.i At the Huron site, the thermal desorption system effectively treated wet, clay-rich soils containing
PAHs and VOCs. The system showed good operating stability and kept critical parameters constant,
with feed rates averaging 26 tons per hour, HTS desorber temperatures between 1050-1200 degrees F.
residence times consistently averaging 18 minutes, oxidizer temperatures between 1741-1773
degrees F, and oxidizer residence times averaging 2~2.5 seconds. Stack emissions stayed within
operating permit requirements. While there were site-specific factors adversely affecting remediation
costs (inclement weather, soil type and moisture content>, other factors (market conditions, available
utilities) had a positive effect. Remediation was completed 18 months after the project began and
construction of the new operations building was not delayed. The successful cleanup of the Huron MGP
site has also provided benefits to an extended circle. The Electric Power Research Institute funded a
portion of the project as a field demonstration and published Barr's report on costs and technical
issues to make that information available to utilities nationwide.

Northwestern Public Service provided a permanent solution for MGP residuals at the site,
protecting the environment now and for' generations to come. In May 1996, EPA Region VIII
recognized Northwestern's remediation of the site with an Outstanding Achievement Award foX'
leadership and innovation.

(
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Using this patented C02 injection process,
our network of authorized providers can:

• Dramatically regain lost pumping capacity
• Remove minerallbiological/physical

blockages
• Extend time between treatments
• Provide 100% environmental safety
• Offer no residual chemicals to dispose of

CALL THE COMPANY THAT'S
MAKING WAVES

AQUA FREED, INC.
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Wm Chip D'Angelo Is chief executive officer and Anthony Chiesa is director of
business development of Mid At/antic Recycling Technologies Inc., Vineland, N.J.
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The by-products of the MGP
include coal and oil tars, sludges,
purifier box wastes and gas- .
scrubbing wastes. Historically, these
by-products were transported
offsite for disposal, reused in other
industrial processes or buried
onsite.
With the construction of the

interstate natural gas pipeline and
regional gas storage facilities, MGP
operations became obsolete. In most
cases, these sites were cleared of
aboveground structures, backfilled
and left vacant. The gasification by
products and facility support
structures remained out of sight,
and often, out of mind. Site owners,
who are mostly public utilities, are
now faced with the responsibility of
converting these underused assets
and liabilities into income
generating properties.

The technology
MART uses an Astec/5Pllow

temperature thermal desorption
unit (TOU) fully pennitted by the
New Jersey Department of
Environmental Protection toprocess
contaminated soil to Residential
Direct Contact Standards.
Non-hazardous (per 40 CFR 261,

264,279) petroleum-contaminated
soils are received bv MART and
sampled for TPH, VOCs and metals
to confirm conformance with
contract specifications. Upon
acceptance, the soil is screened and
crushed to less than 8 em and
process through the TDU. See
Figure 1, page 9.
Once processed, the soil is

analyzed for confonnance with N..j.
Residential Direct Contact
Standards. The treated soil is
returned to the generator as fill
material, or stored onsite for
beneficial reuse, such as landfill
cover. The facilitv accepts almost
11 00 metric tons 'per day and can
treat about 900 metric tons per day.
The 45 metric ton-per-hour unit is

capable of reaching material
treatment levels of 540° C. The
TDU is equipped with a co~tinuous

emission monitor and data IS

submitted to the statt' to ensure
I~

construct. MART began accepting
MGP soils in July 1997.

The problem
The more than 1500 MGPs

constructed from the early 1800s to
the mid-1900s produced gas by
heating coal, coke or oil for city
lighting, home and business use.

c ~ Gasl ManufactUflng. Inc.ra::::n:m A Urol or JOEl( COnxlf3tion-QGAS7: CL: po eo. 97 ' Bento, Hartlor.. MI 49023·0097 USA
~ Phone 616·926·6171 • Fa.: 616·927.()808

_gASlrnlg.com

No mailer ho....· you must mO\'e air in soil and groundwater remediation
.;"'). ~tems. Gast has asolulion We offer more standard air

:.,. compresso~.vacuum pumps. and regenerative blowe~

than anyone else to make certain you're able to
maximize perfonnance while minimizing cost.

. And to help you select just the right pneumatic
component we offer our comprehensive product

. ~;~ guide. an environmental applications guide.
.:. ... ~ and blower selection sofrw3n'! that provides

~~ product rerommendallOllS based 00 \'Our
~ appliclIion needs. .

To update ~'our proCessional reference files just call. write or fa.'( us today.

Getting optimum pneumatic
pe'rfonnance in remediation
applications just got easier

MART, from page 6

construct and operate a low
temperature thennal desorption
facility in Vineland, N.J., specifically
to process MGP and other total
petroleum hydrocarbon (TPH)
contaminated soils. The facility took
seven months and S9 million to
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Figure 1

HoW Contaminated Soil Is Remediated Using LlTD •
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compliance with air permit requirements. See figure 2,
this page, for MART's typical operating conditions.
MART is in the process of complimenting the Astec

TDU with a hazardous waste minimization treatment
and recovery system, called the $AREX system.
Manufactured by SRS, of Irvine, Calif., the SAREX
system is capable of treating PCBs, PAHs and RCRA
wastes, including K and F waste codes. The SAREX
system combines three distinct processes - MX-1500
Three Phase Centrifuge, MX-2000 Low Temperature
Thermal Desorption Unit and the MX·25OQ Medium
Temperature Thermal Processor, in series - to
minimize the disposal of wastes and maximize the •
recovery of useful products generated during
separation and remediation.

.MGP case study
With more than 10 former MGP sites scheduled for

remediation, the local utility client authorized project
Continues on page 10 ..

Figure 2: Process Parameters

Soil feed rate 36 to 45metric
tonslhour

Soil moisture 15 to 20 percent

MGPfTPH feed (max) 3 percent

Primary Treatment Unit 480° C

Fuel input 37.72 mm BTUlhr

Secondary Treatment Unit 980°C

Fuel input 33.84 mm BTUlhr

Stack fjischarge 1900 C

vae removal >99 percent

Particulate removal >99.5 percent •
Soli a Groundwater Cleanup June 1998 9



• MART, from poge 9

Figure 3: TDU performance

Soil Concentration (ppb)

Compound Contaminated Treated Cleanup Jevel

Anthracene 4,000 41 100,000

Benzo(a) anthracene 3,000 55 900

Benzo(a) pyrene 4,000 43 660

Benzo(k) fluoranthene 3,000 49 900

Chrysene 5,000 41 9,000

Pyrene 5,000 80 100,000
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weeks. During that time, more than 27,000 metric tons
of MGr soil and debris was processed. See Figure 3,
this page, All materials treated reached the specified
cleanup standards on the initial pass. The project was
completed without disrupting local traffic or creating
an envirorunentall health hazard to the local
c.ommunity. The land was seeded and turned over to
the community for beneficial use.•
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activity to b~gin during Summer 1997. The first site was
in an urban, high traffic area where local governmental
and community leaders wanted to use the vacant MGP
site for a new office complex. The primary objective of
the project was to excavate and transport contaminated
MGr soils to the MART facility, and subsequently
return the thermally treated and certified clean soil to
the site as backfill.
The project began in July 1997 and continued for 16
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•• Transportable Incinerator Economically
Treats Creosote-Contaminated Soil

•

•

• Problem: Contaminated lagoon
sludge from a bankrupt wood treating
operation in Prentiss. Mississippi.
threatened to overflow into a nearby
stream. An emergency retlponse con
tractor excavated and stabilized the coal
tar c:rooeote slu~e with cement kiln
dust in March 1987.

While thia removed the immediate

threat to the environment. the organic
contaminant. were known or suspected
carcinogen•• and a pennanent lJOlution
wu needed. Twenty-five yean of con
tamination wu now stocltpiled. totaling
9.200 ton. ofcreoeobH:ontaining llOil.

• Solution: The Environmental
Protection Acenc:y <EPA> Region IV
selected Williams EnvinlOmental
Services, Inc.. an environmental con·
tractor, to clean up th. Superfund site.
Incineration was chOlen .. providing the
only environmentally eound alternative
and wu selected over burial on site or
off'site landfilling.

Contaminated aoil wu sampled and
tested at the beginning ofthe project.
nata on composite sample.. prepared
from over 80 core lI&JIIplea, mowed the
soil was relativelyhiih in heatingvalue,
at 11<18 BtuJ1b dry buis (Table 1). While
the heating value was high. on the
aver.p it did not exceed the heat input
limits ofthe kiln incinerator at rated
capacity. Heating value is a key parame
ter, &II high heating values reduce incin
erator throughput due to limitations on
heat release rates and flue gas volume-.

TRANSPORTABLEINCINERATOR

Soil contained seven polynuclear
aromatic hydrocarbons (PAH>. These
organic compounda (Tabk 2) are consis
tent with major c:rooeote constituent.

noted in wood treating literature. No
Pentachlorophenol or .n.nic com
pounds were found and only small
amounts of inorganic chloride were dis
covered. Inorganic and organic sulfur
wu present in lITlIall quantities.

- Wligllt"" (wet bui.)-

Proxima lIlima.

Walw 10.07 10.07
Ash 82.1S 82.18

Votattlt. 6.115
Fixtd C&1tlon 0.80
C 6.90

H" 0.46
N 0.22
S 0.13

.0 0.12

0. By dilllrenc:e
Total 100.00 100.00

• COrnp<¥iu CO~ mmplu

TaIllt2
PAM Ana","·

Cofl1lound rngII(lI

Ph_~ 1400

Naph1halene 1100

AII'"_ne 1100

AceJllP/lllllne 1lXXl

FUlrIne 900

Pyrwnll 220

• Con!pf»iIc Q)IW Nmplu.

Charaderistics of the actual IOn fed
to the incinerator varies IOmewhat from
the composite samples. How~ver.blend
ing prior to incineration reduced the
amount ofvariation.

~o burn out the organic hazardous
wute, Williams constructed and oper
ated the industry'sllU'Jretlt transportable
rotary kiln incinerator system. The
overall proceeling system fFigun 1)

c:om-priae. four major component.: feed
prepanation; incineration; ash handling
and conditioning; and air pollution
control (FiJIU1"e 2).

In the lIOn feeding sy.tem (Figure 3),

front-end loaden move contamina.ted
soil to the staging a.rea, • roofed l:QnCTete
pad. Soil i. fed to a vibrating tc:reen that
removes material larger than 2 inches.
which ia atockpiled fot' disposal by EPA.
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Slone Mountli'l, Georgia 30087
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CHAMBER
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\6\AlABlE SPEED
BELl CONVE'tt)R

WEIGH BBJ FEEDER
DOUBLE ROW

CHOPPER

'PAD

\ "..-
~

'\ KILN
PRIMARY
BURNER '1
PRIMARY
AIR FAN '1

PRIMARY
AlA FAN 12.

Flpn3
SolI Feetl s,m.

SHED ROOF
OVER INFEED
SYSTEM

NOT TO SCALE

Agate Z APRON FEEDER
11IefuI DestnctIoII
Ulllt~Solidi move in • closed conveyor

from the dryer/lXlnditioner to the roUty
kiln, whore cbyIng is completed and
e:t"OC»Ota compounde are volatilized and
burned. Operation i. c:onc:ummt, ."jth

~thpi and eolide eldtfna the rear of
the unit. Tb.kiln is opented to
maintain an nit gu temperature of
approximately 16QOtF and an oxygen
content of>3$.

Tbis ow.. the third kiln of this size
th.suppUor built for hazardous wute
dest:uc:tion. Th. unit is 7.5 feet in
diamat.r and 4S f..t Jolllr. with a total of
6 inch.. sprayed refractory; 3 inches of'
inlulatinggradai plua a 3·inch top coat
erhardtaco. nu. refractory thickness is
carried throush the top haIrof'the
downltream quench tower.

'!'he Id1n hu two 18 million Btulhr
burnltS. On. prodUOH an inten.. name,
vi•• cuatDm NCOndary .irscroll, to
rapidly dry the eolide and initiate
volatiUution oCth. organiCli. The other
burner b.. &10118 flame to bum tho
val.tile..

Mauriall.u than 2 inchetl. stockpiled
on the Pad. BO" into the hopper ofthe
apron feeder for tho weighbelt scale
IOrvinS the dr,yer/conditioner. This unit
partially driCi the .oil, brealal up large
-wlomerated pattie*. and homogenizes
the feed to the1dln. Since th. creosote
ow.. stabilized, the ability of this unit to

break up tho 80illumps is particularly
bon.fieial to th.lDln'. operation. The
final unfiiKhted section of'th. dryer!

conditioner ahomieropeUetius the {'metl
fraction of'th. eoit in • fuhion similu to
aballmlll.

TRANSPORTABLEINClNERATOR
Page20fl
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Solids exiting th.ltiln are gravity

conveyed by chute into a rotary cooler, 7
feet 3 inch.. in diameter and 29 feet

long. Water ill added to moisturize the
decontaminated soil to minimize dust
emissions and promDtecompactiol1.
Steam ia vented from the coo1er to the
aee:ondary combustion chamber inlet.

Gaaes exiting the kiln pu. through
a c:ye1one dust collector where entrained
particulatee are removed prior to enter
ing the 1MICOIlda1'y combustion chamber.
A portion of the gas exiting the c:yclone
ill diverted. to the dryer/conditioner to
partially dry the 8Oil. Dryer/conditioner
elit gues are returned to the inlet ofthe

c:yclone.

removing fine salta and metals, which
may be formed by vaporization in the
incineration procesa.

Dust collected from the seeondary
combustion chamber, quench tower and
baghou.se is conveyed to a pug mill. Here
it is mise«! with water and dillCharged
onto the final belt conveyor which takea
the uh to storage.

After the bagbou.se, flue gaaes pus
through. 350-honepower. induced drait
fan. SinOt!l the fan operatee on clean, hot
gu that is well above ita dewpoint, any
maintenance or Teliability headaches
that could have~n caused by wet,

dirty gas are eliminated.

Proc:eaaed lIOn ilsprayed with water
to minimize dust and temporarily hold in
conical pil_ with & volume equal to 2.
hours ofoutput. Samples are taken to
en'UTe the son i. c:lean, l_ than 100
ppm PAR. Clean lIOn iI periodically

moved to a simple diked area near the
rear ofthe site for rmal disposal.

Scrubber blowdown liquor and
equipment wuhwater p.. through a

sediment filter and an ICtivatecl c:arbon
absorber and stored in a 25,OOO-gallon
tank. Thi. water ia ueed to cool the
process 80il .. well .. to control dust at
the final diapoeal site. There i. no di.
charge ofwaatewater.

J

]

I

•
J

Temperature of the p.leaving the
cyclone can be increued to .. high as
2200"F in the sec:ondaly combustion
chamber at a residence time of two
seconds. A more typical temperature
level uNci for thiB ..ute 11''' 170o-F.
'This chamber is equipped with a "high
swirl- design burner with a rating of 45
million Btulbr. To ensure complete com
bUlltion, a minimum of 3,*, UCIlll8 0KYgen

is maintained in the secondary combus
tion chamber eltit gas.

G... then enter a quench tower,
whe-re they are cooled to 350"F by atom
ized water, and puaed to a baghou.se
where particulates are removed by 480
Nomu hap, 6 inchee in diameter and 10
feet long. U.. oCthe baghOWle elimin.tee
quantities of .ludge which would have
been produced by a wet lIa"Ubber such &II

a high-pntlllUre venturi particulate
ICrUbber. It alllO does • better job of

TRANSPORTABLEINCINERATOA

The fan is followed by an acid gas

absorber where HCl and SOs are re
moved. Gases are .aturated in the unit's
low-prelSsure-drop venturi inlet lMlCtion.

Tr~ illdur4lUn& 11"- .. 'ratiu. Nurisrippi•.- tf IJw
{1IZ11O trml CTftJJt>Iil-.lI. -U be~c 10~

Md rq.." M4WW.
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Instrumentation and Control
Major variables monitored are: flow of
contaminatedllOi1, fuel and air, tempera
tures, preuul'ell, and proeMa gu meam
conatituanta.lwtomated proceu control
1oo~.-m:lmcontrollen-, are u.sed to
regutat.1d1n and IIeCOndary combustion
chamber tempet'lLturN and ~ray tower
outl.t temperatuTe. Sh.athed Type K
thormClCXlupl..,lhi.ldod from direct
name radiation, aeaM the combumon
t.mperaturee. They an in.t.lled wen
into the combuation ..... to enmre
a.ccuracy. Tha wefBhbalt readout in the
control1'OOm livea inatantaneous aoil
foed rat. in tonslholU' and integrated
totala (l'CJblc 3).

Table 3
Inclnemor P.rforrn.n~Specification.

Waste sol ralll (weI baals@ 15% moisture). lonslhr

Solid residenollkna {mil/mum). minutes
Kiln aIze, It

Olll/lll!llll'

lMlg1h
KIln oullet gas lImparatura, or:
KIln ou~l o~ concenlnlllon, %

s..concs.y combulllon chamber outIel lamperalUlW. or:
Second. ~ combuIIIon chamber oullel oxygen concentration. %

Secandaty combu&llon c:hunber r-llidence "'- 0 2200"F. Me

Bumiii' ra*' capaclty (maxlmuml. MM BtuIhr
Baghou.. InIIllll/l'lperalUre. If
Par1Icu.... IoIdIng aftIr bIIghousa. gr/dscf
HCII'W11C1W1 .llIciency p, .. Ibshw). %

Fuel lot tuners

15

45

7.5

45

1200-2000

~

1500-1800

~

2

82
350

cO.08

•

•A nu.a g:u ampla conditioning .y••
tam extral:ta gaM. from the acid gill

abaad>er .tacit and feeda them into con
MUOUS anatyurs forresulatory compti
anc:. avaluation and~monitoring
and controL Flue ... is analyzed fO!' 0 ..
CO!, CO, total unburned hydrocarborw
<TUHe>, and NOr A backup monitor i.
providod for CO. Analyzen ar.o deter
mine orygen t.wGl in litu at the kiln
exhaust and at the outlet of the secon
dary combustion ehamber. 'The (ollowing

data an rae:orded continuously:

• Wutaaoilr..drate

• CembUltiOft iUvelocity

• Sec:onduy combu.tion chamber
exit tempClTllture

• Stack ... carbon monoxide
conc.ntration

• Particulate loading

• AbJOrberwaterflowrate

• Kiln and dryer draft

• BaghoUM inlet temper.ture

TRANSPORTABLEINCINERATOR

Data are captured on three-pen atrip chart rl!'COrden and printed out on a 48-channel

data losger.

Startup and Operation
Operationa commenm in April 1988 withcle~and grubbing ofthe lite. fonowed
by equipment erection and checkout. Incineration ofeoil began on July 21 and the
unit achieved 100% capacity within seven weeks.

The primary problem encountered during .tartup WAI caused by the bilher than
expected finM content of the soil. Cement kiln dust ulMld u a at.abilization roaapnt
and local clays produced an utramely fine uh. Approximately 50'% ofth. uh output
Will from the air pollution control .yetem, c:yc:lone through baghouse. Th. originll1

conveyors on thi. ->'Item were, therefore, undersized and were replaced with two
foot-diameter acrew conveyon. A conveyor Will added to the aacondary c:ombUfiion
chamber to remove nn. saUdi which accumulated there.

Sl&flBing occurrecI on two initial .hllkedown runa, ruulting in a£Blomeration of
the uh. This wUlOlved by running at lower temperatures, and by 1"IIIocaq th<l kiln
exit thermocouple which had been 1"IIading low due to ...1air I.akage.

Initial "'miniburn- tam mowed incon.i.tent destruction removal efficiency (DRE).
This wu due to • duct, ...hich collected t1telUtl and dutlt from the product cooler, being

'vented into the baghouae. Thi.line wureroutad into the eecondary combUtltion
chamber to prevMlt hypllSlling of organic contaminants.

•
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General mechanieal problema occur·

red in the materials handling system,
principally with the apron feeder. The
problems were eolved by upgrading
individual drive components and by
consistent loading of the apron feeder
hopper.

A trial bum WlUI performed on
October 11 and 12, 1988. Naphthalene
w..WIed to teIIt overall incineration
destzuction efficiency. It wu .elected u
the principal organic hazardcna con
stituent (POBC) becaU8e ofit. relatively
high stability1"llnking(rated 5th highest
out of 320 in EPA's Thermal Stability·
Baeed Incinerability Ranking). No spike
ingw.. done since naphthalene wu
present in ample concentrations in the
M1il along with a variety of other poly
nuclear orpnie compounds. The natural
lKIil concentration w..meuured and
used to calculate Weed loading and
DRE.

The trial bum (Toble 4) conaisted of
three runa at two test condition... The
first test condition used a kiln tempera
nie of 162O"F and a IeCOndary combus
tion chamber temperature of 1670"F.
Th. second trial bum test condition used
a kiln temperature of 1510"F and a
lIllCOndazy combustion chamber tempera

ture of 171O"F. For both, the average
waste reed rat. was just above the 15
tonslhour design rate Cor the ineinera·
tion system.

The ineinera~ paued the RCRA
trial bums with rellulta far eJ:eeeding
federal and statarequirementa.

TRAHSPORTABLEIHCINERATOR

Tabl••
Trial Bum T••t Rault.

Test Condition 1:
Kiln operadng llImperalUru. oF 1620
Secondary combullion chamber. oF 1670

Run number 1 2 3 AYenlge
Wasta teed, 1DnlIItw 15.1 15.2 15.5 15.3
NaphlllaktnB feed. b'tr 77.2 48.3 98.7 74.73
Total PAH Ieed, bitT 340 285 418 348
Noptl1hallne ORE. " 99.9983 99.9988 89.ll981 9&.9987
Total PAH·QRE,,, :>99.9995 :>99.9988 :>99.9993 >99.9995
Paniculall emission raIlI

@ 7% OZ. g:/dscf 0.0130 0.0104 0.0107 0.0113

Test Condllkln 2:
Kiln operadng lItmpetalUre. oF 1570
Soc:Gndaty c:ombusllon chamber• .,. 1710

Run_tier 1 2 3 Av"'ge
W-. IMct, IorlsItlr 115.9 lS.2 '4.6 15.2
Naph~ feed. bitT 74.5 70.2 .....7 63.1
Total PAH INd. bitT 401 .wI 282 381
NaphthaJene ORE. "" :>99.9996 :>99.9998 :>99.9996 :>99.9997
Total PAH-DRE, "" >99.9997 :>99.9998 :>99.9997 :>99.9997
PartlaAa.. emissioli nIl8

07% Ct. g:/dscf 0.0151 0.0121 0.0103 0.0125

-_.
• tr--:. .~.~.: .> ....:

SetmtJor,,,~ dtturtbcr dItd 4'WICAI
-.,c~ (tV"')• .u-, wilIt .... add
IU Gh__• prnott -wiDII of.-4t:~
dwirIt»illr_



Incinerator.tack test results showed
that durinr all tem and under both teet
conditions) the incinorator achieved
~99.998%DRE. at leut five timet5 better
than required. DIm- for total PAH were.
without ex~tion.hisher than thoee for
naphthalene. Thia SUAHts naphthalene
wu a iOOd chole. {Of" the PORC. for it
wu more reslatant to thermal dec:ompo
~tion than the Iverap PAH compound.
DRE. ",ere unuwally contiatenL

DRE data from the MlCOnd test were
all-more than8 values, aince inauffic:ient
POHO wu accumulated to quantify. In
thia e&M. the limits ofdetection were
used to back calc:ulate a nlue. DRE for
the total PAll compounds "'u deter
mined to be ~99.999%. at l...t ten time
bettar than nquindby RCRA
atanclarda.

.An avel'ai'l particulate ~i.ienrate
of'0.012 srainJI per cby etandard cubic
foot (gr/d.ad). eorreetod to 7$ oxygen,
w.. found: approximately .ix timet!
botte1" than RCRArequirements.

Hydrochloric acid gu levels were
determinod from preliminary testa which

india-ted the total uncontrolled HC]
-minion rate, u calculated from the
theoretical chlorine feed rate bued en
IOn analym. would be1_ than the •.0
lbIhr EPA limit. Actual sta.e1c concentra
tions were nes1.lgible, le-. than O.11h1hr.
Hydrochloric acid pi! eminions "'er.
not mlluurod durinr the bial burn. but
KnIbber emciency dllta indicated the
terUbber wu capabl. ofreutoving better
thM 99~ofth. acid I" in the wute
.tre&m at nonnai input levela.

TRANSPORTABLEINCINERATOR

n--l u-..:1itM ..,;,"'"~ _,,,1Il i:ND-.1IIId tIdwr
fIOI1r-:r-....-iufr- _ 91XJO '- of IOiL. .

Sulfur dioxide was gen';ated by organic wlfur in the coal tara. Uncontrolled
levels weree~ to be in the 160 ppm l1ln8'!. Continuous emislion monitoring
data during the trial bum showed concentr.tions to be 0 to 10 ppm. well below the
State ofMillissippi limit of500 ppm.

Scrubberblowdown water wu found to be clean. with all PAR compounde at Ie..
than detectable levelll.

Aah testa were performed dUring the trial bum and on a daily bui. throughout
the projec:t.. AIl tests showed the ash product to be I..... than tbe required 100 ppm

total PAH compounds. 'IYPica11y. the total PAH level wa. les. than 5 ppm in 92% of
the samples. with many of the te.ts showing an compounds to be 1_ than the
detee:tablelevel.

• Results: The entire .toekpile wu decontaminated by Williams in I... than a
year from the December 22, 1987 contract d.te. Total project was perfonned for a
little over $1.83 million, and .liihtly more than 9.129 total toni were incinerated. for
an average price orabout S1991ton. Tbia .... for -chute to chute- incineration and did
not include extensive ozcavation or field .amplinlf work.

nu. marks the first field remediation project involving the incineration of
c:reoaote ...aatea. Experience pined by William. u directly appliwle to remediation
efforts ror other coal tar by·produci.s resulting from coal gasification or coking
operations and for petrochemical and refinery wastes. •

P8geS 01.
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Environmental (CDE Resources. Inc.) CDE Soil Recycling Technology Description IntroductiOil • History
and Current Development, Process Description, Government Involvemenl , Performance, Limitations,
Capacity. Material Handling, Waste Streams, Operator Requirements, Utilities. Set-Uprrear-Down •
ReliabilitylMaintainability. Public Acceptance. Infonnation Sources I. Introduction Cunningham-Davis
Environmental (CDE) has developed a technology for ambient tern rature ree cling of petroleum
hydrocarbon-. metal·, and creosote· contanunat SOl s and sludges. After ex situ rem lauon with
prOPrietary emulsions and reagenit,"ihe soils and sludges are recycled into construction-grade products,
such as base. pavement, engineered fill, landfill liners, and caps (DI6398Y, p. 1).2. History and Current
Stage of Development This technol~gyis commercially available. 3.lProcess Description This technology
includes water-based asphalt emulsions, reagents, and setting agents which coalesce petroleum
hydrocarbon or other organic-contaminated soils into stable, non-leaching matrices. Fa- metal
conlaminated soils, a series of reagents which fix the solubility of target metals is used. The metal treaunent
process may be followed or combined with the CDE emulsion process. Soil can eilher be processed at lhe
client's location or at one of CDE's locations (D 16398Y, p. 3). According to the vendor, lhe asphalt
concrete produced by this technology contains 65% to 75% contaminated soil and has optimal flow rates
and stabilities better than standard hot mix asphalt. The cure time is usually 3 to 4 hours (DJ6398Y, p. I).
Conventional cold mix asphalt concrete typically has stabilities inferilX' to hot mix pavement. The CDE
asphalt, however, is an improved cold mix asphalt whicli achieves Marshall stabilities in the 3,500 to 6.000
pound range, which is two to lhree times better than the stability of hot mix asphalt concrete (016398Y, p.
4).4. Involvement With Government ProgramsJRegulatory Acceptance According to lhe vendor. CDE's
approach to soil recycling started as a result of its work as a U.S. Department of Energy (DOE) contracta
(0 I6398Y, p. 2). COE has also successfully permitted fixation and stabilization projects with regulatory
agencies including several California Regional Water Quality Comrol Boards and the California State
Department of Toxic Substances Control (Personal communication. Gordon Dickson, CDE. 1997).5.
Performance A pilot study was conducted with soils that had been contaminated with petroleum
hydrocarbons (primarily diesel) during operations at FlX't Irwin National Training Center. The mix used for
the asphalt concrete paving matrix was 65% contaminated soils, 25% aggregate, and 10% emulsion and
setting agents. Approximately 2.700 tons of soils were recycled. Samples were collected .at 500 ton
intervals and analyzed by the waste extraction test (WET) for total extractable petroleum hydrocarbons and
total recoverable petroleum hydrocarbons; none were detected. Processing averaged 220 tons per hour. The
goal was to have a finished paving product with Marshall Stability Strength test results exceeding 2.500
pounds compressive strength. This was consistently achieved (0 I639B¥). At a former maintenance yard
site in San Bernardino, California, owned by the Santa Fe Railroad, lhe soil was contaminated with fuel oil
and diesel. The goal for pavement stability was 3,500 pounds. The CDE technology yielded asphalt with
consistently greater than 3,000 pounds and typically in Ihe 5,000 to 7,000 pound range. Leaching te.sts with
the California STLC tesl resulted in no detections of contaminants of concern with the treated material. The
site was subsequenlly developed into a intermodal container lerminal. A pugmill was used for mixing the

.soil and reagents. Up to 300 tons per hour of soil was treated. The mJx used was about 75% soil. 19%
aggregate, and 6% emulsifier and binder (D 118770). 6. Limitations The characteristics of a soil determine
the cost effectiveness of the recycled product. Sandy, silty, and cobble soils are more suitable for recycling
into asphalt conCrete. Conversely, clay-rich soils are most effectively recycled into a low permeability liner.
Soil or rock aggregate can be used 10 supplement soils:ls needed (DI6398Y, p. 5). All information is from
the vendor and has not been independently verified. 7. Feed Rate or Capacity The portable equipment can
process 300 to 500 tons per bour (D16398Y,p. 3). 8. Malerial Handling and Pretreatment Needs The soil is
sometimes screened to remove oversize debris (D I6398Y). 9. Process Waste Streams.No available
information. 10. Operator Requirements No available information. 11. Utility Requirements No available
information. 12. Set.UpfTear-Down Requirements CDE has transportable processing and soil handling
equipment for use with this technology (DI6398Y. p. 3). 13. Technology Relia~i1itylMaintainabilityNo
available information. 14. Public Acceptance No available information. IS. Information Sources D16398Y.
Vendor literature OJ 18770, Dickson. 1996
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Introduction .

IT Corporation (In in conjunction with ECOVA Corpora
tion (ECOVA) evaluated ECQVA's slurry-phase bioreme
diation technology under U.S. Environmental Protection
Agency's (EPA) Superfund Innovative Technology Evalu
ation (SITE) program. The technology demonstration was
conducted at EPA's Test and Evaluation (T&E) Facilily in
Cincinnati. OR. from May 8 through July 31. 1991.

In this process, the soil is suspended in water to obtain a
pumpable slurry. then pumped intO a 64-L, conLinuously
stirred tank reactor (CSTR). The CSTR can be supple
mented with air, nuaients. or as was the case in this demon
stration. an inoculum of microorganisms to enhance the
biodegradation process. This treatment method has several
advanlages because an optimal environment for biodegra
dation of the organic contaminants can be maintained with
a high degree of reliability. Biological reactions can pro
ceed at accelerated rates in a slurry system because limiting
nuaients can be supplied and contact between contami
nants and microorganisms can be increased by effective
mixing and maintenance of high bacterial populations.

The objectives of the technology demonstration were:

1. Evaluate the ability of slurry-phase biorcaclOr to de
grade polynuclear aromatic hydrocarbons (PAHs)
prcscntincreosole-<Xlntaminatc:dsoil from !be BwiinglOn
Nonhern (BN) Superfund site in Brainerd. MN.

2 Evaluate the performance of the sluny-phase bioreac·
tor precess, its removaJ effICiencies for PAHs. and the
overall errect on soillOxicity.

3. Determine the air emissions resulting from the volatil
ization of the reactor conlCnts during rreaunenL

4. Provide technical data to assistEPA in establishing best
demonsttared available technology (BDAn stanrlan:ls
for the level of tte3unent required before land disposal.

s. Develop information on capilal and opernting COSls for
the fuU-scale treatment sysaem.

The pwpose of this report is to present information from the
Sl1E demonsaalion and from three case studies to evaluate
the technical and economic applicability ofslwry.phase biore
mediation technology 10 the remediation of soil- and sludge
bound hazaroous contaminants. Set:tion 2 of this repon
presents an overview of the sm program. Section 3 dis
cusses information relevant to the technology's application.
including site characlaistics. waste characlaistics. operation
and maintenance requirements. materials handling require
ments. personnel requirements. potential commWlity expo
s~, and potentially applicable environmental regulations.
Section 4 summarizes the costs associated with implement
ing the technology. Appendices A through C include: a
description of lrealment technology. SITE demonstration reo
sults. and three case studies.

Overview of the SITE Demonstration

The slurry-phase demonstration technology was developed
and tested by ECOVA Corporation atlhe bench-scale level
at ECOVA's laboratories in Redmond. WA. IT. working
with ECOVA. developed materials handling and scaleup
parameters during the pilot-scale SlIE. demonsuation.

Five 64-L (working volume) EIMCO BioliftTlC reactors.
operated in balCh mode. were used to lest the degradation
of soH-bound PAHs in a biologically active soil slurry.

Creosole-contaminated soil from theBN site was passed
through a 112·in. screen 10 rerJ]Ove oversized material. Af
ter screening, the soilwas mixed with water to form a 30%
slurry. The s1uny was then poured into a baIl mill. milled
10 reduce the particle size. and screened on exit from me
ball mill through a No.8 sieve ro produce a slurry with a
grain size disaibution suitable for charging EIMCO BioliftTTol

reaclOrs. Following milling. 66 L of the soil slurry was
ll3nsferred inlO each of the five reactors.

Aftel!be reaclCrS were ctwged wilh the soil slurry. aconcen
trated inoculum or indigenous bacteria was added 10 each of
the reactors. For Optimal microbial activity. nutrient amend
ments. including ammonia. phosphate, magnesium. calcium•
iron, and ammonium molybdate. were added 10 the IQCtors.



Sampling and analysis activities performed during the pilot
SQ\e demonstration involved collecting composite samples
from each of the reaclOf'S for pre- and posureaunent analyses
and sampling throughout the demonstration to monitor sys
tem operation. During the demonstration, soil-bound and
liquid-phase PAHs, toW peU'olewn hydrocarbons (I'PHs),
nutrients, pH, dissolved oxygen (00), temperature, wxicity,
microbial phenotypes, and microbial activity~ moni
tored. Composite samples were collected from three sam
pling portS located along the side ofeach reactor at different
venic.allocations. Soil-slurry samples weze taken from the
reactors over a 12-wk period. In the ninth wed::ofoperation,
four of the bioreaclOlS were reinocu1aled with an additiooall25
mL of the inocuJwn 10 stimulale the PAH degrndatioo~

Results of the SITE Demonstration

The pilot.scaIe demonstration achieved significantly reo
duced PARlCOncentrations in the soil matrix. Results
indicate thaL an average of greater than 87% ohotal PAHs
were removed over all five operating reacwrs after !he I2!h
week of the demonslra1ion period. Air samples wen
continuously during the first 5 days and thereafter periodi
cally through the ninth weeJc: of the demonstration show
tb2L volatilization of organics was initially significant.
Semivolatile emissions peaked aL 38.9 mg/m' on the first
day of operation. By the ruth day of operation, volatiliza
tion of organic: chemicals decreased to near or below detec
tion limits. MicrOlOxDl analysis, performed over the course
of the study to moniwr wxicity levels of the slurried soil,
showed that toxicity also decreased to low levels during
slurry-phase biological lreatmenL

Results from the Case Studies

Information on the technology's performance at three addi
tional hazardous waste sites was evaluated w provide addi
tional performance data.

RETECCorporation performed a SfHlay, I-minion-gallon
slurry-phase lank demonstration for a major Gulf Coast
refinery. The concentration of most PAH species was
reduced by greater than 90% in S6 days ofueatmenL

A Radian Corporation pilot-scale remediation study on

2

petrochemical waste-contaminated soils and sludges at a
Texas site employed four 1O.OOO·L CSTRs. At HRTs of
I7.5 and 42 days of treatment more than 80% removal was
observed for most compounds; removals of many com
pounds approached 100%.

The French Limited Task Group, Inc. (FLTG) has imple·
mented in-situ, slurry-phase bioremediation at the French
Limited Superfund site in Crosby, TX. Preliminary results
indicate that constituents of interest are being reduced and
that treatment objectives will be achieved if not exceeded.

Economics

Economic analysis of this technology is based on cost
information provided by ECQVA and case study costs
provided by RETEC and FLTO. (At the time of writing,
cost information for the study performed by Radian was not
available.) Conclusions of the economic analysis are:

• Costs are site-specirlc.

• Costs range typically from SSO to S250/ydJ•

• Labor costs associated with materials handling and
operation can account for more than half of the cost
incurred..

Conclusions

Slurry-phase biorcmediation technology may be broadly
applicable for treating soils and sludges contaminated wi!h
organic, biodegradable hazardous wastes, and it is a cost
effective alternative to cumbersome and often less-effec
tive treatment methods. Advantages include onsite treat.
ment and, in some cases, in-situ treatment, thus minimizing
materials handling activities. Also, slurry-phase bioreme
diation can be implemented on sites with complex mixtljres
of organic wastes. The cost of slurry-phase implemehta
tion ranges from about SSO to S2SOlycP; the cost depends
largely on site/waste characteristics and remediation goals.
Because the fate of recalcitrant organics biodegraded in the
slurry-phase technology is largely unknown, future studies
should include the fate of degradation products and toxico
logical evaluation ofbioremediated soils and sludges.

