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Abstract (Continued)

the treatment process. This ROD addresses final restoration of the contaminated onsite
ground water to drinking water standards. A future ROD will address the need for
remediation of the contaminant sources. The primary contaminants of concern affecting
the ground water are VOCs including PCE and TCE; and metals including chromium and lead.

The selected remedial action for this site includes onsite pumping and treatment of
ground water from two of three plumes of concern using chemical precipitation and air
stripping, followed by reinjecting the treated ground water onsite into the glacial
aquifer; and conducting environmental monitoring. Under this remedial action, a single
treatment facility would be necessary for the two treatment areas, and no active remedial
measures would be taken for the third plume. The estimated present worth cost for this
remedial action is $17,818,000, which includes an annual O&M cost of $1,502,000 for 27
years.

PERFORMANCE STANDARDS OR GOALS: Chemical-specific ground water clean-up goals are based
on the more stringent of Federal or State MCLs, and include PCE 1 ug/l (State MCL) and
TCE 1 ug/l (State MCL).
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NPL Rank (date):
ROD

Date Signed:

Selected Remedy

Groundwater:

Capital Cost:
O & M:

Present Worth:
LEAD

Agency

Primary Contact (phone):

ROD FACT SHEET

Rockaway Borough Well Field

Rockaway Borough, Morris Co., New Jersey
II

42.26 (August 1982)

377 (March 1990)

September 30, 1991

Extraction of contaminated groundwater plume
for treatment via chemical precipitation and
air stripping. Reinjection of treated
groundwater and appropriate environmental
monitoring to ensure the effectiveness of the
remedy.

$ 4,959,000
$ 1,502,000
$ 17,818,000

Federal Remedial Lead
Courtney McEnery (212) 264-1251

Secondary Contact (phone): Robert McKnight (212) 264-7509

WASTE

Type:

Medium:

Origin:

Groundwater - Elevated levels of VOCs,
primarily TCE and PCE.

Groundwater.

Pollution originated from three separate
source areas within Rockaway Borough.



: State of New Jersey
" Department of Environmental Protection and Energy
Office of the Commlssxoner

CN 402
Trenton. Nj 08625-0402

Tel. # 605-292-2885

Scott A. Weiner - . Fax. # 609-984-3962

Commissioner

“September 30, 1991

Mr. Constantine Sidamon-Eristoff .
Regional Administrator

U.S.

Environmental.Proteétion Agency

Region II :
Jacob K. Javits Federal Building
New York, New York 10278

A Dear

Mr. Sidamon-Eristoff: -

Subject: Rockaway Borough Municipal Wellfield

Record of Decision Concurrence Letter

After reviewing the selected remedy proposed by EPA and the information you
supplied the Department in the Agency's Preliminary Evaluation memo dated
September 16, 1991, the New Jersey Department of Environmental Protection
and Energy (NJDEPE) conditionally concurs with the selected remedy for the
above referenced site at this time. A

"The remedy presented in this document addresses the current and future
threats to human health and the enviromment associated with the
contaminated groundwater at the Rockaway Borough Well Field site. A
previous Record of Decision, signed on September 29, 1986, selected an
initial remedy -for the site which called for the continued operation
and maintenance of the existing Borough water treatment system, but did -
not address groundwater restoration. This Record of Decision provides
for the restoration of the contaminated groundwater to drinking water
standards. A subsequent decision document is planned to evaluate the
need for remediation of the contaminant sources. .

The major components of the selected remedy include:

- Extraction of contaminated groundwater and festora;ion of the
groundwater to drinking water standards;

- Treatment of extracted groundwater to levels attaining drinking
water standards.;

-  Reinjection of treated groundwater; and

- Appropriate environmentel monitoring to ensure the effectiveness
of the remedy.”

New fersey Is an Equal Opporaunt )
Recycled Paper & Employer



DECIARATION STATEMENT
RECORD OF DECISION
ROCKAWAY BOROUGH WELL FIELD

_Site Name and Location

Rockaway Borough Well Field ~
Rockaway Borough, Morris County, New Jersey

atement lasis e

This decision document presents the selected remedial action for
. groundwater contamination at the Rockaway Borough Well Field.
site, which was chosen 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 0il and o
Hazardous Substances Pollution Contingency Plan. This decision
is based on the administrative record for the site.

Assessment of the Site

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

Description of the Selected Remedg

The remedy presented in this document addresses the current and
future threats to human health and the environment associated

. with the contaminated groundwater at the Rockaway Borough Well
Field site. A previous Record of Decision, signed on September
29, 1986, selected an initial remedy for the site which called
for the continued operation and maintenance of the existing
Borough water treatment system, but did not address groundwater
restoration. This Record of Decision provides for the .
restoration of the contaminated groundwater to drinking water
standards. A subsequent decision document is planned to evaluate
the need for remediation of the contaminant sources.

The major components of the selected remedy include:

- Extraction-of contaminated groundwater and restoration
of the groundwater to drinking water standards:;

- Treatment of extracted groundwater to 1e§gls attaining
drinking water standards;



DECISION SUMMARY
RECORD OF DECISION
ROCKAWAY BOROUGH WELL FIELD

SITE NAME, LOCATION, AND DESCRIPTION

The Rockaway Borough Well Field site is located in Rockaway

Borough, Morris County, New Jersey. The Borough is approximately
2.1 square miles in size and is bordered to the north and west by
Rockaway Township and to the east and south by Denville Township.

The Rockaway Borough Well Field site is a municipal well field
serving approximately 10,000 people. Groundwater in the area is
classified as Class II-A, a current source of drinking water. '
The Borough's three water supply wells (Numbers 1, 5, and 6) are
in a glacial aquifer designated as a sole source aquifer since it
is the only viable source of drinking water for Rockaway Borough
and the surrounding communities. The three municipal wells are
located off Union Street in the eastern section of the Borough.
The municipal wells range in depth from 54 to 84 feet.

The Rockaway River is located approximately 750 feet south of the
center of the well field, and Beaver Brook, a tributary to the
Rockaway River, is located approximately 2,000 feet to the east.
Both the Rockaway River and Beaver Brook are classified as FW2-NT
surface water bodies, indicating that they are fresh water with
no natural trout population. Prior to distribution, the
groundwater is treated by a carbon adsorption treatment system
which is housed near municipal well Number 5, along with the
Rockaway Borough Department of Public Works garage.

Rockaway Borough is located in northwestern New Jersey in the
broad, flat valley of the Rockaway River, between two prominent
ridges. The easternmost boundary of the borough is near the
confluence of the Rockaway River and Beaver Brook. Local relief
is approximately 400 feet above mean sea level (MSL). Glacial
processes have shaped the surrounding area. The local bedrock
was scoured by glaciers into northeast- to southwest=-trending
ridges separated by broad valleys. Large cobble and boulder
fields are present throughout the area as remnants of the
Wisconsinan terminal moraine.

Bedrock is overlain by glacial deposits and fill material
throughout most of the site area. These deposits vary in
thickness and are typically thickest in the bedrock troughs. 1In
addition, the thickness of these deposits varies depending on the
proximity to the terminal moraine which generally parallels the
Rockaway River. _

An interpretation of available subsurface information shows five
stratigraphic subunits within Rockaway Borough. These units, in



descending order, include: (1) undifferentiated fill; (2) a
well-sorted sand and gravel unit with cobble-rich horizons; (3) a
clay and silt unit; (4) a boulder and cobble unit with abundant
sand and gravel; and (5) biotite gneiss, granite and/or diorite
bed:ock. During the field investigation, a clay unit was not
observed at any of the newly installed soil borings or monitoring
well locations, although other environmental investigations
conducted under New Jersey's Environmental Cleanup Responsibility
Act (ECRA) indicated that a clay/silt confining unit is present
in the northeast portion of the site.

Regional groundwater flow within thé glaciofluvial aquifer is in
an easterly to southeasterly direction. The municipal production
wells have a dire=t effect upon groundwater elevations,
direction, and flow patiterns within select portions of the
Borough. Municipal pumping well Number 6 is the primary
production well of the Borough, with additional quantities of
water being pumped from Number 5 and Number 1. Groundwater
within the area of influence of the municipal pumping wells will
flow at various rates towards these wells. The rate of flow is
proportional to the hydraulic conductivity, hydraulic gradient,
porosity of the aquifer and the pumping rates of the municipal
production wells.

SITE HISTORY AND ENFORCEMENT ACTIVITIES

Investigations, conducted by the New Jersey Department of
Environmental Protection and Energy (NJDEPE) at the Rockaway
Borough Well Field site since 1980, indicated the presence of
volatile organic compounds (VOCs), primarily trichloroethylene
(TCE) and tetrachloroethylene (PCE) in the groundwater. Other
investigations that were conducted since 1985 at several :
industrial facilities in Rockaway Borough, under ECRA and other
programs, have identified sediment, soil, and groundwater
contamination. These facilities include the Roned Realty
industrial area, the Klockner and Klockner property, the Pettit
Paints facility, and the Stapling Machine Company. The primary
- contaminants of concern are TCE and PCE. Several inorganic
compounds including chromium, lead, and nickel were also
identified. This contamination, which has affected the well
field, emanates from multiple source areas within Rockaway
Borough. »

The presence of VOC contamination caused the Borough of Rockaway
to construct a three-bed granular activated carbon (GAC)
adsorption treatment system. The system began operating in July
1981, treating approximately 900,000 gallons per day (gpd) of raw
water pumped from the Borough's wells. Overall, the system has
reduced the VOC contaminant concentrations in the municipal water
supply to levels meeting the state and federal drinking water
standards. '



In December 1982, the site was placed on the T.S. ,nv1ronmental
Protection Agency's (EPA's) National Priorities List of Superfund
sites. Under a cooperative agreement with EPA, NJDEPE initiated
a Remedial Investigation and Feasibility Study (RI/FS) to
determine the nature and extent of contamination. The first
operable unit RI/FS, conducted by NJDEPE, confirmed the presence
of the VOC contamination, but was unable to determine the overall
extent or source(s) of the contamination. The RI/FS utilized a
soil gas survey that identified three potential source areas

. within the Borough, although the horizontal and vertical extent
of groundwater and soil contamination was not defined. As part
of the study, remedial alternatives were developed and evaluated
to address the known contamination.