•

•

•
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Appendix B
SITE Demonstration Results
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Introduction

IT Corporation in conjunction with ECOVA Corporation
evaluated ECOVA's s1urry.phase bioremediation lCChnology
under U.5.EPA·s SITE program. The IeChnology demon·
stration was conducted at the EPA's T&E Facility in Cincin·
nati. OH, during May Wough July, 1991. In this 12·wl:
study, creosote-contaminated soi.1 from the BN Superfund
site in Brainerd. MN. was used to test Ihe sluny·phase pr0
cess. This appendix briefly describes the BN Superfund site
and summarizes the SITE demonstration activities and demo
onstration results.

Site Description

The BN Superfund Site is located on the border between
Baxter and Brainerd. MN. State Highway 371 is approxi·
malel)' 800 to 1000 ft north of the site. and the Mississippi
River flows about 3000 ft east of the planL Residential
areas are located within 1000 feet to the northeast and
southeast of the site. BN has owned and operated the
railroad tie treatment plant on this site since 1907. The
plant uses creosote mixtures to preserve railroad Lies. Our·
ing the 1950s, BN began blending creosote with No.5 fuel
oil in a 1:1 ratio. At some undelennined time. this mixture
was changed 10 creosote and coal tar, which are cUJTently
being used at the plant in the ratio of 7:3.

Historically, wastewater generated from the wood-treating
process was sent to sllallow, unlined surface impound·
ments for disposal. The first impoundment, which covered
an area of approximately 60.000 f~. eventually became
filled with sludge, and in !be J9305. it was buried under
clean fiJI. A second, newer impoundment was used until
October 1982. when a wastewater pretreatment plant was
completed. The discharge of wastewater to the disposal
ponds generated a slUdge and leachate Ihatcontaminated
both the soil and groundwater beneath both ~nds. As a
result. the site was. included on the proposed National
Priorities List issued by the EPA in December 1982. Fig·
ureB-l is a map of the BN Superfund Site.

The Record of Decision (ROD) for the BN Superfund Site
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was signed by the Regional Administrator on June 4.1986.
The ROD specifies that only visibly contaminated soils ana
sludges wiD be excavated from the site for onsite treatmenl.
Visiblycontaminated soU was characterized as being heavily
stained. dark brown to black in color. visibly oily, and
usually having a pronounced creosote odor. The second
impoundment from which wastewater and creosote were
removed conlained an estimated 6000 yd' of contaminated
soil and 1000 yd' of contaminated sludge. The first im·
poundment. which was closed in the 1930s, contained an
additional 2500 yd' of contaminated soil. Together. the
twO impoundments contained an estimated 9500 ydJ of
contaminated material.

Waste Characteristics

Initial sampling showed the primary constituents of can·
cern to be PAHs. heleroCyclic compounds. and phenols.
Concentrations of these contaminants ranged from 34.388
mg/kg tocal PAHs and heterocyclics and 16 mglkg total
phenols in the first impoundment to 134,044 mg/kg lOlal
PARs and heterocyclics and 130 mgl1:g total phenols in the
second impoundment. Groundwater monitoring results
indicated that the groundwater contamination is restricted
to a relatively small area downgradient {rom the site. AIl
comaminated soils were excavated from the lagoon areas
and stored in a waste pile on a site just east of the existing
lagoon area. The contaminated soil is a fine. sandy soil. of
which 7SlJ, has a grain size between 0.1 and 0.4 mm in
diameter. The soil has a relatively low moisture cOnlcnt
(10%) and a heat value below 500 Btullb.

In November 1989, IT sent a sampling team 10 the BN site
10 excavate soil for treatability studies. Soil was removed
to a depth of 2 to 6 ft and placed in 55'gal drums. The
drummed soil from this original excavation was stored at
the BN site for nearly one year. In October 1990, IT
returned to the site to collect four pails of contamimllcd soil
for the bioslurrr demonstration. Prior to collection of the
soil for the bioslurry demonslration, the soil from the drums
was homogenized. Three drums of homogenized soil were
shipped to the T&E facility in Cincinnati. OH. for use in the
pilot-scale bioslurry demonstration.
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Figure B-1. Burlington Northern Superfund site, Brainerd, MN.
Source: Summlry of Romedl., AII.rniUve Selection, Burlington Northern Hazardou. W••te SII., Br.'nerd, MH.

Environmental Protecllon Agency, RegIon V. 1MS.

Process Description

The pilOt·scaJe demonstration of slurry·phase bioremedia.
Lion was performed from May 8 lhrough July 31, 1991 at
the EPA's T&:E Facility in Cincinnati. OH. In this 12-wJc
study, c:reosote-contaminated soil from Ihe BN Superfund
Site in Brainerd, MN, was used to teSI the sJuny.phase
bioremedi.uioo process. During the demonstration. five
64-L E!MCO Biolift'nl reactors were used. Figure B-2
coniains a photograph oC !he cxperimenlal setup.

The nonnaJ operational volume or the EIMCO Bio[iftTloC
reactor is 60 L. Because ofthe large volumes ofslurry 10 be
removed for analytical sampling at lhe initial lime point. it
was conc:luded that each reactor should initiaJly be loaded
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10 a volume of 66 L. This volume was immediately de.
creased after collecting the fIrSt sample set; this allowed for
the maximum loading ol the balCh slurry reactor. Quanti
lies of nulrienlS and inoculum added to each reactor at the
start oC the demonstration were calculaled on the basis of a
66-L initial reactor volume 31 30% slurry.

Before initiating !he pilot-scale slurry-phase demoosuation.
!he soil was shoveled from a 55-gal drum '(in which it had
been IlanspOrted from the BN site) and passed through a 112
in. SQ'CeIlIO remove JVC'2'Sized material. As received. the soil
was brown-to-blacJc, fme·lO-medium-grained sand with some
minor gravel content, and somewhat resilient and greasy.
FollOWing initial screening, the soil Wll!: mixed with Water 10

form a 30% slurry CWN). The slurry was tilen poured inlO a •
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Figure B-2. Demonstration reactor setup.
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ball mill 10 reduce the particle size and continuously screened
with a No.8 sieve at !he oullet of Ihe mill 10 produce a shury
with a grain size distribution suitable for charging to the
EIMCO Biolif(1'TlC reaclOrs. Following milling, 66 L of the
soil slurry was transf~ inlO each of the five ~1OrS.

After the reaClm were charged wil1l the soil slurry. 66 mL
ofa concentrated inoculum of indigenous bacteria (Pseudo
nwnas slUluri. P~udomono.sfluorescens,and Pseudonwnas
SlU/Uri strain FLN-l) was added to each of the reactors.
Based on !he titre of bacteria present in the inoculum. a total
of 1.98 x 1012 colony forming units (CFU) was added per
reaclOr. Fwthe:more. because the amount oC free nitrogen.
measured as ammonia nitrogen. needed for optimal microbial
activity was quite low.ammonia supplementation was deemed
necessary. Nulrient amendments added to the reactors in
cluded ammonia. phosphate. and trace amendments of mag·
nesium. calcium. iron. and ammonium molybdate.

Sampling and analysis activities perfonned during the pi
lot-scale demonstration involved collection of composite
samples from each of the reactors for pre- and posu.reat
ment analyses and sampling throughout the demonstration
to monitor system operation. During the demonstration,
soil·bound and liquid.phase PAHs. TPHs. nutrients. pH.
DO.temperatUJ'C,lOxicity. and microbial populations were
monilOred. Composite samples were canecled (rom the
three sarppling pons located along the side of each reactor
at three different vertical locations. All parameters of lhe
demonstration were monilOred in accordance with the sam
pling and analysis plan prepared for the projecL Soil-slurry
samples were taken from the reactors over a 12·wk period.

. In the ninth week ofoperation. four of the bioreaclOrs were
reinoculated with an additional 125 mL of the inoculum 10
stimulate the PAH degradation process. Results of the
demonstration are summarized below.

Results of Pretreatment and
Posttreatment Soil Samples Analyzed by
GCIMS Method

The pre- and posttreatment soil and liquid samples were
analyzed for critical contaminants (pAHs) and TPH. The
air samples were analyzed for volatile and semivolatile
organics and total hydrocarbons (TIiCs). All Ihe PAH
analyses on soil and liquid samples were perfonned by the
EPA-approved GCIMS method (SW-846. Medlod 8270J).

The pretreatmenl samples were collected at the start of
testing (Week T.,) 10 determine the baseline concentration
of the critical semi volatile contaminants in the soil treal
ment The posttreatment samples were collected 9 weeks
(T,) and 12 weeks (TIJ after the start of testing 10 deter·
mine the levels of \.he critical contaminants remaining in
the soil after treatment

The concentrations of the PAH contaminants in the pre·
treatment soil samples ranged from 5.5 to 840 mg/kg. The
concentrations of IOtal. 2- and 3-ring. and 4- through 6-ring
PAH level and the degradalion rates determined by GC/MS
an: given in Tables B·1 and B·2. The concenD"ations of the
PAHs in posttreatment samples indicated a significant reo
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Table B·1. Concentrations of Total, 2· and 3-rlng, and 4· through 6-Rlng PAH Levels In

Soli Samples, Detennlnecf by GClMS, mglkg

Week
Reador 0 9 . 12

2· and 3·Ring PAHs
Rilaetor 1 2299 <31.4 <49.5
Reaetor 2 1418 5.5 <23.8
RQactor4 390.5 <32.3 8.1
Rgador5 2644 31.5 <46.3
ReaetorS 718.6 18 <44.7

Total 1494.0 <23.7 <34.5
4· through 6-1iing PAHs

Reactor 1 1410 <273.7 316.4
Reactor 2 775 <65.2 <267.5
Reactor. 288 <357.9 <91.3
ReactorS 1836 <308.9 404.6
Ruactor 6 502 182.3 <291.8

Total 962.2 <237.6 274.3
Total PAHs

Reactor 1 3709 <305.1 <365.9
Reactor 2 2193 <70.7 <291.3
Reactor 4 678.5 <390.2 <99.4
ReactorS 4480 <340.4 <450.9 •Ruactor S 1220.6 200.3 <336.5

Total 2456.2 <261.3 308.8

Tablo B·2. Percent Degradation of Total, 2· and 3-rlng, and 4- through 6-Rlng PAH Levels In
Soli Samples. Determined by GC/MS

Week
Roaetor 9 12
2· and 3·Ring PAH Degradation Rate

Reactor 1 >98.63
RUac!or 2 99.61
Reactor.4 >91.73
Reactor 5 98.81
Reaetor 6 97.50

Milan Poreent >98.41
... through S·Ring PAH Degradation Rate
. Rgactor 1 >80.59
. Reactor 2 >91.59

Reactor 4 >-24.3
Reactor 5 >83.18
Reactor 6 63.69

>97.85
>98.32

97.93
>98.25
>93.78
>97.69

n.56
>65.48
>68.30

77.96
>41.87

Mean Pelrcent >75.31
Total PAH Dogradation Rate

Reactor 1
Reador2
Ructor 4
Reactor 5
Reador6

Mean Percen1

>91.n
>9f3.n
>42.50
>92.40

83.59
>89.36
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>71.49

>90.10
>86.72
>85.35
>89.94
>72.43
>87.43 •
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duction of PAHs In the sod malrix. The pen:ent reduction of
IOlOIJ ?AH for Week T,a samples for the five reactorS ranged
from >72% to >90%. Results indicate thal an average of
>87'10 of IOta! PAHs were degraded over all five operating
reactors afu:r me 12th week of the demonstration period.

IniLiallevels of the hazanlous component ofcreosote PAHs
were 2460 mg:lcg. as detennined by GC/M:S. ACter twelve
weeks of treatment. the concentration of the casily-de.
graded 2- and 3-ring compounds had declined by >98%
from 1490 mg/kg 10 <35 mgllcg. The concentration of the
much more inuac:14ble 4-. S- and ~ring compounds de·
dined>72% from 960 mgllcg 10 <270 mgllcg.

The more complete degradation of the lower molecular
weight PAHs reflects. in pan. the hisher bioavailabilily of
2. and 3-ring PAHs than 4- through 6-ring PAHs. Four
and higher-ring PAHs are considerably less soluble than
"impler-ring PAlls.

Tbe degradation raleS of !he diffmnt PARs varied apprecia
bly during the cowse of the sbJdy and reflect changes in the
reacwr environments. After nine weeks oC lCSling. ReaclOfS 2
and 4 were inoculau:d with fresh bacterial populations. and
RcaelOl'S 5 and 6 were both reinoculaled and amended with
the surfaaant Tween SO. ReactOr I was not amended in an1
way. Results from Wcc:k. 12 indicate mat additional spiking·
during Week 9 did not assist in further degr.Jdation of the
complex PAHs. On the conuary.lhe level oCcomamination
du~ 10 the presence ofthe more complex PAHs was greater in
Week 12lhan in Week 9. The lower level oCPAH conl3lJli·
nauaJ in Week 9 soil samples may have resulted from Iabora
IDlY procedtac:s. To extract PAHs.!he analyticallaboralO«)'
used a sonication method (EPA Method 3550) that calls for a
2.minute sonication period. This may not have been enough
time for the entire soil sample 10 intimaldy contact the ex
traeUon solvCl1t.s and may have led 10 some inconsistent
results for higher ring PAHs.

IT monitored TPH by infl'3Jed specttoscopy analysis over
the course of tbe study. The data Cor soil-bound TPH
indicau: that. as wilh the PAH data, variations occUlTed in
lPH levels in the slurry (Table B-3). As with the PAHs.
Ihe greatest decline in TPH occurred in the first 2 wk or the

study. A rise: in the levels of TPH occurred at Week T..
~owever, this is 2 wit after lotal PAHs rose in the slurries.
This delay could reflect the actual production of TPH com.
pounds as metabolic prodUCts of the biodegradalion of the
PAHs. It could also reflect a simple rise: in exuaetion
efficiency resulting from soil panicle comminutiOft.

GCIMS AnalytIcal Results of
Pretreatment and Posttreatment Liquid
Samples

1be concenlI'ations of the PAH contaminants in the pre
ueatJnent liquid samples ranged from 0.006 10 18 m~
1be concentrations for the majority of PAHs in the post
ueaUDent samples were below \he established MDLs for
Ihe instruments. After 9 wk or ueaUDent, only the more
recalcitrant. complex PAHs remained in the liquid matrix.
These contaminants ranged in concentration from 0.013 to
0.14 mgIL. Results from Week 12 indicated a fonher
reduction in liquid pbase contaminants as the levels of
PAHs in the soil were Cunher diminished. and the MOts
for the contaminants from Week 12 were lower than those
for Week~.

Results of Pretreatment and
.Posttreatment Soil Samples Analyzed by
High Performance Liquid
Chromatography (HPLC) Method

In addition 10 IT's sampling and analyses. ECQVA per
formed PAH analyses on soil samples. IT analyZed samples
from Weeks T.. T,. and Tu for PAHs; ECQVA. from
Weeks T.. TI• Ta• T). T•• T•• T,. TID' Tn. and T1a- The
ECQVA Labor.tlOry in Redmond employed HPLC (mod
ified EPA SW-846. Method 8310) to analyze for PAHs.

The baseline soil {Week TJ characlerization showed thal
naphthalene. acenaphthene.and fluoranthene ~ere the con
stituents presenl at the highest levels (range o( 2170 ± 250
ppm). followed by fluorene and benz.o(a)anthl3Ccne (range

Table B-3. Concentrations of Total Petroleum Hydrocarbons (TPH) In Soli. mglkg

Week

Reactor a 2 4 6 9 11 12

1 35000 7200 1800 3100 1800 1900 1700
2 17500 2600 1800 2300 32QO 1700 1800
4 13000 2700 1600 2100 1800 1700 1900

• 5 16000 3600 2300 2900 1700 3700 2700
6 19500 2400 2400 3600 2200 4900 2700
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of 960 ± 8 ppm). Total PAH levels in lhesc soils were
detennined to be 10,970 ppm. The.2- and 3-ring PARs
constituted 5890 ppm of the total. and the 4- through 6-ring
PARs accounted for 5080 ppm.

The PAH degradation rates over ail frve operaling reaclOlS
during the 12-wk. study are presented in Table B-4. As seea
in Table 8-4, after the initial 2 wJc oC sJwry-phasc U"eat

menlo 90% of the tocal PAHs wen: degraded. Degradation
rates (mglkglwk:) for 2- and 3·ring PAHs were somewhat
higher at 2 wk (96%) than they were for 4- through 6-ring
PAHs (83%). The final levels at Week T':l weJe 653.5 myJ
kg for total PAlls. 152.1 mglkg for 2- and 30ring PA.:~s.

and 501.4 mglkg for 4- through 6-ring PAHs.

Compa;/son of Analytical Results
Obtained by GCIMS and HPLC Methods

The Ge/MS results indicate total PAHs were degIaded by
more than 87% for all reactors during a 12-wk study.
Degradation rates for 2- and 3-ring PAHs (over98%) were
much higher than !.hey were for 4- lhroui/l 6-ring PAHs
(72%). These observ.nions agreed in proportion (although
not in absolute concentr.ltion) with those oblained in the

ECOVA HPLC sWdy. The HPlC results show 94% reduc
tion of total PAHs., 97% reduction of 2- and 3-ring PAH$
and 90% reduction of4-lhrough 6-ring PAHs. Figures a
3 and 8-4 compare the total mean PAH conccntrauOln ac
Weeks To. T,. and Ta•as determined by GC/MS and HPLC.

Results ofAir Monitoring

Air monitoring of lOra! hydrocarbons (THCs). semivoLmilc
organic compowlds (SVOCs). and volatile organic com
pounds (VOCs) were performed continuously for the Ilirst
few days of the demonstration. The VOCs and SVOCs
wem monitored periodically through me 9th week. THe
emissions data show high emissions the first two days or
process operation. followed by a steady decline to baseline
recordings by the fifth day ofoperation. The VOC volatil
ization was high the fust cwo days ofoperation. decreasin,:
to ncar analytical detection limits by !.he thild day of opera
tion. The SVOC emissions (naphthalene. 2-methylnaph
thalene, acenapbthylene. acenaph!.henc. dibenzofulraa.
fluorene. phenanlhlene. and anthracene) wen:: delCCtablcJ
~wing the first four days of sampling. Bcginnin&!.he sixtla
day of operation. very small quantities (at or below detec
tion) o( semivolatilcs were found.

•

•
.

Table 8-4. Percent Total, 2- and 3-Rlng, and 4- through O-Ring PAH Degradation Rates In
Soli Samples Analyzed by HPLe-

WeelG
Reactor 1 2 3 4 6 9 10 11 12
2- and 3·Ring PAH

Reactor 1 98.53 92.87 99.14 84.41 99.28 98.56 98.71 86.28 98.21
Rgaetor2 84.25 97.39 99.10 95.98 96.54 98.11 98.82 92.00 98.45
Reaetor4 56.64 97.17 99.38 97.76 95.02 98.15 95.41 91.n 98.43
ReactorS 81.82 95.52 97.74 90.43 98.16 97.74 _91.54 97.87 93.36
RQsctor6 88.79 96.40 98.29 97.15 99.39 97.83 99.22 99.50 97.25
Milan Percent 96.14 98.06 97.42-

4- through 6-Ring PAH
RQ3c'10r 1 35.54 70.41 87.37 So.aO 88.15 93.23 86.65 85.11 86.16
Reactor 2 34.10 83.46 91.56 n.S6 80.13 91.B6 90.30 91.16 92.41
Roactor4 -79.11 87.28 93.79 90.22 72.28 93.19 92.37 92.72 94.32
RnctorS 28.65 80.83 93.36 60.76 64.95 83.65 86.64 80.54 82.34
Roactor 6 47.60 85.90 83.35 83.35 93.53 95.59 91.99 88.50 90.07
Mean Percent 82.89 92.22 90.13

Total PAH
Roactor 1 61.86 82.86 93.89 69.42 94.31 96.18 93.33 85.76 92.83
Reaetor2 60.15 90.70 95.48 87.13 88.65 95.10 94.73 91.60 95.55
R.actor4 -10.75 92.26 96.61 94.02 83.73 95.69 93.90 92.24 96.39 •Roactor5 56.72 88.58 90.95 76.43 82.48 91.09 89.23 89.69 88.16
Reactor 6 71.34 91.95 91.96 91.30 96.91 96.88 96.16 94.84 94.21
Mean Percent 90.00 95.35 94.04

~HPlC • High performance liqUId chromatography.
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Above. water collected in the clay lined bioremediation cell is pumped to a lined storage pond for quality
testing before disposal to the storm sewer. If required. the wate,r is filtered through a bed of granular
actived carbon, below, to remove PAH and TPH residuals and then passed 10 the clean water pond for
final test before discharge.
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Landfarming
bioremediation

is viable solution
at Lake Erie MGP

By Brian P. Herner, Steven M. Goldberg.
and Owen P. Ward. Ph.D.

M
ore than ·W,DOO cubic meters of p~lycyclic
aromatic hydrocarbons (PAHs)
contaminated soil have been treated
using landfarming bioremediation in a
series of multiple lifts placed in .1 d.1Y·
lined biopad. The experience gained to

J.lte hds enabled the development of a cost effective
remedial process and a better understanding of the
rwcess through field monitoring <lnJ I.lbor<ltory
hloie')slbility studies.

Background or the site
The Vill.lge of Port Stanley. Ontario. is located on the

north shore of L.1ke Erie. ,lbout midway through the
Great lakes navigation system. From the 1920s to the
19505. an oil gasification pl.ml. producing a tar-like
material as.1 byproduct. W,lS Clperated about 1.5 km
north of the shore. This oil tar was stored in on-site
l)pen pits which were filled in with dredged h.ubor
sediment in 1970. The soil within the pit .ueas
generally consisted of iinesand to clay-like m.lten.l!.

Continues on page' 2-+

Soil & Groundwater Cleanup June 1998 11



Figure 1: Percent removal of PAHs in treated soil boxes after 90 days of treatment

Treatment Initial % removal % removal Treatment Initial % removal % removal
number PAH incl. naphth excr. naphth number PAH incl. naphth excl. naphth

(mg/kg) (mglkg)

1 299 67 59 8 745 75 65
2 463 82 76 9 368 51 40·

3 427 79 73 10 362 66 55
4 521 81 74 . 11 658 73 60

5 428 75 68 12 432 59 49

6 364 69 60 13 379 57 52

7 627 82 78 14 416 55 46
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Lake Erie, from page 11
I'

influenced by the near shore, lake bottom filI.
In the late 1980s, a voluntary cleanup program was

initiated using landfarming bioremediation.
Conestoga-Rovers and Associates (CRA), an
environmental consulting engineering firm in
Waterloo, Ontario, was retained by the site owner to
provide engineering services, technical supervision,
performance monitoring and compliance verification.

Model 200 GeoFlo®K..1.... -· -

:~

V ~

A
Computerized Heat-Pulse
Groundwater Flowmeter

• Groundwater velocity & direction
simultaneous measurements

• On-site infonnation
&: continual monitoring

• Very high sensitivity

• Tested &: used on Superfund sites

@ KVA.tMadaketPiace B12/13
KVA 766 Falmouth Rd., Mashpee, MA 02649

Tel: (508) 539-3002 • Fu: (508) SJ9-3!66

Write In 080

12 June 1998 Soli 5: Groundwater Cleanup

The site was originally estimated to contain about
40,000 cubic meters of PAH-contaminated soil. The
concentration of PAHs was generally in the range of
800 to 1000 mg/kg. A permanent landfarming facility
was constructed in 1988 and a pilot bioremediation
study was conducted. Remediation criteria established
under a Certificate of Approval specified that treated
soil achieve a cleanup level of 200 mg/kg for PAHs
with a specific level of 10 mg/kg for B(a)P.

Treatment at the site
Early laboratory studies had indicated that the use of

a specific aerobic bacteria amendment along with soil
nutrification would provide accelerated
biodegradation to achieve the remedial criteria.
The pennanent treatment facility consists of a

contaminated soil staging area, contaminat~soil
biological treatment area, or biopad, groundwater and
runoff water storage pond, a water treatment facility
and a clean water storage pond. The biopad facility is
currently 150 by 60 meters and was constructed using
three 15 cm lifts of clay compacted after each lift to
provide a penneability of 10-7 an/sec. The biopad was
designed for multiple lift use and to hold about 4,000
to 5,000 cubic meters of soil per lift based on a depth of
up to .5 meters.
The periphery of the biopad is benned to contain and
prevent runoff of surface water. During the initial
phases of the project, fixed film bioreactors were used
for treatment of contaminated water, but these have
been replaced. Contaminated water is now treated
through sand filtration and activated carbon and
transferred to the clean water pond where it is tested
before being discharged to a stann drain. Air

Brian P. Herner Is vice president of Blorem TechnologIes
Inc., Guelph, Ontario. Steven M. Goldberg Is project
engIneer with Conestoga-Rovers & Assoc. Limited.
Waterloo, Ontario. Owen P, Ward, Ph.D., Is founder and
technical director of Blorem Technologies.
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Figure 3: Removal rates of PAH and B(a)P in Lift 13
Days of sampling Days of PAH concentration B(a)P concentration

treatment in mg/kg in mglkg
on biopad (% removed) (% removed)

July 26, 1996 0 705 15.8

Aug. 15, 1996 20 213 (70%) 15.9 (nil)

Sept. 3, 1996 40 142 (80%) 13.5 (15%)
.

Sept. 26, 1996 63 112 (84%) 8.9 (44%)•

•

monitoring is also
conducted at the site
during excavation and
trea tment periods to
monitor for PAH and
BTEX emissions.

Biofeasibility tests
Biorem Technologies

Inc., Guelph, Ontario,
began a three month
soil box study using
soil samples obtained
in December 1994.The
scope of the work included soil preparation and
mixing to homogeneity, amendment of soil boxes with
various combinations of treahnent including abiotic
control, variation of amendment frequencies, moisture
maintenance and time course monitoring of PAH and
bacteria levels in soil.

Fourteen treatment combinations were evaluated,
including daily and monthly inoculum addition, daily
and monthly nutrient addition, daily and monthly
biosunactant addition, daily and monthly inoculum
and nutrient addition, daily and monthly inoculum
and surfactant addition, daily and monthly nutrient
and surfactant addition, biotic controls or no additives,
and abiotic control or mercuric chloride poisoning.

Five kilograms oEsoi! were used. for each treatment
combination. The average temperature maintained
throughout the test was 25° C and the soil moisture
was maintained at 14 percent for all treatments. Soils
were tilled three to four times a week throughout the
entire depth of the soil box.

Chemical analyses for PAHs were perfonned by
Biorem using GC/FID. Confirmatory analyses were
carried. out by an independent certified laboratory for
QA/c:x:. using GC/MS analyses. Although no attempt
was made to measure mineralization and
volatilization, it is assumed that due to the volatile
nature of naphthalene, it would be removed by
volatilization in the soil box test. This was confirmed

Continues on page 14"
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Lake Erie, from page 13
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by observing the naphthalene removal rates in the
abiotic control compared to the unamended control.
Figure I, page 12, shows~the percent removal of PAHs
for each of the treatments after 90 days.
Significant findingSlOf the biofeasibility study

included:
• The highest amount of PAH reduction obtained in

90 days was in amended soils.
• The use of amendments yielded PAH reduction of

more than 80 percent compared with less than 60
percent reduction for the unamended biotic control
box.

• The best amendment systems were nutrient alone,
inoculum alone or nutrient and inoculum together. The
combination of nutrients and inoculum was not
significantly better than either supplement alone.

• The mOnJhly addition of amendments for the better
performing treatments equaled or bettered a daily
addition.

Microbial counts were monitored during the study
and generally increased tenfold during the test period.
The natural soils began with a count of 1 to 30 x loS
cfu/g and increased to 1 to 50 x 106 cfu/g. The bacteria
counts in the soil associated with the daily inoculum
treatments were not consistently higher than those
associated with the monthly treatments.

Indigenous bacteria were as effective as external
inoculum in the degradation of the PAHs.
Biostimulation could be achieved through the use of
nutrient amendment alone, with monthly addition
being adequate. The use of surfactants V:as not '
contributory to more effective biodegradation of
PAHs.

Implementation in the field
Full scale treatment of the soils using a modified

regimen based on the biofeasibility test results began
in Fall 1995 with Lift 11. The modified trea tment
consisted of discontinuation of the inoculum addition,
monthly addition of nutrient based on analytical
results and tilling twice a week. Soils applied in both
Lift 11 and Lift 12 were taken from areas of the site
with low level contamination. Nutrification followed
by a short three week tilling regimen was sufficient to
reach the site specific cleanup criteria.

Lift 13 provided the first opportunity to examine the
performance of the modified treatment process and
compare full-scale operation with the biofeasibility
results. The lift was placed on the biopad on July 26,
1996, with an average starting PAH level of 705
mg/kg. The B(a)P level was reported to be 15.8 mg/kg,
well above the criteria of 10 mg/kg. By Aug. 15, 1996,
the PAH concentration had been reduced to about 213
mg/kg, a 70 percent reduction in 20 days. These results
compilred very favorably with the biofeasibility study
as shown in Fig~re2, pagt! 13.

14 June 199Q Soil" Groundwater Cleanup

,Lessons'learned' ~'" ,," .:'"
. . . ; .

- PAHs can be rapidly and economically
biodegraded by landfarming making it a viable
process for remediation of contaminated soils at
MGP sites.

-lrTdigenous PAH degrading bacteria that can.
be stimulated to provide accelerated
bioremediation will develop in contaminated soils.
• The use of a comprehensive biofeasibility

study is mandatory to develop a cost-effective
bioremediation program. The benefits of process
improvement will provide short term payback.

- Specific high molecular weight, five and six
ring PAH compounds such as S(a)P biodegrade
significantly more slowly than the total PAH level
in soil.

• Further process investigation and study of
factors that accelerate the biodegradation of
S(a)P and other five and six ring compounds will
further enhance the use of bioremediation at MGP
sites.

In contrast to the rapid reduction of the total PAH
level, after 20 days of treatment the B(alP level was
virtually unchanged, exhibiting recalcitrant
characteristics that had not been previously observed.
On September 3, 40 days after the beginning of the lift,
the B(a)P had still reduced only marginally, or about 10
percent, to 13.5 mg/kg while the PAHs were now well
below the criteria at 142 mg/kg, a reduction of about
80 percent. See Figure 3, page 13.
It was suspected that the apparent slow degradation

of B(a)P showed up in Lift 13 due to the relatively
short time required for degradation of the total PAH
and the high starting levels of B(a>P. An attempt was
made to increase the tilling frequency of the soils, to
improve bioavailability and accelerate the B(a)P
degradation. This was nearly impossible, since
September 1996 had 3.5 times the normal rainfall for
the month. To address this, a backhoe was used to tum
the soils over to improve oxygen availability and
improve bioavailability of the B(alP when the tilling
equipment could not be used.
Other operating parameters of this lift were carefully

reviewed, including nutrient addition frequency,
oxygen content, pH and bacteria levels of the soil to
ensure that no parameters were overlooked, Samples
taken about three weeks later revealed B(a)P levels of
8.9 mg/kg, indicating a completed remediation cycle
of 63 days. Since the higher molecular weight PAHs
are more difficult to degrade, it was suspected that the
B(a)P would degrade sequentially to the total PAHs,
with compounds having a lower number of rings
degrading first.

•

•
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effici~ncy of PAH degradation have
bl'en achie..:t'd through design and
implemt'ntation oi .1 rem~dial

process based on Idboratory
de ..:elopment. Furtht'r
achievements can be realized with
new techniques ior the acceleration
of B(alP .degradation.•
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Over SO systems
worldwide
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-RCRA sites
- Superfund sites
-MGP wastes
-UST sites
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• Industrial sites

let SPI do it all.

• Permitting assistance
• 24 hour ports hotline
• Factory assistance
• 30 field service

engineers

- On or off site
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• Operating manuals
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• Project cost analysis
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Future remediation opportunities demand plants capable of treating
soils with complex contaminants while meeting more stringent
emission criteria.

SUPPORT:

t3
SPI

ASTEC DIVISION
P.O. BOX 72787. CKATTANOOGA, TN 37IUJ7 USA. 423-867-4210. FAX42:J-827·1550

EQUIPMENT FOR THE FUTURE
OF REMEDIATION

SPI's patented process allows Municipal Sludge to be treated while
enriching the quality of the treated soils - utilizing waste heat from
the thermal desorption process.

SPI can supply many different types of thermal plants to meet specific
remediation objectives for cuslomers worldwide.

was found and further
investigation will be requir~d to
examine the' applicability of this
phenomenon to the site soils.
In spite of the prolonged

treatment period requireJ for B(alP
degradation. the cost for the
!reatment of the soils using the
modified process has been
significantly reduced. The current
cost is in the range of 535 per cubic
meter. The objectives of improved

B(a}P biodegradation
characteristics
The slow biodegradation of:; and

6 ring PAH compounds is generally
conceded to be proportional to
water solubility. B(alP has one of
the lowest solubilities of PAHs at
.004 mg/1. In addition, it has been
shown that B(a)P itself does not
support the growth of aerobic
bacteria and the biodegradation of
B(alP requires a cometabolic
process in which enzymes
produced by bacteria in the
biodegradation of another chemical
will break down the B(alP to a form
which is then directly
biodegradable. One ~uch
cometabolic substrate for the break
down of BCalP is another PAH,
phenanthrene.

To examine possible influences on
B(a)(' reduction in the full-scale
rt'rtlediation program, degradation
data taken from Lifts 13 and 14
were examined to determine if
there was a relationship between
the concentration of phenanthrene
,lnd the rate of degradation of
B(,llP. 0io significant correlatIOn

Recently at the site
Lift 14 was placed on the biopad

in November 1996 and was tilled
for two w~~ks bdore terminating
operations for th~ winter.
Treatment recommenced in Spring
1997. Initial samples collected on
May 5, 1997, revealed PAH and
B(a)P levels of ·US mg/kg and 16.1
mg/kg. Sampling completed
during the summer months
demonstrated that the PAH level
again dropped below the 200
mg/kg criteria in about eight weeks
with a PAH level of HO mg/kg
reported on July 17.

The B(aIP levels had d~creased to
12 mg/kg and continued a sl"Ow
decline to 11.8 mg/kg by August
13. In this instance, the slow
degradatior; of B(a)P was causing a
significant delay in completion of
the lift and called for further
investigation into the degradation
characteristics of B(alP,

•

•
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BetzDearbom Bioremediation Technologies

Daramend™

Abstract

Daramend™ is an organic amendment-enhanced bioremediation technology designed to degrade organic
compounds in industrial soils and sediments, either in situ or ex situ. This method is based on adding solid-phase
organic soil amendments of specific particle size distribution and nutrient content. The organic soil amendments
increase the rate ofbioremediation by improving environmental conditions, including nutrient status, biologically
available water, surfaces for microbial adhesion, and interfacial contact between the target compounds and
microorganisms that degrade them.

The Daramend™ bioremediation technology is applicable for treating soils and dewatered sediments
contaminated with heavy oils, chlorinated phenols. polynuclear aromatic hydrocarbons ct.AHs1 phthalates.
organochlorine pesticides, and nitroaromatics.

The Daramend™ amendments transiently bind contaminants. thereby reducing the acute toxicity of the media.
This allows microorganisms to survive in soils containing very high concentrations of toxic contaminants.
Previous studies have indicated that soils containing pentachlorophenol (PCP) concentrations greater than
300-400 milligrams per kilogram (mglkg) may be to toxic for direct bioremediation. requiring preliminary
treatments such as soil washing. Daramend TM, however. has been shown in laboratory studies to be effective in
soils with up to 2.170 mglkg. with post- treatment concentrations as low as 0.7 mglkg. Treat ment time depends
upon the soil characteristics and contaminant types and concentrations and can take from 90 days to over 200
days.

BetzDearbom Bioremediation Technologies (a division ofW.R. Grace & Co.) has further developed the
Daramend™ technology for biodegradation of soils and sediments contaminated with chlorinated pesticides and
nitroaromatics. This "second generation" Daramend ™ technology works by imposing. in cycles, oxic and
anoxic conditions enhanced by proprietary soil amendments.

Ex situ remediation is generally done by landfarrning. This involves placing the contaminated media in a
treatment cell and regularly tilling it and monitoring water content. In situ is much the same, only there is no
treatrnent cell.

•

•
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BetzDearborn Bioremediation Technologies

Daramend™

Technology Description

Introduction, History and Current Development. Process Description. Government Involvement. Perfonnance ,
Limitations. Capacity, Material Handling, Waste Streams. Operator Requirements • Utilities.
Set-Uprrear-Down • ReliabilitylMaintainabiIity , Public Acceptance. Infonnadon Sources

I. Introduction

DaramendTN is an organic amendment-enhanced bioremediation technology designed to degrade organic
compounds in industrial soils and sediments, either in situ or ex situ. This method is based on the addition of
solid-phase organic soil amendments of specific particle size distribution and nutrient content. These
amendments increase the ability of the soil matrix to supply water and nutrients to the microorganisms that
degrade the hazardous compounds. Also, the amendments can transiently bind contaminants. thereby reducing the
acute tox.icity of the soil aqueous phase to the microorganisms. This allows microorganisms to survive in soils
~ontaining very high concentrations of toxic contaminants.

The Dararnendnl bioremediation technology is applicable for treating soils and dewatered sediments
contaminated with heavy oils, chlorinated phenols. polynuclear aromatic hydrocarbons (PAHs), phthalates,
organochlorine pesticides, and nitroaromatics (D 16985B, p.l).