Following a public meetlnc, at which the results of the RI/FS
were presented, and a 30-day public comment period, EPA signed a
Record of Decision (ROD) on September 29, 1986. This ROD
selected a remedy for the Rockaway Borough Well Field site with
the concurrence of the NIJDEPE. The selected remedy called for
the Borough to continue to operate and maintain the existing GAC
filtration system, but noted that the carbon should be changed
more frequently. The ROD also directed the continuation of the
RI/FS in an attempt to positively identify the contaminant
source(s) and further delineate the full extent of contamination.

In recent communications, Rockaway Borough has requested EPA
approval of a modification of the current treatment system as
approved of in the 1986 ROD. This modification would include the
installation of an air stripper as the first stage in the
treatment process to be followed by the GAC system. The Borough
has determined that due to increases in drinking water standards
and the cost of carbon replacement, the proposed upgrade of the
treatment process would be cost-effectlve.

Since, with this modification, the treatment would continue to be
protective of public health and the environment, continue to
provide potable water which meets federal and state drinking
water standards, and be more cost-effective for the Borough to
operate and maintain, EPA has determined that it is consistent
with the 1986 ROD and, therefore, EPA has no objection to it
being implemented by the Borough. Further, EPA recognizes that
continued operation of the Borough's water treatment system is an
integral part of the remedy selected in this ROD and, therefore,
supports any measures taken to reduce operational costs.

HIGHLIGHTS8 OF COMMUNITY PARTICIPATION

A Community Relations Plan (CRP) was developed to ensure the
public opportunities for involvement in site-related decisions,
including site analysis and characterization, alternatives
analysis, and remedy selection. 1In addition, the CRP was used by
EPA to determine, based on community interviews, activities to
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ensure public involvement and to provide opportunities for the
community to learn about the site.

EPA held a meeting in August 1986 to explain the initial RI/FS to
the public and to report on the progress being made at the site.
The results of the RI/FS were presented and groundwater:
remediation efforts planned for the near future were discussed.

Another meeting was held in November 1989. The purpose of the
meeting was to provide residents and local officials with an

" update on past activities conducted by EPA and NJDEPE, and to
discuss the activities of the supplemental RI/FS.

The supplemental RI and FS reports, which addressed the
groundwater contamination, were released to the public in July
1991. A Proposed Plan, that identified EPA's preferred remedial
alternative, was released on July 18, 1991. The documents were
made available to the public at information repositories
maintained at the Rockaway Free Public Library and the Rockaway
Borough Municipal Complex. The administrative record for the
site is located at the Rockaway Free Public Library. A public
comment period was held from July 18 through September 16, 1991.
A public meeting was held on August 12, 1991, to present the
findings of the RI/FS and the Proposed Plan, and to solicit
public input. The issues raised at the public meeting and during
the public comment period are addressed in the Responsiveness
Summary, which is part of this Record of Decision. This decision
document presents the selected remedial action for the Rockaway
Borough Well Field site, chosen in accordance with the
Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), as amended by the Superfund Amendments and
Reauthorization Act (SARA), and, to the extent practicable, the
National 0il and Hazardous Substances Pollution Contingency Plan
(NCP). The decision for this site is based on the administrative
record. '

SCOPE AND ROLE OF ACTION

This document addresses the requirement of the 1986 ROD which
called for the preparation of a supplemental RI/FS, and deals
specifically with contamination in groundwater. The selected
remedial action entails pumping and treating contaminated
groundwater for restoration of the aquifer. This restoration
will take an estimated 27 years to complete; however, actual
aquifer conditions during remediation may affect this duration.

As noted above, this document deals specifically with remediation
of the groundwater. Additional investigations to further
delineate the extent of contamination within the immediate source
- areas will be necessary. While the purpose of the remedial
action is to achieve the goal of aquifer restoration, it does not
constitute a.final action for the site. A subsequent operable

4



unit will be necessary to evaluate the need for remediation of
contamination sources.

SUMMARY OF SITE CHARACTERISTICS

Although the 1986 ROD selectei a remedy for the site, the data
obtained during the initial RI/FS were insufficient to fully
characterize the groundwater plume and positively identify source
areas. Therefore, it was necessary for EPA to conduct a
supplemental study.

The field investigation at the Rockaway Borough Well Field site

consisted of a soil boring and groundwater monitoring well

installation program, and the sampling of subsurface soils and
groundwater.

Soil

The $o0il sampling program included five soil borings taken in an
area that may have been once used as a municipal landfill located
near John and Barnett Streets in the northeast section of
Rockaway Borough. VOC contamination was detected in one soil
boring, but did not exceed the NJDEPE soil action level. Eight
additional soil borings were located throughout Rockaway Borough
at suspected contaminant source areas. Figure 1 shows the
locations of the soil borings. These soil borings were
eventually converted to monitoring wells during the RI.
Inorganic contamination was detected in soil boring samples in
the former Morris Canal, near the Wall Street/East Main Street
area, and the Dye Pit area, near the current location of the
Saints Peter & Paul Orthodox Church. Of the 18 inorganic
compounds identified in the subsurface soil, beryllium was
detected at levels slightly above NJDEPE Interim Soil Action
Levels. Arsenic and chromium were also detected above NJDEPE
soil action levels. Tables 1 and 2 show the concentrations of
contamination found through the soil sampling program.

Groundwater

Two rounds of groundwater samples were collected during the
supplemental, or Phase II RI. The first sampling round occurred.
in October 1989 and consisted of sampling 23 existing monitoring
wells. The second round of sampling occurred in September 1990
and consisted of sampling groundwater in 11 newly installed Phase
II monitoring wells in addition to 44 other monitoring wells
located throughout Rockaway Borough. Figure 1 shows the
locations of the monitoring wells. Groundwater samples obtained
from shallow, intermediate, and deep wells were analyzed and the
results demonstrated that the groundwater is contaminated with
VOCs and metals. Tables 3 through 5 show the concentration of

'~ the contaminants found in the groundwater.



A total of 12 organic compounds were detected in the groundwater
in Rockaway Borough. VOCs were the most frequently detected
organic chemicals and of these, PCE and TCE were the most common.
TCE was found in significantly higher concentrations than PCE.
Concentrations of both contaminants exceeded the Maximum
Contaminant Levels (MCLs) which have b«zen developed to protect
drinking water. TCE was detected at concentrations as high as
5,900 parts per billion (ppb) in an intermediate depth
groundwater monitoring well, and PCE was detected at
concentrations as high as 570 ppb in a shallow well. The New
Jersey Safe Drinking Water Act MCL for both of these contaminants
is 1 ppb. The other organic chemicals were detected infrequently
in the groundwater at generally low (<5 ppb) concentrations.

The extent of groundwater contamination by inorganic compounds
was evaluated based on the results of samples collected from the
11 newly installed monitoring wells. Chromium, beryllium, and
nickel were detected at levels above the primary MCLs. The
highest level of chromium was detected in a Wall Street/East Main
Street monitoring well at a level of 1,170 ppb. The MCL for
chromium is 50 ppb. '

Based on the sampling program conducted in the RI, groundwater is
contaminated in the Klockner and Klockner, Roned Realty, and the
Wall Street/East Main Street areas, with the most extensive
"contamination present near the Klockner and Klockner property.
Figure 2 shows the conceptual location of the three areas of
organic groundwater contamination. The extent of organic
contamination in the groundwater is generally described as
follows:

Klockner & Klockner area - The plume is approximately 1,125
feet wide by 1,375 feet long, and 100 feet deep. The
contaminated groundwater volume is estimated to ke
approximately 290 million gallons. Organic contaminant
levels range from 0.5 to 570 ppb for PCE and from 0.3 to
5,900 ppb for TCE.

Roned Realty industrial area - The plume is approximately
500 feet in diameter. The contaminated groundwater volume
is approximately 11 million gallons. Organic contamination
is primarily TCE, which ranges from 1.1 to 4.3 ppb.

Wall Street/East Main Street area - The plume is
approximately 500 feet wide by 1,750 feet long, and 85 feet
~deep. The contaminated groundwater volume is estimated to
be approximately 139 million gallons. Organic contamination
is primarily PCE, which ranges from 3.3 to 120 ppb.



SUMMARY OF SITE RISKS

Human Health Risks

EPA conducted a Public Health Evaluation (¥HE) of the "no action"
alternative to evaluate the potential risks to auman health and
the environment associated with the Rockaway  Borough Well Field
site in its current state. This risk assessment only addressed
those potential human health impacts associated with domestic use
of untreated groundwater from the Rockaway Borough Well Field
site. Because a groundwater treatment system is currently in
place in the Borough, domestic use of untreated groundwater is
considered unlikely. However, the human health risks associated
with such use were evaluated to provide a risk-based measure of
the extent of contamination associated with the various source
areas within Rockaway Borough. This assessment was not intended
to provide a complete or exhaustive characterization of all risks
potentially associated with groundwater or other contamination in
the Rockaway Borough area.

The risk assessment focused on the contaminants which are likely
to pose the most significant risks to human health and the
environment (chemicals of potential concern). These "chemicals
of potential concern® and their concentrations in groundwater are
shown in Table 6, and include volatile organic compounds
(primarily TCE and PCE) and heavy metals.