2. History and Stage of Development

Previous studies have indicated that soils containing more than 300-400 milligrams per kilogram (mglkg)
pentachlorophenol (PCP) may be to toxic for direct bioremediation, requiring preliminary treatments such as soil
washing. Daramend™ eliminates these pretreatment needs. Laboratory studies have proven Daramend i'M to be
effective in treating soils containing up to 2,170 mglkg. Residual concentrations can be as low as 0.7 mglkg
PCP.

Developmental work on this te(:hnology began in 1988. and was completed in 1992. The development of
DaramendTliJ was sponsored by the Government of Canada, who is also the owner of the technology.
BetzDearbom Bioremediation Technologies (a division of W.R. Grace & Co.), from whom the technology is
commercially available, has acquired the license for worldwide application of Dararnend TM (DI2294B,p.5). The
technology has been demonstrated in pilot scale and full scale studies, and is commercial1y available (D11937J.
Dl1946K). A nsecond generation" Daramend TM technology was also developed which can treat additional
contaminants. It is used for the treatment of chlorinated pesticides and nitroaromatics. It was patented in the
United States (U.S. Patent numbers 5.411,664 and 5.480.579) in May, 1995 and in January. 1996 (016985B,
p.2).

3. Process Description

The DaramendTK process is characterized by the use of solid-phase biodegradable organic amendments that have
been prepared to a specific particle size range and nutrient profile. It also involves low-intensity tillage of the
soiVsediment and maintenance of an optimal soiVsediment water content. The specific application rates and
composition are considered by the developer to be proprietary infonnation. ';hough application rates typically
range from 0.5% to 5% by weight (0169828. p.2).

The organic soil amendments increase the rate of bioremediation by improving environmental conditions
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(nutrient status, biologically available water, surfaces for microbial adhesion, and interfacial contact between the
target compounds and microorganisms that degrade them)(D I I946K). Also, the amendments can transiently bind
contaminants, thereby reducing the acute toxicity of the soil's aqueous phase. This allows microorganisms to
survive in soils containing very high concentrations of toxic compounds (0115151).

Ex. situ applications involve the constrUction of a treatment cell to contain the contaminated media. This
technique is often called landfarming. For in situ applications, the soil must be cleared and tilled to reduce soil
compaction. After the soil has been pretreated (see the Material Handling and Pretreatment Needs section), the
Daramend™ soil amendment is incorporated. usually at I to 5 % ratio by weight. followed by regular tilling and
irrigating. The tilling reduces variation in soil propenies and contaminant concentrations. while also
incorporating the required amendments and helping to deliver oxygen to the contaminant-degrading
microorganisms (D I07131).

Equipment needed 10 implement the technology includes a rotary tiller. irrigation equipment. and excavation and
screening equipment (0107131).

An irrigation system is used to maintain soil moisture in the desired range. Leachate or surface runoff caused by
heavy precipitation is collected and reapplied to the soil as needed. but often a waterproof cover is constructed to
avoid the need to collect runoff.

BetzDearbom Bioremediation Technologies has further developed the Daramend TN technology for
biodegradation of soils and sediments contaminated with chlorinated pesticides and nitroaromatics. This "second
generation" Daramend™ technology works by imposing. in cycles, oxic and anoxic conditions enhanced by
proprietary soil amendments (D1698SB, p. 2).

4. Involvement with Government ProgramslRegulatory Acceptance

The technology was accepted into the U.S. Environmental Protection Agency (EPA) Superfund Innovative
Technology Evaluation (SITE) Demonstration Program in spring 193. The ex situ application of this technology
was demonstrated from fall 1993 to summer 1994 at the Domtar Wood Preserving facility in Trenton, Ontario.
Canada CO107131). The development of Daramend TId was sponsored by the Government of Canada.. who is also
the owner of the technology.

S. Performance

Dararnendnl is designed to degrade chlorinated phenols. including PCP. ~~~.!and petroleum hydrocarbons
in industrial soils and sediments (0115151). According to the vendor. concentrations of PAHs and PCP have
been effectively reduced from starting levels of about 25,000 mglkg and 2.000 mglkg, respectively.
Concentrations of PCP and total carcinogenic PAHs are consistently reduced to less than 5 mglkg and 50 mglkg.
respectively CO16985B, p.l). The time to remediate depends upon the concentration and type of contaminants.
See Table 1. at the end of this section. for examples.

According to the vendor. feasibility studies have been conducted using the new Daramend ™ technology on
North American soils containing MetoJachJor, 2,4-D and 2,4.5-T; and chlorinated pesticides (including DDT.
DOD. DOE. dieldrin. toxaphene. and chlordane). In these studies. toxaphene concentrations were reduced 82%
and DDT concentrations were reduced 25% in 151 days (3 anoxic/oxic cycles). [n a separate lest. TNT and
amino concentrations were reduced 99.8% in 6 cycles over 113 days (D16985B. pp. 2,4).

6. Limitations

Like many other bioremediation technologies. Daramend TM can be limited by low temperatures, which slow or
stop biological activity. Other limiting factors include the strUcture, reactivity. and concentration(s) of the
contaminants, their interactions with other compounds in the soil, and the physical. chemical, and biological
characteristics of the soil (D13095A. p.30).

•

•

•



• 7. Feed Rate or Treatment Capacity

Treatment capacity is dete~ined by the amount of space available for treatment.

8. Material Handling and Pretreatment Needs

The soil must be pretreated. In situ treatment involves breaking up the soils with excavation equipment to reduce
compaction and aid in the removal of debris, such as rocks or metal. Ex situ treatment involves excavating and
screening the contaminated soil. Sediments undergoing treatment must be dewatered. All media must be tilled
with a rotary tiller to reduce the variation in soil properties and contaminant concentrations. Tiling depth is
generally approximately 0.45 meter.

A treatability study must be performed to determine the most effective amendments. Water holding capacities are
also assessed to determine ')ptimum levels of water content. An irrigation system is installed to maintain this
level CD 11946K).

9. Process Waste Streams

U contaminated oversized debris is removed before the soil is treated, this material becomes the process waste
stream.

•

•

10. Operator Requirements

Operators mustbe able to operate tilling devices and peri04ically mo'nitor water concentration in the soil.

II. Utility Requirements

No available information.

12. Set-upfI'ear-down Requirements

For landfanning using this technology, a containment cell must be constructed. A liner is constructed to keep
contaminants from leaching into the soil. An example site was constructed with two successive layers of sand
and high-density polyethylene, and then a steel and polythylene cover was installed to prevent precipitation or
evaporation from disrupting the required control of media water content. An irrigation system must be installed
to maintain the optimum level of water content (D I 1937J).

No information was available on tear-down requirements.

13. Technology ReliabiIitylMaintainability

Soil must be tilled regularly, approximately once every 2 weeks, and the Ireatment can take from 90 days to over
200 days. Soil moisture content must be monitored weekly, and moisture must be maintained within a specific
range, determined by the water-holding capacity of the soil.

14. Public Acceptance

No available information.

15. Information Sources

. DI07131, EPA, SITE Technology Profile, 1995

Dl 1494D. The Hazardous Waste Consultant. 1995
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D11515J, EPA, SITE Technology Profile, 1993

D 11937J, Seech et ai, 1993

Dl1946K, Seech et al, 1993

D16985B, Grace Dearborn, Inc., 1996

D 169828, Grace Dearborn, Inc., 1994

Table 1. Results From Ex Situ Bioremediation Applications 1

Contaminant Initial Final Remediation
Concentration Concentration Time
(mglkg)

(mg/kg) (days)

~sene
1

170
1

2
1

207

DDT
1

680 11.9 /147

Fluoranthene
1

410 12~9 /207.

PAHs2
1

659 I106 /295

Pentachlorophenol /2,170 I11 /280

Phthalates 1 4,350 I- 26 I130

Total Petroleum I8,700
1

34

I
182

Hydrocarbon

Footnotes: "

1 Source: The Hazardous Waste Consultant, 1995 (DI1494D)

2 PAHs:o:: polycyclic aromatic hydrocarbons

•

•

•
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BetzDearbom Bioremediation Technologies

DaramendTN:

Technology Cost

The cost of the DaramendTN process can range from $30 to $150 per ton ($27 to $140 per metric ton) and
depends upon the type and amount of contaminants present. the soil type, and the cleanup levels required
(01 1494D). According to the vendor, the costs associated with second-generation Daramend Tti treatment will be
slightly higher - between $90 and $195 per ton depending on project specifics (D16985B, p.6).

Information Sources

D11494D, The Hazardous Waste Consultant. 1995

01 6985B, Grace Dearborn, Inc., 1996

•

•
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BetzDearbom Bioremediation Technologies

DaramencTH

Case Study Overview

DaramenJ'u has been applied to over 50 soils with varying physicaUchemical characteristics (D 11513Z). Since 19
bioremediation technology has been used at 5 wood-preserving sites in Canada and the United States (D16985B, p

An ex siro application was conducted under the U.S. Environmental Protection Agency (EPA) Superfund Innovati'
Evaluation (SITE) Demonstration Program at the Domtar Wood Preserving facilitY in Trenton, Ontario, Canada, ir
of 1993. Polycyclic aromatic hydrocarbon (pAH) concentrations were reduced by 94 % (1,170 milligrams per kilo,
chlorophenols were reduced by 96 % (352 mglkg to 13.6 mglkg); and lotal petroleum hydrocarbons were reduced 1
achieved in 254 days, including days when no activity occurred due to freezing temperatures (DI07131). Refer to I

information.

Several successful pilot-scale demonstrations have been conducted at industrial sites. During one such demonstrati
was reduced 99.5%, from 7,000 mglkg to 34 mglkg in 182 days of treatment. 1,500 metric tons of this soil was late

remediation, with similar results (D16984A, pp. 1,3).

From 1992 to 1994, Grace Bioremediation Te¢bm;l~earbomBioremediation Technologies) performed adem.
metric tons ofdewatered harbor sediments contaminated with PAHs and heavy metals. In 300 days of treatment, te
reduced from 1,000 mglkg to 100 mglkg, a 90% destruction efficiency (D169839, p.i)

•

A pilot-scale study was conducted on 100 metric tons of soil from a former wood treating facility. The PAH conce •
approximately 700 to 86 mglkg in 118 days, and to 5 mglkg in 345 days. Cleanup levels for the site were achieved
hydrocarbons were also reduced, from greater than 6.000 mglkg to less than 50 mglkg (D11937J).

Infonnation Sources

0107131, EPA, SITE Technology Profile, 1995

011S13Z. Marvan, Grace Dearborn, Inc., Web page

011937J, Seech el al, 1993

D16985B, Grace Dearborn, Inc., 1996

0169839, Grace Dearborn, Inc., 1996

D16984A, Seech, O'Niell. and Marvan. date unknown

•
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SteamTech. Inc. and Integrated Water Technologies, Inc.

In Situ Hydrous Pyrolysis/Oxidation (HPO)

Abstract

Hydrous pyrolysis/oxidation (HPO) is an in situ thermal remediation technology that uses hot. oxygenated .1 .
ground water to mineralize organic compounds such as chlorinated solvents and refractory hydrocarbons such as y
creosote. HPO works on the principle that in the presence of oxidants (oxygenated water or soil mmerals),
organic chlorinated compounds will readily oxidize to carbon dioxide and chlorine ions when heated to the
boiling point of water. HPO is a rapid, in situ remediation technique that destroys subsurface contaminants. such
as dense non-aqueous phase liquids (DNAPLs) and dissolved organic components, y"ithout the need for
extraction.

HPO utilizes the technology of Dynamic Underground Stripping (DUS) to inject steam and oxygen into the
subsurface. When injection stops, the steam condenses, and contaminated ground water returns to the heated
zone. Chlorinated contaminants in the ground water mix with the oxygen and condensate and, with the presence
of heat, rapidly oxidize into carbon dioxide and chloride. HPO is able to destroy the residual DNAPL
components not readily removed by the DUS process. The in situ namre of the process reduces the overall cost of
cleanup and decreases the cleanup time to months instead of decades. .

HPO was developed by Lawrence Livermore National Laboratory (LLNL) and the University of California. It is
currently licenced to SteamTech, Inc. and Integrated Water Technologies, Inc. The technology has been
commercially available since 1998.

According to the researchers, advantages of HPO include the following:

- Significantly increases reaction rates and decreases remediation time

• Increased mobilization of viscous contaminants

- Avoids problems of mixing common in other in situ oxidation processes

- Can be applied to large volumes

- Steam injection efficiently treats contaminants at depths of over 100 feet

- Economical alternative to excavation and pump-and-treat.

The primary limitation of HPO technology is the composition of the subsurface. HPO is most effective in sandy
soils and does not work well in stratigraphies with interbedded clay layers. which impede steam flow.
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1. Introduction

Hydrous pyrolysis/oxidation (HPO) is an in situ thermal remediation technology that uses hot, oxygenated
ground water to mineralize organic compounds such as chlorinated solvents and refractory hydrocarbons such as
creosote (D188791. pg. 1: D 1S877G, pg. ]). HPO works on the principle that in the presence of oxidants
(oxygenated water or soil minerals), chlorinated organic compounds will readily oxidize to carbon dioxide and
chlorine ions when heated to the boiling point of water.

Today, the principal treatment methods for chlorinated solvent- and PAH-contaminated soil are removal to
landfills and incineration. HPO is a rapid, in situ remediation technique that destroys subsurface contaminants,
such as dense non-aqueous phase liquids (DNAPLs) and dissolved organic compounds, without the need for
extraction. This technique injects steam and oxygen below 'the water table, building a heated, oxygenated zone in
the subsurface. The heat and oxygen accelerate the rate of r,f:mediation compared to in situ bioremediation.

HPO utilizes the technology of Dynamic Underground Stripping (DUS) to inject steam and oxygen into large
volumes of subsurface. The DUS technology is discussed in detail in the RIMS library/database. HPO is able to
destroy the residual DNAPL components not rea$iily removed by the steam stripping alone. Target contaminants
are chemically converted into benign compounds. without the need for additional surface treatment. The in situ
nature of the process reduces the overall cost of cleanup and decreases the cleanup time to months instead of
decades.

•

•
2. History and Stage of Development

HPO was de~elopedby Lawrence Livermore National Laboratory (LLNL) and the University of California,
Berkeley. It is currently licenced to SteamTech, Inc. and Integrated Water Technologies, Inc. (D J8878H). The
technology is based on Dynamic Underground Stripping (DUS) and utilizes the same technique of heating and
steam injection. The technology has been commercially' available since 1998.

.'

HPO was first demonstrated by LLNL and Southern California Edison Company in FY97 at the Visalia Commerci
Creosote Site (Power Pole Preservation Facility) in Visalia, California. In one year, the process recovered 80,000
gallons ofCreosote. Due to the success, the operator selected this technology for full-scale remediation of the site
(18878H).

In FY98, HPO was implemented at a non-Department of Energy (DOE) site in Visalia, California. Southern
California Edison is using HPO to cleanup an aquitard 75 to 102 feet below the original site of the creosote
DNAPL plume (D18878H; 0188791. p. I).

FY9S', HPO was deployed at the Portsmouth Gaseous Diffusion Plant X-70lB site in Piketon, OH (DI8878H).

3. Process Description •



•

•

•

Hydrous pyrolysis/oxidation is used simultaneously with DUS. DUS is capable of providing fast removal of
liquid. dissolved. and vapor phase contaminants. The technology uses steam to physically transport contaminants
to the surface where they can be destroyed. A detailed discussion of DUS is included in the RIMS
library/database. HPO is capable of destroying contaminants not readily removed by the DUS process. HPO is a
thermally accelerated oxidation process which converts hazardous solvents to carbon dioxide. chloride ions, and
water.

HPO processing eliminates the need for long-tenn treatment facilities by destroying the residual contaminant
remaining after DUS and mobilizing other contaminants to facilitate destruction or removal. The technique is
applicable to some dense non-aqueous phase liqUids (DNAPLs) and dissolved organic compounds. This
technology can be used when tritium is present as long as there is sufficient overburden to shield personnel. In
addition,BPO may be able to treat radioactively-contaminated sites where ground water cannot be extracted
(DI760IM, p. 2).

Steam and oxygen are injected in parallel pipes, building a heated. oxygenated zone in the subsurface (D18431Q,
p. 7). When injection stops, the steam condenses; thereby returning contaminated ground water to the heated zone.
The contaminated water mixes with the condensate and oxygen to destroy dissolved contaminants and form
products ranging from partially oxidized intennediates, such as phenols and benzoic acid, to fully oxidized
carbon dioxide (D I88791, p. I). The steam condensation step is essential because it facilitates mixing of the
contaminant and the oxidant.

HPO improves the rate and efficiency of remediation by injecting steam and oxygen into the subsurface. The end
result is that hazardous contaminants are converted into benign products. The rate of degradation depends on the
thermodynamic properties of the contaminant (e.g., solubility, air-water partitioning constants, etc.) and the
temperature of the subsurface. For example, at 90 degrees Celsius, trichloroethylene (TeE) degrades in a few
weeks; however, at l20 degrees Celsius, degradation occurs in several hours (D18785D, p. 39).

According to the researchers, advantages of HPO include the following:

- Significantly increases reaction rates

- Decreases remediation time

- Most contaminants degraded in situ

- Increases mobilization of viscous contaminants

- Avoids problems of mixing common in other in situ oxidation processes

- Can be applied to large volumes

- Steam injection efficiently treats contaminants at depths of over 100 feet

• Economical alternative to excavation and pump-and-treat (D18878H; 17601M, p. 2; DI75977).

4. Involvement with Government Programs I Regulatory Acceptance

This technology was first developed in 1992 through the {,!.S. DOE's Subsurface Contaminants Focus Area (SCFA
HPO is based on the DUS process which has undergone an independent post-demonstration sampling program
conducted by the U.S. Environmental Protection Agency's (EPA) Superfund Innovative Technology Evaluation
(SITE) program, and has been documented in the DOE Innovative Technology Summary (or "Green Book"). For a
information on DUS, refer to the RIMS library/database.

5. Performance



Field testing has shown that HPO increases reaction rates. decreases reaction times, and is capable of degrading m(
contaminants such as creosote are mobilized into the treatment zone, making them more available for destruction (
technology can treat a plume in either the saturated or unsaturated zone.

LLNL has demonstrated complete mineralization of polycyclic aromatic hydrocarbons (PAHs), chlorinated solven
components (0 I7602N, p. 2). In addition, trichloroethylene (TCE) and perchloroethylene (PCE) can be rapidly an(
benign products at moderate conditions, easily achieved in thermal remediation. PAHs have an even larger .thenne.
oxidation, and are amenable to in situ destruction. Researchers claim that HPO can also be used to treat contaminaJ
and polychlorinated biphenyls (PCBs), that have been resistant to cleanup in the past.

In treatability studies using soil from the Visalia Pole Yard, DUS and HPO reduced the total hydrocarbon concentr
milligram (mg) per kilogram (kg) to 39 mglkg, representing a 99.4% reduction in hydrocarbon mass. In another tre
soil, the total hydrocarbon concentration was reduced from 6870 mglkg to 19 mglkg. This represents a 99.7% redu
These studies demonstrated a significant reduction of the following contaminants: naphthalene, 2-methylnaphthale
fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benzo [a] anthracene, chrysene. and benzo [b and k] fluc

At the Southern California Edison site, the rate of removal was about 5,000 times faster than the rate of a pump-an

6. Limitations

The technology works best in stratigraphies with no interbedded clay layers to impede steam flow. Field tests have
sandy soils. It is applicable at all DOE sites in unconsolidated sediments with 20 or more feet of overburden. Soil t
ofcontaminant removal. Increased subsurface heterogeneity can have a detrimental impact on steam penetration (I

The technology is unable to remove metallic or medical waste (018880B, p. 2).

7. Feed Rate or Treatment Capacity

After 10 months operation at the Visalia Commercial Creosote Site, HPO removed over 540,000 pounds (245 mel.!
(D18884F, p. 3). The rate of removal will depend on many site-specific factors including subsurface concentration

8. Material Handling and Pretreatment Needs

This is an in situ process that does not involve material handling.

9. Process Waste Streams

The HPO process is expected to mineralize chlorinated organic compounds to benign products such as carbon diox
on the contaminant, the waste stream may contain partially oxidized intermediates such as phenols, benzoic acid. a
p.2).

10. Operator Requirements

Operation ofasteam inj1:ction system will require the bojler to be operated and manned continuously during the in.

11. Utility Requirements

Steam generators require high quality feed water to avoid scale build-up in the generator. Ste~ injection wells mr
and are often constructed of steel casing (D 175977, p. 6).

12. Set-Up I Tear-Down Requirements

The placement of stearn injection and extraction wells is critical to the efficiency of the remediation system (D 175~

•

•

•
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• . 13. Technology Reliability I Maintainability

No available information.

14. Public Acceptance

No available information.

15. Information Sources

D17601M, U.S. DOE

D17602N, SteamTech, Undated vendor web page

D175977, Davis, 1998

D188791, Leif et a1., 1998

0188770, U.S. DOE, 1998

D18878H, Technology Summary Sheet Preview, undated we page

D18431Q, Science and Technology Review, 1998

0187850, U.S. EPA, 1998

• D18880B, Gibbs, Undated

0120956, Udell et a1., 1996

D18884F, U.S. OOE, 1998

•
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Technology Cost

Hydrous pyrolysis/oxidation (HPO) treatment is relatively simple and can be applied to large volumes of earth. Re.
heating soil to the boiling point by steam of $1.50/cubic yard makes it feasible to consider HPO as a potentiallargf
(01 7601M. p. 2).

HPO is an in situ process capable of treating both soil and ground water. In situ treatment can dramatically decreas
surface treatment and reducing the costs of handling and disposal. Large-scale cleanup using HPO may cost as littl
(D18431Q, p.2).

Remediation costs are most affected by the subsurface geologic matrix and the depth, type, and quantity of contam

lnfonnation Sources

D17601M, U.S. DOE, Undated website

0175977, Davis, 1998

D18431Q, Science and Technology Review, 1998

•

•

•
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Case Study Overview

In FY97. In Situ Hydrous Pyrolysis/Oxidation (HPO) was demonstrated at the Lawrence Livermore National Labo
Following the laboratory demonstration, there was a demonstration at the Visalia Commercial Creosote Site (powe
The Visalia site was contaminated with a mixture of dense non-aqueous phase liquids (ONAPLs) and an oil-based
and oxygen were .injected into the subsurface and remediation was monitored from ground water monitoring wells.
organic compounds (phenols, benzoic acid, f]uorenone, and anthrone), decreased oxygen levels, and isotopic shifts
indicators of oxidative destruction of creosote (D188791, p. 1). For additional information, refer to Case Study 00 1

In January 1999, HPO was applied in coordination with DUS at the Portsmouth Gaseous Diffusion Plant (X-701B
contamination at the Portsmouth site is the X-701 B holding pond, an unlined 200 foot by 50 foot pond used for the
waste water, solvent-contaminated solutions, and acidic waste water (DI8877G). The site contains a small ONAPI
polychlorinated biphenyl (PCB) contamination (0 18884F, p. 14; 018883E). The total estimated funding is $2,320
data at this site are not yet available.

Information Sources

•

•

0188791. Leif et aI., 1998

018877G, U.S. OOE, 1998

o18884F, U.S. DOE, 1998

018883E, U.S. DOE. 1998

D189199. U.S. DOE. 1999
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IN SITU HYDROTHERMAL OXIDATIVE DESTRUCTION OF
DNAPLS IN A CREOSOTE CONTAMINATED SITE

RoaItI N. Leif, Marina Chiarappa, Roger D. Aines, Robin L. Newmark and
Kevin G, Knauss, Lawrence Livermore National Laboratory, Livcnnore, CA,
USA and Craig Eaker, Southern California Edison Company, Rosemead, CA,

USA

ABSTRACT: Hydrous Pyrolysis I Oxidation (HPO)is an in situ· thermal
remediation technology that uses hot, oxygenated ~undwater to compler;!l'
minerali7.e a wide range of otganic pollutants. 0- flew. aemonstraiion of HPCl'"waS")
performed at a creosote contaminated si~e dUring the summer of 1997. The I
groundwater was heated by steam injections and oxygen was added by coinjectionI
of compressed air. The temediation was monitored from multiple groundwater •
monitoring wells. Dissolved organic carbon levels increasecl in response to steam ((.. j) ,.... ,~.

injections as a result of tile enhanced dissolution and mobilization of~ creosote r ~

into thc.beated groundwater. Elevated concentrations of partially oxidized organic;
compounds (i.e. phenols, benzoic acid, fluorenone, anthrone and 9,10-!
anthracenedione), decreased levels of dissolved oxygen and isotopic shifts in the!
dissolved inorganic pool waC indicators ofpartial to complete oxidative dcstruction (
of the aeosotc in the heated aquifer as a result of the HPO process. J

-----INTRODUCTION
The 4.3 acre Southern California Edison Pole Yard located in Visalia,

California was in operation for 80 years as a wood preservation treatment facility.
As a result of this operation, this site bas become contaminated with a DNAPL
mixture composed of pole-ueating creosote and lUI oil-based camer fluid containing
pentachlorophenol. Placed on the EPA Superfund list in 1977, pump and Ircat
technology was deployed to reduce and contain the conwninaDt plume. Over a

I period of nearly 20 years an estimated 10,000 Ibs. of contaminant were removed
from the soil and groundwater.

In the summer of 1997 Southern California Edison began the application of
two tbcnDally enhanced remediation technologies to accelerate the Clean-up. The
first method, Dynamic Underground Stripping (DUS), inv:olves steam injection
coupled with vacuum extraction to enhance Ihc mobilization and R:UlOva! of free
product (Newmark and Aines, 1995). The second method. Hydrous Pyrolysis I
Oxidation (BFO), is a DOVel in situ thcrma.l ~ation technology !hat uses hot.
oxygenated groundwater to destroy organic contaminants by completely oxidizing
the organic pollutants to carbon dioxide. 1be supplemental oxygen is delivered in
the foon of injected air. ijPO is needed to destroy the residual DNAPL
compooents DOl n:adily removed by the DUS process.

Initial bboratory-based feasibility experiments WCIe conducted to investigate
the HPO of actUal DNAPL material with excess dissolved Oz under conditions
similar to those achievable during rherma1 remediation (Knauss et at., 1998~ Lei! et
al., 1998). These experiments demonstrated that dissolved 0 1 readily r=:ts with
the compounds making up the DNAPL creosote mixture to form products ranging
from partially oxidized intc::rmcdialCS, sucb as phenols and benzoic acid (Figure I).
to the fully oxidized product CO (Figme 2).

Field implementation of A::PO remediation at the Southern California Edi.~
Pole Yard site was initiated in May, 1997 using 11 steam injection wells encirc~g I
the CtCOSOte DNAPL pool. An aquifer situated 75-102 ft. below ground surface \
was targeted for the HPO field demonstration. .'



Oxidative Destruction of Aqueous Creosote Components
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FIGURE 1. HIstogram showing aqueous concentrations of organic.
. compounds during a laboratory seale HPO experimenL Starting
concentrations are shown In black and partially" reacted are shown in

gray. Complete destnaction of creosote was achieved at 120DC.

02 Consumption and CO
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Generation During HPO
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FIGURE %. Oxygen eollSWDpUon and carbon dioxide ceneratlon
durinz a laboratory scale HPO experiment Where the reaction

temperature was increased from 70DC to l20De over a duration or 33
days. Complete oxidation of creosote components Is shown by the

productlon or COl"

_....-. - •
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ANALYTICAL METHODS
Priority pollutants were extracted and concentrated by solid phase extraction

(SPE) prior to analysis by gas chromatography - mass spectrometry (GC-MS).
Typically a water sample ranging in volume from 1 to 4 liters was flOWed by
positive pressure through an SPE cartridge packed with 200 JOg of ENV+
(International Sorbent Technology). a highly crosslinked styreoe-divinyIbenzene
resin suitable for ex1raction of nonpolar and polar compounds from water. After
sample extraCtion. the SPE tubes were dried and eluted with 4.5 mL of a
dichJoromethane I isopropanol cluent (1:1). The extracts were spiked with a six
compooeot internal stanO.ud mix and volumes adjusted to 5 mL. Bottles were
extracted with • dichloromethane J isopropanol solvent mix (1: I) to extract organic
compounds adsorbed to the glass. The extracts were spiked with a six component
intr:mal standard mix and the volUDleS adjusted to 5 mL. GC-MS analyses of the
SPE extracts were performed on a HewJett-Packard 6890 gas chromatograph
equipped with a 30 m x 0.25 rom Ld. HP-5ms (5% phenyl methylsiloxane)
capillaIy column (0.25 fJJJ1 film thickness) coupled to a Hewlett-Packard 6890
Series Mass Selective Detector operated in electron impact mode (7GeV) Over the
mass range 35-450 dalton with a cycle time of 1.1 s. The GC oven temperatute
was programmed at isothermal for 2 min. at SO·C. ramped at g·ClmiD. to 300·C.
and isothenDal for 6.75 min., with the injector at 250·C and helium as the callier
gas. The MS data were processed using Hewlett·Packard Chemstation software.
Internal standard method, using a IeJative response factors. was used to quantitate
the target compounds.

RESULTS AND DISCUSSION ~
. The crcosote-derived groundwater contaminants present in the intennediate ,

aquifer of the Southern California Edison Poleyard e'tlu'bited large variations in

W

!
both compound distributions and contaminant amounts depending on when and
where the water samples were taken. Observations consistent with the process 0
DUS were the increased concentralions of dissolved organic compounds foUowin~

increases in groundwater temperature as a result of the steam injections. nus is;
represented by the elevated levels in the aqueous concentrations polycyclic aromati9
hydrocarbons (PAR) following the injections of steam (Figure 3). The relativ
abundances of rhc highu molecular weight PAH (i.e. tIuorantbene. pyrcne an
cluysene) were also observed to increase as a result of the steam itUections. .

One JesuIt from the HPO process was the rise in the groundwate
concentrations of partially oxidi2cd organic compounds. TI1cse oxygen
c:ompounds (Le. low molecular weight phenols, benzoic acid, fluorenone. anthrone
and 9.ID-anthracenedione) reprcseot the partially oxidized intennediatcs formed
during the HPO of a complex cm»sote mixture. Fig. 3 shows how the
conceotrations of these oxygenll!es changed in response to the steam injections. \
1bt levels oftotaI oxygenates ma,yjmiu4 fonowing both steaming events ~d their I
presence is coosistent with the aqueous phase oxidations expected under these \
conditions. /'

The measurement of dissolved oxygen also aided in the evaluation of the
HPO process. A knowledge of the dissolved oxygen level in tbc groundwater was
aiticaI during the applic.aIic:m of HPO because the jimdamental principle of BFO is .
the ability of bot. oxygeoaled walel'to comp1etcIy mmecWze organic compounds to
caJbon dioxide. The aqueous phase oxidation will occur as "long as sufficient
dissolved oxy~ is prescnt. Figure 4 is a plot of the dissolved oxygen
measurements m the aquifer as a function of time during the field test A steady
decrease in the level of dissolved oxygen was observed during the field test and is
consistent with the HPO chemistry where the dissolved oxygen is the oxidant
during the chemical oxidation of the~ucous organic species.
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FIGURE 3. ConcentratfoDS of total oxygenates and total PAR
(polycycUc aromatic hydrocarbons, EPA Method 8270C) in the

aquifer dUring the HPO test period. Elevated PAH concentrations
reflect enhanced mobUi2:atfoD due to DUS. Oxyaenate Increases are

cODSlstent with partial hydrocarbon oxidation by HPO.

Dissolved Oxygen Levels In the Intermediate AqUifer
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FIGURE 4. ConeeDtratioD of dissolved oxygen as a function of time
during the BPO demonstration. Average dissolved 0XYlen

concentratloDS (open circles) were calculated using the combined
values fro~ three different analytical teclmJques. 'Dissolved oxygen

levels dropped from 4.4 ppm to 1.7 ppm duria. the test period.
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Another analytical tool used for evaluating the progress of the HPO remediation
process was the measurement of carbon isotope abundances (12C, UC and I'e) of
~ dissolved in<Jrganic carbon. Because both IJd~ and ·'CJ'ZC values of the
creosote are distinct relative to the groundwater. these measurements were used to
trace 'carbon derived from the oxidation of the =osotc ~ompoJ.lIlds. Figw-e 5
shows the variations in 14C versus ~13C values of dissolved inorganic caIbon in the
groundwater. The groundwater end-member value was the isotopic signature prior
to steaming. The dissolved inorganic caroon became "older". after steaming,
consistent with the production of dissolved inorganic C31bon by the oxidation of
"dead" creosote camon.

Variations In ,"C versus 5'3C values
10 the Intermediate Aquifer
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FIGURE 5. Variations In I'e versus 8DC values of dissolved
Inorganic carbon (DIC) Ingroundwaler. The groundwater end

member value was the isotopic: signature prior to steaming. The DIe
became "older" after steaming, consistent witb the produCtion or DIC

by the oxidation of "dead" creosote carbon.

CONCLUSIONS
h is clear from the Visalia Field Test at the Southern California Edison Pole

Yard that the cmnNned applicatiOll$ of two in situ thermal xemediation technologies,
Dyuam.ic~ Stiipping and Hydrous Pyrolysis I Oxidation. have greatly
~ the remediation of this creosote-a>ntaminated site. The application of
DUS to lbe site -=1..-1 lbe _Di>Won ond .."".".. of.......... "!be1
application of HPO to the Southern CaliforniaEdison Pole Yam has ac.ceJemtM the
site remCdialion by oxidizing creosote components. Observations consistent with
the process of HPO were increases in groundwater oxygenate concentrations,
decreases in dissolved oxygen levels and shifts in carbon isotope abundances in tbc
inorganic carbon pool.
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.~

-Kenneth Meelllt!)

Soil Remedi.llion TecbnolDD. uti
. *-

.-:s'

:lnd Ihe sOl'·er.: :s !"eused. 8iOIOgiC:l1It~,
includes composling, in ...hich conl:lmin:tl~
m:llt:ri:ll is ml~ed ....ilh bulking :lgenls (e.a-.j
s:rll..c1u~l .....ood chips) :lnd pl:lced in re:lClOeI
,es)l:!s or piles..'tr:llion. lempeT:llllre md·l
nUlrienl levds :tre conrrollee 10 encolln~';

microbi:ll groll.'th. Microorganisms IhCD~.~
.1

oliZl: cooumin:mlS. bre:lking Ihem dO"'1l illto 1.
less hmnfuJ m:lleri:tls.

Problem 1
., rtemt sill: cIosure in Pc-.ninglon. ~,requimI I

a soil mnedi:llion soJuuon for chorin::led b)1fm. :
carbons :tnd :uom:wc soMms. !

n The conl:lJllin:J.tion. origiD:tliDC
:J from a Sl0!'2&e t2IIk 2IId dnlm

510r.Jge pd. c:llIsisled of&elI2'

chIo~ime, chIorobc'~

ethdbenzcue :lIId loluent ia

~.so\w 1.000 Pi-m. To keql
the: soil 00 sile:. i 7 0 Ions cI
conwnin:tled m:tlc:ri:tl Iud 10

be dC2lled 10 below I ppm. t" .
permil from the Ntv' Jel'Sl!
Dc:purmenr of En\ironmeaw
ProIeaion (~EP).

lWo lechnologies ...-ere coa
5idc:red for the pro/eeL Tbe
firsl ""2S tJr~, ~:rCQt·atitJn. I
me:."lod th3I c:xc:n~es all colll
:UlUn:lled soil :lIId dispo,;tS of
il oll"-sile. ~piaIJr In :I l~dfiD
or permille:d mennaJ (:Icilj~

The prim:trr dis:zd''3nl:lges 10

this method :Itt: c0Sl2lld li:zbjJ·
il)·. The process. jncludin~

Ir.JnSporulion. disp<:.s.1l. e:xcr·
nlion :tnd b:lck !iiI. 'O~lS

:lOOUI SZ95 per Ion. 1I:J1so cre:rles li:lbla~ for Ibe
gener:llor-li:lbilIlY oC II":IJISpon:Jllon ;lnd fulurt
li:lbili~' of 211 otf·~jll' bC11ir:-. o''c:r IInieh Ihe gel!'
c:,.~or ll;a..; bille (unlrul.
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• Rapid PCErrCE

removal
• In situ

simultaneous
stripping &
treatment

• Portability &:
ease o( use

• Low cost

KVA
will assist In
remediation

design.

W1len JDII~ dift:t push
rigs tor t:I1ntJucting tn£uninary
site assessmems or5imiIar
Wb. JOlI'I lind 1M SIMCO
EM1/IprolJe 200 has lJJe futures
111II t:Q/IIpeti1ion simply
annot nurctl.

-1IKkl!d IlJ _ 2S run
uperiIIa III Rlldlllg
IIJdrauIc *II rigs.

eAdnlloed Itrdnullcs pnn\cII
precise. COIIIroIIed ~~1Ioft.

-Iluned alIIStnIctIon
and clun desIgII wilt!
a _ rur wamlnf1/.

- Fast, depetldable ckDvery.
SeIf~1ned lIIIII can be
shipped to JlICI tor trvck
til' tnllet -.tint-

-Optlonall1ltlry Iopr-d
pnMcIes auger lIrIllllng
capabilllJ.

-Priced las .1tII mo...
rutures 1IIall competitive rigs.

For nrom inloorWion, CJlus fDda,.