Groundwater monitoring data obtained during the RI indicate that
chemicals have been released to and are being transported in
groundwater. However, because there is currently no use of
untreated groundwater by residents or other persons in Rockaway
Borough, no complete exposure pathways exist under current land-
use conditions. Potential risks associated with in-home use of
groundwater were evaluated to provide a risk-based measure of :the
extent of contamination resulting from the various source areas
within the Borough.

EPA's PHE identified several potential exposure pathways by which
the public could be exposed to contaminant releases from the
Rockaway Borough Well Field site. Persons using untreated

" groundwater as a domestic water supply could be. exposed to
chemicals in groundwater through the ingestion of drinking water,
inhalation of chemicals that have volatilized from groundwater
during use (while showering, cooking, watering the lawn), and
dermal contact with groundwater during in-home use (while
bathing, swimming in pools, washing dishes).

Under current EPA guidelines, the likelihood of carcinogenic
(cancer causing) and noncarcinogenic effects due to exposure to
site chemicals are considered separately. It was assumed that
the toxic effects of the site-related chemicals would be
additive. Thus, carcinogenic and noncarcinogenic risks
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associated with exposures to individual indicator compounds were
summed to indicate the potential risks associated with mixtures
of potential carcinogens and noncarcinogens, respectively. The
Health Effects Criteria for the chemicals of potentJal concern
are presented in Table 7.

Noncarcinogenic risks were assessed using a hazard index (HI)
approach, based on a comparison of expected contaminant intakes
and safe levels of intake (Reference Doses). Reference doses
(RfDs) have been developed by EPA for indicating the potential
for adverse health effects. RfDs, which are expressed in units
of milligrams per kilogram per day (mg/kg-day), are estimates of
daily exposure levels for humans which are thought to be safe
over a lifetime (including sensitive individuals). Estimated
intakes of chemicals from environmental media (e.g., the amount
of a chemical ingested from contaminated drinking water) are
compared with the RfD to derive the hazard quotient for the
contaminant in the particular media. The hazard index is
obtained by adding the hazard quotients for all compounds across
all media. A hazard index greater than 1 indicates that the
potential exists for noncarcinogenic health effects to occur as a
result of site-related exposures. The HI provides a useful
reference point for gauging the potential significance of
multiple contaminant exposures within a single medium or across
media.

Potential carcinogenic risks were evaluated using the cancer
potency factors developed by EPA for the indicator compounds.
Cancer potency factors (CPFs) have been developed by EPA's
Carcinogenic Risk Assessment Verification Endeavor for estimating
excess lifetime cancer risks associated with exposure to
potentially carcinogenic chemicals. CPFs, which are expressed in
units of (mg/kg-day)®, are multiplied by the estimated intake of
a potential carcinogen, in mg/kg-day, to generate an upper-bound
estimate of the excess lifetime cancer risk associated with
exposure to the compound at that intake level. The term "“upper
bound" reflects the conservative estimate of the risks calculated
from the CPF. Use of this approach makes the underestimation of
the risk highly unlikely.

For known or suspected carcinogens, EPA considers excess upper-
bound individual lifetime cancer risks of between 1 X 10* to

1 X 10° to be acceptable. This level indicates that an
individual has no greater than a one in ten thousand to one in a
million chance of developing cancer as a result of exposure to
site conditions over a 30-year period.

The Hazard Indices and cancer risks associated with the potential
exposure pathways at the Rockaway Borough Well Field site are
presented in Table 8. The dominant health risk is posed by the
potential future use of groundwater for drinking and showering.
Based on the contaminant concentrations identified in the upper
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portion of the aquifer in Rockaway Borough, ingestion of
groundwater from the Klockner and Klockner region would pose the
greatest carcinogenic and noncarcinogenic risk to residents. For
adults, the excess lifetime cancer risks is 1x10° (one in a
thousand) and the Hazard Index is 30. For persons exposed fronm
birth to age 30, the excess lifetime cancer risk is 2x10° and the
Hazard Index is 40. This is primarily due to the liver
toxicants, PCE and TCE. In the Roned Realty industrial area, the
excess lifetime cancer risk for adults is 4x10* (four in ten

- thousand) and the Hazard Index is 6. For persons exposed from
birth to age 30, the excess lifetime cancer risk is 6x10* and the
Hazard Index is 8. The excess lifetime cancer risks for adults
in the Wall Street/East Main Street area is 3x10* and the Hazard
Index is 8. For persons exposed from birth to age 30, the excess
lifetime cancer risk is 4x10* and the Hazard Index is 10.
Similarities of risks between thé Roned Realty industrial area
and the Wall Street/East Main Street area are primarily due to
varying levels of potential contaminants of concern other than
TCE and PCE.

As in any risk assessment, the estimates of risk for the Rockaway
Borough Well Field site have many uncertainties. As a result of
the uncertainties, the risk assessment should not be construed as
presenting an absolute estimate of risks to human or
environmental populations. Rather, it is a conservative analysis
intended to indicate the potential for adverse impacts to occur.

Environmental Evaluation

This risk assessment only addressed those potential human health
impacts associated with domestic use of untreated groundwater.
Environmental impacts were not addressed in this risk assessment.

Conclusion

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

REMEDIAL ACTION OBJECTIVES

The goal for the cleanup of the groundwater contamination at the
Rockaway Borough Well Field site is to restore the groundwater to
the MCLs which have been developed to protect drinking water.
MCLs are enforceable standards based on health risks associated
with an individual's consumption of two liters of water per day
over a 70-year period. Therefore, health risks associated with
the groundwater contamination resulting from the site will be
reduced to within the acceptable range of between 1 x 10* to 1 x
10® for carcinogens, and the Hazard Indices for noncarcinogens
will be less than one. The MCLs for the contaminants of concern
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<% thc site are shown on Table 9.. The area of attainment is the
contaminated groundwater plume.

DESCRIPTION OF REMEDIAL ALTERNATIVES

The Comprehensive Environmental Response, Compensation, and
Liability Act of 1980, as amended, requires that each selected
‘site remedy be protective of human health and the environment,
comply with applicable or relevant and appropriate reguirements
(ARARs), utilize permanent solutions and alternative treatment
technologies or. resource recovery technologies to the maximum
extent practicable, and be cost effective.

The RI identified the ground&ater itself as the principal
environmental medium affected by contamination. The sources of
this groundwater contamination are not addressed by this ROD.

The FS evaluated, in detail, three main alternatives for
remediating the groundwater. Alternatives 2 ‘and 3 have been
further broken down into separate components. A brief
description of each of the alternatives, as well as an estimate
of their cost and implementation time frame, follows.

Alternative 1: No Purther Action

Estimated Capital Cost: -8 0
Estimated Five-Year Review Cost: $ 44,000
Estimated Present Worth: $ 27,000

The Superfund program requires that a "no action" alternative be
developed and evaluated at every site to establish a baseline for
comparison of other remedial alternatives. Under this
alternative, EPA would take no further action to address
contamination at the site. This alternative relies entirely on
natural attenuation and the existing water supply treatment
scheme for achieving cleanup levels. A five-year review would be
conducted to determine whether or not the contamination has
spread. If necessary, appropriate actions would be considered at
that time.

Alterﬁative 2: BSeparate Remediation of Plumes

Option 2A - Extraction, Air Stripping with Treated Water

Discharge :
Reinjection to Discharge to
groundwater surface water

Estimated Capital Cost: $ 6,386,000 $ 6,217,000
Estimated Annual Operation : :

and Maintenance (O&M) Costs: $ 3,001,000 $ 2,942,000
Estimated Present Worth: $20,439,000 . $19,899,000
Implementation Time Frame: 27 years 27 years
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The major features of this remedial alternative include
groundwater extraction (pumping and collection) from all three
contaminant plumes, construction and operation of three separate
 facilities for groundwater treatment, discharge of the treated
water from the three separate treatment facilities, and a
performance monitoring program.

Groundwater would be extracted at an estimated total rate of
1,450,000 gallons per day (gpd) from the agquifer using a series
of approximately 12 extraction wells. The groundwater extraction
strategy for the individual plumes would be designed to capture
the bulk of the contaminants from the respective plumes. It is
estimated that three extraction wells would extract groundwater
at a rate of 130,000 gpd (total 390,000 gpd) from the Roned
Realty industrial area. It is estimated that five extraction
wells would extract groundwater at 100,000 gpd (total 500,000
gpd) from the Wall Street/East Main Street plume and four
extraction wells would extract groundwater at 140,000 gpd (total
560,000 gpd) from the Klockner and Klockner plume. The exact
number and location of the extraction wells would be determined
during remedial design.

Treatment of the extracted groundwater would include chemical
precipitation to remove inorganic contaminants. The resultant
sludge would require appropriate off-site disposal. Chemical
precipitation would then be followed by air stripping to remove
VOCs from the contaminated groundwater.

It is estimated that VOCs would be emitted from the air stripper
at levels below allowable discharge rates without any air
pellution controls. However, the need for provisions to destroy
them by catalytic incineration or adsorption using vapor-phase
activated carbon will be evaluated during remedial design.

Discharge options include either reinjection into the agquifer or
discharge to the surface waters of Rockaway River and/or Beaver
Brook.

For the reinjection options, groundwater would be treated to MCLs
and reinjected into to the aquifer using approximately 12
injection wells. The conceptual layout of the system includes
three injection wells located upgradient of the plume. These
wells would reinject into the aquifer all of the treated
groundwater from the Wall Street/East Main Street plume. At the
Roned Realty industrial area, three injection wells would be
located along the circular boundary of the plume in order to
redirect the groundwater flow away from the river. For the
Klockner and Klockner plume, three injection wells would be
located at the upgradient plume boundary. The other three
injection wells would be located near the northeastern corner of
the plume, where the groundwater divide is located at present.
An option of using infiltration galleries would also be explored.
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The exact number and location of the injection wells would be
determined during remedial design.

For surface water discharge optlons, the groundwater would be
treated to levels which attain New Jersey surface water discharge
limitation requirements and discharged to on-site surface water
bodies. Treated water from the Roned Realty industrial area and
the Wall Street/East Main Street area would be discharged to the
Rockaway River and the treated groundwater from the Klockner and
Klockner area would be discharged to Beaver Brook.

Option 2B - Extraction, Chemical Oxidation enhanced by Ultra-
Violet (UV) Photolysis with Treated Water Discharge

Reinjection to Discharge to

groundwater surface water
Estimated Capital Cost: $ 6,369,000 $ 6,304,000
Estimated Annual O&M Cost: $ 3,063,000 $ 3,004,000
Estimated Present Worth: $ 20,888,000 $ 20,349,000
Implementation period: 27 years 27 years

This option is basically the same as Option 2A, with the
exception that chemical precipitation would be followed by
chemical oxidation enhanced by UV photolysis. 1In addition, UV
photolysis options may require treatability studies to establish
operating parameters for site-specific conditions. These
treatability studies would be conducted during the remedial
design for the site.

Ooption 2C - Extraction, Carbon Adsorption with Treated Water

Discharge
Reinjection to Discharge to
groundwater surface water
Estimated Capital Cost: $ 6,041,000 $ 5,871,000
Estimated Annual O&M Cost: $ 2,998,000 $ 2,939,000
- Estimated Fresent Worth: $ 20,086,000 $ 19,546,000
Implementation period: 27 years ) 27 years

This option is basically the same as Option 2A, with the
exception that chemical precipitation would be followed by carbon
adsorption to remove VOCs from the contaminated groundwater.
Carbon adsorption treatment would require off-site regeneration
or disposal of the spent carbon.
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Alternative 3A: Combined Remediation of the Klockner and
: " Klockner and Wall Street/East Main Street Plumes
and No Further Action at Roned Realty Industrial

Area _
Option 3A(1) - Extraction, Air Stripping with Treated Water
Discharge

Reinjection to Discharge to

groundwater ~ surface water
Estimated Capital Costs: $ 4,959,000 $ 4,369,000
Estimated Annual O&M: $ 1,502,000 $ 1,446,000
Estimated Present Worth: $ 17,818,000 $ 16,794,000
Implementation period: 27 years 27 years

The major features of this remedial alternative include
groundwater extraction (pumping and collection) from the Klockner
and Klockner and Wall Street/East Main Street plumes, the
construction and operation of a single treatment facility for
groundwater treatment, discharge of treated water from this
combined treatment facility, and a performance monitoring
program. No active remedial measures would be taken for the
Roned Realty industrial area plume. The residual risks
associated with the Roned Realty industrial area are not
considered significant, since flushing and attenuation processes
‘are expected to restore the aquifer quality in that area prior to
the completion of the remediation efforts at the Klockner and
Klockner and Wall Street/East Main Street plumes.

Conceptually, groundwater would be extracted at a total. rate of
approximately 1,060,000 gpd from the aquifer using an estimated
nine extvaction wells. It is anticipated that five extraction
wells pumping at approximately 100,000 gpd each for the Wall
Street/East Main Street plume, and four extraction wells pumping
at approximately 140,000 gpd each for the Klockner and Klockner
plume would be required. The exact number and location of the
injection wells would be determined during remedial design.

Treatment and discharge options for this option are the same as
those for Alternative 2, Option A. However, one single treatment
facility would be constructed, instead of three separate
facilities discussed in Alternative 2.

It is expected that the amount of groundwater treated would vary
in time. 1Initially, groundwater would be treated at a total rate
of approximately 1,060,000 gpd, but would decrease to
approximately 560,000 gpd as the Wall Street/East Main Street
plume attained remediation goals (estimated at approximately 11
years). At that point in time, only the wells extracting
groundwater from the Klockner and Klockner plume would continue
to operate (estimated at approximately 16 more years).
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Considering this variation in treatment requirements, a modular
approach could be used in estimating the size of the treatment
facility. The facility could have two modules, essentially one
for each of the two plumes being treated. As soon as the
rerediation of the Wall Street/East Main Street area is
ccmpleted, one module could be shut off, achieving a significant
reduction in O&M costs for the duration of remediation. The
overall cleanup time frame is estimated to be 27 years.

Option 3A(2) - Extraction, Chemical Oxidation enhanced by UV
Photolysis with Treated Water Discharge

Reinjection to Discharge to
groundwater surface water
Estimated Capital Costs: $ 5,040,000 $ 4,450,000
- Estimated Annual O&M: $ 1,547,000 $ 1,491,000
Estimated Present Worth: $ 17,448,000 $ 16,424,000
Implementation period: : 27 years 27 years

This option is ba51ca11y the same as Option 3A (1), w1th the
exception that chemical precipitation would be followed by
chemical oxidation enhanced by UV photolysis.

Option 3A(3) - Extraction, Carbon Adsorptlon with Treated Water

Discharge
Reinjection to Discharge to
groundwater surface water
Estimated Capital Costs: $ 4,882,000 $ 4,292,000
Estimated Annual O&M: $ 1,501,000 - $ 1,444,000
Estimated Present Worth: $ 16,922,000 . $ 15,898,000
Inmplementation per-iod: 27 years 27 years

This option is basically the same as Option 3A(1l), with the
exception that chemical prec1p1tatlon would be followed by carbon
adsorption.

Alternative 3B: Combined Remediacion of the Klockner and
: Klockner and Wall Street/East Main S8treet Plumes
and Separate Remediation of the Roned Realty
. Plume

The major features of this remedial alternative include the
groundwater extraction (pumping and collection) from all of the
three contaminant plumes, construction and operation of two
separate facilities for groundwater treatment, discharge of the
treated water from the two separate treatment facilities, and a
performance monltorlng program.
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This alternative includes the combined remediation of the
Klockner and Klockner and Wall Street/East Main Street plumes as
in Alternative 3A, with the addition of a separate extraction and
treatment system for the Roned Realty plume. Treatment and
discharge options for this alternative are the same as those for
Alternatives 2 and 3A. However, one treatment facility would be
constructed for the Klockner and Klockner and Wall Street/East.
Main Street plumes with a separate treatment facility constructed
for the Roned Realty industrial area plume.

Under this alternative, the estimated present worth for treatment
by air stripping with treated water discharge is $19,441,000; by
UV photolysis, $19,008,000; and by carbon- adsorptlon,
©$18,177,000.
SUMMARY OF COMPARATIVB ANALYBIS OF ALTERNATIVES
Evaluation Criteria
The alternatives noted above were evaluated using criteria
derived from the NCP and SARA. These criteria relate directly to
factors mandated by SARA in Section 121, including Section
121(b) (1) (A-G). The criteria are as follows.

e« Overall protection of human health and the environment

+ Compliance with applicable or relevant and appropriate
requirements

* Long-term effectivehess and permanence
+ Reduction of toxicity, mobility, or volume via treatment
+ Short-term effectiveness
« Implementability
* Cost
* State acceptance
+ Community acceptance
Comparisons

A comparative discussion of the major components of the
alternatives, using the evaluation criteria, follows.

Overall Protection

Overall protection of human health and the environment is the
.central mandate of CERCLA, as -amended. Protection is achieved by
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reducing health and environmental threats and by taking
appropriate action to ensure that, in the future, there would be
no unacceptable risks to human health and the environment through
any exposure pathway.

The "No Further Action™ alternative would not provide any
additional protection of human health and the environment than
has been provided by the remedy initiated by the Borough of
Rockaway and later endorsed in the 1986 ROD. No further
treatment would be provided, and only natural and pumping-induced
" processes would attenuate groundwater contamination.

The "No Further Action" alternative is not considered protective
and, therefore, will not be considered further 1n the analysis of
options for this site.

Alternatives 2 and 3 are responsive to the remedial action:
objectives and provide adeguate protection of human health and
the environment.

The major difference among Alternatives 2 and 3 is the manner in
which groundwater is treated and discharged. Since all the
groundwater extraction and treatment options would meet the
cleanup goals effectively, - the degree of protection is not much
different. '

An important difference between the two treatment alternatives is
the construction of the treatment facilities. Alternative 2
includes the use of three separate facilities (one for each
plume) while Alternative 3 treats contaminated groundwater in

one combined facility. For Alternative 3A, there is no provision
of control measures for the Roned Realty industrial area plume.
However, the residual risks associated with that area are not
considered significant since flushing and attenuation processes
would alleviate groundwater contamination.

Compliance with ARARS

Section 121(d) .of CERCLA requires that remedies for Superfund
sites comply with federal and state laws that are applicable and
legally enforceable. Remedies must also comply with the
requirements of laws and regulations that are not applicable, but
are relevant and appropriate. Applicable requirements are
defined as cleanup standards, standards of control, and other
substantive environmental protection requirements, criteria, or
limitations promulgated under federal or state law that
specifically address a hazardous substance, pollutant, remedial
action, location, or other circumstance at a Superfund site.
Relevant and appropriate requirements are defined as substantive
environmental protection requirements, criteria, or limitations
promulgated under federal or state law that, while not
"applicable" to a hazardous substance, pollutant, contaminant,
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remedial action, location or circumstance at a Superfund site,
address problems or situations sufficiently similar to those
encountered at the CERCLA site that their use is well suited to
the particular site. EPA has also developed another category of
requirements, known as "to be considered" (TBCs), that includes
nonpromulgated criteria, advisories, guidance, and proposed
standards issued by federal or state governments. TBCs are not
potential ARARs because they are neither promulgated nor
enforceable. It may be necessary to consult TBCs to interpret
ARARs, or to determine preliminary remediation goals when ARARs
do not exist for particular contaminants. However,
identification and compliance with TBCs is not mandatory in the
same way that it is for ARARs.