SOUTfIBWIOWA
MANUfACTURWG ClM'ANY
PO Boc 44! • 0s000Ia. boQ 50213
515-)42·2166' FAX 515-)42·6164
TOlL FREE 1-800-33&-9925

·P.,ent ~nding

T"tl

KlZ.\ C-Sparger
System*

P
·,

:,.: ,.Jo
." :.".=.,,;.~.

',- .

~.
.. : . :

Why Buy The
SIMCO EaPlhpl'obe 200?

fJ1
"1".
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Results
.\ 101.:11 of 3; individual soil samples were (ollened 10 assure the soil was c1e:med

• the Sl:IlC'S :rccepled I~els. All samples !ielded ~esulLS or below 1 ppm, using lesl
lClhod 5'\'8-10 8Z40 35 reqUired in the ~JDEP pert.,it.

The project. from mobiliz.:r.lion 10 fin:l1 dispos:aJ of Ihe arbon c:r.nisters. W:IS com.
~ 10 eighl \\'Ceks.:rnd the price \\'25 more th:1n 30 pnl:ent ~Io'" =ket price for
~'ldlin~ soil conumin~led ,,'ilh h:lZ2rdous SUb<:':1Cl:S ",,:~. 'he I:ibor:lIO~' :III:l!'.SIS
.I:ll:nnincd it wu c1e:m. the rentedi:lled soil "::I~ ;:'Jckfillc~ .):\ ,are. [sing r~IIS ICC!
~~ Ihe sil~ limited its polcnli:llli:bili~ due IG oil·silt .;, >;>os31 of soil in :I. !:lJldfiU.
~Dt carbon \\"25 rcscner:lled. :md (he producI u.~ ret\ded.

For ntO~ i/ffonnn/ioll. cOIl/ncl Aenne/h.l/«Illns. Soil ""lIledia/ion Tee/molor::;:
IlC. (6IJ9) 45J·2330. Of' Bartleolllon, ClennSoillllC'.. ~ '~,,;;) 699·0413. r

Itt_dr, Raling. Plm~ C1rcl~ 11l( npproprlQl,' llIlmbr.-r.m Ill, ::..aJ~r ~n.'lCr urJ

III 'ndiC:.2lr you, /n~ of intrrt:!'t m lhi~ a'llClr/ll1pIC:.

HiSh 344 ...."'.111lm 345 Ln.· 346

Solution
Tb~ lechnologr chosen (or Ihe project-led b~' 0:11I Ib,'j\' &: .-\ssoci:Ues. Millburn.

"'J. \Iollh work performed b~' Soil Remedi:uion Technolo~: Ue. Bndgelon. ~-used
· m:lchines th~1 performed Sl~m injection :IIId \"2por e~I~c:rion. The pnm:l.I'y ad\"2R'
• t~!\es 10 Ihcse m~chines. which h:,,'e been u:ied in e~·silu c1e:ming of soils cOnl:Lining
• petroleum hydroc:ubons since 11)89. include :lsm:l1l fOOL prinl (jo-by·-.O leell. mini.

m:l.l noise. produc:r recovel1':uld cost efficiency. Air permils :lre :Uso e:lSily obl:lined.
Cnder permil from :'iJDEP. the soil \10"25 ~O'':Iled :IIId stockpiled in small \'Olumes.

JOOul80 lons:ll:l rime. for tre:lunenL The soil at the sile W:lS tighl red cby, sb21e. sand
:md CRI qu:rny blend (j/oi·inch minus crushed Slone) from a new eXC:lvation. In

I prepa~l1on (or proccsswg. the conr.:lIl1Jn:lled soil 11."25 slored ona concrele pad lined
:lJld cQ\erel! whh pl1s11c. II \'I:IS then lo:uled inlD the Oe:mSoil Model CSI·100 p:uenled
:\le:lm eX1~etion m:rchine in b:llch sizes of eight cubic ~'ards. SIe:lm W:IS m:rde in a
sundud boiler:lJld inlroduced inlD the full~' enclosed :lJld ~ed processing hoppers
throuRh :I series ofsl:Incions, vertic:l.l pipes u.ilh holes through which the steam is
iniected inlo the soil. As the 51e:J.m perme:ues the SOIl. the conl:llllil\:llll is removed vi:l
:lJl effluenl (w:rter) and:l Y:Ipor (51e:un) Slre:un. The effluenl is pumped 10:a fnck
eRk. :l holding l:tIlk In which the ....:Iler:rnd conumin:lIlls are sep:u:ued; the diluent is

i1ripped through c:ubon for reuse:lS makeup ....':lIt!' (or the boiler. elimin:uing:IIIY dis
ch:lrge. The vapors are senllO hot exch:lJlgers where th~':lte condensed :lJld where
05ps is directed 10 arbon :Uter cooling. The conumin:lJlLS :.tre dr:Uned :lJld disposed
of through :l permiltt:'! f;loUry or returned to the gener:uor for recycling.

The ~'eu.' Je~' permil required monitoring of the off g35 :l[ the tII~ce to the first
cubon c::rnister, betWeen the IWO :active cmisters 3I1d.1l the suck. This ""25 2Ccom.
?1ished wilh ;I pOrl:lble :r.n:l.lyzer lh:r.l mC:ISUred the actu:II'iOCs. The resulLS.of the
mC'J,Surements confirmed th:1l the ~'5lem mel Ihe crilerion in the permit. less th:r.n
~O ppm :It the Sl:Ick. The &35 slrc:un lelllper:lIUre \\"25 m:r.inUined;ll less th:lJl IO"F
X>o"e :unbienl allhe enrr:r.nce 10 Ihe firsl arbon C:lJlisler :Issuring th:r.1 the arbon
ttm:lined elfidetlllhroughoul the process. The lemper:lIUre 11."25 continuously moni.
Xln.'d throughOUI the en~ project. The e~( pon of the 5CIck w:as m:r.inl:r.ined :u less
ilwt 10 dm. 'lloith 311 :t\'Cr2ge below; dm.

The proccs.~iRg m:r.chine 3I1d emissions comrol ~uipmcnl \IIere set Up:l[ me sile,
Illd IWO arbon onistet5 II.-ere used :r.1 the final ph:ase of both the :lir 3I1d "":Iter e.'til
s:rnrns. C:trboo \10':1$ selecred 10 proccss the w:ller :as it "":IS reused :as makeup "'':lIer
• the boiler. If :lJl~' conl:llltilWion h:ld been arried J\'er 10 the boiler. il would n:aru.
nil! enler the soil being processed Ihrough Ihe sle:lm injeclion :rnd render the
;rocess inemdenl.

E:teh or Ihe :",0 eil:ht-aJ bic·~-:ttd prcces..~ing hop~crs ""25 Sle:rmed 10 ::I:r.k sure th:u
"Conl:lr.'l/t~on renuined "ten the soil 11."25 remo\~ This ..rOtlllCed:lll elfecti\'e !ieJd
utltree Ions per hour.~ sm:illesl ap:r.city IIl:I.chine. ~Iodel ~1·200 .....:r.s used on this
;rojec:r. but brgeT crp:ao~·lIl:I.chines :are :l\"Jil:r.ble "'ith ~ields up 10'f() Ions per how:

- (AU SOO·S17,US9 USE FASUU ''1410'1'17
AND/OR CIRCl£ 247 ON CARD FOR FREE INFO.
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Contained Recovery of Oily Wastes (CROW TM)

Abstract

The Contained Recovery of Oily Wastes (CROW TM) process is a commercially available, in situ technology
used to recover oily wastes from saturated and unsaturated soil. The technology uses steam and hot water
displacement to move accumulated oily wastes to production weBs for aboveground treatment (DI06605, p.
346). In situ bioremediation processes treat contaminant residuals. Operating CROW ™ and bioremediation in
sequence should provide complete remediation of organic hydrocarbons.

Dense organic liquids such as chlorinated hydrocarbons, coal tars. and heavy petroleum products can be heavier
than water and immiscible with water, resulting in their downward migration through the saturated zone. CROW
TM removes large portions of oily waste, stops the downward migration of organic contaminants. immobilizes
residual oily waste. and reduces the volume. mobility, and toxicity of oily waste. The process can be used for
shallow or deep contamination. and uses mobile equipment.

According to the technology developer. CROW™ can be used to displace both light and dense nonaqueousIlh;e liquids (LNAPLs and DNAPLs) including pentachlorophenol (PCP) solutions. chlorinated solvents,
........~and petroleum byproducts. CROW ™ does not substantially reduce contaminant levels in soils that do

not contain free product.
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Contained Recovery of Oily Wastes (CROW TM)

Technology Description

Introductjon , History and Current Development, Process Description, Government Involvement. Performance,
Umitations , Capacity , Material Handling •Waste Streams, Operator Requirements , Utili ties.
Set-Uprrear-Down , ReliabilitylMaintainability • Public Acceptance. Information Sources

1. Introduction

The Contained Recovery of Oily Wastes (CROW TM) process is a commercially available, in .situ technology
used to recover oily wastes from saturated and unsaturated soil. The technology uses steam and hot water
displacement to move accumulated oily wastes to production wells for aboveground treatment (D106605, p.
346). In situ bioremediation processes treat contaminant residuals. Operating CROW ™ and bioremediatioI1l in
sequence should provide complete remediation oforganic hydrocarbons (0143901. p. 344).

Dense organic liquids such as chlorinated hydrocarbons, coal tars, and heavy petroleum products can be heavier
than water and immiscible with water, resulting in their downward migration through the saturated zone. CROW
TM removes large portions of oily waste, stops the downward migration of organic contaminants. immobilizes
residual oily waste, and reduces the volume, mobility. and toxicity of oily waste. The process can be used for
shallow or deep contamination, and uses mobile equipment (D143880; D l06605, p. 347).

According to the technology developer, CROW™ can be used to displace both light and dense nonaqueous
phase liquids (LNAPLs and DNAPLs) including pentachlorophenol solutions. chlorinated solvents, creosote, and
petroleum byproducts (D11691G).

2. History and Current Stage of Development

CROWTN was developed from applications used in the petroleum industry for secondary petroleum recovery
(011691G). Western Research Institute was granted a patent for the process in 1989 (U.S. patent 4,848,460)
(014394M). It is commercially available and has been used at the Bell Lumber and Pole Company Superfund
site in Minn~sota.Pennsylvania Power and Light has selected it to remediate the Columbia Superfund site and
used it at the Brodhead Creek site.

3. Process Description

The CROW process recovers oily wastes from the ground by adapting a technology used for secondary
petroleum recovery and primary production of heavy oil and tar sand bitumen. Steam and hot water displacement
move accumulated oily wastes and water to production wells for above ground treatment.

Injection and production wells are fIrst installed in soil con~inatedwith oily wastes. Low-quaJity steam is then
injected below the waste. The steam condenses, causing rising hot water to dislodge the waste upward into the
more permeable soil regions. Hot water is injected above the impermeable soil regions to heat and mobilize the
oil waste accumulations, which are recovered by hot water displacement (0106605, p. 346).

The displaced oily wastes form an oil bank that the hot water injection displaces to the production wells. Behind
the oil bank, the oil saturation becomes immobile in the subsurface pore spac,e. The oil and water are treated for
reuse or discharge (0106605, p. 346).

•

•

•
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In situ biological treatment may folIow the displacement and is continued until ground water contaminants are no
longer detected. During treatment, all mobilized organic liquids and water-soluble contaminants are contained
within the original boundaries of the oily waste. Hazardous materials are contained laterally by ground water
isolation and verticalIy by organic liquid flotation. Excess water is treated in compliance with discharge
regulations (0106605, p. 346). For a schematic of the overall CROW TIl( process, see Figure I in U.S. Patent
4,848,460 (0 I4394M, p. I).

Mobility control polymers may be added to enhance recovery. Also, chemical additives may be used to extract
specific compounds that pose immediate environmental concern or which resist microbial degradation
(D14394M, sec. 5-6).

4. Involvement With Government ProgramslRegulatory Acceptance

CROW™ has been tested at both the laboratory and pilot scale under the U.S. Environmental Protection Agency
(EPA) Superfund Innovative Technology Evaluation (SITE) Emerging Technology Program. Based on the results
of the Emerging Technology Program, Western Research Institute was invited to participate in the SITE
Demonstration program. The technology was demonstrated at the Pennsylvania Power and Light (PP&L)
Brodhead Creek site in Stroudsburg, Pennsylvania, in 1995 and 1996. Other sponsors. in addition to EPA and
PP&L, are the Gas Research Institute, the Electric Power Research Institute, and the U.S. Department of Energy
(D106605, p. 347).

5. Perfonnance

In preliminary bench-scale testing the CROWTM process removed more than 60-weight-percent (wt %) of
manufactured gas plant coal tars at 156 degrees Fahrenheit; and more than 80 wt % of creosote-wood treatment
waste at a temperature of 120 degrees Fahrenheit from contaminated soils. Bioremediation implemented after
CROW™ lowered contaminant levels even more - polynuclear aromatic hydrocarbons (PAHs) were reduced to
4 milligrams per kilogram (mglkg) with the dual approach (0143901, p. 357).

In a pilot-scale test at an aquifer contaminated with creosote and pentachlorophenol (PCP). the CROW TN

process proved practical as a choice for fulI-scale remediation. Hot-water injection displaced 70 to 80% of the
non~aqueousphase liquid (NAPL) in the soil, and PCP concentrations were reduced from 2,100 mglkg.to 3.6
mglkg after flushing with 20 pore volumes of water (D14393L, pp. 12 & IS). See Case Study 1 for more
information.

6. Limitations

CROW1'K does not substantially reduce contaminant levels in soils that do not contain free product (0143901, p.
344).

7. Feed Rate or Capacity

During pilot scale testing, hot water injection rates averaged 4.5 gallons per minute. The fluid production rate
averaged 6.5 gallons per minute (D14393L, p. 6). .

8. Material Handling and Pretreatment Needs

No pretreatment is necessary.

9. Process Waste Streams

Recovered water is treated in an above ground treatment train. Suspended oils and solids are removed flfSt, i.e. by
gravity separation or chemical flocculation. The water is then treated by biological oxidation or by a combination
of physical-chemical treatment (DI4394M, sec. 8).



10. Operator Requirements

No available information.

11. Utility Requirements

No available information.

12. Sel-UpfTear-Down Requirements

No available information.

13. Technology ReJiabilitylMaintainability

No available information.

14. Public Acceptance

No available information.

IS. Information Sources

D 14394M, Johnson. el aI., 1989

D14393L, Fahy. et aI., October 1992

DI06605, EPA. October 1995

D14390I, Calabrese & Kostecki, 1992

D143880, Western Research Institute. Date Unknown

Dl1691G, Ground Water Monitor. April 1995

•

•

•
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Technology Cost

The cost of applying CROW™ technology is largely dependent upon site characteristics and size, as well ~ the
extent of the process monitoring required. According to the vendor. the larger the site. the lower the cost per
cubic yard (yd 3) of contaminated soil. For example. a 2.6 acre site has a projected cost of $30/yd 3. while a 0.2
acre site has a projected cost of S250/yd 3. Both sites have a 20 to 30 foot thick contaminated zone within a
highly permeable aquifer (D14389P).

In 1995. CROW™ technology was anticipated to cost from $50 to $125 per yd 3 of soil treated (D12467E. p.
72).

At the Brodhead Superfund site in Stroudsburg, Pennsylvania, using the CROW TM technology cost at least $1.3
million less than the projected cost ofexcavation and disposal. The estimated price tag at the time (1990) was
$3.3 to $6.8 million, depending on the ultimate disposal of the excavated material (landfilling or incineration).
The CROW demonstration will cost approximately $2 million (D1439lJ).

Infonnation Sources

D12467E, Udell and Sitar. 1995

• D14389P, Johnson, December 1996

0143911. Villaume. June, 1996

•
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Case Study Overview

In a pilot-scale test at an aquifer contaminated with creosote and pentachlorophenol (PCP), the CROW TM .
process proved practical as a choice for full-scale remediation. Hot-water injection displaced 70 to 80«;t of the
non-aqueous phase liquid (NAPL) in the soil, and PCP concentrations were reduced from 2, 100 mglkg to 3.6
mglkg after flushing with 20 pore volumes of water (D14393L, pp. 12 & 15). See Case Study 1 for more
information. A full-scale remediation using CROW™ was conducted at the Bell Lumber and Pole Company
Superfund site. Results are not yet available (DI4392K).

CROW™ is being used for a full-scale remediation at the Brodhead Creek Superfund Site in Stroudsburg.
Pennsylvania to mobilize and displace coal tars, pentachlorophenol, creosote, and petroleum by-products. Hot
water is injected through six: wells at the site to dislodge contaminants in the soil matrix. The wells were placed
at a depth of 27 feet to 35 feet and hot water was injected at a total rate of I00 gallons per minute (014392K, p.
4).

Information Sources

D14392K. EPA, April 1~95

D14393L. Fahy. et al. October 1992

•
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A n~ tUJo-JOidprouss uus th~alblanJuu to
vaporizt soil contl1:m;7Ul1ftr and '
a vacuum to draw gmts out oftht ground

INSrtvTHERMAL
"- .........

DESORPTION

•

•

By Jude R. Rolfes

SheD'S ill ntu thermal desorption
tee:hnology i.s a rcYtllulioru.:y ap
proach to b.a."\ciling difficult IOU

conl:.lminatic.c problem. in I

=Jt~ye Ift.UU\U. Fe: cu=in cyp~

ofdancuous and envirlln..nmmlly ur.ac
cepQblc chcmjals, it provides a solution
dux preYiowly did not ee.st.
A1thou~ TernTherm E..tVironm==

~ervices Inc., an affilizce of Shell Oil
)., W'U (l)rmed ~t )'Ql to d~p and

utilize daer~ desorption, the proeeu
itxU' i.I hardly new. Terran.erm hal Ip
plied de.e:;da of Sh.er', ~uch and o:x
pc:ri.cnce in oil field tec.luIolo;ja to m:,
cnvironmenal issue.

The rechcology 1& unique beause or
• .. • ••• It ..
nl III nlU lUtutc. wruc."1. ~OW! It to r:e-
media:r: an entire: .ire without moving
..Cly roil. The proce:u de,orb. and de
rtto~ che contaminanu" The dcrtru.c.
rion of the con~t110CC'lU1I direcdy
ill the fOil whidl. iJ hC2Ud to Dempen_
Nra rz.nsinz to 1,000 degree Ccnd
srad.c wichin a dollied Iyst.em.

Currently, chac ~c cwo appliczlioru
ohJt riht thermal doorpgon. !'he wr
mal blanket wow on lOll cootamina
tion 2.t the surface. like a powerfuJ dec:
aie bl.u1lra combined with I ncuum
de2aer, while thunW wdls clean t.\e .soil
ar ~ter depdu. mwS u.sc ,n.eatinC
dcmena pb.c:ed in wdIbon:s.

There VI: CWO compOl1Cnts to the In
rq;r.ared fYSrem. Therm~ b'.U1kC"'.J or
thermal wells are ;ucd ro har the !Oil
and destroy the contamInants while ..
sepuace vapor treatment S}"'rcm handles

e oF.g2sa.
III si:... rhunuJ daorpcon Ql\ be ap-'"

plied to .. wide !"Ingc of volatile U\d

,. JEavln>a.mcnbll PROTEcr:ON

xmi-voiatilc alpnle conrac:li.-:.ma, in
duding chlorinated JOlvencs. pe!yelUor~
N~ed biphenyb (PCBs), pecicidc: &lid

- p-euo!e\tlZl ~teJ in tou, YU)'i."l& £01':1
low permeability d;ays to !Ietml!'==1tS
soil composltions. The proa:sa a., c:!ean
sires Wt wae 00= deemed Unel:OClOm

ial for dcanup_
M:a.n-made cnemials lilee PCB, are

very st2ble compowtds that don'r deay
by nanue. They won't go a~y. Bioreme
diuioft won't work. In the pur. unt
rnenr methods fl:quired dicging up the
soil Utd Iaulin~ h aw:zy for il'.Qr.enriaa
or ro I LzndF~ fer h.aurclous wutc in

The proces$ reduces

the contaminants

in the soil to very low

levels-lower than

EPA requiremenh.

comp1i2na with die Raoutc:e CoJUc:r
\':laon and RJ:co-..:.ry kr (ReM) regula
tions. With iu new technology, Ten'a
~nn hu the ap;abiIiry to deStllly
PCBs on .sire. eIiminuing these compli
arions ~nd additional apc."1.JC-

The proc.:u reduces the contlr.tinmu
in the soil tll ve:y low levds-lC7Wl:l r1wt
U,S. Environr:ll:11t:aI Protection A~ncy

requirements. Destrucrion U essC!nchl1y
complete. NOI~ing is cucied off,irc,
condensed or produced on t!u: surface.
Due to the n.acure of the proce.ss. it is
"eJ'Y low-profile, with low impacl on a

ndghborhood where .. rire is loc.aeccL
There iI virNally DO odor or dwt suu1t.
in.: fcom the remediation proa:sa.

Unique to TcrnTherm's S)'ne:n is dw
ir provide, railor-made XlJUtioru ror indi
-ndual problems. The tedut.alogy is espe
ci&lly effective in h;zndling difficult
deUlup problem: that occur in tbe
c:hc.mial .nd relining indu.mics, pipe
lines and dis-_-:"burion procena. utilitie.
nllroadJ and milicuy Wtillati.ons. 11ae
in lil'al a.fUrl: of rb: tySa:nt~ it most
appCf)priate for~ &ciJjua.

Rernediarins pacicida at a. chemic;1
pbnr oc cb:ung the complex mix found
In a WlUrc pir It a rdinery u: ideal UICS
(l)r this t«hnotogJt

[n the urlliry industry, PCBs were
lued as iruu.:arion ;and CQllbnt oa in
transformers U1d luge deane morors
and ap;acitoCJ aver a 30-yeac period. I"
Ii,," thermal doo!]Jtion is especUlly use
lUI in dcU\ing up Jires where this equip
mem ~ mU\ufactured. srored or Ser
vice.f. Thc same is truc for nunufa=rcd
pi pbncs (MGPs), which were in oper
ation a hundred ye~" :ago in the easeem
and midwestern United Satcs, U\d left

l'rbruary 199ft
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FfN more infonnatlon, clrcfe ea on card.

r..m.-au:a..I I'ROTECTION J "

arion prtlC2ll usinc moe same pri.ociples
ill 1'88. In __ thcnnal dc:sotpaoll 'I'U -,
wftlU1r. Da. Harold}.V~ Gco,rgc
L St:.qc:nder mel Eric DeRDuftipw: an:
Cftdit.ed as bc:itll me kcr devdopen or
thls b:elkWoUF teehncilo§... .

1Pcrma.l wdIs deliv« bcat'beIbw rhc
sumc.e wing hearing dem~u pbad ill
wcliborci drilled oa a regular pcncm.
The typical wdI splcingJ c:arI be 7 Ul 10
f=. N du: heat licm me wdls wpori&cs
the lOll c.onaminanu. a 'ftCUWD applied
to the nme wells dt:lWJ the conumj.
JUIlti out ofthcpuncL Dr. Vlllepr Iw
obsc.-vcd mat the welIs can be drilled
venieaUy Ul the C:Ol1tzminaa:d mnc., p0s
siblyas deep as sevenaJ hu.adred feet. I.l~cf

can reach horizonally unCeI obstacles.
Thermal blankeu. 8-f'ooc-by-20-!'Ooc

lecangular Sled boxes, an be used Iid.e
bY-lidc in remcdiatin,; NrUee connmi
nation. Shdl's simulations IUggest thq
will won.: ro a depth of approximately ~
let.'t. With blan.llea p~c.ed _, me: .rca,

conlllminanu lICC vaparized by hcarin;
du; soiL Healinr: demenn i.'1 each blan
ket: an reach 800 to 1.000 degrees <:=
ttipdc at the surf.acc. & the bQt froar
m_ through me 'Oil. conuminana
sre Vlporiud and a vacuum system
driws the: vapors toward and through
the blanlt.ea. MOlt concaminana arc c£:.
I'tr'O)d in the JOill1eu the Iwe JOutee.

The Vlpor ErCatmCftt 1ptC:1D Ie tine
-=oad Jiujor compoRCDt of the tllCh
aolo",. ucaans cona.minated ftpors
drawn oue of the aoil. lu1y remaiain,
vapor.s noc destroyed by the thermal
wen, or thermal blankcu an: drawoll
through tlW dosed I}'Icem. EfBucnc '\7.

pon are proceaed wing a cyclone leI'''.
nrcr to ctptwe paniculatea while a
fJamdeM thermal oxidira desttCl)'1 cr·
JUlia, and aamtcd c:arhoa _rbu.
provide hoth tiDe! polilhing and a ng..
nificu\t nU.rsm or .Jet)'. As a result.
arlloa cfio~de ald _ter arc vinua1Jr
the ~nlr &it cmissiolU. The lite is then
ready fot immediace fCYC§CQriOn.

Individual ranediadon activit:}' is de
signed wou~ the aid of IOpbicticattd
computer simuIuions. Tempennues VI:

monitored throughour the remediation
ptocca. and soil s:unplcs are taken pre
and pon-uuunent. m

r r-.u r-_

behind car lCIiducs and oth.c:rcud.D.c
ccnic: compour.dJ.

Railro.ds pravidc acothu good £QC"

pIc: ofdW a:ch.aolodc flc:xibilit)'. Ia the
Northeut. where railroads bl.Ye bee
clecui&cd for aunT yean. there ate lis'
oi.6cuu: PCB problems in nil.,..rdmops
W~ overhaul cnPncs. r" tittl tbem:at
d.e.orption an be uu:d ':0 rc:.medi.arc tl::
eoU without mavin, trada or Ihuuicg
dowo. the nil ,.m.

':C:a1lwm!w :"'~t this new techno].
Or;' :a zh.t :en u ~•.a UOQd the CDu.a"
cry. and h.u pccyu ~t ::) D.! .:.'fcaive al1d
,.f,:. r. 1995. th.c:maJ :'1ar~ 'Wm: aF"
p1ied at ~ upsau: New York SUpc:N.r.d
site: where PCB concminatwn wa.t as
hir;h u 5.000 ?UTA per million Cppr::l.
A.4:.u aarm.cnt, $On argc: l.cvcI.s of JCII
tlun 2 ppm PCBs ""l:rc met, and air
t:miuions wen: wd1 bc!ow ~ew York and
2.PA rqulatorr limit..

Ac:-.alJy. In m", thermal cborptiM h2d
kt inc::cpco:o i.e the all fidds ofCaliiilmi&.
Sincz 1959. Shdl h.u been doing thtnrW
echanccd =ray in io oil hciw :iu=.
Scientlsu at Shdl', Howton. Tccu, re
x:uCh cenur begm dcvdoping:l remedi-

Mnwyl'~'
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Destroying PCBs in
at aDragstrip-In Situ

Soil
Mike Alta.aJ

TerraTherm [n..ironmental Senices

Problem
.\ d1'3gstrip in Glen F:1I1s. ~1: beame he;l\~' conlJ111j·

n:lI~ in (he late 1970s when waste oil containing PCBs

ille ltIermaIllIaue! IedNlag as Bed III!IIIeIIItI PCB coa'Jcnia:aIH IOi IIa
lIepIIt vi iii iIIches It a ""'-'~p ill New Yod. as wi as cIIIariIuW IIlhab
It otber sacs. 0.- ucIl-8eclric: IlIaoIId" Is~ lit !be ,...~ ... '"
a Apor CIIlIec5M &J*m, :!Ie IIIIl QJl beda 1IeDc"hItiIlC~ l'nt
It tile _ snrbce and :lIelt II • trrier~dIM IIllI arlloa fIIl!r st*m.

•

•

R mu»-:d ofOtplk CDnlmliruuus is 3lI impoCWII
. eD\il'OllfllClUJl issue. Yet unfnool'2ble economics

h:tS deb!'ed or prt\'ellled mar cleanups. Ex
situ techniques (such as exca\'alion and tr2nSport 10
iacineralion f2ci1ilies or bndfills) are expensive an.d dis
rupliYe 2IId !me been iaae:Isinglydispbced by multisl2ge
processes (such as soil \\2Shing) 2IId in·situ tedmologies
as they h2ve de\-eloped. Some in silll cechnologies pining
in use are soil W2p0r exIl'2dio lI, bioremed.i2iton and ther
m.a.I desorption. Regudilillhe btter, heal greatly assists

lIle desorption of
• 3lIY orpnic awe·

rial and C2II speed
remov:al tim~ :I

Ihousaod-fold
compared to
remO\'2l al 2mbi
ent tempentures.
The difficulty of
Ihe p2Sl1w been
applying heal COst

eiectMly ro~
siles. The .case
histories pre
5enled here dis
cuss lIIe use of a
new thermal des
orplion lechnol·
ogy thai bas
recently become
commercially
available for in

silU ~ent The l«hnology "'-:IS demonstr:ued recently
in a series orsoil remediation projectS where contamina·
lion consisls of high conctfllr.Uions of m::aIdlr2lll orpn
its such as po~'Chlorin:lled biph~is (PCBs). pelrOleum
hydrOcarbons 2IIdchIo~ SOI\~Rts.
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(predominantly Modor I HZ) was sprayed on ~
clragstrip for dllSl conlrOl PCBs are p:uticul.arly dillicult lG

cmxl from soils becwse they an: insoluble in ~"2Il:r and
hR ahigh boiling point (>mOe). The sile h2d 211 aver·
age PCB conceoU2lion over SOIl ppm wilh some concm
lI'2IiollS ranging beyond 5,000 ppm.

Solution
SoiIIeSlS showed lIle PCB contllllin2lion lD be gre2teSI

Wiilhin Ihe first six inches ofsoU deplh. As such, the Sire
.-as ide21 for teSlillg and dernonstraling anew in situ !her
m.a.I and vacuum lechnology dI2lapplies heal directly ro
the soil The tee!ulology 1I.'aS introduced in 1994 by Ter
nTherm Environmenlal Sen-ices. of Houston. TX. The
mullS of the demonstration. compleled in I2te ]996.
~ pan of 1I process for TernThenn to obWn 1I nation·
..ide Tork Substances Control Act (TSCA) pennil for the
remtdi2tioR ofsurficial soils containing PCBs 2Ild olber
conwninanlS.

1he job W2S Ihe firsllll2jor projea :JSing rhe com~s
rechnology. which is alIed In Situ Thermal Desorption.
The reehno1ogy c:ombines the use of :III eIecuicaI1y he2.lcd.
impermeable bl2llkel pbced directly on lIIe 2lI'eaed soil
..ith vapor coUeaion equipment Each -bI2llket- is aau
ally constrUcted ofaSleel Cnme from which is~
a layer (If stainless sted webbing, Heating rods ue
~ through the webbing 10 rransCer the he2I inlo the
soil below the bbnket. The SlIUClUre is placed directly on
the surface of the soiIlD be 1I'e2Ied. After placemenl over
the soil. the blankets are covered willi a fiberglass rein
farad silicon rubber sheet 2IId sealed :lIthe edges 10 pre
~I~ esape. PCBs 2IId 0Iher organics and W2ter in
lhe soil are nporized as the bl2nkel is heated up 10

1.I00·c. Vapors are then drawn OUI of the soil ar.d
throug~ :hc bl2nket by a Y2cuum ~-strm. Virt:ralh' all of
the contarnin2lllS (l}'Picaily more lh:l1l 90 percenl) are
o'tidized by the bl:mket near the soU surfa.ce. Any remain
ing ~pors are fed 10 a Il'2iler·mounted tre:ltmenl~~.
The tre2lmem ~S1em incotpor.ues:1 cyclone stp:lr.llOr to
c:lplure paniculates and .a fi:uneless therm:d oxidizer,
",tticb convens the mnaining 1t\11rocrbons inlo Carbon
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Encore
Since completing the dr:zg sUip project using thenn:zl bl:znkets, TemThenn

bs:llso begun using ofa re!::led lechnolo~~ !hermalll'eUs.....·hich can be
ISed 10 UCl OrgmH: conwnin2llrs 111 situ 11 £l'e:uer deplhs. In \bennal wells.

the he:lling elemenlS are
pl:zced in ncuum ""ell
bores drilled :nlO Ihe sol!
in a r~ul:1r p~llem. :\s
rhe hc:ll (rom ,he well
vaporizes Ihe soil CODl:l·
min:rnls. :r \:lcuum
applied 10 Ihe \l'ells
draws Ih,: conlamin:lDlS
OUI ollhe ground. .\5 \li!h
Ihe Ihermal blankel srs·
lem. deslruclion or :lny
rem~ning organic conl:!·
minanlS is completed in :I

11:ImeJess thermal oxi·
dizer.

The Ihermal wells

fcaseHistory

dio:tide:1lld W:ller. The oXIdizer ex!l:lul'l is lhen cooled 10 berween 110" :1lld
ISO·C before p:lSSing through :I gr:1lluhr :IClJI':lIed c:ubon :ldsorpuon ullil:1lld
\en~ 10 the mnosph~re.

$e\~n1 bl2llkers set up side·by·sKfe increase lhe lOW are:t 10 be Ire:ued 31
one Ume. The Glen f:tlls projecl "':15 conducled on 2Il are:l or i.800 5qU:lre
(eel. fh-e thenn:1.l blmkeLS. e:lch c01enng 160 sqU:lre reet, were used to Ire:l1
llOO·sqtere.rool secuons 31 :l ume. The so it is sandr ....ilh :l porosi~' or ,H per'
cent md :l dry densi~' of:WoUI 1.- gl':lJl1s per cubic centimeter.

While PCBs were found primarily in 1M lOp SLt inches of soil :lcross lhe sire.

me project was designed 10 mnol'!! JlC8s down 10 12 inches below Ihe surf:u:e.
Besides PCB concemr:uion in Ihe mnedi:ued soil. p:u:uneters monnored 10

help g:luge lhe efficien~' of Ihe lechnology included soilremper:uures during
the lest period. oxldizer lempet:llUre. suck emISSions of PCBS:1lld dioxins.
arbon mOlloxide in !he effiuem.II(l\\· r:ue !hrough Ihe~m :Uld \':Ipor lelll

per:1lUre at lhe carbon bed inler. In ~ddilion. al !he requesl of the EPA. soil
S2l1lples ".-ere 2Il:aJ~'zed 10 verif}'lh:n l:ner:l1:lnd venica! migr:uion did not
occur:L5:1 resull oftre:wnenl.

8ec::Iuse of soil moisture. lhe soil rempen.rure rises s1C"iy :II first. 10 abow
Ioo·e :Uld st:lbillzes lemporanly.lhen rISeS furlher :IS 1"":ller is boiled olr.

Results
The thenn:l1 b121lkel W:IS Oper:lled :l.Ilemper:uures r:rnging from 81;' 10

9!;"C. II look :WoUI 10 hours for lhe b1:lnket he:um 10 re:teb!heir lOp o~r.
mns lemper31UI'C. 311d :Woutl0 10 li hours for Ihe soil 31 :I deplh oiabout sO;

inches lO re:rch 200·C. which IO':IS suBicienllo reduce PCB concenlJ':lLions 10

lht objectJve levels. Before he:lling Ihe soil.lhe highest a'o'erage PCB concen-.
tr3110n in 2Ily oC 18 samples IlU 68- i'pm 21 deplhs up 10 !hree inches and
100 ppm :II deplhs from three 10 ;i.\: inches. Posl.heating soil 52llIpies indi
0Ied Ih~1 PCB concenrr:tIions were reduced 10 w'ell below !he c1e:lllup urgel
cl! ppm on :zlI bUI one sample. :znd the ;z>-enge IO':IS below l ppm. Ililh man~'

concenlJ':llions u low· u 0.03 ppm.
The cost of tre:Umenl by Ihis lechDology allarge commerci:LI sites (> I;

~res) 10 a deplh of six inches ....':IS shOWll 10 be :lboul S1;0 per laD of soil
tn::Ued for Ihis projecL The COSI CIll be ~ected ~" high moisrure of the m:lle
rWs 10 be tre::lled. While it would nOl preclude the~ elthe teehnolo~·. Ihe
energy cost to remedi:lle :l site rises ..ilh the :unOUnl of IO-aler Ihat must be
nporized during tre:Iuoenl. This problem on be circum\'ellled in some pro
j«ts b~' use of dew:llering pumps or dr.1i~ge dilches and olher me~ns of
1:ttplng "':lief from reluming :0 Ihe;un being tre31ed.

---===--..._--- ---
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We Specialize in Hand.Operated SOIl
Sampling Equipment lor :ne pollullon
Control Induslly!

-Bac:ksa'ler Handles
-Sampling Tubes wrth Liners
-Bucket Augers
-COmplete Kits

Call or Write Today!

Clements ASSOCIates Inc:
1992 Hunter AvellUe. NeWlon, IA 50208

PH: 800·247·6630 or 515-;92-8285
Email: jmCSOII@wol1dnel all net
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I/Our 1~1 dj inl~lltl Ilti. Iirt/d..-i/opIC.
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What·s Next?
Therm:tl wells technology is abo

being demonstnted :l( a SlIe In Po •
",:here :m industri:J.1 are:l IS cont:llllinaed .;
dichloroethylene. DCE conl3nluUlioo~..\
.390 10 -ISO ppb :II a deplh of six to eilfu.."'" .
6;0 ppb:ll:l depdJ oliO to I! feet. lheolliaii.
of die dtmonsrntlOfl is to reduce ocr~ .
lions 10 less Ihan 80 ppb. fifteen thermal ......
\~ere drilled 10 a deplh of I~ feet.llesuJts.~.
prelimin~: bUllh~' indicaIe redUClionlO'"
of 1 10 3ppb DCE in ;ill bUI one lest area. :md" .~.
Jle:l exhibiting a Ie\'e! of9 ppb. ':_..j"

Peslicides :md fuel oils 3re e.umples rl....,~
conramin3ncs L'lal C3n be desorbed thel'lllall,.'· :
field demollSInlions :lisa :ue pl:mned for aJIIeo. .
lioll :md ClpW~ of~ boilillg poim meWs, -"-=
:IS mercu~: ' ~.;.;

For mar~ infarmaJiol/. conlact .lIi.AII- ,
au·oJ'. TerraTherm Em7rollm~ntaJ Stme.:·:~·
(281) Z96·/000; (BOO) ';10'5188. Terralltmi·:,
is 11 subsidiary afShell :ecb/lOlogy l~nt.~::T
Inc.. u'bir:h del'elofWtlthe beating lec/moklf" ;,
as pe,rl ufits oill't'r:oll!rJ' efforts. t '.

CAllllOO-1l17-UI9 USE FAmU 12510997
AND/OR ORal 251 ON CARD fOR fR££ INfO.

~'S. Soillempu:uures were mOrUlored through.
oUlme period and soil s:unples were l.1ken wim 3
Geoprcbe ~oring URli iO ~erify conl3rni.lU,1 COli
tenlt':ltions befo~ and :liter h~ling_ 'ileUs oper:u._
iog :lIlernpenlures up 10 ,180'C (on al'erage)
produced lemper:uures between -tSO' :md ;.3;·C
in me soil belll.rell wells. redUcing PCB concen
trations 10 non.<Jeleclle\·els « 3.; ppb. lly EPA
:>lemod 8080l ill the center of the teSI ;lrea :lnd
be.low 1 ppm dlroUghoul me test sileo

Except for dew:ltering. soillre:lted br lherrn:tl
wells or themul bl:mkets "ill nOI be structur.l!l~'

:lhered. e\'en lIo'hen openting temper3IUres
:lppro:lch 1.000·c. Immedl:nely after
(~enL me soU is Slerile. but experi·
ence shows Ihe reco\'ery is r:1 pid. If
soil is disked. fertilized :lJld seeded fol
IOlloing nomt31 m-tgetllion sequences.
regro'A,h should m:llch th3t of other
soUs.

o;;.biJe me sot! em be re-Jdily re\-ege.
wed. the d~ing n:llure of me technol.
ogy does ch:mge some chal':lcteristics
of [ne soil. For instance. 31 Ibt: C:lpe
Gir:trce3U project. me Il'C"Jted cJa~ 1051
some of ilS plaslid~- :lnd bec:lme I'e~

dl1'~ dense ;lnd fine grained. [pon
reh~'dr.lljon the tre:ued c1:l!"s plastic
ily appe:lred to be losl and the soil
beh:n'ed as a clay-size s:uld.

LUq HOOVER
CUB Cantainrnenlt.. Inc.s::> G140 B__ 0.-

a GlorI __ ...0 21 CliO

110O-777-2823 F4X .Il)o1B7~t1

ftftDJ_~I.<am

fC~SeHistory'

were used ill :l soil rernedi:luon projecl this
spring in C:lpe Girude:lu, MO There.:lI:I six.
:lcre Sile and former loc3tion of a mOlor 3nd
Ir:r.nsformer rep:li r :utd s:lles business. PCB.\ro
c10r 1160 concentrations regIStered :IS high :IS
19.900 ppm.

For the project. electnc:I1 he:lling :J.lId \';Icuum
were :lpplied to an ;lrl':l~' of 11 weUs spaced lh'e
feet ap:lt'l. Heating "":IS 3pplied through electric:tl
healers 10 :l depth of 12 feel for 3 period of 42

ThlUllW weDs laan !lee. de,eIoped 10 Ire..t satls i. sa. to deplfls
equal to all)' wells can be drilled. n.e~, wttic. uses h.alilll
tJements jUced ;. II'I!llIIora driDed 1NI ~~1I'riIen, is aaetdlr
~ 1M II remetfille soil Cl)IIQmjI.ted willi~ samnts to ..
4eptI! at 2$-fM below tbt SlIIbct ill Par&ad, III

Sales & Distn'bution
Nationwide

• Above Ground
or Below Grade

• 10 PPM Effluent
Discharge

• Low Maintenance
Costs

• Optional Double .~
Wall Secondary
Containment

• Gravity or Pumped Flow
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I!I
.our r'a ner In

.DOVER'" Containment
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~illWOO

aReLE 250 ON CARD FOil fREE INFO.
68 envI/onmenlal T£CHN9lOGY • Septer.-.bI!rlOclo!lff 1991

•

•

•
It. ;u , !I



• • •



•
Environmental Protedion
Agenc:y

Development
(RD 681)

February t992

·~&EPA BioTrol Soil Washing
System for Treatment of a
Wood Preserving Site

Applications Analysis Report

SUPERFUND INNOhl~, liE
TECHNOLOGY EVALUATION

•

•



• • •



•

•

•

EPN5401AS-911003
February 1992

BioTrol Soil Washing System
for Treatment of a

Wood Preserving Site

Applications Analysis Report

Risk Reduction Engineering laboratory
.Office of Research and Development
U.S. Envjronmental Protection Agency

Cincinnati. OH 45268

@ Printed on Recycfed Paper



•

•

•



•

•

••

I

Abstract

This projectwas an evaluation oflhe.IlioTrol,lnc.S.oil ~ashing System (BSWS).
consistingofa proprietary mechanicalsoil washerandseparationsystem, a~lurry .Ilio
Reactor (SBR) provided ~y EIMCO Process Equipment Co., and ~ioTrol's propri
etary Aqueous I1eatmentSYstem (BATS), a flXed-mm, aerobic biological treatment
process. In this study, both biological processes use bacterial populations selected 10
specifically degrade pentachlorophenol (penta).

This report summarizes and analyzes abe results of the Superfund Innovative
Technology Evaluation (SITE) Program's demonstration althe MacGitlis and Gibbs
Company wood preserving site in New Brighton, MN during the FaIl of 1989.
Extensive sampling and analysiswere carried out toestablish adata baseagainslwhich
abe vendor's claims for the technology could be evaluated reliably. Data from other
investigations by BioTrol are included to support the demonstration results. Conclu
sions were reached concerning the technological effectiveness and economics of the
process and its suilability for use at other sites.

The primary conclusions from the demonstration study are:

(1) The Soil Washer effectivelysegregates abe local soil inlO a coarse, relabvely
unconlaminated fraction constituting abe largest output portion, smaller fractions of
coarse and fme woody debris, and a contaminated fme fraction accounting for about
10% of the input solids weighL

(2) SlaTting with soils containing either 130 mglkg or 680 mglkg of penta, the
removal efficiencyfor penta in the Soil Washer, defmed as the change in contaminant
concentration (weighted average) between the feed soil and the washed soil ouCpUt
stream, ranged between 899& and 87%. Removal effICiencies for polynucleararomatic
hydrocarbons were slightly lower, 839& and 88%. in tests wiab two soils. Concern
about me efficiency of the extraction step during analysis of the feed soil. leading to
low penta and PAH values. suggests lhal these values may be biased low. The vendor

.claims a 90Cfl removal efficiency.

(3) . Based on the demonstration study. 2705% to 33.59& of the pentachlorophenol
mass is concentrated in the fme panicle c:alce fraction (as·is weight basis), between 18
and 28% is found in the coarse and fine oversize, and 34% to 39% is found in the
processing waICr. The washed soil retains only about 9%. Thus, while washing or
extraction of penaa:hlorophenol takes plac:e. Ihe pmfominant effect of the soil
processing was segregation of coarse and fme partic:Ies. Similar distribution occurs
wiIh PAHs exceptlhat extraction into abe aqueous &actioat is much smaller due to the
much lower solubilities.

(4) While steady-state operation was DOt achieved in the anticipated acclimation
time (one wecII::). the Slu,ry Bio-Reactor did achieve pentachlorophenol removals as
high as939& and.basedonextrapOlationofthedata.may wellbecapableofevenhigher
removal levels. .

(5) The BATS successfully degraded between 91 and 94% of the pentaeh~
phenol in the aqueous process liquor, the Combined Dewatering Effluent CCDE).

(6) Combined capital and operating COsts for the integratedsystem are estimated
at SI68/ton of reed soil. based on abe Mac:GilIis and Gibbs site. The Soil Washer
accounts for about 90Cfl of the cost. followed by slurry biodegradation of the fme
paniclesluny (about2%)and treatmentofthe aqueous stream (about 1%).Unassigned
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costs contribute about 5% to the IOtal cost. Incineration of the woody debris found in
the soil is a major component of the Soil Washer costs. contributing about 80% of the
cost.

(7) On an individual unit basis, costs for the process were:

Soil Washer $185/metric ton or $1S4/shon IOn of sail or $ I97/yd3
(including incineration)

•
SBR

BATS

$9.22/1000 L or $34.39/1000 gal of 20% slurry

$0.44/1000 L 01' $1.65/1000 gal of water treated

-

Secondary conclusions lIlal have been reached on the basis of the demonstration
study and other data provided by the vendor include:

(1) The Soil Washer also separates highly contaminated coarse oversize (wood
chips) and fine oversize (sawdust) fractions, typical of wood presecving facilities.
"These Uactions may be incinerated.

(2) The nature of the soil hasasignificanteffect on the efficiency ofsoil Washing
8nd/or the segregation into coarse and fme fractions that can be achieved. The soil
character (e.g.• particle size) must be considered in evitluating the applicability of the
Soil Washing System.

(3) Depending on the nature and concentration of contaminants of concern,
acclimation ofthe Slurry Bio-Reactor may takeconsiderably longer than the expected
one week. Laboratory scale experiments would be needed in each case10 establish the
acclimation period. This may be imponant in scheduling and integrating units for a
particular site.

(4) The system is not without mechanical problems and complexities that still
need to be resolved. Forexample. clogging in the soil feed system forced a reduction
in Soil Washer operating rates, and foaming in the BATS, probably due to thickening
agent Z1dded for dewatering of the fmes. created operational problems.

(5) The units evaluated in the demonstration study may not be appropriately
sized for integrated operation. Similarly. fOl' a full scale system. calculations have
indicated that a BATS capacity of about 300 gpm would be needed for the proposed
20 wn/hoursoil processing rate. However, as discussed in the report. reuse ofat least
a portion of the process water without treatmenl may be possible.

v
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Section 1

Executive Summary

•

•

Introduction

One configuration of EioTrol, Inc:s Soil Washing Sys
tem (BSWS) has been used to treat pentaehlorophenol-con
taminated soil at a site on the Superfund National Priorities
List Operational and cost dara were collected for ahat inves
tigation and serve as the primary basis for an evaluation of
the utility of this sequence of processes for remediation of
other sites across the Nation. Supporting dara from other
studies and evaluation of one or more of the processes at
olher sites are discussed in Appendix D.

Conclusions
Based on the results of the SITE demonstration projcct

at the MacGilIis and Gibbs site in New Brighton, MN and
information concerning other studies provided by the ven
dor, BioTrol, Inc.• for different wastes at other sites, scver.U
conclusions can be drawn.

The Soil Washer is capable of segregating Ii penta
contaminated feed soil (FS) into a major fraction of
washed soil (WS) retaining little (-10% by weight)
of the penta; smaller coarse and fine oversized (CO,
FO) fractions retaining contamination (-2()"30%),
probably as woody debris; a fine particles (FPC)
fraction retaining the bulk of the contamination
(-30%) in a small mass; and a penta-contaminated
(-30%) aqueous stream called me Combined De
watering Effluent (CDE).

• Removal efficiencies for penta removal, dermed as
the change in concentration from the feed soilao the
washed soil output stream (l-WS/FS), averaged
89% in the soil washer test for a soil with a low
penta concentration (130 mglkg) and 87'11 in the
test with the high penta (680 mgJkg) soil. These
values are only slightly less than the vendor's claim
for a 90'11 removal efficiency. The removal effi
ciencies for IOtal polynuclear aromatic hydrocar
bons (PARs) were slightly lower, 83% and 88'11 in
the two tests.

• Once acclimatl:d. the Slurry Bio-Reactor (SBR)
should be capable of biologically degrading over
90'11 of the penta contamination in the fine particle
fraction. Concentrations of polynuclear aromatic .

hydrocarbons are also extensively reduced (>70%).
Because of longer-lhan-anucipated acclimation at
ttibuted to very high penta concentration in the
sluny, the system was not at steady-state for much
of the 14 day tesL Consequently, the removal achiev.
able under steady-state operation could not be de
tennined.

The rUled-film biological trealmcnt system (BATS)
is capable of destroying at least 91'11 of the penta
chlorophenol in the process water from the soil
washer after acclimation with a penta-specific bac:
leriwn. Because of low influent concentrations and
high detection levels, removal of PAHs could not
be detennined.

The removal of PAHs from the bulk of the soil and
concenuation in the fines fraction appears 10 paral
lel the behavior of the pentachlorophenol, excepl
that little is found in the process water. the Com
bined Dewalering Effluent, probably due to lower
solubility.

Other cOt:\suluents commonly encountered at such
sites, including oils and heavy metals, were re
moved from the washed soil to varying degrees
(removal efficiency: oil: 80-90'11; copper,chromiwn,
and arsenic: SD-7()-%).

-I
Predicting operating costs for other siles is difficult
since one or more of the three processes may not be
needed (or the most attractive alternative) for a
particular site. Sizing ofeach process unit also must
be considered within a particular scenario and will
be dependenl on lime constraints for a cleanup.
volume/characteristics of soil, etc.

On the basis of an assumed 30,000 ydSof soil 10 be
processed in a commercial system at the MacGillis
and Gibbs site using a 20 ton,lhr Soil Washer coupled
with appropriately sized Slurry Biorcactor (23 gpm)
and BATS (three 100 gpm) unilS. the cost (amor
tized capital plus operating), based primarily on Ihe
demonstration sludy, is estimated at SI68/100 of
feed soil.



The Soil Washer aCCOUnlS for 90% of the total cost,
with incineration of the woody debris contributing
about 80% to the calculated Soil WashercosL Slurry
biodegradation accounts for 2% ofcost and aqueous
treatment accounts for 1% of the cost. Unassigned
costs contribute the remaining ?%.
Since all three unit operations may not be necessary
for a site, the following unit costs were also devel
oped:

Soil Washer SI54/ton O£ S197/ydJ

Shury BioReactor 534.39/1000 gal of 20% slurry
BATS 51.65/1090 gal of process water

Operating labor was a major operating cost factor
for all three units.,
A major contributor to the cost for the Slurry Bio
Reactor is the volume or mass of fines produced per
unit mass of feed soil, which translates directly into
the volume of slurry that will need to be treated.
The developer indicates that the Soil Washer Sys
tem is effective with soils containing less than 25%
fines.

While contaminant concentrations and now rate
attainable would be major contributors to the oper
ating cost of the BATS, these factors are not major
considerations in the overall economics, assuming
that regulatory requirements for return of the washed
soil to the site can be satisfied.

One advantage of the Slurry Bio-Reactor and the
BATS processes over other biological treatment
processes is that they generate minimal quantities
of sludge that would require solids separation and
disposal.

Auxiliary equipment needed to support this proce!S
is comparable to that for other aboveground treat
ment systems, such as excavation and prescreening
of soil to remove oversized material and debris. oiV
water separators and clarifiers for pretreatment of
process water going to the BATS, and polishing
filters, carbon adsorbers. etc. that may be needed
for the effluent to meet Jocal discharge require
ments.

Discussion of Conclusions
The mobile pilot system tested at the MacGillis and

Gibbs site consisted of a Soil Washer (SW) with a nominal
capacity of 500 Ib/hr Wet (as is), a Slurry Bio-Reactor (SBR)
with a throughput capacity of about 0.024 Llmin (0.38 gaV
hr) as a 2-10% s1uny. and a pilot scale BioTrol Aqueous
Treatment System (BATS) with a nominal hydraulic capac
ity ofabout 10 gpm. All units can be transported to a site for
use in an evaluation.

EXlensive data were collected over various segments of
a six week: period to assess the ability of the system to
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concentrate and then degrade pentachlorophenol and poly_
nuclear aromatic hydrocarbons from the soil at the site; to
establish the operational requirements of the system and its
individual components; and to arrive at the costs of opera
tion in such a manner that future decisions could be made as
to the viability of one or all of the units for other sites. The
data from this study serve as the primary basis for the
foregoing conClusions. Additional supporting evidence was
provided from other studies by BioTrol.

An extensive Quality Assurance (QA) program was
conducted by SAle under the supervision of EPA's QA
program, including audits and data review along with correc·
tive action procedures and special sbldies to resolve specific
data quality problems. These programs are the basis for the
quality of the data derived from the SITE project. Discussion
of the QA program and the results of audits, data reviews.
and special studies can be found in the Technology Evalua
tion Report.

Two feed soils. containing different penta concentra
tions, were prepared from the available soil for the study.
The "low penta" concentration soil was prepared by mixing
slightly contaminated soil from a fonner penta processing
area with a more highly contaminated soil previously exca
vated at the site by BioTrol. The "high penta" soil was used
as excavated. The primary variables studied were:

A. In the Soil Washer:
a. input and output stream flow rates and totals
b. penta concentration of input and output streams
c. PAH concentrations of input and output streams
d. soil characteristics

B. In the Slurry Bio-Reactor:
a. overall penta concentration
b..penta distribution between solids and liquid
c. PAH distribution

C. In the BATS:
a. penta concentration
b. effect of metals. oil, etc.

1JJe results of the SITE project demonstrated that the
soil washing process successfully segregated coarse soil
(major fraction) from fine clay and silt (small fraction).
While the bulk of the mass remains in the coarse soil. me
bulk of the penta and PAHs are in the fines fraction. In
addition. woody debris was removed as coarse. and fine
oversize fractions, and an aqueous stream containing consid
erable penta but little PAHs was generated. Of these, the key
product streams were the washed soil and the fine particle
cake (clay/silt), although the coarse oversize fraction also
retained a significant mass of penta, probably in woody
debris.

While one option may be off-site disposal of the highly
contaminated but small volume and weight of fine panicle
material, a more attractive option may be treatment of that
material on-site in equipment such as the Slurry Bio-Reac
tor. This unit was tested on a small portion of the fme
panicle output stream. Over 90% of the pentachlorophenol
and over 70% of the PAHs were removed in the SBR when

•
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the system had been stabilized, leaving a fine panicle slurry
with minimal contamination.

The system is a net consumer of water, absorlling about
10% of the 1200-1500 gaIlons introduced to transport and
process each ton of soil. Municipal water, treated effluent
from the BATS, and a dewatering polymer stream fed to the
thickener provide this water. Dewatering of the solid frac
tions produces wastewater (Combined Dewatering Effluent,
CDE) contaminated with the pollutants of concern, in this
case penta and PAHs. The penta concentrations in the aque
ous stream, up to its solubility limit of 80 ppm in the test
with the high penta soil, appear to validate BioTrol's claim
that the soil is washed or extracted as well as segregated by
particle sizes.

BioTrol's fixed-mm aerobic reactor (BATS) success
fully treated this wastewater (at 3 gpm), degrading over 90%
of the penta and producing an effluent suitable for recycle or
discharge at the MacGillis and Gibbs site. In retrospect,
there is some question whether there is a need to or benefit
from treating all of this water before recycle. Losses to the
various soil fractions, replaced by uncontaminated munici
pal water, may avoid buildup of penta (and perhaps metals).
One option may be to treat a blowdown of the wastewater
before r~ycle to assure that penta and other contaminants do
not affect the quality of the washed soil product. Obviously,
considering the capital cost for the BATS at $250,000 for
300 gpm capacity, this could lead to considerable savings.

While the primary factor in th.e evaluation of the system
is the amount of penta on particular fractions of the soil, a
second critical factor is the concentration of key pollutants
that can be tolerated in the feed to the SBR and the BATS. At
least on a small scale, this study demonstrated that tl\e Slurry
Bio-Reactor is capable of tolerating up to 5500 ppm of penta
(dry weight basis) on the incoming nnes in the slurry. At
such a level, the solid surfaces may be inhibitory or toxic to
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penta-degrading bacteria. Nevertheless. the fine solids may
serve as a reservoir of penta for the liquid phase until the
adsorbed film finally reaches a concentration amenable to
biodegradation on the surface. The dispersed bacterial popu
lation would only see and degrade the soluble penta (under
100 ppm), which is much more tolerable based on BATS
results obtained by BioTrol in other studies.

Secondary pollutants such as oil and metals (illcluding
copper, chromium, and arsenic from current CCA wood
treatment) did not appear to interfere with any of the three
processes, at least not at the concentrations present in the
soils (20-40 ppm each for arsenic, copper, and chromium in
the high penta soil ~t) and the duration of the tests during
the demonstration. If necessary. oil removal could be incor
porated into the soil washing sequence or into the BATS.
The cenirifuge used to separate the fine particle cake from
water can also separate oil if presenL While there was some
indication that metals were building up as the wastewater
was recycled from BATS to soil washing, the shon duration
of this investigation did not make it possible to establish if
an inhibitory effect might be observed in continuous opera
tion. Clearly, such problems are sunnountable, as by the
incorporation of metal precipitation, but overall treatment
cost would increase accordingly and additional hazardous
wastes would have to be managed.

Several of the polychlorinated dioxins and furans were
found in the soil and in some of the output streams at widely
varying but low concentrations. Of these, the octachloro
dioxin was the major isomer and the critical isomer, 2,3,7,8
TeDD, was not detected. While concern over these pollut
ants as byproducts from the manufacture of penla has, 10

date, delayed disposal of the wastes from the demonstration.
their presence is not expected to affecllarge scale remediation
once safe disposal levels are established and approved dis
posal routes are designated.

!
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• PHYTOREMEDIATION CAN
BE DESIGNED FOR MGP

SITE CONTAMINANTS

•

•

By George E. Boyajian, Ph.D.,
and Richard B. Sumner

TE
re are more than 1500 contaminated
anufactured gas plant (MGP) sites in

" the United States where projected
remediation costs range from $1 million
to tens of millions of dollars per site.

These expensive cleanup projections reflect the high cost
of rurrent remediation methods for MGP contaminants,
usually polynuclear aromatic hydrocarbons (PAHs),
BTEX compounds, and cyanide compounds.
In addition to significant cost savings over conventional

methods, phytoremediation technologies permanently
destroy PAHs, BTEX and cyanide compounds in situ,
eliminating future environmental liabilities.

Disadvantages ofcurrent
remediation methods

Source remediation at MGP sites has largely been
dominated by combustion, recycling and landfill
disposal. Plume contaminant and groundwater
treatment has been limited to indefinite pump-and-treat
systems. All of these solutions, in addition to being
costly, have shortcomings that can be addressed by
innovative technology.
Combustion remedies may require Jandfilling of solids

containing hazardous compounds that are not
converted. Recycling involves strict requirements on
MGP residuals during transport to recycling facilities
and on resulting commercial productS. Land disposal is
not a pennanent solution, so it is discouraged under
SARA. Hazardous components must be transported to
fully permitted RCRA subtitle C hazardous waste
landfills. AlI three of these solutions are ex situ
technologies. Pump-and-treat does not address the
source area and also often involves an indefinite
operaling time.

Geo,g~ E. BoyaJiBn, Ph.D., is chief executive officer, lind
Richard B. Sumner Is assistant director for market
d~v~/opmen'for PhytoWorlcs Inc., Gladwyne, Penn.
(www.phytoworks.comj
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Specialized solutions
for speciaUzed sites

Every MGP site presents a unique combination of
contaminants and environmental variables that affect
which plant species can achieve cleanup standards.
Laura Carreira, Ph.D., principal research scientist at
PhytoWorks Inc., has developed proprietary biochemical'
technologies that enables PhytoWorks to rapidly screen
native plant species for their ability to destroy organic
contaminants. Alternatively, PhytoWorks selects
appropriate plants from a library of pre-screened species.
Plants selected by the proprietary techniques that can
treat site-specific contaminants are then sown in an
engineered phytoremediation system.
To complement organics destruction with site-specific

plants, Richard Meagher, chief scientific officer at
PhytoWorks and head of the genetics department at the
University of Georgia, has genetically-engineered several
common plant species with patented genes to remove
mercury and other heavy metals from contaminated soil,
sediment and water. Combining these proprietary
biochemical techniques with patented genetic
engineering, PhytoWorks will be engineering plants
capable of treating both heavy metals and organic
contaminants. Plants which treat such mixed waste can
be created by inserting the genes responsible for metal
uptake into plants with superior organic destruction
capabilities.

The phgto solution
Phytoremediation solutions can replace or

complement traditional remediation methods at MGP
sites, compensating for many of their shortcomings.
Phytoremediation can treat mercury and most organic
contaminants including PAHs, BTEX compounds,
cyanide compounds and many other contaminants
found at MGP sites. These in situ solutions reduce
costs and eliminate exposure pathways associated with
excavation. Phytoremediation can also complement hot
spot excavation by treating surrounding soils where
contamination is mqre dilute and excavation is not
cost-effective.

Phytoremediation also stabilizes MGP sites by
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~.

GenTec® is rebuilding this
unit. supplying new. sensi
tive e1ectronic:I and a high
eflicienc:y pulsing sy ..;(c~m
enabling the collector lO be
utilized at lhemlallrc:atmenl
plant.

Afterbu'rners
GenTec® custom designs
alllvpes of lhermal oxidiz

~ ers and :Iflerbumers. lIIus:u traled left is a new portable
~,~iiiiii_"iii~ GenTc:c® afterburner that

will be used al'three ormore
facilitie~.
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Before
Old style burner and dryer
unit before rebuild. The
drive. framework and sup
pon system oforiginal dryer
was utilized.

Old style asphalt dryer becomes soil
thermal treatment facility..oat a fraction
of the price of new equipment.
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Call GenTec!.for immediate quotes on
• Kilns • Dryers • Feeders • Baghouses

• Control Systems • Scrubbers

TOLL FREE 1-800-826-0223
Outside U.S. and in Kentuckv 1-502·245·1977

Fax: 1-502-245-io05

GenTec® ENVIRONMENTAL
12611 Townepark Way· Louisville. KY 40:!43

GenTec® desiens and
builds new controls and in
tegrates burna comrols.
el~clronic monilors to in
lerlock a complele system.
PhOIO shows partial new.
used. rebuilt controls.~IGP sites, for the most part, have not been managed

under federal environmental regulations. As of 1996,
onlv nine of the 1500 to 2000 MGP sites had been
pla~ed on the National Priority List (NPU of the
ljSEPA and d~signated for management under
CERCLA. These figures support the fact that observed
relcilses and imminent environmental risks are not
typically present at MGr sites. At the same time. the
Rt.'S{lurce Conservation and Recoverv Act (RCRA) of
the USEPA did not substilntiallv aff;ct MGP sites
during the initial years of investigation. This was a
rl.'Sult of the Bevill Amendment that excluded MGP site
hvdrocilrbons from the d~finilionof solid waste and.
h~mce. from potential classification as a hazardous
w.,ste.
This exclusion was eliminated around the end of 1989,

II:.wing MGP sites subject to selected requirements of
RCRA. The most recent RCRA treatment requirements
th.l! Me applicable to MGP site residuals are the Phase

Continues on page 18 -t

rem~diated to date. It is believed that this levd of
progress is indicative of the complex nature of th~ site,
th~ diificultv associated with fully characterizing the
n.'ture and ~'I(tent of site contamination. and the lack of
remedial technologies that can cost-effectively return
the sites to pristine, background environmental
conditions.
To date, \'erv few MGP sites ha\'e been identified as

posing immi~entTlsks to the environment or public
health. In~t~ad. the remediation of these sites has been
drh'en primarily by non-environmental factors such as
the red~velopmentand sal~ of urban or brownfield
properties. These situations have afforded the utility
industry th~ time to prudently manage these sites gi"en
ch,mging regulatory conditions. th~ need to seek cost
recovery from other involv~d parties, and the desire to
identify and use innovative technologies to permit cost
eifective remediiltion of the sites.

Commentary, from page 4

Regulatory developments

pre\'entin~ ::uri"c~ ~rosion an.d. depending on site
rc:!qlllrl'mt.'nts .lnd system desIgn. controlling
subsurface contaminant migration.
Phvtorem~di.,tlontechnologies are p~rmJnent

tr~.,tments in that destroy organic contamin,mts ,'nd
r~Cover h~a\'Y metals. LJpfront capital costs for phyto
are mmim.,1 because there is no new equipment to be
purchased and lnstall~d. Implementation is
in~xpl!nsi\·e.15 It uses basic agricultural t~chniques.

Operating costs are significantly reduced by plants'
unique ability to harness the sun's free energy and
their negligible O&M requirements.•

Write in 720
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Even though presumptive remedies were not defined,
there were technical developments that took place that
had an impact on the management of MGP sites. For
example, the Edison Electric Institute (EEl) developed a
strategy document for the management of heavHy
contaminated organic residues and contaminated soils
that exhibit hazardous characteristics. This strategy set
forth procedures to render these residuals non
hazardous in onsite facilities, permitting their final
disposition in a high efficiency combustion unit such as
a utility boiler. The onsite processing procedures that
were specified included the blending of the residual
with agents such as coal or wood chips.
Other developments have been the recognition and

acceptance of the natural attenuation on organic
contaminated groundwater. During the late 1980s and
early 1990s, it became evident to en\;ronmental
scientists that the remediation of contaminated
groundwater using pump and treat systems was not an

completion of site remedial action for a couple of .
reasons. First, cost recovery from PRPs required that
the site management activities be conducted in
substantial compliance with the National Contingency
Plan (NCP) which was developed by USEPA for the
management of Superfund sites. The NCP defines a
rigorous process for site investigation. risk assessment
and site remediation, which, when combined with the
substantial reporting requirements. has the tendency to

slow down the site
management process. A
recent report by the
National Research Council

. (NRC) states that the
average time between the
proposal for listing a site
on the NPL and
construction of a cleanup
remedy is 12 years.
Similarly, at MGP sites

where there was no
imminent risk to the public
health or the environment,
the site management
process was slowed for
many utilities as they
attempted to recover costs
from insurance companies.

These companies had sold the utilities' general liability
policies during the operation of the plants. The
technical and legal resources required by many utilities
to prepare for the legal case to secure these monies
often made it impossible for the company to maintain
their technical field work and regulatory negotiations at
the sites. This reduction in effort resulted in slower
progress toward the closure of sites.

Technical developments

Many MGP sites do not require extensive,
and in some cases any, remedial action.
This is not because there is no
contamination present on the site; rather, it
is because there is limited or no exposure of
the contaminallts to ecological or human
receptors.

Financial developments
Cost recovery actions have also played a role in the

management of MGP sites since every utility is
obligated to recover as much of the site management
costs as possible from either potentially responsible
parties (PRPs) or insurance companies. Cost recovery
actions of this type often influenced the schedule for the

Commentary, from page 17

Dllvld Nakles, Ph.D., Is general manager ofR&D Services
for RemedIation Technologies Inc. (RETEC), Monroeville,
PA, and a member of the Soli & Groundwater Cleanup
Scientific Advisory Board. He Is also a co-edltor of
Management of Manufactured Gas Plant Sites, Vol. 1 & 2,
sponsored by the Gas Resellrch InstItute.
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IV Land Disposal RestrictionS (LDRs). The LDRs
specify a level of treatment that must be achieved for all
hazardous wastes at contaminated sites before the
contaminated media can be sent to a landfill or other
land-based disposal unit. These requirements will only
affect those MGP sites where hazardous wastes are .
determined to be present. To date, hazardous wastes
typically only
represent 10 to 20
percent of the total
wastes associated with
MGP site remediation.
At the same time that

the RCRA picture was
developing for MGP
sites, the USEPA
began to co~ider the
specification of
presumptive remedies
for the remediation of
MGP sites. The
prevailing thought
was that due to the
similarities among the
operations of MGP
sites, that is the use of
underground tar separators, subsurface gas holder
tanks. and underground tar wells. there should be set
of site remedies that could be defined that would apply
to most, if not all sites, without requiring significant
'regulatory review. This approach was soon abandoned
when it became evident that the site-specific factors
were too overwhelming and precluded the
development of a one-size-fits-all. standardized set of
remedies.
The end result of the lack of applicable federal

environmental regulations is that the majority of the
MGP sites are being managed under the purview of the
individual states. In many cases, the state programs
that are most often used are risk-bilsed, voluntary
programs.
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effective treatment strategy, especially when the source
of the groundwater contamination could not be entirely
removed.
The observations were being made by such

organizations as the NRC as well as USEPA. In fact, the
USEPA issued technical guidance in September 1993 for
evaluating the technical impracticability of
groundwater remediation in the presence of heavy
hydrocarbons in the subsurface.
At the same time, the examination of organic

contaminated groundwater plumes at field sites
revealed that there are instances where the actions of
the natural environment resulted in the removal of
organic contaminants from groundwater, providing
that the rate of release of the contaminants from the
source was sufficiently reduced as a result of the partial
removal, treatment, or natural aging of the source in the
environment. The occurrence of natural attenuation of
contaminated groundwater at MGP sites has been
documented at a site in New York and is being
investigated at several sites in Georgia.
These developments are indicative of the types of

technological innovations that have evolved since the
presence of MGP sites Was first recognized. Their
evolution has provided MGP site managers with
remedial options that were not available to them to
years ago and that now allow for more cost-effective
site management.

Evolution of the risk-based paradigm
for MGP site management
Over the last several years, it has become increasingly

evident that there are not enough technical and financial
resources in the United States to remediate all
contaminated sites to background concentrations or
pristine conditions. The alternative is to focus the
resources on the conditions that represent the greatest
risk to human health and the environment. This
approach is known as the risk-based approach to site
management and is based upon the classic risk
paradigm that states that the risk associated with a site
is a product of the toxicity of the contaminants that are
present and the exposure of receptors to these
contaminants. As such, the management of the risk can
be achieved by reducing either the toxicity or the
exposure. or both.

Viewed from this perspective, many MGP sites do not
require extensive, and in some cases any, remedial
action. This is not because there is no contamination
present on the site; rather. it is because there is limited or
no exposure of the contaminants to ecological or human
receptors. For example. at many MGP sites, the
contaminants have not moved offsite even though they
have been present onsite for tens of years. This
observation is attributed to the nature of MGP site
contaminants, their location on the sites. and their
interactions with the soil and groundwater environment.

Most of the more concentrated hydrocarbon
contamination is located in the subsurface environment
where it is not accessible to ecological or human
receptors and where it has ~ome sequestered or
bound to the soil, making only a portion of it available
to the groundwater. The more mobile hydrocarbon
contaminants may also have limited or no
environmental impacts since these compounds can
undergo natural attenuation in the surrounding
environment following their release from the source
material. As for the inorganic compounds, cyanide has
demonstrated some mobility in groundwater; however,
it exists as complex metal cyanides that are not toxic to .
human or ecological receptors.

Recognizing these aspects of MGP site contamination,
it is understood that it is not necessary to achieve
complete removal of the source to fully remediate the
site. Rather, it is necessary to ensure that the risk at a
site is managed using a combination of techniques that
involve limited source removal and exposure
management. For example, DNAPI.s that have
migrated to depth and sit on a geological confining
layer may not be an issue since direct contact with
human and ecological receptors is unlikely and
contaminant release to groundwater may be sufficiently
slow to be controlled by natural chemical and biological
processes.
Similarly, the offsite movement of cyanide in MGP site

groundwater may also not be an issue since the
chemical species of cyanide that are present at MGP
sites are dominated by the non-toxic, complexed metal
cyanides.

What lies ahead?
Moving ahead with the risk-based management of

MGP sites, it is envisioned that evaluations should not
focus on the total concentration of soil-bound
contaminants but in those fractions that are available
and toxic to the receptors of concern. Of patticular
interest will be:

• Identification of complete exposure pathways for the
receptors of concern;

• An assessment of the fraction of the contaminants
that are available for uptake by the receptors and the
form and toxicity of the available contaminants;
• The effect of treatment of the available fraction of the

soil-bound contaminants, and;
• The effects of natural processes on the offsile

movement of the available. onsite contaminants.
To apply this approach requires methods to measure

the available fraction of soil-bound contaminants to
groundwater, ecological receptors, and human
receptors. Some ofthese methods currently exist; others
are just now being developed.. Asthese methods are
applied to MGP sites, it is believed that cost-effective
remediation can be accomplished while still being
protective of human health and environment.•
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Abstract

HCZyme is a commercially available aqueous biostimulation agent composed of bacterial growth enhancing
agents. extracellular enzymes and surfactants. HCZyme is designed to enhance the in situ bioremediation of
numerous petroleum-based contaminants in soil and water by stimulating indigenous microbes to degrade them.
Specifically. HCZyme produces the following results:

- Increases the number of petroleum-degrading microbes.

- Provides extracellular enzymes that initiate the breakdown of petroleum hydrocarbons. enhancing
bioremediation,

- Maintains the microbial popUlation so even low concentrations of

contaminant can be treated, and

_Contains surfactants to desorb petroleum from soil particles and to assist in moving petroleum and nutrients
through the soil more easily.

HCZyme has been demonstrated in benCh-scale tests and at field remediations to be effective on benzene,
toluene, ethylene. and xylene (Bl'EX). PAH. trichloroethylene (TeE). d!chloroethylene (DeE). mineral spirits,
fuel oils. motor oils, and hydraulic fluids. The ve ndor claims that HCZyme has been tested and used on over two
million tons of petroleum contaminated soils, and is effective in breaking down petroleum hydrocarbons.
polychlorinated biphenyls (PCBs), Cl'eOsotl. sludges, waste oils. free product, tank bottoms. and other chlorinated
compounds (D18208L, p. 15). .