ARARs for the Rockaway Borough Well Field site include the more
stringent of the federal or state MCLs, which are shown in Tables
9 and 11, New Jersey Surface Water Quality Standards, Clean Water
Act Amblent Water Quality Criteria, Occupational Safety and
Health Administration Standards, the Resource cOnservatlon and
Recovery Act, and the Clean Air Act.

EPA has divided ARARs into three categories to facilitate their
identification: _

Action-Specific ARARs are usually technology- or activity-
based requirements or limitations on actions or conditions
involving specific substances.

Chemical-specific ARARs are usually health- or risk-based
numerical values or methodologies used to determine
acceptable concentrations of chemicals that may be found in
or discharged to the environment.

Location-specific ARARs restrict actions or contaminant
concentrations in certain environmentally sensitive areas.
Examples of areas regulated under various federal laws
include floodplalns, wetlands, and locations where
endangered species or historically significant cultural
resources are present.

The goal for the cleanup of groundwater contamination at the
Rockaway Borough Well Field site is to restore the groundwater to
the more stringent of the federal or state MCLs which have been
devised to protect drinking water. For groundwater reinjection
options, extracted water would be treated to MCLs, and for
surface water discharge options, it would be treated to attain
New Jersey surface water discharge limitation requirements.

The treatment plant and associated facilities for both
Alternatives 2 and 3 would be operated in accordance with federal
and state hazardous waste treatment facility requirements. Both
alternatives would comply with all pertinent chemical-specific,
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action-specific, and location-specific ARARs as referenced
earlier. .

To ensure compliance with the National Historic Preservation Act,
a cultural resources survey will Le prepared during the remedial
design phase.

Long-term Effectiveness and Permanence

This evaluation 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.

The major benefits associated with Alternatives 2 and 3 include
minimization of migration of contaminated groundwater and removal
of contaminants. The bulk of contaminated groundwater would be
treated to meet ARARs resulting in significant reductions of
risks to human health and the environment. The extracted
groundwater will be treated to achieve the more stringent of the
federal or state MCLs prior to its reinjection into the ground in
order to bring the aquifer to its intended beneficial use without
treatment. For discharge to surface water options, groundwater
would be treated to attain New Jersey surface water discharge
limitation requirements. The long-term performance monitoring
program would confirm the effectiveness of the remedy.

For Alternative 3A, there is no provision of control measures for
the Roned Realty industrial area plume. However, the residual
risks associated with that area are not considered significant,
since flushing and attenuation processes are expected to restore
the aquifer quality in that area prior to the completion of the
remediation efforts at the Klockner and Klockner and the Wall
Street/East Main Street plumes.

The remedy would be designed to prevent adverse impacts to the
Borough's wells. An assessment would be made during the design
of the remedy to ensure that any adverse impacts to wetland areas
would also be mitigated. If appropriate, some of the treated
groundwater could be discharged to wetland areas to help offset
any dewatering effects created by groundwater extraction. It is
believed that reinjecting the treated water will mlnlmlze ‘adverse
impacts.

Reduction of Toxicity, Mobility, or Volume through Treatment

This evaluation criterion relates to the performance of a
technology or remedial alternative in terms of eliminating or
controlling risks posed by the toxicity, mobility, or volume of
hazardous substances.

Alternatives 2 and 3 would reduce the toxicity, mobility, and
volume of the contaminants present in the groundwater through the
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use of extraction and treatment methods. Sludge resulting from

the treatment for metals removal would be disposed of off site,
and spent carbon from the removal of VOCs would be regenerated or

disposed of off site. It is anticipated that, at the conclusion
of the remedial action, the groundwater quality will be within

MCLs. The treatment provided under both of these alternatives
would be irreversible.

The toxicity of contaminants for Alternative 3A, at the Roned
Realty industrial area plume, would be reduced by flushlng and
natural attenuation processes.

Short-term Effectiveness

This criterion considers 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.

The major risk associated with the contaminated groundwater is
the use of it for potable purposes. A GAC filtration system was
installed on the Borough's municipal water supply system in July
1981. Therefore, that risk has already been significantly
reduced.

Neither Alternative 2 or 3 would create any significant short-
term, health-related concerns for the public beyond those
associated with normal construction activities. Increased
traffic durlng construction and transportatlon of treatment
re51duals is expected.

The remedy does present a slight risk increase resulting'from'
emissions; however, these can be minimized through careful
management of the treatment unit.

The remedy would be designed to prevent adverse impacts to the
Borough's wells. An assessment would be made during the design
of the remedy to ensure that any adverse impacts to wetland areas
would also be mitigated. If appropriate, some of the treated
groundwater could be discharged to wetland areas to help offset
any dewatering effects created by groundwater extraction. It is
believed that reinjecting the treated water will minimize adverse
impacts.

Implementability
This criterion examines the technical and administrative

feasibility of a remedy, including availability of materials and
services needed to implement the chosen solution.

Alternatives 2 and 3 both rely on technically feasible and
reliable treatment processes to actively restore groundwater
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quality. Extraction and treatment systems are relatively easily
designed and constructed. The treatment units described in
Alternatives 2 and 3 are readily available, and can be easily
operated and maintained. A pilot-scale treatability study would
be required to establish operating parameters for UV photolysis
as a treatment option. The reinjection of treated groundwater
should be relatively easily implemented, and would aid in the
flushing of contamination from the aquifer. Surface water
discharge should also be relatively easily implemented, however,
it would not influence the movement of groundwater and enhance
the flushing of contaminants from the aquifer.

Alternatives 2 and 3 have few associated administrative
difficulties which could delay implementation. The technologies
have been used successfully to address similar contaminants at
"other Superfund sites, and skilled workers needed to implement
the remedies are readily available in the area. -

Sufficient land is available to build the treatment plants
required for any of the alternatives within the existing
boundaries of the Rockaway Borough Well Field site. Installation
of the extraction and injection wells and their associated piping
may have to take place on private properties and may be expected
to require some administrative and legal efforts.

Cost

Costs are evaluated in terms of remedial action capital costs, .
operation and maintenance costs, and present worth.

The major cost differences between the alternatives depends on
their classification. The No Further Action alternative is the
least expensive with an estimated present worth of $27,000. The
estimated present worth for the Separate Remediation of Plumes
ranges from $19,546,000 to $20,888,000, whereas, for the Combined
Remediation of the Klockner and Klockner and Wall Street/East
Main Street plumes with No Further Action at the Roned Realty
industrial area, it varies between $15,898,000 and $17,818,000.
If remediation of the Roned Realty industrial area plume is
included as in Alternative 3B, the estimated present worth ranges
from $18,177,000 to $19,441,000. The preferred alternative,
3A(1), has an estimated present worth of $17,818,000. Table 10
shows the summary of costs. ‘

State Acceptance

The State Acceptance factor addresses whether the State of New
Jersey supports, opposes, or has no comment on the preferred
alternative.

The New Jersey Department of Environmental Protection and Energy
has conditionally concurred with the selected remedy. The
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Department has raised some issues relative to the attainment of
MCL goals and the consideration of other alternatives. It has
also questioned the effectiveness of moving ahead with a
groundwater remedy without addressing the sources.

The Record of Decision clearly indicates that subsequent source
investigations will be necessary to better characterize any
continuing sources of contamination as well as to determine the
need for remediation of such contamination. It also indicates
"that the MCL goal may be reevaluated based on operating
experience with the remedial system. In addition, the ROD
commits to evaluating reasonable approaches to ensure that the
Borough's water supply system and our extraction and treatment
system operate in a complimentary and efficient manner.
Contrary to the State's position, EPA considered appropriate
remedial alternatives to address the groundwater contamination
and firmly believes that the selected remedy will be successful
in achieving cleanup goals and can be performed in a cost-
effective manner. Therefore, EPA is not making a commitment to
amend the ROD at a later date.

Community Acceptance

This evaluation factor addresses public reaction to the remedial
alternatives which were considered, and the preferred
alternative.

Issues raised during the public comment period and at the public
meeting held on August 12, 1991, are addressed in the
Responsiveness Summary section of this ROD. Upon review of these
comments, EPA has determined that no significant changes to the
remedy, as it was originally identified in the Proposed Plan,
were necessary. C -

SELECTED REMEDY

Section 121(b) of CERCLA, as amended, requires EPA to select
remedial actions which utilize permanent solutions and
alternative treatment technologies or resource recovery options
to the maximum extent practicable. In addition, EPA prefers
remedial actions that permanently and significantly reduce the
mobility, toxicity, or volume of site wastes.

After careful review and evaluation of the alternatives evaluated
in detail in the feasibility study, and consideration of all
evaluation criteria, EPA presented Alternative 3, Option A(1),
Combined Remediation at the Klockner and Klockner and Wall
Street/East Main Street Plumes with No Further Action at the
Roned Realty Industrial Area. This alternative includes
groundwater extraction, treatment by chemical precipitation and
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air stripping, reinjection of treated groundwater, and a
performance monitoring program.

The input received durlng the public comment period, consisting
prlmarlly of questions and statements submitted at the publlc
meeting held on August 12, 1991, and written comments, is
presented in the attached Respon51veness Summary. ‘Public
comments encompassed a range of issues, but did not necessitate
any major changes in the preferred alternative for the site.
Accordingly, the preferred alternative has been selected by EPA.
" as the remedial solution for the site.

The selected remedy addresses only the contaminatéd_groundwater.
Additional investigations to further delineate the extent of the
sources of the groundwater contamination will be necessary.

The goal of the remedial action at the Rockaway Borough Well
Field site is to restore the groundwater to MCLs. Based on
information obtained during the remedial investigation and on a
careful analysis of the remedial alternatives, it is anticipated
that the selected remedy will achieve this goal. However,
studies suggest that groundwater extraction and treatment
remedies are not always completely successful in reducing
contaminants to health-based levels in an aquifer. Actual
operation of the remedial system may indicate the technical
impracticability of reaching health-based water quality standards
using this approach. 1If, during the implementation of the
remedy, it becomes apparent that contaminant levels have ceased
to decline and are remaining relatively constant at levels higher
than the remedial goal, or that it is no longer cost-beneficial
to operate the remedial system, than the remed1a1 goal and the
remedy itself may be reevaluated.

Under the above scenario, it is likely that operation of the
remedial extraction wells and treatment system would be
suspended. The Borough would then need to continue operating its
system to treat the levels of contamination remaining in the
groundwater prior to distribution for potable use.

Since the Borough's water supply system is extracting a portion
of the contaminated groundwater, continued operation of the
system has a beneficial effect on groundwater quality.

Therefore, during design of the selected remedy, EPA will explore
"ways to integrate the water supply and remedial systems to
maximize their combined effectiveness.
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The selected remedy will include groundwater extraction for an -
estimated period of 27 years, during which the remedial systenm's
performance will be carefully monitored on a regular basis and
adjusted as warranted by the performance data collected during
operation. Modifications may include, but not be limited to:

-a) alternating pumping at wells to eliminate stagnatlon
points; and

b) pulse-pumping to allow aquifer equlllbratxon and to
encourage adsorbed contaminants to partltlon -into the
groundwater.

Some additional activities will be performed during the remedial
design and remedial action phases for the site. These activities
are described below. ,

.The aquifers will be periodically monitored during the
remedial design and remedial action phases, as well as
following the completion of the remedial action.

During the remedial design, studies will be undertaken to
further delineate the extent of contamination and
groundwater flow patterns, and to determine if the
remediation of the groundwater contamination can be
accelerated by optimizing the extraction system.

An assessment will be made during the remedial design to
ensure that any adverse impacts to any wetland areas will be
mitigated. If appropriate, some of the treated groundwater
could be discharged to wetland areas to help offset any
dewaterlng effects created by the groundwater extraction.

A cultural resources survey will be prepared to ensure
compliance with the National Historic Preservation Act.

STATUTORY DETERMINATIONS

Superfund remedy selection is based on CERCLA, as amended, and
thie regulations contained in the NCP. EPA's primary
responsibility at Superfund sites is to undertake remedial
actions that achieve adequate protection of human health and the
environment. Additionally, several other statutory requirements
and preferences have been established. These specify that, when
complete, the selected remedy must comply with ARARS, unless a
statutory waiver is justified. The remedy must also be cost
effective and utilize permanent solutions and alternative
treatment or resource recovery technologies to the maximum extent
practicable. Finally, there is a preference for remedies which
employ treatment that permanently and significantly reduce the

. toxicity, mobility, or volume of hazardous wastes as their
principal element. The following sections discuss how the remedy
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selected for the Rockaway Borough Well Field site meets these
requirements and preferences.

Protection of Human Health and the Environment

The selected remedy protects human health and the environment '
through the extraction and treatment of contaminated groundwater.

The extraction and treatment of the contaminated groundwater will
significantly reduce the threat of potential exposure to
contaminated groundwater. The potential risk, estimated under a
future use scenario in the PHE, is 2 x10°. The remedy, upon
completion, will restore the aquifer to the MCLs. .Therefore,
health risks associated with the groundwater contamination
resulting from the site will be reduced to within the acceptable
range -of between 1 x 10* to 1 x 10° for carcinogens,. and the
Hazard Indices for noncarcinogens will be less than one.

There are no short-term adverse impacts associated with the
selected remedy which cannot be readily controlled. While no
cross-media impacts are expected from the remedy, any
environmental impacts associated with site related contaminants
or remedial activities will be addressed in the remedial design.

Compliance with Applicable or Relevant and Appropriate
Requirements

The selected remedy will comply with all applicable or relevant
and appropriate action-, contaminant-, and location-specific
requirements. The ARARs are presented below.

Actioh-Specific

The selected remedy will be in compliance with all federal and
state ARARs. The cleanup goals for the remediation of the
‘'groundwater are the more stringent of the state and federal MCLs
which are standards for drlnklng water.

Emissions from the treatment unit would conform with the
provisions of the Clean Air Act. This will be accomplished
through the installation of appropriate air pollution control
equipment if necessary. Sludge from chemical precipitation would
be disposed of according to RCRA requirements. Occupational
Safety and Health Administration requirements would be complied

. with during the implementation of the remedy.

With respect to state action-specific ARARs, the air stripper and
any other regulated equipment will be designed, constructed, and
operated to meet the Air Pollution Control and the Noise
Pollution Control Act requirements and regulations.
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Chemical-Specific

The more stringent of the state and federal MCLs will be used as
cleanup goals for the groundwater remediation.

Location-Specific‘

The site is not within the coastal zone as defined by the State
of New Jersey. Additionally, there are no federally designated
wild and scenic rivers and there are no significant agricultural
lands in the vicinity of the site. The project area may be
sensitive for the discovery of cultural resources. Therefore, as
discussed earlier, a cultural resources survey will be prepared
during remedial design. Additionally, a wetlands assessment will
be perfurmed at that time to determine the presence of and
potential impacts on wetland areas. If the remedial action takes
place in a floodplain, or will result in changes to flooding
levels, a floodplains assessment will be conducted during the
design phase.

Utilization of Permahent Solutions and Alternative Treatment or

Resource Recovery Technologies to the Maximum Extent Practicable

EPA has determined that the selected remedy represents the
maximum extent to which permanent solutions and treatment
technologies can be utilized in a cost-effective manner for the
Rockaway Borough Well Field site. Of the alternatives that are
protective of human health and the environment, and comply with
ARARs, EPA has determined that the selected remedy provides the
best balance of tradeoffs in terms of long-term effectiveness and
permanence, reduction in toxicity, mobility, or volume achieved
through treatment, short-term effectiveness, implementability,
cost, and community acceptance. ‘ ,

Alternative 2 reduces the toxicity, mobility, and volume of the
contaminants in the groundwater; complies with ARARs: provides
both short-term and long-term effectiveness; and protects human
health and the environment equally as well as Alternative 3.

The costs for both of the alternatives are also relatively close.
However, Alternative 3 may be more easily implemented than
Alternative 2. Therefore, the selected remedy is determined to
be the most appropriate solution for the contaminated groundwater
at the Rockaway Borough Well Field site.

Cost Effec;iveness

The selected alternative is determined to be cost effective
because it provides the highest degree of protectiveness among
the alternatives evaluated at reasonable cost.

25



Preference for Treatment as a Principal Flement

By extracting and treating the contaminated groundwater, the
selected remedy addresses the threats posed by the site through
the use of treatment technologies. Therefore, the statutory
preference for remedies that employ treatment as a principal
element is satisfied by the selected remedy.
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(8) The mniur of sasples in vhich the chemicel was detected divided by the tetal muber of samples
nalyzed for that chamicel.

2) Remge of beckgrosd corcentrations reported from wells R8W-4 and RBV-S.

2:) Su::.u. FG-;' W+ through Wi-7, P-4, RRW-6 through RBW-8, SAl-04, SA1-07, ang SMC-1
throwgh $al-

(d) Tentatively identified compourd.

(e) Ore of the sarples s srelyzed tvin, therefore the srithmetic Jsan of the two concentrations is

reporied. .
(f) Saples: ”-1zthrw§h »EQ- ?,;é': m; smalyied for {morganic chemicsls.
(g) Samples: DGL-2 through DCG-7 | °
(A) Samples: Pu-1, Pu-S, RBW-9, RBW-1A, RBV-2, SA1-C2, snd SAI-C3.

* » Compound not selected as o chamicsl of potontial concern; see text.

POCR QUALITY
 ORIGINAL



TABLE 6

.SLABUARY OF CHEMICALS DETECTED IN GROUNDMVATER

AT ROCKAWAY BORQUGK WELL FIELD
(Concentrations reported in ug/L)

Source Ares/ frequercy of Range of Detectead Sackground :
Chemicsl Oetection (s) Concentrations Cenecntnnen {v)
RONED REALTY (g) (econt.)

Inorganic Chemicsis:

Alumimm w 49800 £39 - 4350
Arsenic w1 9.6 o
Sarium "7 33 40.4
Seryllium 71 3.7 N0

*Cacmium 71 3.9 3.
Caleium \ 1Al 124000 20600 - 846400
Chromium "1 68 17.9 - 155

'gehnlt :;} S‘S”l ‘6 20
opper b -
lron 173 1464000 1610 - 7620
Lead w1 37.2 189
Hagnesium 11 &6800 13300 - 20800
Nanganese 173 2060 33 - 1010
Nickel m 59 2.5 - TR.6
Potassium n 11300 - §990
socium 171 00 19100 - 27700
Vanadium 1w 207 18.6 - 26.8
lire 171 196 28.2 - 69.6
WALL ST, AND E. MAlN 8T, (h)

Orpanic Chemicals:

*pig(2-Ethylhexyl dphthalate 173 &4 % -7
Tetrachioroethene (@) $/7 3.3 - 120 ND
Imorganic Chomicals:

Alumimgm 3/3 2% - 27300 439 - 4350
Arsenic 1/3 3.% ND
Sarium 373 20.5 - 195 40.4
Seryllium 1/3 .9 - ND

*Calcivm 3/3 35700 - $3300 29600 - 84400
chromium 33 Jd e 17.9 - 15§
Cobalt 173 31.6 b.6
Copper 373 6.6 - 9% %.4 - 20
iren 33 1125 - 48000 1610 - 7620
Lead 3/3 2.6 » 11.7 1.8 »
Nagresium 373 10800 - 23000 13300 - 20800

*xanganese 373 36.2 - 93 33 - 1010
Nickel 3/3 B 362 2.8 - T4
Potassium 33 1975 - §7N0 2990 - $%90
Selenium 373 2.1 - 4.3 )
Sodium 3/3 _&T450 - 60900 19100 - 27700
Yaradium 373 33.6 - 122 38.6 - 26.8
2ime - 373 3.1 - 1N 28.2 - 69.6

(a) The nurber of sasples in which the cheaicsl was detected divided by the total nutber of seples

sraiyzed for that chemical.
(8) Range of beckgraund comcentrations reported lfe- wells RBW-4 ond RBW-S.