The major limitations of this technology are those factors that affect bacterial growth. including temperature. pH.
and presence of other contaminants detrimental to bacteria life. Other factors that may affect speed and
completion of contaminant breakdown include moisture level, soil properties and microbe mobility.
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Technology Description

Introduction, History and Current Development, Process Description, Government Involvement, Performance,
Limitations, Capacity , Material Handling, Waste Streams I Operator Requirements , Utilities,
Set-Upffear-Down , ReJiability/Maintainability , Public Acceptance, Information Sources

1. Introduction

HCZyme is a commercially available aqueous biostimulation agent composed of bacterial growth enhancing
agents, extracellular enzymes and surfactants. HCZyme is designed to enhance the in situ bioremediation of
numerous petroleum-based contaminants in soil and water by stimulating indigenous microbes to degrade them.
Specifically, HCZyme produces the following results:

- Increases the number of petroleum-degrading microbes,

• Provides extracellular enzymes that initiate the breakdown of petroleum hydrocarbons, enhancing
biorcmediation•

• Maintains the microbial population so even low concentrations of

contaminant can be treated, and

- Contains surfactants to desorb petroleum from soil particles and to assist in moving petroleum and nuaients
through rhe soil more easily (0115355, pg, 410; D15846X, pp. 4).

2. History and Stage of Development

HCZyme is a proprietary product developed by International Enzymes and marketed by Ecology Technologies.
Inc. (ETI) under the trademarked name FyreZymeTM. the manufacturing rights for the proprietary blend were:
purchased in\October, 1996 by Olarbon Consultants ofTustin. California. The technology is currently
commercially available from Charbon Consultants as HCZyme, The technology has been applied under field
conditions and in the laboratory since 1990. HCZyme has been used and tested under several different product
names. including Bactozyme and FyreZymeTIl (personal Communication: Bret Braden, Olarbon Consultants,
April 1997; D115355, pg. 410; DI5846X, p. 8).

HCZyme has been toxicity tested and shown to be safe to humans, wildlife, and the environment in intended
field uses, A number of in situ field programs have been perfonned and are in progress to support HCZyme as a
natural bioremediation solution. Currently, this technology is used in full-scale field demonstrations on
petroleum-contaminated soils and in ground water (ex situ and in situ), Full-scale field trials have reported rapid
reductions in petroleum contamination (0115355, pg. 410; D1S846X, p. 8).

3. Process Description

There are many factors affecting the speed and completion of the breakdown of petroleum hydrocarbons in soil
and water. The acceleration of the naturally occurring microorganic metabolic and enzyme production process is .
accomplished by creating an optimal environment and food source. The various components necessary to this
process include: bacteria and bacterial mobility within the matrix; oxygen in sufficient quantity to support

•
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metabolism; moisture content control; temperature control; and pH control. Environmental factors must be
continually monitored throughout the treatment process to create the optimal breakdown proce~s (D1584{)X, p.
6).

While microbes are capable of utilizing petroleum hydrocarbons as an energy source, they generally prefer
simple sugars (glucose) for rapid growth and energy. Other growth factors required by some microbes include
amino acids, purines and pyrimidines. HCZyme works by prOViding these food sources for petroleum degrading
microbes. Once customary food supplies are exhausted, microbes capable of degrading petroleum are favored
and their numbers increase preferentially. Periodic application of HCZyme results in periods of microbial growth
which is followed by periods of petroleum consumption by the microbial population. However, periodic
application of HCZyme should also be followed by monitoring of oxygen, water and microbial activity
(0 15846X, p.4).

HCZyme provides a mixture of extracellular enzymes capable of initiating and catalyzing the breakdown of a
wide variety of petroleum hydrocarbons leading to enhanced biodegradation. Certain extracellular enzymes
initiate the oxidation process for biodegradation of petroleum products. In the first step of such oxidation, these
enzymes break off two-carbon units from saturated hydrocarbon chains (typical of most petroleum compounds).
The transformed petroleum molecule is then released from the enzyme. allowing the enzyme to react with
petroleum molecules. The two-carbon units from the breakdown of petroleum molecules are transferred into the
microbe for its own metabolic use. The microbe then alters its own enzyme production to attack the contaminant
directly as a food source (D15846X. p. 4)

HCZyme contains organic surfactants to desorb petroleum from soil particles. This allows the hydrocarbons to
move more freely through the soil pores where less mobile microbes live. The surfactants break down
macroscopic clumps of petroleum into smaller units which-increase the surface area for biodegradation to take
place (D15846X, p_ 5).

To use HCZyme effectively, engineering studies must be performed in order to determine. the proper application
of HCZyme. Generally, however, HCZyme is provided in a concentrated form. One gallon (3.79 liters) of the
concentrate is used to totally remediate approximately 8 cubic yards (6 cubic meters) of petroleum contaminated
soil. Ifcontamination is deep, and if conditions are anaerobic. a combination of HCZyme, oxygenated water and
other sources of oxygen can be injected. A 6% solution of HCZyme (1 gallon or 3.79 liters, per 16 gallons or 61
liters of water), is applied to the contaminated soil in weekly applications. Between applications. the moisture
level of the remediation bed is maintained at 60% to 80% field capacity (D 15846X, pp. 6-7).

4. Involvement with Government ProgramsIRegulatory Acceptance

HCZyme has been approved by the EPA for use in surface water. ground water, and soil remediation (DI58050.
p.34).

5. Performance

HCZyme has been demonstrated in bench-scale tests and at field remediations to be effective on
benzene-toluene-edtyl-xylene (BTEX). PAH. trichloroethylene (TeE), dichloroethylene (DCE). mineral spirits,
fuel oils. motor oils. and hydraulic fluids. Concentrations are reduced to below the regulatory levels (D115355,
pg. 410-416). The vendor claims that HCZyme bas been tested and used on over two million tons of petroleum
contaminated soils, and is effective in breaking down petroleum hydrocarbons, polychlorinated biphenyls
(PCBs), creosote. sludges, waste oils. free product, tank bottoms. and other chlorinated compounds (D18208L, p.
15).

Bench scale, full-scale, and pilot scale studies have been performed using the HCZyme technology to
bioremediate soil impacted by oil company flare pits. service station disposal pits, leaking underground storage
tanks. refineries, and chemical plants (D115355. pg. 41 I to 413; 0123615). Vendor-supplied performance data
are summarized in Table 1.



6. Limitations

The major limitations of this technology are those factors that affect bacterial growth, including temperature, pH,
and presence of other contaminants detrimental to bacteria life. Other factors that may affect speed and
completion of contaminant breakdown include moisture level, soil propenies and microbe mobility (D 123615,
Section m
7. Feed Rate or Treatment Capacity

One gallon (3.79 liters) of the concentrate is used to totally remediate approximately 8 cubic yards (6 cubic
meters) of petroleum contaminated soil. If contamination is deep in the soil to be remediated and if conditions
are anaerobic, a combination of HCZyme oxygenated water and other sources of oxygen can be injected
(D15846X., pp. 6-7).

8. Material Handling and Pretreatment

According to the vendor, the most time and cost effective method of treatment is to spread the contaminated
media on the surface (ex situ) in single layer 14-inch lifts. allowing treatment under ideal aerobic conditions.
When used in sibJ (where anaerobic conditions exist), injection wells, injection galleries or sparging systems
must be engineered to take into account unique site-specific conditions CD I5846X, p. 7).

HCZyme was subjected to toxicity tests which found that HCZyme is harmless to humans, animals, marine life
and the environment. No special handling is required since HCZyme is non-hazardous and non-toxic to humans
(0123615; D15846X, p. 8).

9.~ssWaste Stream

No available infonnation.

10. Operator Requirements

No available infonnation.

II. Utility Requirements

No information available.

12. Set-Upffear-Down Requirements

No available infonnation.

13. Technology ReliabilitylMaintainability

No available information.

14. Public Acceptance

No infonnation available.

IS. Information Sources

D 123615, Ecology Technologies, Inc., Date Unknown

D 115355, Meaders. 1994
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D15846X. Charbon Consultants. Date Unknown

0158050, Braden & Ryckman. 1997

D18209M, Braden & Ryckman, 1997

018210F, Remtech Engineers. 1997

D 18208L, Pollution Engineering. 1997

Table I. Summary of HCZyme Vendor-Supplied Quantitative Performance Data

Site and Soil Volume FI Contaminant Initial Final
Concentration Concentration

ITPH
. ~'- - . ., .. 1_~2,OOO.~~ /56 ppm.

Ibenzene 12,000,000 ppb 110 ppb

Iethylbenzene 115,000 ppb IIOppb
Bench scale (gasoline Itotal xylenes -1110.000 ppb 110 ppbin soil), I yd 3 21

~IWH
{ 60,OOOppm I400 ppm.

"21 Ivarious PADsOil company flare 620 to 15.000 nondetectable
pit, I yd3 ppb
., .. ..

rl 1PH
.. - I~ppm I<lOp~~· _..

Closed service
station, 30 yd3

Leaking underground r:-I"WH approximately approximately 10
storage tank. 400 yd :3 340 ppm ppm

,

I1PH approximately InOndel~le
122Sppm

.' ..•...- -' _..
" - , .,

. perchloroethylene approximately Inond,,",,table
Chemical company 200ppb

blending ·site. - two
dichloroethyIene approximatelypiles totaling 6.500 . nondetectable

ydJ 14 110 ppb

Adapted from DI23615

yd3 = cubic yard

ppm = parts per million

ppb =parts per billion



TPH :: to-tal pelroleum hydrocarbons

PAHs =poJycyclic aromatic hydrocarbons
•
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Technology Cost

One gallon of the HCZyme concentrate will clean about eight cubic yards of contaminated media, and cost $55
in 1997. or approximately $7 per cubic yard. This estimate does not include engineering and other associated
costs such as excavation, pennits and treatment of residuals. According to the vendor, chemical costs are
approximately $7 per cubic yard, and total treatment costs range from approximately $ 15 to $50 per cubic yard
(D15846X. pp. 6, 9; 01821 IG, p. 1).

Information Sources

D15846X, Charbon Consultants. Date Unknown

D1821 10, Remtech Engineers. 1997

•
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Case Study Overview

Bench scale, full-scale, and pilot scale studies have been performed using HCZyme (fonnerly FyreZyme TM<_ see
Section 2 ofTechnology Description) to remediate soil impacted by oil company flare pits, service station
disposal pits, leaking underground storage tanks, refineries, and chemical plants. This technology has also been
used to increas~ oil production by reducing paraffin build-up in oil wells (D1821OF, p. 3).

Pilot-Scale: Petroleum Hydrocarbons

In a pilot-scale study, TPH levels were evaluated in barrels of sludge, soil, and water mix from a refinery site.
One 200-Iiter barrel was opened and an amount ofFyreZyme TM solution equal to 4% by volume of the barrel
contents was applied. Then the barrel was recapped. An untreated, opened, then closed barrel was used as the
control. After 60 days, TPH levels were measured in the treated barrel, Levels were reduced from 250.000
milligrams per kilogram to 3,500 milligrams per kilogram. In addition percent solids were reduced from 65
percent in the control barrel to about 15 percent in the treated barrel (0115355, pg. 414).

Full-Scale: Petroleum Hydrocarbons

•

One full-scale study conducted at a closed service station involved a disposal pit containing motor oil. hydraulic
fluids, and brake fluid. A FyreZyment solution was applied on days I and 7. By the end of the 14th day, TPH
dropped from 700 milligrams per kilogram to less than 10 milligrams pe~ kilogram. A second full-scale study •
involved the excavation ofa leaking underground storage tank. About 400 cubic yards (360 cubic melers) of soil
were placed in lined berms 14 inches deep. FyreZyme TN solution was applied on days I, 14, and 21. The bottom
of the pit was used as the control. The levels of TPH, benzene, and xylene remained essentially the same in the
control area, while levels in the treated area were below regulatory limits after 21 days (0115355, pp. 412, 413).

Full-Scale: Diesel Fuel

An estimated 227,000 liters of diesel fuel migrated through the soil and entered the ground water system through
sinkholes following a pipeline break. Remtech Engineers of Marietta, Georgia was engaged to remediate
approximately one-half hectare of sandy clay loam saturated with fuel from 1 to 2.5 meters in depth. Several
technologies were evaluated. and HCZyme was selected as the most cost-effective alternative. A multi-layered
horizontal aeration injection/extraction manifold was placed in the soil with an integrated water/enzyme
application system to treat the soil in situ. The site was then covered with black plastic. Heated injection air was
obtained from the heat ofcompression from regenerative blowers alternating between positive and negative
pressure modes (D158050. pp. 35-36).

The preliminary site design calls for using the soil treatment system as an infiltration gallery for enzymes and
water to treat vadose zone soils and attack trapped free product. Air and enzyme injection through ,an existing
free product monitoring well network will accelerate bioremediation of the saturated zone. A three week pilot
test was conducted on soil and ground water samples extracted from the site. After one week of treatment,
heterotrophic populations in the soil increased fro 1,500.000 to 150,000,000 colony-fonning units (CPU) per
gram. Initial TPH concentrations in the soil dropped from 1,543 ppm to 562 ppm after two weeks, and to 280
ppm after three weeks of treatment. In the saturated zone, free product thickness was reduced from 72
millimeters (nun) to 9 mm after two weeks. Initial ro=e product TPH concentrations were reduced from
1.028.000 ppm to 205,200 ppm after two weeks. to 40.600 ppm after three weeks of treatment (D158050, p.
36). •



• Pilot-Scale: Oilfield and Tar Seeps

From mid-1997 through mid-l 998:""HCZyme was used in a five-acre pilot test as a bioremediation accellerant.
Heavy crudes. tar seeps. oil wastes. and oilfield production wastes were degraded from over 70,000 ppm - C 28 ..

to below 500 ppm in nine weeks. Lighter petroleum hydrocarbons (shorter chain, <C 28 .. ) were completely
destroyed. Full scale site remediation of the 600 acre site is scheduled.to be implemented (0182110, p. 9).

Full-Scale: Diesel Fuel

180 cubic yards of soil was contaminated by diesel fuel when a tractor trailer was wrecked. HCZyme was
applied and tilled into the soil at five one week intervals. After five weeks. TPH was reduced from 4,183 ppm to
less than 250 ppm. In a separate but similar incident, 80 cubic yards of soil was contaminated with diesel to
3,100 ppm TPH. After five weeks of weekly HCZyme application and tilling, TPH was reduced to below 128
ppm (D18211G. p. 11).

Recent projects include: reduction of California tar seeps in soil from 80,000 ppm TPH to <500 ppm in 9 weeks;
pipeline groundwater free product diesel TPH degradation from 1,028,000 ppm to <5 ppm in 79 days. and
pipeline soil diesel TPH degradation from 1.543 ppm to 97 ppm in 50 days (DI82110. p. 1).

Information Sources

D115355. R. H. Meaders, Date Unknown

•
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D158050, Braden & Ryckman, 1997

D18210F, Remtech Engineers. 1997

D182110, Remtech Engineers, 1997
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WORKSHOP ON PHYTOREMEDIATION OF ORGANIC
CONTAMINANTS

Ramada Plaza Hotel
Fort Worth, Texas

December 18-19, 1996

WEDNESDAY, December 18, 1996

Y!ELCOME AND BACKGROUND
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Walter Kovalick., Jr., Director ofthe U.S. EPA's Technology Innovation Office (TIO), welcomed the
participants and thanked them for attending. He explained that the goal of the meeting was to share
information on current phytoremediation projects in the field and laboratory and to gauge attendees'
interest in further joint activities in the future. Kovalick said that the first scheduled speaker, Jim
Matthews, Deputy Assistant Administrator for OSWER, had become ill and would not be able to
attend. Kovalick assured the participants that EPA is dedicated to public-private partnering, which he
described as a viable option for structuring future joint activities.

Kovalick noted that TIO monitors the use of innovative technologies at Superfund sites, and presented
preliminary data summarizing the types of source control technologies selected for Superfund remedial
actions through FY95. Established technologies, such as incineration and solidification/stabilization·
have been selected for 390 (57 percent) remedial actions. Innovative technologies have been selected
for 300 (43 percent) remedial actions. Selected innovative technologies include soil vapor extraction,
thennal desorption, ex situ bioremediation, in situ bioremediation, in situ flushing, soil washing,
solvent extraction, and dechlorination. The most commonly selected innovative technologies were soil
vapor extraction (selected 20 percent ofthe time), thennal desorption (selected seven percent ofthe
time) and ex situ bioremediation (selected six percent ofthe time).

Kovalick also presented data summarizing the types of technologies selected for groundwater
remediation through FY95. Pump-and-treat remedies were selected for 562 (93 percent) remedies.
Pump-and-treat combined with an in situ treatment technology (for example, air sparging,
bioremediation, and passive treatment walls) were selected for 32 (five percent) remedies. In situ
treatment technologies without pump- and-treat were selected for only nine remedies.

Kovalick announced a soon-t~be released publication from TIO entitled Recent Developmentsjor In
Situ Treatment ofMetal Contaminated Soils. The publication will describe the use ofelectrokinetics,
phytoremediation, soil flushing, and solidification/stabilization for remediating metals in soils. Kovalick
invited participants to take copies ofthe TIO publications at the back ofthe room and to view
demonstrations ofTIO's Clean-Up Infonnation (CLU-IN) World Wide Web site (http://clu-in.org),
the Vendor Infonnation System for Innovative Treatment Technologies (VISITT), and the Vendor
Field Analytical and Characterization Technologies System (VendorFACTS).

Kovalick provided a brief history of the Remediation Technology Development Forum (RTDF). In'
1992, Fortune 500 problem-site owners expressed an interest to EPA's Administrator in working with
EPA and other federal agencies to identify solutions to complex remediation problems. Under the
RTDF, groups with common interests and needs form "Action Teams." The mechanisms of the Action



. ..
Teams are custom tailored to the members' needs with the objective of identifying mutual needs in
order to r~ch a common goal as quickly as possible. Action Teams have been formed to address
organics and metals contamination in soils and groundwater. Operating RTDF Action Teams include
the LasagnaTM Consortium (dealing with a new in situ soils remediation process), Bioremediation of
Chlorinated Solvents Consortium, Permeable Barriers Action Team, In-Place Inactivation and Natural
Ecological Restoration (IINERT) Soil-Metals·

Action Team, and Sediments Remediation Action Team. Kovalick emphasized that EPA's role in these
Action Teams is simply to empower others to work together.

Kovalick expressed his hope that the conference would result in agreements among participants for
working together-as an RTDF Action Team or in another form-in addition to exchanging
information on phytoremediation research, development, and demonstrations.

CONFERENCE OBJECTIVES

Phil Sayre (EPA Technology Innovative Office) thanked participants for attending and noted that
there was a good turnout for the previous day's site visit to a Carswell Air Force Base
phytoremediation project. Sayre said the first day ofthe meeting would be dedicated to getting
participants caught up on others' work and the state-of-the-art in phytoremediation through
presentations by participants. The second day, he explained, would be dedicated to working in grouJPs
to try to answer questions about how to advance the use of phytoremediation: 1) what are the key
questions that need to be answered before phytoremediation can be used broadly; 2) how should these
questions be attacked, for example, through research or regulatory changes; 3) who are the parties
that can best answer the questions; and 4) what are the best mechanisms for communication between
users and developers ofphytoremediation technologies (for example, RTDF Action Teams, annual
meetings, teleconferences, WWW sites, or validation offield testing). Sayre said that a summary of the
conference, including a list of attendees' addresses, phone numbers, and e-mail addresses, will be
distributed to participants.

REMED~TIONTECHNOLOGYDEVELOPMENTFORUM

Bill Berti (DuPont) described the history and operation of the Remediation Technology Development
Forum. Berti noted that he co-chairs the lINERT Soil-Metals Action Team along with Jim Ryan from
EPA's Cincinnati laboratory. The RTDF began in 1992 with a discussion between Monsanto and EPA
on how to foster collaboration between government and industry, discuss common problems, and
develop innovative solutions to difficult contamination problems. The RTDF was created to advance
the development of more permanent, cost-effective technologies for the remediation ofhazardous
wastes. Berti noted that RTDF members are free to form any type ofalliance that brings members
together to work on priority issues. Formal consortia can be formed where there is a need to protect
proprietary information, workgroups can be formed to coordinate scientific programs and gain public
acceptance for new technologies, and information sharing activities can be formed to periodically
exchange information when interest is high.

Berti said that there are a number of advantages for businesses involved with the RTDF. The
government shares costs, technologies, and expertise, and cooperates on addressing site-:;pecific
problems. Industry manages the projects, thereby providing "sweat equity. It The RTDF can help shape
national policy and develop better technologies through leveraging ofnational resources. EPA can
help other government agencies, such as the Department ofEnergy, network with businesses.

•
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An important lesson learned for RTDF participants is that there needs to be a sponsor-someone who
has the problems to drive the program. There also needs to be substantial resources available.
Technical and legal discussions should be conducted on parallel paths. It is a large leap from
agreement in principle to final contractual language-no agreement is perfectly complete or
protective. Working on public acceptance of new technologies is vital. If the right ingredients are in
place, exceptional achievements are possible. .

Berti then briefly described the lINERT technologies, which are intended to eliminate the hazards of
metals in soils. lINERT technologies chemically and physically inactivate metals in soils by
incorporating chemicals (phosphates, mineral fertilizers, limestone, and other materials) that change
the molecular species of metals, thereby reducing their'solubility and bioavailability. These changes
may increase the fertility of soils, making plant cover an attractive option for stabilizing the soil.
Before DuPont was willing to move forward with development of this technology, the company
wanted to see a comparison of costs for various treatment technologies. Treating a ]O-acre site with
off-site solidification/stabilization would cost $12 million, treating with soil washing would cost $6
million, an asphalt cap would cost $650,000, a soil cap would cost $600,000, and IINERT would cost
$250,000.

In response to a question about the role of the sponsor, Berti said a sponsor is needed to plan ahead
and move the process along. Kovalick noted that Cooperative Research and Development Agreements
(CRADAs) can be signed to allow federal laboratories to provide facilities and support. With
government involvement in joint partnerships, businesses also avoid potential anti-trust issues from
their joint meetings.

PHYTOREMEDIATION OF ORGANIC COMPOUNDS: MECHANISMS OF ACTION AND
TARGET CONTAMINANTS

Steve Rock (EPA National Risk Management Research Laboratory in Cincinnati, Ohio) said that most
of the people working on phytoremediation are present at the conference. Phytoremediation is defined
as a set of processes that use plants to clean contamination in soil, groundwater, surface water,
sediment, and air. The goals ofphytoremediation research are to answer questions about the
technology's ability to lower contaminant concentrations and its mechanisms ofaction. The questions
to be addressed differ depending on the specific media and contaminants.

Mechanisms ofphytoremediation include enhanced rhizosphere biodegradation, phytoextraction,
phytodegradation, and volatilization. Enhanced rhizosphere biodegradation takes place in the soil
surrounding plant roots. Natural substances released by plant roots supply nutrients to
microorganisms, which enhances their ability to biodegrade hazardous materials. Plant roots also
loosen the soil and then die, leaving paths for transport of water and aeration. This process tends to
pull water to the surface zone and dry the lower saturated zones.

Phytoextraction is the uptake of contaminants by plant roots and the translocation ofcontaminants
into plant shoots and leaves. Where contaminants are stored in plant shoots and leaves, the plants can
be harvested and disposed of. Some plant species have demonstrated the ability to store metals in
roots. Although roots generally cannot be harvested in a natural environment, a process caIied
rhizofiItration can be used where plants are raised in greenhouses and transplanted to sites to filter
metals from wastewaters. As the roots become saturated with metal contaminants, they then can be
harvested and disposed of Plants also have been used to concentrate radionucJides in the Ukraine and



Ashtabula. Ohio.

Phytodegradation is the metabolism ofcontaminants within plant tissues. Plants produce enzymes,
such as dehalogenase and oxygenase, that help catalyze degradation.

Physical effects include volatilization, which occurs as plants take up water containing organic
contaminants and release the contaminants into the air through plant leaves. Researchers are not sure
how much contamination is being transpired into the air. Data on transpiration is still at a preliminary
stage. The Cincinnati laboratory is building chambers to monitor the amount of organic contaminants
released into the air. Another physical effect of phytoremediation is the hydraulic control of
contaminated plumes that can be exerted by trees. Poplars, cottonwoods, and willows, can use up to
200 gallons ofwater per day and prevent contaminated plumes from flowing past tree roots.

Phytoremediation can be used as a polishing step after the removal of contaminant hot spots for
widespread, shallow to medium~depthcontamination. The advantages ofphytoremediation are: 1) it is
in situ. 2) passive, and solar driven; 3) costs only 10 to 20 percent of mechanical treatments; 4) is
faster than natural attenuation; and 5) has high public acceptance. Phytoremediation has been selected
as part ofthe remediation process at at least one Superfund site and several private sites; however,
most ofthe field work using phytoremediation is at the testing and demonstration stage. The EPA
Cincinnati laboratory currently is compiling infonnation on phytoremediation and intends to provide
guidance in five years on how to use the technology.

In response to a question on whether transpiration oforganic contaminants has been documented,
Jerry Schnoor (University ofIowa) said that transpiration has been documented in the laboratory, but
no one is sure to what degree this happens in the field.

PHYTOREMEDIAnON OF ORGANIC COMPOUNDS: VALIDATION APPROACHES
FOR FIELD TESTING AND RESEARCH NEEDS

Steve McCutcheon (National Exposure Research Laboratory in Athens, Georgia) presented an
overview of the benefits and limitations of phytoremediation and described research and research gaps
related to phytodegradation. McCutcheon described seven areas where phytoremediation is being
investigated for environmental management: I) phytoaccumulation of metals and organics; 2)
rhizofiItration ofmetals and organics from streams and wastewaters; 3) phytodegradation oforganics;
4) phytovolatilization of selenium, mercury. and volatile organics; 5) control ofleaching from landfills;
6) microbial stimulation in the rhizosphere; and 7) removal oforganics from the air. Some ofthe
benefits ofusing plants are that they are aesthetically pleasing, control water balance, have highly
evolved enzyme systems, can be self- sustaining in nutrients, can achieve complete breakdown of
hazardous materials, and are relatively inexpensive.

McCutcheon noted that there are a number oflimitations to phytoremediation:

• It is limited to shallow soils. streams, and groundwater.
• High concentrations ofhazardous materials can be toxic to plants.
• It involves the same mass transfer limitations as other biotreatments.
• It is slower than other treatments, particularly in cold weather.
• It can transfer contamination across media.
• It is not effective for strongly sorbed (e.g.• PCBs) and weakly sorbed contaminants.
• The toxicity and bioavailability ofbiodegradation products is not always known.
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• Products may be mobilized into groundwater or bioaccumulated in animals.
• [t is still on the frontier ofscience.
• [t is unfamiliar to regulators.

McCutcheon said that EPA's Athens laboratory has developed monoclonal antibodies for at least one
of the following three plant enzymes involved in phytoremediation: nitroreductases, dehalogenases,.
and nitrilase. These antibodies allow one to identify plants that produce these enzymes. Other research
conducted by the laboratory includes investigating the pathways ofcompound degradation and
comparing munitions degradation by vascular plants and microorganisms. Plant enzymes can degrade
explosives, solvents, nitriles, pesticides, and phenols. Plant enzymes useful for engineering applications
include nitroreductases for munitions remediation., dehalogenases for degradation of chlorinated
compounds, nitrilase for herbicide treatments, phosphatases (which have not yet been isolated) for
treatment of organophosphates, lactase for the oxidative step in munitions degradation, and
peroxidase for the destruction of phenols. The Athens laboratory also has worked with the Army on
field demonstrations ofphytoremediation of munitions at the Iowa Army Ammunition Plant,
Volunteer Army Ammunition Plant, and Milan Army Ammunition Plant.

In summary, McCutcheon said that using natural plant processes for phytoremediation is effective for
some compounds. However, rigorous science and engineering are required to demonstrate the
effectiveness ofphytoremediation at particular sites. Mass balances and pathway analysis are the keys
to proving the applicability of phytoremediation. In addition, the toxicity and bioavailability of specific
compounds must be defined.

PANEL DISCUSSION ON THE USE OF PHYTOREMEDIAnON TO CLEAN UP
PETROLEUM HYDROCARBON SPILLS

Phil Sayre, the moderator for the Panel Discussion on the Use of Phytoremediation to Clean Up
Petroleum Hydrocarbon Spills, introduced the panelists: Dr. Evelyn Drake, Exxon; Dr. Sheldon
Nelson, Chevron; and Dr. Alonzo Lawrence,. Gas Research Institute.

Phytoremediation of Petroleum Hydrocarbons

Evelyn Drake (Exxon) described her company's research on the bioremediation ofaged hydrocarbons
in surface soils. Bioremediation can be difficult because ofcomplex soil matrices and the fact that
hydrocarbon contaminants are partitioned into solid, water, and air phases ofthe soil. Despite this
complexity, bioremediation works. Exxon is looking into the factors that effect the rate and extent of
remediation, including the specific compounds, soil type, moisture level, microorganisms, oxygen
availability, nutrient type and amount, temperature, and soil pH. They have found that inoculating soils
with special microorganisms is more effective at degrading TPHs than stimulating naturally occurring
microorganisms with. nutrients.

Exxon has conducted laboratory studies ofPAH biodegradability in aged refinery soil. Researchers
have investigated the typical composition of aged refining hydrocarbons, and found that many ofthe
more toxic compounds were soluble enough to be affected by plants, while the total petroleum
hydrocarbon concentrations in soils may not be lowered beyond a certain point by phytoremediation.
The removal of PAHs is strongly affected by the amount ofnutrients added, although nutrient levels
can be increased to the point of being toxic to microorganisms. More nutrients must be added in a
bioremediation application, such as landfarrning, as compared to a phytoremediation application.
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Exxon is a member ofthe Petroleum Environmental Research Forum (PERF), a consortium of 10
companies that contributed $142,000 to conduct laboratory studies ofphytoremediation of
hydrocarbons. The laboratory study compared biodegradation of soils contaminated with aged crude
oil and gas plant sludge using phytoremediation, surface tilling, and a control. This study is being
completed, but the specific results cannot be disclosed at this point. In general, the addition of plan~s
to a biodegradation system appears to increase degradation rates. Also, the cost ofphytoremediation
is about half that ofmicrobial bioremediation.

Phytoremediation is a promising technology because ofits low cost, low impact, visual attractiveness,
ability to reduce contaminant levels to same levels achieved by bioremediation and tilling, and
opportunities for plant breeding and genetic engineering. The limitations of phytoremediation are that
contamination must be shallow, the site must be a large enough to apply agronomic techniques, there
must be sufficient remedial time, and its effectiveness is affected by contaminant variability, weather
variability, animal and insect damage, and the presence of toxic chemicals and salt. Drake emphasized
that mechanisms ofaction need to be studied to differentiate between microbial and plant effects.

In response to a question from Steve McCutcheon, Drake said that the PERF consortium is a group of
petroleum companies that have been meeting regularly since 1990. Walt Kovalick noted that the
consortium was created under provisions of a 1986 statute, which allows companies to conduct joint
research projects and avoid potential anti-trust issues. He then noted that research results, such as
those for phytoremediation projects, are not readily made available to the public. However, Amoco
has created a PERF Home Page (http://perf.vs.com) that describes its environmental research projects.

Use of Trees for Hydraulic Control of Groundwater Plumes

Sheldon Nelson (Chevron) described a field· research project in Ogden, Utah, being conducted to study
the ability of poplars to act as a hydraulic barrier to solute transport in groundwater. Soils at the site
are oflow permeability, and the weather is good for transpiration. Gasoline and diesel components are
dissolved in the groundwater, which is eight feet below the surface. Three rows of poplars were
planted six feet apart and perpendicular to the groundwater flow. A lot of effort was exerted to make
sure the tree roots reached the groundwater. Monitoring wel1s were installed upgradient, within, and
downgracfient ofthe trees.

Even though the trees were very young, having been planted in 1995 and 1996, it appeared that the
trees were lowering the water level by I Y:z to 2 inches. Using simple geohydrological calculations and
treating the trees like low-flow pumping wells, Nelson calculated that the trees were using 13 gallons
ofwater per day per tree. He then calculated the pumping rate required to achieve hydraulic control of
the groundwater at the site, and estimated a pumping rate of25-30 gallons ofwater per day per tree.
The conclusion is that it would theoretically be possible to use trees to contain groundwater at the
Ogden site. Ali Ferro (phytokinetics) said that a summer uptake rate of40 gallons per day has been
calculated for a five-year-old poplar.

Gas Research Institute Projects

Alonzo Lawrence (Gas Research Institute, Chicago) said that he was standing in for Tom Hayes, who
manages GRI's waste program. Lawrence said that there are 260,000 gas wells in the contiguous
United States; 40,000 ofwhich have produced water pits from glycol dehydrations. There also are 700
gas processing plants in the country. GRI is interested in remediation techniques for BTEX, alkanes,
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." amines, glycols, and other chemicals used to treat natural gas. They are investigating bioventing, land
farming, and, more recently, phytoremediation. GRI will soon be starting an Environmentally
Acceptable Endpoints Project to study the mobility of petroleum hydrocarbons in soils. Another
project that soon will be starting is a Manufactured Gas Plant Remediation Project to investigate
remedial technologies for phenols, PAHs, and cyanides that could be present at the country's l,500
2,000 coal gasification plants. Lawrence noted that GRI also contributed money and helped manage
the PERF consortium's research project.

PANEL DISCUSSION ON THE USE OF PHYTOREMEDIATION TO CLEAN UP
PESTICIDES, WOOD PRESERVATIVES, CHLORINATED SOLVENTS, MUNITION
WASTE, AND MIXED WASTE

Bob Olexsey (EPA National Risk Management Research Laboratory in Cincinnati, Ohio), the
moderator for the Panel Discussion on the Use ofPhytoremediation to Clean Up Pesticides, Wood
Preservatives, Chlorinated Solvents, Munition Waste, and Mixed Waste, introduced the panelists:
Dick Woodward, Sierra Environmental Services, Inc.; John Fletcher, University of Oklahoma; loan
Brackin, Monsanto; Tom Wong, Union Carbide Corporation; James DuffY, Occidental Chemical
Corporation; Tom White, Ciba.Geigy; Greg Harvey, Air Force; and Terry McIntyre, Environment

. Canada.

•
Passive Gradient Control

Dick Woodward (Sierra Environmental Services, Inc.) said that he was standing in for Dick Sloan
(Arco Chemical Co.). He discussed the use of plants to maintain passive gradient control for post
closure at the French Limited Superfund site in Florida. Objectives of the project were to use non
riparian phreatophytes to maintain an inward groundwater gradient toward the center of a fonner
disposal lagoon area. Woodward explained that non-riparian phreatophytesare water loving plants
that frequently have deep roots to absorb water from the capillary fringe zone of the phreatic surface
(water table). This would avoid the migration ofcontaminants into surrounding aquifers and enhance
natural flushing and intrinsic bioremediation.

Conditions that impact phreatophytes at the French Limited site include high temperature and humidity
(which lower transpiration rates), brackish water, a water table 20-25 feet below the surface, and
DNAPLs. Underground utilities, wells, and compact back fill divert tree roots and result in differential
growth. There is a significant volume oflow-level contaminated groundwater with low migration rates
and low remediation rates. Run·off and run-on are controlled. Bioremediation is the'selected remedy
fOT the lagoon.

For the study, a number of phreatophytes were evaluated to identify species that would use 200-800
gallons ofwater per day and are suited to the conditions at the French Limited site. Alders, ash, aspen,
river birch. and poplar all grow fast but have a low salt tolerance. Cottonwoods and willows have
shallow roots. Mesquite and salt cedar tolerate salt but are diffi.cult to contra.\. Bald cypress prefers~- '.
hot humid climates but its roots form knees. Eucalyptus grows vel)' fast but has a low cold tolerapce
and is disease prone. Greasewood prefers cold or dry climates. Woodward emphasized that /
conducting a plant species evaluation early in a phytoremediation project is critica\. . (
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Phase 1 of the project included planting and watering bald cypress and river birch. Results wer~~or
primarily because of salt impacts. Therefore, a second phase was implemented the following yearu~ .
a wider variety of plants. A specific planting cycle was instituted and a drip irrigation system was



installed to help establish the plants and encourage deeper root growth. Phase 2 efforts resulted in
establislunent ofan inward gradient. Good control of the groundwater gradient was established during
the growing season, but control was poor when the trees dropped their leaves.

The advantages of using phytoremediation were that hydraulic control was established, channeling
could be avoided, clay soils were loosened, costs are low, and it is synergistic with the site closure .
plan. Woodward noted that a plant breeding program is needed to develop specific species. Desired
characteristics include frost hardiness, fast growth, deep feeder roots, upright growth habit, salt
tolerance, chemical tolerance, disease and insect resistance, and an ability to grow on poor alkaline
soils. In addition, the plants should be native to a particular area, evergreen for winter control, and
available from local vendors.

Walt Kovalick asked what would be done to maintain control after the growing season ends.
Woodward said they are looking for broad leaf evergreens, such as water oak. Sheldon Nelson asked
how the salt tolerance problem was addressed. Woodward replied that they initially used a deeper
water source to get the plants established.

Summary of Screening Studies

John Fletcher (University ofOklahoma) summarized plant screening studies conducted by the
University. The work was started with the perspective that there are bacteria that degrade PCBs using
biphenyl as a cometabolite. They looked for naturally occurring substances produced by plants that
could replace biphenyl as the cometabolite. Some flavonoid, coumarin, and other compounds were
discovered that could serve as a substrate. They then looked for plant speCies that synthesize these
compounds in large enough amounts to help degrade PCR Seventeen perennial plant species grown
throughout the country were evaluated. The three most promising species were crabapple, osage
orange, and mulberry. The compounds are released at the end of the growing season, which is
consistent with the time ofdeath ofsome roots. Root death is an important factor because it provides
channels in the soil and releases flavonoids, coumarins, and other compounds.

Fletcher noted that most of these species can benefit from the sugars and amino acids released by most
plants. A single gram ofsoil contains 10,000 different bacterial species. The challenge is to develop
plant species that release compounds that promote the PCB degraders over the other 10,000 bacterial
species.

Fletcher said that computer imaging technology was developed to simulate root growth and death. In
nature, 1-5 percent ofthe soil is roots; 30 percent ofthese are fine roots. One percent ofthe total soil
volume is in contact with dying fine roots. Ifthe rhizosphere is included, seven percent ofthe total soil
volume is affected. In order to affect the total soil volume using phytoremediation, you would need a
15-20 year project. To study this process. a contaminated site with established vegetation could be
examined. The rate ofphytoremediation could be increased by using an electromagnetic.field to mov.~

water containing contaminants back and forth through the same rhizosphere, and therefore expand the
zone ofinfluence of the rhizosphere.

Overview of Lasagna Technology

Joan Brackin (Monsanto) said that Monsanto is fonning a new life science company that will look at
phytoremediation. Monsanto has potential field sites and will investigate the feasibility of coupling
phytoremediation with their LasagnaTM technology. The LasagnaTM process combines
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electroosmosis with treatment zones that are installed directly in contaminated soils to form an
integrated in situ remedial process. Contaminants within pore waters are moved into the treatment
zones with an electromagnetic field. The process can be used to move groundwater into plant root
zones. By reversing polarity, groundwater can be moved back and forth through the root zone. In
response to a question from Evelyn Drake, Brackin said that the range ofwater movement is about
one centimeter per day. In response 10 another question, Brackin said that the process works best in
saturated conditions, but water can be moved into the vadose zone to some extent.

The Living Cap

Tom Wong (Union Carbide Corporation) described a waste impoundment site that illustrates the
concept ')fa "living cap,1t or use of plants to remediate a site and provide a closure pathway for the
site. The one- acre facility includes four foriner impoundments, one of which (Basin 6) was drained of
water 20 years ago exposing highly toxic sludge with the consistency of axle grease that contained
PAHs and other mixed waste. Basin 6 now supports a diverse plant community, including grasses,
shrubs, and a 65-75 percent tree cover, including mulberry and hackberry. Wong noted that mulberry
is not a common plant in the area and that the closest mulberry tree is a half mile away from the site.
In fact, he believes that plant to be the seed source for the mulberry trees growing on the site. The
oldest ofthe mulberry trees germinated 18 years ago, only two years after the impoundment was
drained. Wong noted that mulberries release flavonoids and coumarins that support PAH degrading
bacteria.

A portion of Basin 6 was excavated to a depth of 40 inches. The upper two to three feet ofsludge in
Basin 6 looks like top soil and has no chemical odor. The vegetation has dewatered the upper zone
and strengthened and stabilized the sludge to the point that it could support a drill rig. Roots
penetrated to a depth of two to three feet. There is a strong demarcation between the upper layers and
the deeper sludge, which was saturated with water. Analysis of samples down to three feet found high
concentrations ofPAHs (with concentrations increasing with depth), according to the EPA Appendix
9 procedures. However, TCLP analysis showed nondetectable levels ofPAHs in the same soils. Gas
chromatography showed a very low number ofPAH peaks at shallow soil depths.

Advantages of the living cap concept are: sludge can be converted to soil; evapotranspiration
minimizes water infiltration through sludge; vegetation minimizes exposure to contaminants; the plants
are aesthetically pleasing and self sustaining; and the toxicity and mobility of contaminants are
reduced. A living cap does as well or better than a clay cap in preventing infiltration of rainwater. In
addition, run-off from a living cap does not have to be treated as you would have to with a clay cap.
The cost of a living cap is often less than a conventional cap.

In response to a question from Evelyn Drake, Tom Wong said that nothing was planted at the site and
no nutrients were added. In response to other questions, Wong said that they have not analyzed
samples from the deeper sludge and the plants have not been analyzed to detennine contaminant
concentrations. Evelyn Drake said that Exxon has a similar site in New Jersey, where golden rod and
phragmites are growing into a contaminated area from the edges. The plants have lowered
contaminant concentrations at the edges by a factor of five to ten. Jerry Schnoor said that vegetation
caps have been approved by RCRA in lieu ofa ReRA cap because studies have shown that seepage
through the vegetation is less than through a conventional cap. He noted one capped 13-acre site as an
example.

Field Experiment Using Poplar Trees to Treat Trichloroethylene



James DuffY (Occidental Chemical Corporation) described a field experiment to investigate
remediation ofTCE contaminated groundwater by poplars. Phytoremediation is being considered
primarily for non-active sites where the time for remediation is not critical. Early laboratory
experimentation showed that poplars will take up TCE and can tolerate reasonable levels of the
contaminant. Occidental received permission by the State of Washington to conduct field experiments
using introduced TCE.

A two-year controlled field experiment to evaluate the uptake, metabolism, and transfer ofTCE from
groundwater by hybrid poplars was completed in November, 1996. Four meter by six meter cells were
constructed to a depth of I !h meters and lined with a double wall polyethylene liner. Sand and gravel
were placed in the bot:om of the cells, which were then filled with soils native to the site. Water was
injected into the cells at a rate to maintain a residence time ofone week. Once established, the plants
were exposed to 15 ppm concentrations ofTCE and extracted water was analyzed. Data from the
second year shows that 65-70 percent of the introduced TCE was recovered from control cells that
did not contain trees but very little TCE was recovered from the cells with trees. Bag and FTIR
measurements of air samples found negligible transpiration ofTCE in the second year of growth.
Continuing activities include analyzing the trees, determining the fate of the TCE, and verifying
laboratory experiments. Analysis of data from the field experiment will be completed in three to five
months.

Steve McCutcheon noted that a laboratory mass balance study showed high transpiration ofTCE by
poplars. DuffY said that the field experiment could have been designed better to determine mass
balances. In response to a question about evidence of chloroform and vinyl chloride production, DuffY
said that small amounts of vinyl chloride were detected.

Phytoremediation of Contaminated Sites

Tom White (Ciba-Geigy) said that Ciba-Geigy may have an interest in applying phytoremediation to
cleanup their sites; they are currently evaluating several candidate technologies for their utility. White
then described three contaminated sites that could be candidates for phytoremediation. The first site,
Tom's River, is contaminated with chlorinated and non-chlorinated solvents in the vadose and
saturated zones. Specific contaminants include TCE, toluene, anthracene, and naphthalene. A pump"
and-treat system is in place, with packed carbon treatment and discharge to surface waters. It is a
CERCLA site with northern and southern groundwater plumes. Depth to groundwater is 10 feet. The
subsurface is sandy with clay stringers that may contain perched groundwater and DNAPLs.
Researchers are looking at 1-15 years of active in situ bioremediation, followed by semi-passive
remediation, then intrinsic remediation.

The MacIntosh. Alabama., site is located in a flood plain that is contaminated with pesticides, including
DDT. It is a 10-15 acre CERCLA site with surface contamination over a large area. Portions ofthe
site are forested with bald cypress, but there are other portions that are flooded in the winter with no
vegetation. Contaminant concentrations do not exceed 1,000 ppm, and the DDT is bioavailable.

Another site in Elkton, Maryland, is a RCRA site contaminated with pesticides, Pesticide formulatiolll
at the site resulted in contamination ofthe top 18 inches ofsoils with DDT, toxaphene, and lindane at
levels of approximately 50 ppm. When the facility was in operation, the site was primarily clear fields.
It is now covered with trees and shrubs and seems to be an ideal site for phytoremediation.
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Problems with using phytoremediation at these sites include bioavailability of residuals that are not
leachable, the ultimate fate of residues, limitations on VOC releases, cleanup levels, and where the
point ofcompliance takes place. If the point ofcompliance is the source area rather than discharge to
surface water, phytoremediation probably will not be feasible. White said that there are numerous
'opportunities for research, including bioavailability, semi-analytical models, and phytoremediation
process development.

Demonstration ofRemediation ofShallow TeE using Cottonwood Trees

Greg Harvey (U.S. Air Force) said that the Air Force is conducting a field study to demonstrate
whether planted eastern cottonwood trees can help remediate shallow TCE-contaminated
groundwater. Air Force Bases typically have an enormous extent ofTCE contaminated groundwater
plumes, and cottonwoods are found throughout the world. The best niche for phytoremediation is
between bioventing and intrinsic bioremediation. The Air Force has established a Technical Advisory
Committee to help direct phytoremediation demonstrations.

A phytoremediation demonstration is being conducted at the Naval Air Station in Fort Worth, Texas,
where there are good conditions for plant growth. The Base is underlain by a shallow, thin aerobic
aquifer, with a depth to groundwater of6-10 feet. Impermeable bedrock is beneath the aquifer. Rows
of cottonwood trees have been planted perpendicular to groundwater flow to intercept a TCE plume.
Up- gradient controls and 20 monitoring wells up- and down-gradient have been installed. They are
looking to see how fast the tree roots reach the water table. Phytoremediation could be cost effective
if the roots grow fast. During a drought year, liberal irrigation was used to keep the trees alive. So far,
the trees have grown very fast. The Air Force plans to analyze TCE, vinyl chloride, and haloacetic
acids to see how concentrations change over time.

John Fletcher asked whether existing trees would be monitored, and Harvey said that they will be
looking at enzymes and other factors in existing trees. In response to a question about the rate of
natural attenuation at the site, Harvey said they have found some biodegradation by bacteria.

Canadia~ Experience with Phytoremediation

Terry McIntyre (Environment Canada) said that he is excited about the potential for phytoremediation
as an innovative environmental solution for recalcitrant compounds, heavy metals, and radionuclides.
The estimated cost for toxic metal reduction in Canada is $6 billion, and in the United States is $35
billion just for heavy metals. Environment Canada conducted a series of focus group meetings to
gauge the awareness and support for phytoremediation by the public. Preliminary data show a public
support rate of 82 percent. There probably is a similar level ofsupport for phytoremediation in the
United States--people understand plants. McIntyre cautioned that the public must be kept informed as
work on, phytoremediation moves forward.

The advantages of using trees for remediation are that they can create effective barriers, require low
levels ofmaintenance, are inexpensive, and can be used at many sites simultaneously. Limitations of
phytoremediation include a slower growth period, nutrient and water requirements, and a need for
more research. Tree species being considered by Environment Canada include alder, hybrid poplar,
black locus, sweetgurn, loblolly pine, and juniper.

Environment Canada has developed a preliminary research strategy, and will convene a group of



scientists from Environment Canada, other government agencies, and the private sector in February.
Five major areas of research have been identified, including mechanisms of uptake, transport, and
accumulation; genetic evaluation ofhyperaccumulators; rhizosphere interactions; field validation and
evaluation; and clarification of regulatory oversight. Other research needs are detennining how
selective plants are and what to do with mixed wastes. There is a lot of enthusiasm in Canada's
govenlment agencies and a lot of valuable information already is available.

PANEL DISCUSSION ON SUCCESSES AND BARRIERS TO COMMERCIALIZING
PHYTOREMEDIATION

Steve Rock, the moderator for the Panel Discussion on Successes and Barriers to Commercializing
Phytorcmediation, introduced the panelists: Dr. Jerald Schnoor, University of Iowa; Dr. Kathy Banks,
Kansas State University; Dr. Ari Ferro, Phytokinetics; and Dr. Paul Thomas, Thomas Consultants.

Research at the University ojIowa/Limitations to Phytoremediation

Jerry Schnoor (University ofIowa) began his presentation by posing questions that regulators ask
most often before allowing phytoremediation to be used at a site:

• What are the ultimate end-products?
• Are the chemicals volatilized?
• Have we created a toxic product in the vegetation?
• Is the site toxic to vegetation?
• Does phytoremediation work in the lab, greenhouse, and, most importantly, the field?

Schnoor then noted that due to underbudgeting at voluntary cleanup sites. efficacy and mass balance
have not been demonstrated very well in the field. He added that it is difficult in some cases to predict
which contaminants will be taken up by plants. The rule ofthumb is that those with a log Kow ofone
to three can be taken up. However. some chemicals with a log Kow of0.2 are absorbed by plants.

Next, Schnoor discussed phytoremediation lab studies that have been conducted at the University of
Iowa. Th~ first study was a reproduction of a Brigg's (1982) plot where phytoremediation was used to
address approximately 20 contaminants. Some of the contaminants-atrazine, alachlor, TCE, BTEX,
chlorobenzene. benzo(a)pyrene, BEHP, chlordane, nitrobenzene, aniline, TNT, RDX, and 1,4
dioxane-were examined for uptake, volatilization, and soil mineralization. Analysis has shown that
innocuous end-products have been found using 14C-compounds for atrazine and TeE in vegetables
and poplars. Tests in the Midwest on atrazine showed that 138 ppm soil concentrations were
decreased to 20 ppm atrazine after two growing seasons, with atrazine ring cleavage products
detected within 80 days (resuJts soon to be published in Environmental Science and Technology). In
Iowa, an ammunition plant had soils contaminated with TNT. During phytoremediation of this site,
some of the RDX was translocated into leaf tissue, while TNT was not translocated, but degraded in
the root zone.

University ofIowa researchers have teamed up with consultants who have expertise in design.
irrigation techniques. and tree planting to further their work in the area of phytoremediation. Both
pilot- and full- scale demonstrations have been performed for pesticides, nutrients, TNT. and RDX (in
process). BlEX, and TCE contaminated soils.

Schnoor next discussed the limitations ofphytoremediation technology. He explained that
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phytoremediation is most applicable at shallow contaminated sites with moderately hydrophobic
contaminants. He then noted that it is difficult to establish vigorously growing vegetation at many sites
due to soil contamination, especialIy from metals. In addition, damage to vegetation from deer
browsing, voles, beavers, damaging frosts, and disease, should be considered before choosing
phytoremediation as part of a cleanup decision. Schnoor then noted that in order for phytoremediation
to be successful as a commercial technology, fate studies need to be' perfonned in the lab and .~
greenhouse to understand entry into the environment of parent compounds and metabolites.

Schnoor then presented the group with a list of the research needs that should be identified before
phytoremediation can be considered a successful teclmology:

• Long-term field studies to show the presumed efficacy of phytoremediation(some historical
sites "remediated" with phytoremediation could be candidate sites for post audits).

• S~reening test methods for determining the optimum plant species for each site.
• Models for fate and transport ofsoil and groundwater contaminants under the influence of

phytoremediation (the HELP, PRZM, and EPIC models have been utilized but were not
developed for phytoremediation applications so new models developed specifically for
phytoremediation would be helpful).

• A better understanding of the ecology ofthe system, such as myccorhizae, bacteria, and plant
interrelations~ps and functions.

• Transgenic plants for potential future applications.
• The ability to degrade common contaminants, such as TCE and BTEX.
• More feeding studies to determine the bioavailability and toxicity of contaminant metabolites in

the soil following phytoremediation.

Phytoremediation Work in Cooperation with EPA's Region 7/8 Hazardous Waste Substance Center
(HSRC) and Two Industry Partners

Kathy Banks (Kansas State University) discussed phytoremediation work she has been conducting in
cooperation with EPA's Region 7/8 Hazardous Substance Research Center (HSRC) and two industry
partners. The first site she described was a Gulf Coast site that is contaminated with crude oil that has
leaked into an agricultural area. Here, plots have been seeded and overseeded with rye and St.
Augustine·grasses, and sorghum. After 21 months, researchers were able to determine enhanced
microbial activity on the vegetated plots, which appeared to result in TPH degradation. In addition,
they found that the rye and St. Augustine grasses performed better than the sorghum and the
unvegetated control plot. Banks noted that this may have occurred because rye and St. Augustine
roots are more fibrous than sorghum roots and provide more surface area for microbial activity.

Banks next described her work at an old refinery site contaminated with petroleum hydrocarbons on
the West Coast. Here, plots include an unvegetated control, a tall fescue plot, a native California
fescue plot, and a grass and legume mixture plot. Preliminary results indicate that the mixed species
plot at this site appears to be more effective at remediating the contamination than the single species
~~ .

A new research project began last summer at a naval facility in Norfolk, VA, where bioremediation
cells are being used to implement phytoremediation. The species used at this site include Bennuda
grass with annual rye, tall fescue, and white clover. Researchers are hopeful that phytoremediation will
work at this site because of the significant growth they have already seen in the plants and observed
TPH degradation. However, only time will tell the extent ofthe technology's effectiveness at this site.



Banks then presented the group with some conclusions she has been able to make from her research:

• The rate ofdegradation depends on plant species.
• Optimization of fertilization is an important issue.
• Optimization of irrigation techniques to spread roots is crucial.
• Degradation rates in mixtures of contaminants need to be determined.
• Microorganisms appear to degrade compounds.
• BIOLOG analyses ofmicroorganisms associated with plants showed a higher microbial diversity

associated with the rhizospheres of plants that degraded petroleum most efficiently.

Phytokinetics, Inc.lSITE Program Project

Ari Ferro (Phytokinetics, Inc.) discussed a phytoremediation project to remediate soils containing 75
400 ppm PCP and PAHs at an old wood preserving site in Portland, OR. This project was the first
phytoremediation technology accepted into EPA's SITE Program.

The project was conducted in two phases-a greenhouse study (phase I) and a small field-scale study
(phase D)-to compare the rates of contaminant removal in both planted and unplanted samples. For
Phase I, soil samples, which were very acidic and only had the basic level of nutrients, were collected
from the McCormick & Baxter Superfund site where significant PCP and PAH contamination exists.
These samples were then put into four columns: two planted with perennial rye grass and two
unplanted. Data shows that the nutrient status remained the same in the four treatments, but
contaminant removal rates increased in the planted samples. Phase II was conducted at a small plot on
the McCormick & Baxter Superfund site. Here, four plots-two unplanted and two planted with
perennial rye grass-were developed in a 50 x 50 foot area where there was light PCP and PAH
contamination. Ferro said data from both pliases indicate that a full-scale phytoremediation field study·
may be successful to remediate the contamination at the site.

Phytoremediation and Gommercialization

Paul Thomas (Thomas Consultants) discussed phytoremediation as it pertains to commercialization.
He explained that detailed information is needed to determine the kinds of soil that should be used for
field- scale phytoremediation projects. Water movement, reductive oxygen concentrations, 'root
growth, and root structures all affect future growth of plants and should be considered when
implementing phytoremediation.

Thomas then noted that the success of phytoremediation by trees is often determined by root growth
and that it is difficult to determine the direction roots will grow in the field. One way to do this,
however, is to influence root growth patterns by digging a trench around the existing roots, using a
pressure washer to uncover the roots, and covering them up again. Thomas then said that it is
important to know the source ofany contamination before deciding to use phytoremediation. He
added that a full site characterization is needed if vadose zone soils are contaminated.

Thomas said that most owners ofcontaminated sites don't want to fund research on their sites, but
seem t6 be willing to fund phytoremediation. In addition, there seems to be no incentive for
researchers who implement phytoremediation projects to return to these sites to collect data to
determine if the technology is working. Thomas said that all phytoremediation projects should include
a "pre-plan" to ensure that data will be collected at sites in the future.

•

•
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Thomas then showed slides of a LUST site where phytoremediation is being used to remediate
petroleum contamination. Two rows of hybrid poplars were planted on the site in trenches and a
monitoring well was built three feet down gradient from the trees. Next spring, researchers plan to use
HydropunchTMsampling to see if the technology is working.

THURSDAY, December 19, 1996

PANEL DISCUSSION ON REGULATORS' PERSPECTIVES ON PHYTOREMEDIATION

Jim Cummings, the Panel Moderator, led the Panel Discussion. He explained that this sessioil was
being held to address the relationship between regulation and remediation. The three most important
programs that have a remediation component are CERCLA, RCRA, and TSCA. CERCLA via the
National Contingency Plan has a remediation (versus regulatory) thrust. The statute itselfprovides
relieffrom permit requirements (section 12I(e»). RCRA and TSCA have regulatory requirements
which impose duties and potential sanctions on researchers, technology developers and remediation
practitioners. Familiarity with appropriate provisions ofRCRA (for RCRA hazardous wastes) and
TSCA (for PCB wastes) IS recommended before commencing treatment activities

Cummings noted that to date there have been few, if any situations where potential application of
RCRA requirements to a phytoremediation project has arisen. Most projects to date appear to involve
voluntary cleanup programs not involving wastes subject to RCRA. There are some unresolved policy
issues regarding the extent to which phytoremediation may be subject to RCRA. The Technology
Innovation Office has initiated discussion with the Office ofGeneral Counsel and the Office of Solid
Waste.

Cummings noted that discussions with federal and state regulators indicated a general receptivity to
phytoremediation, i.e., there did not appear to be any inherent bias against phytoremediation
approaches.

Nevertheless, regulators tended to voice a recurring set ofconcerns. These concerns tended to be
practical i.J,l nature (rather than narrow issues of regulatory requirements which regulators are
sometimes accused of being hung up on), for example:

• At present, how does the science compare with the practice oftrus technology? Are the two in
some appropriate balance?

• How can we evaluate potential efficacy? [clean-up timeframes and ability to reach desired
cleanup levels]

• How long wilI the technology take before contaminant levels begin to decrease? Is the
proponent simply "stalling" in proposing/applying this technology, since "time is money" and
phytoremediation is so cheap?

• Is there potential for production of harmful daughter products and/or release ofsequestered
contaminants via transpiration?

• Overall, the regulators seemed to be looking for rules of thumb to be able to determine whether
there is an appropriate match between the site and the proposed approach

Cummings then introduced the panelists for this session: Lisa Marie Price, U.S. EPA-Region 6;
Richard Clarke, Texas Natural Resource Conservation Commission (TNRCC); Harry Compton, U.S.
EPA-ERTC, Ediso.n, NJ; and Thomas Wilson, U.S. EPA-Region 10 who provided some perspectives



based on their site-specific experiences and their general experience as regulators.

u.s. EPA-Region 6 Phytoremediation Projects

Lisa Marie Price (U.S. EPA~Region 6) presented the group with her experience at three sites where
phytoremediation either has been considered or implemented. The first site is an old munitions site .
where phytoremediation was considered to remove TNT product. Price noted that researchers
continue to monitor the phytoremediation/natural degradation that appears to be occurring with the
standing pines on the site.

The next site is an old pesticide plant in East Texas where portions of the site have been closed by a
state order. Residual contamination has been found in the neighborhoods adjoining the site. Price
explained that phytoremediation was considered as a remedy for the arsenic at the site, but EPA didn't
choose the technology because the site was being addressed as a time critical removal action in order
to prevent recontamination ofthe neighborhood.

The third site, the Red River Anny Depot, is a military vehicle refurbishing installation where
phytoremedialion is being considered as an option for treatment. Phytoremediation is being propos,ed
by the Anny to address chlorinated solvent contamination in ground water; however, because the
installation is being realigned under the Base Realigrunent and Closure (BRAC) program, creating
clean-up time constraints, and becaus~ there is an inadequate understanding of the extent ofthe
problem, EPA is hesitant to fully endorse phytoremediation as an integral part of the site's remedy.

Phytoremcdiation and TNRCC

Richard Clarke (TNRCC) said that TNRc:C has little experience with phytoremediation and is
concerned about this technology's application at sites where time constraints and risk reduction rules
are an issue. He noted that phytoremediation may be a partial option for treatment, but under state
rules, TNRCC has to approve all rules and is unsure how to pennit phytoremediation projects..

Phytoremediation at Aberdeen Proving Ground

Harry Compton (U.S. EPA-ERTC, New Jersey) discussed a phytoremediation project being
implemented on a historic bombing range at Aberdeen Proving Ground (APG) in Maryland. The site
has old toxic burning pits where munitions were burned, causing groundwater contamination with
PCA, tetrachlorine. TCE, and chlorinated solvents eight feet under ground.

Compton noted that APG prefers the use ofstate policy to provide alternatives to cleanup and restore
the aquifer. Compton added that researchers have considered a variety oftechnologies for cleanup, but
most were ruled out because of the presence ofUXO on the site. There are no clean-up time
constraints for the site. Compton said the Anny was willing to spend money to do phytoremediation.
but wanted to refer to as a "revegetation study" until EPA and the Anny can prove that the technology
can work.

The site was planted with hybrid poplars and a trench was built to ensure that the trees would be
taking up groundwater instead of rain water. Researchers were concerned about predator and frost
problems, but the trees flourished and have already grown to 1-3 inches in diameter. Compton said
that the Army has used three pairs oflysimeters, which were is nested at two different depths, to
investigate vadose pore water and has monitored the leaves. stems, and roots ofthe plants on the site.

•
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In addition, the Army and EPA plan to perform bag studies to measure VOCs in the air. Investigations
show that PCA has been taken up by the plant roots but may not be translocated in the plant.

The Army is hopeful that the technology will work. but no direct evidence data currently has been
collected from the site to determine if phytoremediation is being effective. According to Compton,
there are plans to examine whether VOCs are present in both woody and animal tissue. A short video
has been developed for this project. For a copy, contact Compton at (908) 321-6751.

Phytoremediation and Regulation

Thomas Wilso"n (U.S. EPA-Region 10) explained that the regulatory community can make technology
commercialization difficult. For example, while some regulators are willing to support field trials
needed to advance a new technology, others prefer to wait until the technology is proven by someone
else. And even after all studies are done, spreading the word among the many federal, state, and local
regulators can present a daunting challenge.

Wilson then noted that some people may view phytoremediation as a ploy to give problem-site owners
more time for cleaning their sites. Some (hopefullyfew) even argue that high cleanup costs are
punishment for polluters, and that phytoremediation should thus not be used to lower those
"punishment" costs.

Wilson then noted the absence of environmental groups at the meeting. He stressed their importance in
achieving both public and regulatory acceptance of this new technology. Wilson then urged meeting
attendees to actively seek opportunities to educate environmental and citizens' groups 01}

phytoremediation.

OPEN DISCUSSION

Stuart Strand said regulators should be committed to ensuring that adequate data comes out of
phytoremediation projects. John Fletcher noted that the only way to get phytoremediation
commercialized is to obtain data from naturally occurring ecosystems where plants appear to have
success in .naturally remediating contamination that occurred in the past. He added that the success for
phytoremediation is dependent on increased funding and that the government should be committed to
providing funds to move the technology forward.

Steve McCutcheon noted that rigorous investigation is needed to determine the successful application
of phytoremediation. He then expressed his concern that phytoremediation may end up being used at
sites prematurely before scientists truly understand the state-of-the-science ofthis technology. Walt
Kovalick said there should be a greater effort to gather data on phytoremediation, but didn't think this
applied work would likely get done with research grants. Instead, it will probably need to be funded
through partnerships and alliances.

Tom Wilson said EPA has not acknowledged phytoremediation as a technology that has applications
beyond just cleanup. Terry McIntyre said considerations need to be made for source material and
disposal of spent biomass when addressing phytoremediation.

Jerry Schnoor said regulators should be involved early in the technology selection process. He then
noted that fate data should be collected for both laboratory and greenhouse studies. He added that
geochronology of intrinsic bioremediation sites should be investigated.



Thomas Wilson said research in the area of phytoremediation is very fragmented and isolated data •
points won't give us the data we need to move forward. What we need are funding sources that can be
accessed to integrate the data that has already been collected. John Fletcher said despite limited
funding, available data from laboratory experiments can be used to determine what will happen in the
field. He then noted that a holistic approach needs to be developed for risk analysis for toxics in
ecosystems. Tom Wong agreed, but said that research should move forward at sites where
phytoremediation makes sense.

Joseph Keflemarian (TNRCC) said that phytoremediation regulations, which include time constraints
and require containment technology, should be in place before phytoremediation is used. This poses a
dilemma, however, that would require support from the regulatory community and development of
quick guidance on this issue by the states. Richard Clarke agreed, noting that once risk is contained,
long-term solutions can be developed to determine if phytoremediation is working.

John Fletcher said enough is currently known to estimate evapotranspiration by plants and determine
rainfall in certain areas. In addition, it is known that water run-off from sites needs to be collected for
treatment by other methods. With this knowledge, there is no harm in initiating phytoremediation
projects now. Stuart Strand responded that knowledge of seasonal variations and buffers for plume
migration should be built into phytoremediation systems. He added that agronomic knowledge is very
important to determine whether phytoremediation projects will be successful. .

BREAKOUT GROUP REPORT-OUTS

After some discussion, the attendees decided to breakout into two groups: one to discuss chlorinated
solvents and the other to discuss petroleum and pesticides. Each breakout group was charged to
answer the following questions:

1) What are the important questions, which, if answered, will allow broad application of
phytoremediation?

2) How shall these questions be addressed (e.g. laboratory, field, research and development,
demonstrations)?

3) Who are the interested parties?

4) How shall we proceed (e.g., meeting summary, teleconferences, electronic means, fonn a group like
and RTDF)? .

PetroleurnlPesticides Breakout Group

•

Phil Sayre, TIO, presented the attendees with his breakout group's findings. The following list includes
the issues (noted by underlining) that the group identified to answer the first Question above: What
are the important questions, which. ifanswered, will allow broad application ofphytoremediation?
Text under each of the underlined items addresses the second Question noted above: How shall these
questions be addressed (e.g. laboratory, field, research and development, demonstrations? •

I) Develop Fate and Transport Models for certain contaminants within plants.
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The group acknowledged that existing ground water models can be used to a limited extent in
phytoremediation applications, but that more integration of plant effects on groundwater need to be
added to these models such as transpiration rates and their effects on groundwater. Also, models need
to be developed that integrate plant effects on contaminants and water availability in the unsaturated
zone. As part of this integration of plants into existing groundwater and vadose zone models, "further
work needs to be done to model the fate of contaminants within the plant tissues:. distributions of
metabolites in different plant tissues (stem, root, leaf) are difficult to predict, as well as transpiration
rates for water and contaminants such as volatile organics.

2) Establish toxicity-driven regulatory endpoints that would apply to phytoremediation.

The group discussed ways for determining whether phytoremediationresiduals are toxic. They agreed
that phytoremediation tests should include toxicity assays for the end-products of phytoremediation
including tissue metabolites and remaining chemicals present in soils/sediments following
phytoremediation. The findings of the toxicity tests should be incorporated into the fate and models so
that the total time for remediation of a site could be made based on toxicity of relevant compounds,
fate and transport models could focus on those plant metabolites which pose the greatest risk, etc.
Efforts should be made by those interested in pursuing toxicity testing, as it relates to
phytoremediation, to become active. in the Petroleum Environmental Research Foundation/Gas
Research Institute (PERF/GRI) efforts in the area of toxicity testing. Members of the group also
thought that since a significant portion of the PERF/GRI effort is focussed on earthworm tests as an
indicator of the toxicity of soils/sediments during the remediation process, fertilizer toxicity to
earthwonns should be examined.

3) Determine the bioavailability/mobility ofphytoremediation residuals in soil

Linked with the issue of the toxicity of residual chemicals in soils following phytoremediation is the
ability of these chemicals to become bioavailable to target organisms or move offsite. Some residuals,
regardless oftheir toxicity, may be so tightly bound to soil that they cannot cause toxicity to
organisms or move from the remediation site to other locations due to their inability to partition to the
liquid phase. Further tests were recommended on remediation with grasses in which PAH and TPH
concentrations are compared over time. After such long-term studies are done, is there binding of
petroleum wastes to soils/sediments which decreases the mobility and/or toxicity ofthe wastes? Are
there other plant species which should also be considered for such testing?

4) Identity federal funding vehicles for forensic studies of wastes.

The group discussed which agencies should be responsible for funding projects which would examine
the decreased toxicity at sites which have become overgrown with plants as part of the natural
ecological progression that occurs (so-called forensic studies of contaminated sites). As an example of
such a site, see the presentation given by Mr. Tom Wong at this meeting. There is a need to identify
which Federal Agency would fund such work and whether efforts should be focussed on lab or field
studies. The group agreed that data would need to be obtained from existing industrial sites and that
regulators would need to ease restraints on site owners to gather more data. The group also discussed
the extent to which small pipeline spills need to be cleaned up and which plant species occur at these
sites which could be planted in similar locations.

5) Develop screening models that can identify whether phytoremediation will work at a site, and which



. .

treatability tests need to be conducted.

Such a minimum data set would aid decisionmakers involved in assessing the utility of

phytoremediation at a site.

6) Determine the minimum data set that would be needed to show that phytoremediation has !been
efficacious at a site.

Such a minimum data set would also aid decisionmakers ,involved in assessing the utility of

phytoremediation at a site.

7) Development ofa database that would indicate which plant species/cultivars are capable ofassisting
in the remediation ofagricultural chemicals and petroleum hydrocarbons.

The group believed such a database could be begun by gathering existing data first from

the literature, and from some private companies which have begun this effort already.

Sayre next presented a list of the interested parties who should be involved in phytoremediation which
was responsive to the third Question posed to the break out Group: Who are the interestedparties?

• Environmental,Groups
• Landscape Architects and Process Developers
• Small and Medium Size Companies that Own Problem Sites
• Other Larger Companies

. USDA

• Venture Capitalists
• Regulators (to provide a clarification of the regulations) .
• Forestry Division (To provide information on large-scale monocultures)
• Soil Conservation Service
• Environmental Remediation Equipment Developers
• Plant Pathologists
• Department ofTransportation (for advice on grass establishment)

. NOAA

• Environmental Toxicologists
• Large Environmental Remediation Companies
• Local Agriculture Extension Services
• Ecologists

•

•

Finally~ Sayre then described different avenues the group identified for continuing the discussion on •
phytoremediation, in response to the final Question posed: How shall we proceed (e.g., meeting
summary, teleconferences, electronic means, form a group like and RTDF?
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I) An electronic meeting place (i.e., WWW site or electronic bulletin board system) should be
developed for at least two purposes: to provide a database orthe results of phytoremediation tests
which have been conducted, and to serve as a question-and-answer forum.

2) There should be a participant follow-up conversation on partnering in three-months.

3) The list of interested parties noted above should be prioritized in order to focus in on

those most likely to be of assistance.

4) A second meeting should be held to further discuss phytoremediation. This meeting could be held in
conjunction with Batelle's "Fourth International Symposium on In Situ and On-Site Bioremediation,"
which is being held in April in New Orleans and will likely attract the most participants from the Ft.·
Worth meeting. Alternatively, a meeting cou1d be arranged in conjunction with the mc
Phytoremediation Meeting, which is being held in Seattle this June.

5) A minimum data set should be developed by Industry and the U.S. and Canadian Federal
Governments that would be provided by those who clean up a waste site that would provide .
convincing evidence that the site has been remediated.

6) The issues ofphytoremediation should be tied into an existing RTDF since funding is already
available for such an effort. (Walt Kovalick noted that an RTDF can be developed without funding
commitments. He added that the initial success of an RTDF is not so much determined by funding as it
is by the travel and time commitments each member is able to give.)

Chlorinated Solvents Breakout Group

Steve McCutcheon presented the Chlorinated Solvents Breakout Group's findings. The following list
includes the issues the group identified to answer What are the important questions, which, if
answered, will allow broad application ofphytoremediation?

• Plant mass balance, uptake, breakdown, transport,. and transpiration
• Dose response and pharmacokinetics models for plants
• Fate and transport models
• Field sampling protocols, demonstration end points, key questions, important risks, risk

assessments
• Guidelines on phytoremediation for regulators and decision makers

McCutcheon then noted that the group agreed that a solid research and development strategy is
needed. This strategy could include the following:

• One or more field demonstrations.
• Directed lab research to support field demonstrations.
• Intrinsic Remediation and Phytoremediation Protocol (Design Guidance).
• Paleoecology and forensic toxicology data on sites which have been revegetated.
• Technical Evaluation Panel for vendors (such a group would be critical for ensuring that

vendors are qualified in remediation~ not just planting grass.)
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McCutcheon then presented some consensus points developed by the group:

• An RTDF Action Team is needed for general networking and communication, which could
include teleconferences and e-mails.

• The Interested Parties who need to be included at the table are:

- Air Force, Army, Navy, and other components in the Department ofDefense

• Department ofEnergy
• Chemical Manufacturers' Association, Gas Research Institute, and Electric Power Research

Institute
• Insurance Companies
• DuPont, Union Carbide, Ciba-Geigy, Monsanto, Dow Chemical, and Occidental Chemical
• Other groups that support RTDF groups. II

. Funding could be provided by:

• Department ofDefense
• Department ofEnergy

-EPA

• National Science Foundation
• Industry
• Private Foundations
• Venture Capitalists
• Technology Developers

. Technology developers who should be involved include:

• U.S. Department of Agriculture
• Agronomists
• Botanists
• Ecologists
• Biotechnology Firms

-ASTM

. Other groups who should be involved in the phytoremediation discussion include:

- Regulators; the Interstate Technology and Regulatory Cooperation Workgroup (ITRC)

•

•

• Environmental Groups
• Citizens' Groups

McCutcheon then noted that the group agreed that chlorinated solvents behave differently than •
petroleum hydrocarbons and should be covered by a separate partnering group. John Fletcher said he
couldn't agree more,. noting that a distinction between soluble versus insoluble compounds should be
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made when discussing implementation ofphytoremediation because insoluble compounds involve
different processes, including bacterial degradation.

CLOSING REMARKS

Walt Kovalick informed everyone that EPA will e-mail out the attendees list to all attendees early next
week. He added that EPA will explore the idea ofestablishing a web site for phytoremediation that
could include a "chat room" for sharing ideas on phytoremediation. EPA also will explore the idea of
establishing an RTDF for phytoremediation. He then noted that TIO is willing to act as a
clearinghouse of information on phytoremediation.