() Samoles: FG-1, W1 through W-7, PW-6, RBU-6 through RBW-8, 01-06, $Al-07, u'd e

through SHCe 5%
(€) Tentstively identified

(e) One of the saples was aralyszed tu!eo. thorofon the arithastic mean of the two comcontrations is

reported,

('f) sarples: PP-1 through PP«§; nwln m; srelyzed for inorganic m-mu.

(g) Somples: DGC-2 through occ-r
(h) Sarples: PW-1, M-S, RBU-1, m-u RBN-2, BAl- 02. ongd SAI-03.

® 5 Compound not selected as » chemical of potentisl concern; see test,

FOCR QUALITY

O

l
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TABLE 7 :
CNRONIC DRAL TOXICITY VALUES FOR CNENICALS OF POTENTIAL CONCERN

Chronic Reference USEPA Weight
" bose (mg/kg-day) Reference Sarcer of Eviderce $iope
{Uncertainty . Dose Slope factor Classificotion Fector
ghemical Facter) <o) Torget Organ (b) Source (9g/kg-day)1 ({3) Source
oryanic Chemicals:
gis+1,2-ichioroethene 18-02 [3000) - Slood NEAST .. 14 118
trors-1,2-Dichicroetnene 2e-02 110003 . $icod Serum RIS .. ] IRIS
1,1-Dichloroethane . 18-01 11000) . Kigney NEAST ) 4 WEASY
1,1-Dichioroethene ©E-03 [1000) Liver 1018 -0 4 s
Sthyibenzere 1E-01 {1000} Liver/Xigney mis oo ® 1] 331
Sethylone chioride 6t-02 1100) . Liver {31 7.5¢-03 82 s
fetrachiorsethene 1€-02 £1009) Liver s $.15-02 (@) [ NEAST
Toluene 2E-01 11000) Liver/Kidrney 118 oo % L3
Srichioroethene 7.68-03 11000) Liwe A 1997 1.18-02 - 82 MEAST
viny! ehlorice .o ‘oo oo 1.9800 '3 wEAST
Zylomas (tetal) - 2800 (1003 Cus/morgsl ity ] 31 ] oo ® ] 3%
frorganic Chemicals:
‘tm{m oo e oo oe ' oo
arsenic 1£-03 1) skin nEASY 00 (M) a m:s
Sarium TE-02 ) floc pressure s oo ® oo
Serylifum SE-03 (100) Total tumors | §1 £.36+00 gz is
‘.“{w oo oo oo 'Y oo
?mia tf) SE-03 I500) fletvous system 1e1s .. g s
ml‘ oo LY oo o LY
Copper 3.7E-02 1) (9) 61 Trace ugAL? . o .o
"m . ‘e 'Yy oo Py ' oe
besd .o (7} . 18 .. 82 nIs
m{m .o oo oo oo ® ee .
Sarqarese - 1801 11} 1< 1] NEAST oo ® s
wicke!l eE-02 [300) Sotly weight {311 oo ] mis
Potass ium oo oo oo Py -] P
Selenium 3e-03 118} ‘Dermatitis s oo ® nis
‘“im oo oo Y o [ -] .o
Varedium TE-03 11003 Liver, Kidney NEAST .o ® ..
2inc 2E-01 110} - Angmig ® .o

NEASY o

£8) Uncertainty factors usec to Gevelop refereonce Goses gemerally corsist of multiples of 10, with esch factor representing o
specific sres of urcertainty in the cats eveilable., The starcard ucertainty factors inciuse the following:
* A 10-folg faczor tc accost for the variation im sensitivi'y evong the msnters of the humen poslation;

o & 10-fold fastor te sccount for the uncertainty (m extrapolat.on snire! Gata to the case ©f Aumens;
e & 10-fold factor tec accoumt for umcertainty (n extrepolating from subchronit to ehrenic exposure Gurstions;
* A 10-fol¢ faster to sccoumt for the uncertainty in eatrapolating from LOAELS to MOAELS.

D) A target orgar is the or;e- most semsitive to 8 chemical’s toxic effect. RfDs are besed on toxic effects In the target
organ. If on RYD was basec on 8 stully in which & tarpet orpen wes not igentifiec, on organ or systea known to be sffected by
the chemicel is (istec. )

€e3 £Pa weight of Evigence for Carcimogenic Effects: [A) s Numen corcinogen besed on te evidence from humn
stuies; [82) = Prodable humn carcinogen based on inadequite evidence from humn studlies snd scequite evidence from
snimal gtugies; [C) s Possibie humen carcinogen Dased on Limited evidence from snimsl stuties {n the sbsence of Auman |
studies; snc [D)-= Not classified a3 to Aumen carcinocgenicity. :

(@) Withgrawn by EPA. :

(e) Under reviev by CRAVE workgrom. . .

€f) ::xiefty griteria reported is for ehramium Vi, as oll chremium i3 comservatively assumed to be in the form of

romium V3, .

L { )] b;intine water starcard reperted in mg/l is converted to mg/kg-day by sssuming 0 70 kg asdit corwumms 2 Liters
of water per cay.

€M) BPA 1682, special report on ingested {rorganic srsenic skin comcer; mutritional essentiality. Rist assessment forum.
§PA, washingtom, D.C. EPA 625/3-87/013F. July 1988.

UWOTE: CNS & Central mervous system
6! s Castreintestimal :
IRIS = Imteg-sted Risk Informetion System « februmry 1, 1991
WEAST = Wealth E¢fects Assessment Surmary Tables - Septomber 1, 1990
WA s Drimkimg Water Mealth Advisory ‘
£PA s Envirorrental Protection Agemcy
.. & Ko informgtion svailadle



 TABLE 7
CHRONIC INNALATION TOXICITY VALUES FOR CNEMICALS OF POTENTIAL CONCERN

Chronic Referernce . USEPA Weight
Dose (mg/kg-dsy) Reference Concer of Evidence Slope
(uncertainty ’ Oose Slope factor Classitication Fsctor
Cheenicsal factor] (s) - Target Organ (d) Source (mg/ky-day)-9 (e) . Source

Organic Chemicals:

eis-1,2-Dichioroethene .. .o ‘ NEAST oo ) IRIS
trang-1,2-Dichicroethene .. .o . RS .o N 0 RIS
1,1-Dichiercethane 1¢-01 (10003 (!m HEAST (d) € RIS
1. 1-Cichioroethene .o . . IrlS : 1.88-01 ¢f) 4 RS
Ethylbenzere 2.98-01 (300) (e) oovﬂmfml tex. iRis . .o ) -] IRIS
ethylene chioride 8.6E-01 [100]) (e) inr NEAST 1.68-03 (f) 82 s
Tetrachioroethene .o © IRIS 1.86-08 ¢f,0) 2 MEAST
Tolusne . 5.7e-01 1100) (&) ﬂtllrriut!a\ NEAST o 0 JR1S
Trichloroethene . .o oe { §3 1.7¢-02 [ ¥ HEAST
Vinyl chlerice .. oo oo 2.98-01 (f) A NEAST
Xylenes (totat) 8.6E-02 1100} (@) CnS/Respiratory NEASY ee ® IR1S

€8) Uncertainty facters usec to develop reference doses nmnlly consist of multiples of 10, with each factor representing o
specific area of uncertainty in the dats svailable. The starcard uncertainty factors include the following:
* A 10-fold factor to sccount for the varistion in semsitivity among the members of the humen population;
= A 10-fold factor to account for the uncertainty in extrapolation animel cats to the case of humans;
* A 10-fol¢ facter to sccount for umcertainty in extrapolating from subchronic to chronic exposure wntlm,
A 10-fol¢ factor to account for the uncertainty im extrapolating from LOAELS to NOAELS.

£D) A target organ is the organ most sensitive to a chemical’s toxic effect, RID‘s are based on toxic effects im the nrnu
orgen. If an R¢D was Dased on 8 studly in which & tarpet organ was not idﬂmﬂtd 8NA Organ Or System known 20 be affected
by the chemical is listed.

€c) EPA weignt of Evidence for Carcinogenic Effects: [A) = Humn eoreimm based on aceqate evidence from humen
studies; [(B82) = Probable humen carcinogen besed on insdequate evidence from human studies and adequate evidence from
animal gtucties; [C) s Pessible humen corcimogen based on Limited evidence from snime! studies in the absence of humen
studies; and (D) = Not ‘classified as to humn carcimogenicity.,

) Withdrawn by EPA.

(e) Criterion reported in mg/m3 is converted to n/n-dly by assuming a T0 kg scult imhales
20 cubic meters of air per cay.

€12 stancarc reported in (wg/m3)-1 is converted to (mg/kg-day)-1 by assuming @ 70 kg auit imhales
20 cuic meters of air per cay,

€93 Tetrachloroethens is under review by CRAVE workgroup.