Kovalick said that EPA will consider rlanning a meeting on Phytoremediation, possibly in conjunction
with the New Orleans or Seattle Phytoremediation meetings. Tom Wong noted that TNRCC plans to
hold its large conference at the same time of the New Orleans meeting, which would exclude
participation by any TNRCC employees ifNew Orleans was chosen as the meeting place. Kovalick
then said that EPA would be willing to set up a series of teleconferences to discuss phytoremediation
until a decision is made when to hold the meeting.

The meeting adjourned.

Back to Publications

http://www.epa.gov/swertiol/downJoadiminutesfphytomin.htm
Page last modified: August 14. 1997
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Mr. Richard Puvogel
Project Manager
U.S. Environmental Protection Agency
19th Floor
290 Broadway
New York, New York 10007-1866

Re: Federal Creosote Site. Manville. N.J.

Dear Mr. Puvogel:

We are submitting herewith, in accordance with the extension of the
public comment period, our client's supplemental comments on the EPA Proposed
Plan for the Federal Creosote Site. These comments augment the comments
submitted to you on June 1, 1999. They are the result of a review of the three
boxes of raw data and the administrative record file that you made available last
week in the EPA Region II office.

The May 3,1999, comments by the National Remedy Review Board
(NRRB) raise many of the concerns discussed in our initial comments.1 The
enclosed supple"1ental comments further emphasize the serious flaws in the EPA
Proposed Plan.

• The NRRB comments urge EPA to complete the ongoing site-wide
RIIFS and develop a cleanup strategy for the entire development before
actual removal of any source material. For example, should additional
homes be bought out, on site treatment options may become more
practicable.

• The EPA Proposed Plan is also premature in that it relies on only a
limited set of data to identify the alternative. EPA should await the
compilation and evaluation of the larger body of data currently being

1 The NRRB comments were not in the Manville public record that we reviewed and copied, and
thus we could not discuss the NRRB comments in our June 1 submission.
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generated as part of a site-wide RIIFS. There is no public health
justification fora piecemeal approach to the site, based on the findings of
ATSDR.

• The NRRB comments state that EPA should have developed,
considered and documented alternatives that reflect the scope and
complexity of site problems being addressed. EPA's rationale for
proposing only one alternative and excluding other alternatives from
consideration, such as thermal desorption, is unsupported.

EPA should have expected to receive comments from NRRB based on EPA's
meeting with NRRB, which is referenced in the May 3 NRRB letter. However, the
Proposed Plan was issued by EPA without awaiting receipt of the NRRB comments.
This is an important deviation in procedure warranting reconsideration of the
Proposed Plan by EPA.

Please contact me if you have any questions concerning the enclosed
comments.

Enclosure
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SUPPLEMENTAL COMMENTS
ON THE

SUPERFUND PROPOSED PLAN
FEDERAL CREOSOTE SITE
MANVILLE, NEW JERSEY

This document presents supplemental comments on the EPA Proposed Plan for
the Federal Creosote Site (the IISite ll

) in Manville, New Jersey. Our June 1, 1999,
comments expressed concerns that EPA's process of selecting a preferred
alternative was biased and overlooked other remedial alternatives that could
remedy the Site at significantly lower cost. Since those comments were
submitted, we reviewed comments by the National Remedy Review Board
(NRRB) and three boxes of data not previously made available in the public
record. This new information underscores our prior concerns and raises several
new issues:

• The NRRB comments highlight EPA's need to complete the ongoing
Site-wide RIfFS and develop a cleanup strategy for the entire
development before actual removal of any source material. They also
demonstrate why the EPA Proposed Plan is premature in that it relies
on only a limited set of data to identify the alternative. EPA should
have developed, considered and documented alternatives that reflect
the scope and complexity of Site problems being addressed.

• The additional technical data made available show that the
analytical data relied on by EPA are suspect. In addition, the reliance
on visual contamination in developing and implementing EPA's
Proposed Plan is inappropriate due to the presence of diesel fuel in the
samples. Finally, there are insufficient data to support the conclusion
that the lagoons and canals are continuing sources of contamination.

These concerns are discussed in more detail below.

1. The EPA Proposed Plan is premature in the absence ofa completed Site-wide,
Remedial Investigation and Feasibility Study (RI/FS).

The EPA Proposed Plan is premature, particularly in light of the fact that
environmental data are still being developed as part of an ongoing RI/FS. Hence, .
it is inappropriate to move forw:ard with the preferred·alternative in the EPA

1
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Proposed Plan until a full comparative analysis of remedial alternatives, as
contemplated in the National Contingency Plan (NCP), is completed)

Our contention is supported by the NRRB as stated in the memorandum foundl
in the administrative record in EPA's Region 2 office.2 The NRRB states that the
EPA Proposed Plan considered only a single cleanup alternative; it emphasizes
the need to complete a Site-wide RIfFS; and recommends that on-site treatment
alternatives be considered as part of a Site-wide RIfFS.

2. There is uncertainty about Site conditions that could impact waste treatment
and/or disposal options.

The Agency for Toxic Substances and Disease Registry (ATSDR) has determined
there is neither an immediate nor short-term health threat under existing
conditions. Therefore, the more prudent course of action is to await completion
of the ongoing sampling and RIfFS as referenced in the EPA Proposed Plan.
Then, a baseline risk assessment can be completed to develop Site-specific soil
cleanup objectives so appropriate response actions can be considered.

•

The NRRB memorandum states that the EPA selected itS preferred alternative
without the benefit of fully understanding Site conditions. As a result, the EPA •
Proposed Plan did not consider an appropriate rang~ of remedial alternatives
that adequately took into account these considerations. The NRRB memorandum
points out that the appropriate handling of any excavated material or decision on
land-use options should be based on a more thorough cleanup strategy.

A more thorough cleanup strategy should focus on on-site, ex situ and in situ
remedial alternatives, as well as off-site ex situ treatment!disposal options other
than incineration. As stated in our prior comments, there are on-site, in situ anel
ex-situ, treatment options that are equally protective and more cost effective than
the preferred alternative in the EPA Proposed Plan. They should have been part
of the range of alternatives considered in developing the EPA Proposed Plan.
Additionally, as we previously commented, off-site facilities exist that can accept
the material for thermal treatment (New Jersey), recycling or land disposal
(Canada). As noted by the NRRB, on-site treatment options may become more
practicable following completion of a Site-wide RIfFS. The range of in situ and
ex situ remedial alternatives that we identified in our prior comments have been

r,
•

1 National Oil and Hazardous Substance Pollution Contingency Plan, 40 CFR Part 300, section
300.430 (e) (2) (iii), (ii),(9), (ii) March 8, 1990 (revised September 14, 1994).
2 National Remedy Review Board Recommendations for the Federal Creosote Site, Bruce K.
Means, Chair, National Remedy Review Board, to Richard L. Caspe, Director, Emergency and
Remedial Response Division, EPA Region 2, (Noted as signed by BK Means on May 3,1999)
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employed at other similar CERCLA sites and are far more cost-effective than the
preferred alternative in the EPA Proposed Plan.

3. EPA/ailed to develop and consider a full range ofremedial alternatives.

The EPA Proposed Plan considered only a single alternative. To ensure
consistency with the NCP, a more comprehensive evaluation of alternatives
needs to be documented before acceptance of the EPA Proposed Plan and
issuance of a ROD. This evaluation is properly done at the conclusion of the.
ongoing RIjFS. The considered alternatives should include biological and
thermal treatment options as outlined in our prior comments. Only then will
EPA be able to demonstrate they are controlling response costs while promoting
a consistent and cost-effective decision.

Because EPA considered only a single alternative, the NRRB was unable to
achieve one of its key objectives; investigating whether other approaches to
achieve cleanup had been evaluated. This is one of the subjects that the NRRB is
tasked to complete when it reviews a cleanup strategy for consistency with the
NCP.3

4. The failure to use cleanup techniques set forth in SW-846 adversely affected
the accuracy ofreported concentrations and elevated the sample detection
limits.

EPA made available the raw data from approximately ~OO samples that were
collected as part of the lagoon and canal delineation for review during this
extended comment period. The data are predominately from soil samples that
were analyzed for polynuclear aromatic hydrocarbons (PARs). The quality
assurance information from selected random samples identified problems
associated with surrogate recoveries, and matrix and matrix spike duplicate
(MSjMSD) analyses. These problems were identified and addressed by the EPA
contractor's validators.

Detection limits were elevated in many of the samples reviewed, primarily due
to high concentrations of both target PAHs and non-target heterocyclic PAHs, as
indicated in the tentatively identified compound (TIC) data included in the
validation reports. Neither of the two laboratories that analyzed the samples
used any of the clean-up techniques presented in SW-846 to improve detection
limits or bring MSjMSD analyses into control by removing the heterocyclic
PAHs.

3 The National Remedy Review Board Progress Report: Fiscal Year 1996, What Does the Board Look
At When It Reviews A Decision? .
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In not following the prescribed procedures set forth in SW-846, much of the
reported concentrations relied upon to develop EPA's Proposed Plan were
biased high. Consequently, any calculated exposure point concentrations, like
benzo(a)pyrene (BaP) equivalents, are overstated. An inaccurate assessment and
communication of potential risks will result if biased high data is relied upon to
characterize risks.

5. The reliance on visual contamination in developing and implementing EPA's
preferred alternative is inappropriate due to the presence ofdiesel fuel in th,r!
samples.

The EPA Proposed Plan states that a subjective criterion, visible contamination,
was used for the cleanup criterion and resultant cost and volume estimates. If
relied upon during implementation of the remedy, the presence of diesel fuel
will distort the scope of the excavation and likely result in unnecessary removal
and treatment of soil.

The diesel fuel was identified in the PAH gas chromatographs (GC) as a series of
symmetric peaks at a retention times of approximately 18 to 22 minutes. The
corresponding mass spectra from late eluting PAHs, such as
benzo(g,h,i)perylene, show alkyl fragmentation patterns not characteristic of the
parent PAH, confirming the presence of the diesel fuel.

6. There are insufficient dqta to support the conclusion that the lagoons and
canals are active sources ofcontamination.

As a result of reviewing the additional documents provided by EPA during the
extended comment period, we have concluded there are insufficient data to
show that the lagoon and canal areas are active source areas. Hence, the EPA
should await completion of the Site-wide RIfFS so that a comprehensive
remedial strategy can be developed that addresses all contamination in a cost
effective and protective manner.

The groundwater data and physical conditions encountered beneath Lagoon A
suggest the PAHs are not migrating. Specifically, the Technical Memorandum
prepared in November 1998 indicates that there is a dense silt layer, which could
not be penetrated beneath Lagoon A. If continuous, this layer would serve to
inhibit downward migration from the lagoon. With the exception of one
geoprobe sample believed to be water from within Lagoon B, groundwater
sampling, conducted at various locations around the development, did not detect
any constituents above MCLs. Additionally, many of the soil samples collected
from the lagoons had percent solids concentrations of greater than 90 percent, .

4
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suggesting the material has a consistency similar to asphalt. As the PAHs also
have extremely low aqueous solubilities, there is no basis for EPA's rationale for
characterizing these as major sources of soil and ground water contamination.
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Attachment 1

National Remedy Review Board Recommendations for the Federal Creosote Site,
Bruce K. Means, CJuzir, National Remedy Review Board, to Richard L. Caspe,
Director, Emergency and Remedial Response Division, EPA Region 2, (Noted as
signed by BK Means on Mfly 3, 19~9)
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

Signed by BK Means on 5/3/99
Original with Region

OFFICE OF
SOLID WASTE AND

EMERGENCY

RESPONSE

MEMORANDUM

SUBJECT: National Remedy Review Board Recommendations for the Federal Creosote
Superfund Site

'Bruce K. Means, Chair
National Remedy Review Board

TO: Richard L. Caspe, Director
Emergency and Remedial Response Division

EPA Region 2

Purpose

The National Remedy Review Board (NRRB) has completed its review of the proposed
remedial action for the Federal Creosote Superfund Site in Manville, New Jersey. This
memorandum documents the NRRB's advisory recommendations.

Context for NRRB Review

As you recall, the Administrator announced the NRRB as one of the October 1995
Superfund Administrative Reforms to help control response costs and promote consistent and
cost-effective decisions. The NRRB furthers these goals by providing a cros~regional,

management-level, "real time" review of high cost proposed response actions. The board
reviews all proposed cleanup actions that exceed its established cos~based review criteria.

The NRRB review. evaluates the proposed actions for consistency with the National Oil
and Hazardous Substances Pollution Contingency Plan (NCP) and relevant Superfund policy
and guidance. It focuses on the nature and complexity of the site; health and environmental
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risks; the range of alternatives that address site risks; the quality and reasonableness of the •
cost estimates for alternatives; regional, state/tribal, and other stakeholder opinions on the
proposed actions, and any other relevant factors.

Generally, the NRRB makes "advisory recommendations" to the appropriate regional
decision maker before the region issues the proposed response action for public comment. .
The region will then include these recommendations in the Administrative Record for the site.
While the region is expected to give the board's recommendations substantial weight, lother
important factors, such as subsequent pUblic comment or technical analyses of response
options, may influence the final regional decision. It is important to remember that the NRRB
does not change the Agency's current delegations or alter in any way the public's role in site
decisions.

NRRB Advisory Recommendations

The NRR8 reviewed the informational package for the proposed remedial action at the
Federal Creosote Site and discussed related issues with EPA project manager Rich Puvogel
on March 10, 1999. Based on this review and discussion, the NRRB offers the following
comments.

• The region should work closely with the community to determine how best to preserve
the integrity of the existing residential community given the apparent need to demolish
the homes. However, given the stated uncertainty about the potential contamimltion not·
addressed by this proposed action, the sit~wide cleanup strategy mentioned above
should also describe the criteria or circumstances that would lead to the buyout lof
additional homes, or the entire development, and, in addition, the effect such dedsions
would have on waste treatment and/or disposal options. That is, should a more
extensive buyout be required, on-site treatment options may become more practicable.
ThUS, the board recommends that the region include an assessment of on-site treatment
alternatives (e.g., soil washing, in situ chemical oxidation (ISCQ» as part of the site-wide
RIIFS. ; .

•

..

The regional proposal 90n~red only a single cleanup altemati~ that would buy and
demolish homes above subsurface contaminant source materials. These source
materials would then be excavated and incinerated off site. The board supports the
need f9Laction at this site, as well as the region's plan to buy and demolish about a
dozen homes. Such work will be necessary to address the highly. contaminat~~- --~._-~._--

material.under any. circ.u.oo§tance. However, plio.r !Q.!he actual.l.emoyaLof any source
material, the board believes that the Region should complete the ongoing site-wide
RIIFS and develop a cleanup strategy for the entire housing development. This !>trategy
should identify the full extent and magnitude of soil contamination in the area,
appropriate response actions to address this contamination, sit~specjfjc soil cleanup
objectives, appropriate disposition of any excavated material, and resulting land use
options.

The site package provided little discussion of the range of altemativesconsidered
against the NCP's nine criteria in addressing the subsurface contamination problems.

10.00031 .
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The NRRB appreciates the region's efforts to work closely with the state and
community groups at this site. The board members also express their appreciation to the
region for its participation in the review process. We encourage Region 2 management and

. staff to work with their regional NRRB representative and the Region 216 Accelerated
Response Center in the Office of Emergency and Remedial Response to discuss any
appropriate follow-up actions.

'.
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However, the presentation to the board made it clear that additional alternatives were
evaluated. The NCP (FR Vol. 55, No. 46, March 8,1990, p.8704) encourages early
actions "prior to or concurrent with conduct of an RIIFS as information sufficient to
support remedy selection" is developed, but also indicates that the alternatives
evaluation and documentation "reflect the scope and complexity of the ,site problems
being addressed," Accordingly, since the proposed early action involves relatively
complex remedy selection issues (e.g., permanent/temporary relocation, costly off.site
treatment, phasing of site study and actions), the board recommends that an appropriate
supporting analysis addressing these issues, and the other waste management options
considered, be included in both the proposed plan and ROD.

The region plans to use sheet piling as soil retaining walls during excavation, Given
the limited excavation depths expected in some areas, the board believes the region can
save money by using less expensive engineering methods (e,g., simple graded slope) in
lieu of sheet piling where feasible.

Please do not hesitate to give me a call if you have any questions at 703-603-8815.

S.Luftig
T. Fields
B. Breen
J. Woolford
C. Hooks
R. Hall
OERR Center Directors

10.00032
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Attachment 2

The National Remedy Review Board Progress Report: Fiscal Year 1996, What
Does the Board Look At When It Reviews A Derision? USEPA Memorandum
December 18,1997. Review ofNon-Time Critical Removal Actions by the
National Remedy Review Board
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The National Remedy Review Board
Progress Report:
Fiscal Year 1996

.... n •• _ ~ ~.: , n •••• ~ •• : : ~•• ~••••••••••~••• ~•• ~ - ••

Introduction

EPA created the National Remedy Review Board (the Board) in January 1996
as part ofa comprehensive package of reforms designed to make the Superfund
program faster, fairer, and more efficient. This report highlights the Board's
significant accomplishments in its first year of operation. It also presents
information intended to help those interested in the Board's work learn more
about the review process, its contribution to the Superfund program, and how
interested parties can contribute to revie~ efforts. ..

In the next section we describe the Superfund reform initiative and explain how
the Board contributes to its goals. The following sections present information
on the Board's first year ofoperation, its effect on Superfund cleanups, and
resource issues. Included as attachments to this report are several EPA
documents and memoranda that provide detailed information about Board
operating procedures, cleanup decision reviews, and other issues.

..................... : : __ • __ ~ : ~•••••••••! ••••• u ••••••••••••••••••••••••••••••••••••

EPA's Superfund Reforms

The Superfund program is one of our country's most ambitious and complex
environmental programs. It arose out of the need to protect citizens from the
dangers posed by abandoned or uncontrolled hazardous waste sites. When
CERCLAJ (the Superfund law) was enacted, the challenge ofcleaning up what
was assumed to be a few hundred discrete, land-based cleanups appeared
relatively straightforward. However, the problem ofneglected hazardous waste
sites has revealed itself to be far more complicated and widespread than anyone
at first realized.

We now recognize that the number and complexity ofhazardous waste sites
across the nation dwarf original estimates. To date, EPA has identified more
than 41,000 sites and assessed more than 39,000 of them. Almost 1,400 of

5118199 6:49 PM



these sites have been considered a serious enough threat to be designated a
Federal priority for cleanup on the National Priorities List (NFL). EPA has
completed construction ofall cleanup activity at about thirty percent (410) of
these. The vast majority of the remaining NPL sites are either under study or
being cleaned up.
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In addition, Superfund has conducted emergency responses and prompt removal
actions to attack the most immediate threats of toxic exposure at more than
3,000 sites in communities across the country. Through these Uemergency
responseu actions, EPA continues to protect public health and the environment
from immediate risks.

As a logical outgrowth ofEPA's experience in managing the Superfund
program, EPA has put in place a series of Superfund reforms. These reforms
substantively change the way the Superfund program handles its cleanup
responsibilities within existing laws. They are aimed at accelerating the pace and
reducing the cost ofcleanups, streamlining remedy selection, increasing fairness,
promoting economic redevelopment, and better integrating Federal and State
cleanup programs. Within these changes, however, remedies are preferred that
incorporate treatment technologies and provide long-term reliability for site
cleanup. The Agency believes these reforms will save cleanup dollars without
sacrificing public health or environmental protection. In October 1995, EPA
announced its final round ofreforms. One of the principal reforms in this final
round is the National Remedy Review Board.

1 Superfund is authorized by the Comprehensive Environmental Response, Compensatiofl, and
Liability Act (CERCLAJ, as amended. 42 U.s.c. §960J et. seq. The program's principal
implementing regulation is the National Oil and Hazardous Substances Pollution Contingency
Plan, also known as the NCP. 40 CFR Part 300.

The National Remedy Review Board

Assistant Administrator Elliott Laws announced the Board's formation in a
November 28, 1995, memorandum to Regional Waste Management Division
Directors (attachment 1). As stated in the memorandum, the Board's goals are
to promote cost-effectiveness and national consistency in remedy selection at
Superfund sites. To accomplish this, EPA staffed the Board with technical
experts and senior managers from each EPA Region and several EPA
Headquarters offices. This group ofexperienced personnel provides a unique
and impartial audience with which to discuss cleanup strategies, issues of
national consistency, and the cost-effectiveness ofcleanup actions. The Board
analyzes proposed site-specific cleanup strategies in ureal timeu to ensure that
they are consistent with the Superfund law, regulations, and relevant agency
guidance, Attachment 2 presents a list ofBoard members.

The Board reviews all proposed cleanup decisions where (1) the proposed
action costs more than $30 million; or (2) the proposed action costs more than

•

•
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$10 million and this cost isJO% greater than that ofthe least-costly, protective
cleanup alternative that also complies with other laws or regulations that are
"applicable" or "relevant and appropriate" to a site decision or action.

The Board plans to review sites early in the remedy selection process, before
the Region releases the proposed plan for public comment. Occasionally,
however, a post-proposed plan site may benefit from Board review. For
example, remedy changes in response to public comment may increase the total
remedy costs. Where these additional cleanup costs exceed 20 percent of the
original cost estimate and trigger normal Board review criteria, the Board may
review the draft remedy. Please see attachment 3 for a depiction of the various
steps in the Superfund remedial process and where Board review occurs. After
its review, the Boani issues advisory recommendations as to how or whether a
potential Superfund site remedy decision can be improved. The
recommendations are not binding, but EPA Regional decision makers give them
substantial consideration. Although this effort is a valuable enhancement to the
current decision making process, it is important to remember that this reform
does not change current delegation ofauthorities or diminish in any way the
public's current role in site cleanup decisions. Please refer to attachment 4 of
this document for a more detailed explanation of the role of interested parties in
the review process.

The National Remedy Review Board Process

• The EPA remedial project manager (RPM) in charge ofthe site develops
an informational site package that forms the basis ofBoard review. The
package presents basic site information as well as technical information
on exposure and risk assessment scenarios, cleanup goals, and cost
estimates for various cleanup alternatives.

• The Region consults with key Staterrribe decision makers to guarantee
Stateffribe concerns are conveyed accurately and completely in the
package.

• The RPM also solicits information from PRPs who conduct remedial
investigation/feasibility studies (RlIFS) and community representatives.
Their submissions are included as attachments to the informational site
package.

• Each site decision discussion is divided into two phases: an information
sharing phase, to which Stateffribe representatives are routinely invited,
and a deliberative phase. The Board win invite the Staterrribe to
participate in the deliberative discussion for Stateffribe-Jead
Fund-financed decisions, and for Stateffribe enforcement-lead decisions
where the Stateffrive seeks EPA concurrence. Otherwise, the Board
limits its deliberative discussions to EPA personnel.

5/18/99 6:49 PM



hnp://www.epa.gov/superfundlprogramslnrrb/rem_rcv/intro.htmI ~RRBNlnu.1 Report lrtroduction

• Shortly after each review, the Board sends any advisory
recommendations to the appropriate Regional Division Director in a brief
memorandum.

Summary of Fiscal Year 1996 Accomplishments

Fiscal year 1996 has been a challenging butvery productive year. Below are
some ofthe Board's significant accomplishments in its initial year of operation.

• Developed the Board's mission, identified key technical experts and
managers, and began deliberative operations within eight weeks of the
formal announcement from Assistant Administrator Elliott Laws.

• Held deliberative meetings in January, March, May, June, and August.

• Reviewed each of 12 proposed Regional Superfund decisions that
triggered Board review criteria.

• Issued substantive or technical recommendations for 'nine ofthe 12
decisions reviewed. These recommendations are expected to increase the
cost effectiveness of the decision by strengthening overall cleanup
strategies. The Board supported without substantive comment three of
the proposed actions.

• Contributed to improved national consistency in Superfund remedy
selection.

• Recommended analyses that may ultimately reduce total cleanup costs for
all sites reviewed in fiscal year 1996 by as much as $15 million to $30
million (please see next page for further explanation).

• Contributed to an enhanced role in Superfund remedy selection for
Statesn"ribes, private parties, and communities at high stakes sites.

• Confirmed that, overall, the Superfund program is making sound, cost
effective, remedy decisions that are consistent with the Superfund law, its
regulations, and guidance.

_ u _ : ••~ _u u ~ '•••••••,•••: .
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Board Reviews

Ofthe 12 proposed cleanup decisions submitted by EPA Regional offices for
review, the Board fully supported three decisions with only minor
recommendations. Of the remaining nine, the Board generally supported, with •
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technical recommendations, another three decisions. For six decisions, the
Board offered more substantive recommendations. In all cases, the Regions will
conduct analyses to decide whether and to what extent the reviews may
ultimately affect their cleanup approaches. For a summary of characteristics for
all decisions reviewed in 1996 see Table 1.

Although several Regions are still considering Board comments on proposed
decisions, already the Agency is encouraged by the range ofbenefits observed
from the review process, including improved national consistency, clarity of
decisions, and cross.Regional communication on key remedy selection issues. In
some cases review recommendations have contributed to much lower site
cleanup costs. For example, in Region 8, Board advisory recommendations
regarding management of low-level threats at the Petrochem/Ecotek site
contributed to an estimated reduction in total cleanup costs ofapproximately $8
million.

At the Jack's Creek site in Region 3, Board discussion ofprincipal threats may
ultimately reduce soil cleanup costs at the site by as much as $10 million to $15
million. EPA expects additional cost reductions in the future from other fiscal
year 1996 reviews. Overall, the Board members indicate potential cost
reductions in the range of $15 million to $30 million in total site cleanup costs
from reviews conducted this fiscal year.

Ofcourse, cost reductions are only part of the story. By targeting sites for
review early in the Superfund process -- in most cases before proposed plan
issuance -- important sites benefit from the Board's expertise and discussion
before EPA site managers make key decisions in the final remedy, reducing the
potential for revising the cleanup strategies later in the process. Moreover, cost
reductions do not reflect the value of benefits that come from a general increase
in scrutiny of cleanup costs, increased national consistency in remedy selection,
improved technical analysis of promising cleanup strategies, better-articulated
decision rationale at high stakes sites, and increased confidence ofAgency staff
and stakeholders in the final remedy.

In addition, the review process has stimulated cross-Regional dialogue on a
broad range of issues that affect sites other than the high-cost sites. For
example, the Jack's Creek review exposed the fact that although most EPA
Regions used a particular model to assist in calculating adult lead exposure,
several did not. Because the Board members communicate the lessons learned
from their reviews within and across the Regions, project managers at a site in
Dallas, Texas, realized that they might also use the model. As a result, they
were able to adjust lead cleanup goals and potentially save a significant amount
of money while improving overall program consistency.,

Attachment 5 provides the full text of publicly available Board
recommendations as ofNovember I, 1996.

5/18/996:49 PM



http://www.epa.gov/superfundJprogramslnrrb/rem_rev/intro.htD( "IR~ ,An' al Report Introduction

What Does the Board Look At When It Reviews a
Site Decision?

The Board analyzes the cleanup strategy to ensure that it is consistent with the
Superfund law and the National Oil and Hazardous Substances Po))ution
Contingency Plan (or NCP). The NCP is the Federal regulation that details
procedures for responding to oil or hazardous substances releases. The Board
also considers relevant EPA cleanup guidance.

When they review a site, the Board members ask many questions about the
proposed cleanup strategy. Site-specific circumstances nearly always influence
the nature of the discussion. Among others, Board members investigate subjects
like these below:

• What are the site characteristics that present a threat to human health and
the environment?

• What is the rationale behind exposure scenarios and risk assumptions?
• What are the details of the Regional proposal for site cleanup?
• Are the cleanup goals appropriate and attainable?
• Have other approaches to achieve the cleanup goals been evaluated?
• Are the cost estimates reasonable?
• What are the concerns of the Statesffribes, PRPs, and communities?
• Is the strategy consistent with other Agency decisions?

Year-End Assessment

To assess its overa)) performance in fiscal year 1996, the Board conducted an
in-depth analysis ofits effect on individual site decisions. In interviews with
Regional staffwho participated in the reviews, Board members addressed
subjects such as the effects of the reviews on site cleanups; how the reviews
affected management involvement in site decisions; and whether the reviews
improved remedy consistency, remedy protectiveness, or cost effectiveness.
They also discussed ways to improve the review process.

Overall, participants found the experience a positive and worthwhile
contribution to the remedy selection process for their respective sites.
Generally, these Regional staffbelieve the process improves national
consistency on important issues, adds credibility to Regional decisions, and can
identifY money-saving alternatives the initial Regional analyses did not consider.
On the other hand, Regional staff expressed some frustration with the workload
the review process places on them. They also raised concerns about the
potential for delays in cases where reviews raise fundamental questions.
Summarized below are responses from the Regional review participants to
general questions about the Board's effect on the cleanup decisions.

60f9
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• The reviews did not affect the cleanup schedules for most of the proposed

decisions.

• Overall, the prospect ofBoard review increased Regional management
involvement in the proposed decisions. It also resulted, in some cases, in
management interest at an earlier point in the decision making process
than would have occurred otherwise.

•
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• Some participants see a benefit for the Regions in that Board reviews and
subsequent advisory recommendations add credibility to final Regional
decisions since these decisions will have had the added benefit of
additional independent technical review.

Operating Improvements

EPA recognizes that the Board's operating protocol need to reflect a meaningful
role for parties with a stake in the review process. With this in mind the Board
made a substantial investment early on to work with interested parties and
understand their concerns. For example, StatesfTribes felt strongly that since
they work closely with EPA in developing proposed cleanup strategies the
Board discussions would benefit from the State perspective. The Board agreed,
and has adopted procedures to ensure significant Stateffribe involvement in the
review process. In addition, PRPs and community advocates sought to
guarantee that their interests would be accurately and completely conveyed in
materials reviewed by the Board. In response to this concern the Board decided
to solicit written technical comments from key PRPs and community groups.
Attachment 4 describes in greater detail the role of interested parties in the
review process.

As a result of the Board's dialogue with interested parties EPA issued a
September 26, 1996, memorandum titled "National Superfund Remedy Review
Board" that formalizes refinements in the Board's operating protocol (see
Attachment 6). These refinements reflect the concerns of interested parties-as
well as EPA Regional project managers. Among other things, they will ensure:
1) timely review ofproposed site decisions prior to the issuance of the proposed
plans; 2) prompt notification of key private sector stakeholders, StateslTribes,
recognized community groups and technical assistance grantees, and other
Federal agencies; 3) thorough consideration ofstakeholder concerns in the
review discussions; and 4) a continuing dialogue with interested parties to
assure that the Board process is agreeable and fair to all involved.

FY96 Operating Costs and FY97 Cost Projections
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EPA estimates that fiscal year 1996 Board activities cost approximately
$523,250. These estimates include salary and expense monies for Board
members, Board support staff, and Regional managementIRPMs; travel to and
from the Board meetings; and incidental costs (e.g., fees for meeting rooms).
These costs average out to approximately $43,600 per decision reviewed by the
Board.

In fiscal year 1997 the Board will likely review between 10 and 20 sites. Based
on the 1996 average ofapproximately $43,600 per decision and a five percent
inflation rate, the Board will require between $450,000 to $900,000 for salaries,
expenses, and travel.

Conclusion

This past fiscal year was a challenging one for the entire Agency. Government
shutdowns and funding uncertainty disrupted site cleanups and increased the
workload on both Headquarters and Regional EPA staff. Even so, the National
Remedy Review Board accomplished a great deal. The hard work of the Board
members and strong support ofRegional management and staffhas paid offin
significant cost savings, improved national consistency, more robust decision
analysis, and an enhanced role in the remedy selection process for Statesffribes,
private parties, and communities at high stakes sites.

Overall, the Board believes its reviews confirm that the Superfund program is
making sound, cost effective, remedy decisions that are protecting public health
and the environment consistent with CERCLA, its regulations, and guidance. At
the same time, the experience ofthe past year has shown that there are instances
in which the management level, cross-Regional Board discussions can save
money and add value both to proposed cleanup strategies and to program
decision making as a whole. As the Superfund program continues its work in
the coming years, it remains important for EPA to provide both the public and
Congress the assurance that Superfund remedies are both cost effective and
protective ofpublic health and the environment. The Board· believes it has made
important contributions to these goals in fiscal year .1996 and looks forward to
similar success in the coming year.
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Attachments:

1. 11/28/95 EPA Memorandum: "Formation of the National Superfund
Remedy Review Board"

2. National Remedy Review Board Members
3. Chart Depicting Board Review Timing for High Cost Cleanups in the

Superfund Site Remediation Process •
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4. Role of Interested Parties in the Review Process
5. Full Text ofPublicly Available National Remedy Review Board Advisory

Recommendations
6. 9/26/96 EPA Memorandum: "National Superfund Remedy Review

Board"
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Formation of the National Superfund
Remedy Review Board

..,~ _ - , - .

MEMORANDUM

SUBJECT:

Formation of National Superfund Remedy Review Board

FROM:

Elliott P. Laws
Assistant Administrator

TO:

Director, Office of Site Remediation and Restoration - Region I
Director, Emergency and Remedial Response Division - Region II
Director, Hazardous Waste Management Division - Regions III, IX
Director, Waste Management Division - Region IV
Director, superfund Division - Regions V, VI, VII
Assistant Regional Administrator, Office of Ecosystems Protection

and' Remediation - Region VIII
Director, Environmental Cleanup Office - Region X

DATE STAMPED:

NOV 28 1995

....._ _ .. .a ~ u ••

1. Purpose
2. Background
3. Discussion
4. Implementation
5. Attachment A
6. Attachment B

PURPOSE

This memorandum requests your assistance in establishing the National Superfund
Remedy Review board recently announced by the Administrator as one of the key
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remedy be/ore a proposedplan is issued/or public comment. The overall goal ofthe
reviews will be to ensure sound decision making consistent with current law, regulations,
and guidance. The Board's reviews will be performed quickly but will require advanced
planning by the Region to account for the added review time. Remedies subject to Board
review should be brought to the Board's attention as soon as the Region has identified
them as likely 'preferred alternatives,' but in any case before the proposed plan is
announced for public comment. Regions are encouraged to coordinate with OERR
Regional Service Center Coordinators as early as possible in the process.

Especially since we are operating under a greatly reduced budget this year, I am sensitive
to the likely increase in workload for you and your staff This new Board will require
additional work for us all and may briefly delay release of a small number of proposed
plans by about two months. For these reasons, the Board will work to establish a review
process that requires a minimum oftravel and effort for Board participants. The Board is
likely to form standing subgroups, based upon geography, expertise or workload.
Reviews are likely to involve the faxing of relevant materials to subgroups for discussion
by conference call after a brief review period. Details will be developed further as part of
the Board's initial organizing discussions.

The Board is expected to be fully operational by January 1996. However, proposed
remedies planned for issuance in the first quarter ofFY '96 which meet the screening
criteria noted above should also be discussed with my office.

Key Messages

By establishing this Board, I want to encourage decision makers to think even harder
about the costs ofresponse actions at every Superfund site.

However, this effort does not change the Agency's delegation authorities or alter in any
way the public's current role in site decisions. This current effort is intended to facilitate
the application of our national program's extensive experience to a select number of "high
stakes" and thus, potentially controversial site decisions.

IMPLEMENTAnON

If you have not already done so, please send your nominations for Board membership by
December 8, to Bruce Means at (703) 603-88l 5; FAX: (703) 603-9103; Mail code
(5204G). We have already welcomed the nominations ofWalter Graham (Region 3),
Wendy Carney (Region 5), Bill Honker (Region 6), and Wayne Pierre (Region] 0).
Bruce will be contacting your representatives shortly to schedule an introductory
conference call later this month. For your information, Attachments A and B present an
overview ofthe Board's tentative start up schedule and member- ship, respectively. J
expect the Board to be up and running by the beginning ofJanuary 1996.

I recognize that this additional review for the sites that exceed these cost control triggers
may briefly delay the release of proposed plans. However, it is critically important to the
Agency that we provide both the public and Congress the necessary assurances that
Superfund dollars are being well spent. This Board will do much to provide those
assurances.
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Thank you for your prompt attention to this important matter.

Attachments

cc: Regional Administrators
steve Herman, OECA
Bob Huggett, ORD
Jon Cannon, OGC
Romona Trovato, ORIA

Attachment A

National Superfund Remedy Review Board
Tentative Start-Up Schedule

(11/20/95)
wa••••••••~.~••••••••••u : ~.~ ~•••~.:•••~.~.~~•••• ~ u ~ ••••~.u ~ : .

OctoberlNovember

- Analyze past RODs meeting trigger criteria to examine trends.

- Issue memorandum to Regions announcing the Board kickoff

- Complete membership list.

December

- Initial meeting/conference call to introduce concepts, discuss possible charter,
operations/workflow models, roles. .

- Develop/revise charter; determine need for additional RegionallHQ members/contacts.

January

- Fully operational.

Attachment B

•
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•• National Superfund Remedy Review Board
Proposed Membership

(11/20/95)

Region 1 TBD
Region 2 John Frisco
Region 3 Walter Graham
Region 4 TBD
Region 5 Wendy Carney
Region 6 Bill Honker
Regior, 7 TBD
Region 8 -:-=::-. TBD
Region 9 -- TBD
Region 10 -- Wayne Pierre

OERR - Bruce Means
ORO/National Risk Management Research Lab - TBD
FFRRO - Jim Woolford
OGC - TBD
OSWER/TIO - TBD
other Offices may be invited to participate as needed.
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