WOTE: CNS = Central Nervous System
IRIS = Integ-ated Risk Information System - March 1, 1991
WEAST ® Healtn Effects Assessment Suwmsry Tables uptmr 1, 1990
== @ o information svailable



TABLE 8

CUMULATIVE R1SKS 10 0-30 YEAR OLD RESIDENTS USING UNTREATED
GROUNDWATER FROM THE ROCKAWAY BOROUGN WELL FIELD SITE
CINGESTION 44D BATHING EXPOSIMES)

Upper Sound
Excess Lifotime
gancer Risk Kazerd fncex
KLOCKNER § KLOCKNER
Ingestion . 1 (LE+D1)
fath % 38-06 <t (TE-02)
Total . »1 (68+0Y)
PETITY PALNT
Ingestion - 21 (38+00)
Sath * 3t-09 <} (5¢8-03)
Total %06 »1 (38+00)
RONED REALTY
Ingestion ot-04 »1 (82+00)
Bath % ot-08 - €1 (6F-04)
Total oE-04 1 (8£+00)
WAL ST. & E. MAIN ST,
Irgestion &E-04 1 C18+01)
Bath * 28-07 <1 (9E-04)
Totat 6E-04 »1 C18+01)

% - Inhalation and dermal

Ci

-, ,-. .-

h.w



TABLE 8

CUNULATIVE RISKS TO ADULT RESIDEKTS USING UNTREATED GROUNOWATER
, FROM THE ROCKAWAY BORQUGH WELL F.ELD SITE
CINGESTION AND SHOWERING EXPOSURES)

F"‘fO
(:3"1:<.a

Upper Sourdd
Source Ares/ Excess Lifetime
Exposure Pathway Carcer Risk Hazard Index
KLOCKNER & KLOCKNER
Ingestion 1%€-03 »1 (3E+01)
Shower « L 1E-03 <} (60-06)
Total 28-03 »1 (3E+01)
PETITT PAINT
Ingestion 1£-06 »Y (28+0D)
Shower * 2t-07 1 (38+00)
Total 1%-06 »1 (SE+00)
RONED REALTY
Ingestion 42-04 »1 (680D
Shower % SE-06 <1 (58-04)
Total 4E-04 >3 (6E+00)
WALL ST. 8 E. MAIN ST,

Ingestion . »9 (BE+00)
Shower % 28-06 Mot applicable
Total ‘38 »1 (8E+00)

% - Inhalation and dermal

....
*,.
T
-

2T

1%
in‘\l n!—

PPN




. TABLE 3

MAXIMUM CONTAMINANT LEVELS AND GROUNDWATER QUALITY STANDARDS FOR
"CHEMICALS DETECTED AT THE ROCKAWAY BOROUGH STE (vph)

: ~ : S NJDEP
T New Jersey foderal . Groung-
A:280 Maximum New Jorsey Maximum water
. Comaminam Groundwater - Comami- Chanup
Chemica! Lavels (a) Stancards (®) namt Lovels Level
Berzene 1 10 8(9
Bromochloromethane - 100 (P - 100 (¢.¢)
Cabon Tetrachioride 2 20 8 (9
Chiorobenzens 4 4 (P) - 100 (o)
Chicroform - 100 (P.¢) ' 100 (¢.6)
1,2-Dichioroethane 2 2@ 4 8 (0
1.1-Dichioroethens 2 20) 7©
¢is-1,2-Dichiorosthene 10 . 10(P) 70 (o)
trans-1,2-Dichiorogthens 10 00 100 (o)
1.2-Dichioropropane - - - 8 (o)
Ethylbenzens - - 700 (o)
Teirazhioroethens 1 1P 8 (o)
1.1.1-Trichioroethane 26 26 (P) 200 ()
Trichioroethene 1 1(P) 8 ()
Viny! Chiorige e 2®) 2o
Xylenes (Tota) ad

Y 10,000 (s)

(e)

Standad not developed for this chemical.

Proposed

Amengment 280 to the New Jmoy Sfs Drinking Water Act. New Jersey Drinking Water Institute
recommengec MCLS. In the absence of a NJ Siaze promuigated MCL for 8 speclic compo mg,
NJDEP aZopts the Federal MCLs as stated in Section 7:10-8.1 Ul the NJ SDWA . .

New Jersey Water Poliution Comrol Ast Ground Water Qualty Standards (NJAC 7:6-8).

The value of 100 ug/iter is for total trinalomethanes (Le., the sum of chioroform, bromochioromethan
ang bromgform).

40 CFR, Pant 141.Nationa! Primary Drinking Water Reguitions. 82&533 585-587.

Environmemal Protection Agency (EPA). 1991. Nationa! Primary and Secondary Dnﬂkmg er
Regulzions; Final Rule. Feceral Register. Vol 88, Ne. 20, January 30, 1991.

POOR QUALIT
CRIGINAL



TABLE 10.
Cost Estimetes for Alternative 2 : Option A: Reinjection/ Alr Stripping/ Chemical Precipitation

.........................................................................................................................................

e CAPITAL ANNUAL O8N COSIS PRESENT WORTH
COSIS 1st month month 2-60 yesrs 6-11  years 12-16 years 17-27 yesrs 28-32 OF ORM 210X

......................... L N L L L R N R R A N L L L L L L TR T PR W Y W SR P A

€1) LONG- TERN MONITORING & REVIEW $110,000 185,000 185,000 366,000 366,000 433,000 $33,000 641,293
(2) GROUND WATER ENTRACTION SYSTEM $718,000 $394,300 $276,200 $276,200 $138,100 $138, 100 $0 82,182,472
(3) TREATMENT SYSTER 81,741,000 81,816,200 31,007,500 $1,007,500 '$440,500 440,300 80 87,819,100
(4) TREATED WATER DISPOSAL $688,000 $105,000 $75,000 $73,000 $40,000 $40,000 $0 $599,317
ewstszsacezsezEss CEZEZEITETRETSZRIR="SIETTZES .
CONSTRUCTION SUBTOTAL $3.257,000 $2,400,500 $1,443,700 81,424,700 3684 ,600 $651,600 $33,000 $119,242,184
Neslth and Safety, 10% $325,700 $200,050 4144370 $142,470 $68,460 463, 160 83,300 81,124,218
0id Contingency, 15X $408,350  $360,075 $216,5%5 $213,70% $102,690. 197,740 $4,950 81,686, 320
Scope Contingency, 30X $977,100 :
L § 4 R E N ER B SRR RS YRR EARSRRRREERRER
-y CONSTRUCTION TOTAL $5,048,350 $3,000,625 $1,804,625 $1,780,875 $855,750 614,500 © 541,250 $14,052,730
T () admintstretive § Legal, 5% $252,418 '
0 (’) Services During Construction, 10X $504,035
7 N . .susm e LEZBTTTRELTELRERATL XL ssme 1 1]
TOTAL IMPLEMENTATION COSTS $5,005,603 $3,000,625 $1,804,625 $1,780,875 1855, 750 $814,500 - - $41,250 $14,052,73%0
Engineering & Design, 10% $580,560
as ez 21 2] SELSREELIERESNENSNEITXIZLIRL |
TOIAL ESTINATED COSTS $6,306,163 33,000,625 81,004,625 $1,760,875 $855, 750 614,500 341,250 814,052,730

NET PRESENT UORTH OF COSTS OF ALTERNATIVE: $20,438,092
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Cost Estimates for Alternative 2°:

TABLE 10
Option 8: Reinjection Chemicatl Onidation Enhanced

with UV Photolysis/ Chemical Precipitation

WET PRESENT VORTH OF COSTS OF ALTERMATIVE:

$20,6088,413

(3{4.] CAPITAL ANNUAL ORM COSTS PRESENT WORTN
COSTS st month  month 2-60 years 6-11  years 12-16 yesrs 17-27 years 28-32 ©OF OM 210X

(1) LONG-TERM MONITORING & REVIEW  $110,000 385,000 385,000 66,000 $66,000 $33,000 $33,000  $641,295
(2) GROUND VATER ENTRACTION SYSTEM »718,000 $39%,300 $276,200 $276,200 $138,100 4138, 100 %0 SZ.!Q,‘?Z
(3) TREATINENT SYSTEN 81,785,500 $1,866,000 ",06!,560 $1,043,500 $460,500 $460,500 40 18,108,916
(4) IREATED UATER DISPOSAL $608,000 $105,000 875,000 75,000 $40,000 $40,000 0 $599,317
EERREERRRR Y ERRT LIS RLEIRNITLERFELTT RSB

© CONSTRUCTION SUBTOIAL 43,301,500 $2,450,300 81,479,700 31,460,700 $704,600 $671,600 $33,000 311,531,990
Nealth and Sefety, 10X ' 4330, 150 $245,030 $147,970 $146,070 470,460 47,160 $3,300 $1,133, 200
8id Contingency, : $8495,225  $367,5¢5 3221955 $219,105 $105,690 $100, 740 $,950 1,729,800
Scope Contingency, 30% $990,450 i .

X 22EZCEEECZRIZEIREEERRERSINEIENE

CONSTRUCTION TOTAL 35,117,325 83,062,875 $1,849,625 31,025,875 3880, 750 $839,500 841,250 814,414,999
Aduinistretive £ Legal, 3% $235,066
Services .Dur ing Construction, 10% 3511, 733
[ 13 ¢ ¢ 213371334 CERREREE RTINS EERECATSERE SRR SRNABEEIRESN :
TOTAL IMPLENENTATION COSTS 85,804,024 83,062,875 $1,849,625 31,025,875 4880, 750 $839,500 349,250 $14,614,999
Engineering & Design, 10X 588,492 ’

- .l.‘...!t!.: SEBER", 1 SESERERRRESSEESEIEARAIRER E2SRNER eENE
TOIAL ESVINATED CUSTS $6,473,416 33,062,873 $1, uv 625 81,825,875 4880, 750 $839,500 $41,250

$14,414,999



‘Cost Estimates for Alternstive 2 : Option C: Reinjection/ Carbon Adsorption/ Chemicst Precipitstion

TABLE 10

........................................................................................................................................

NET PRESENT WORIN OF COSTS OF ALTERNATIVE:

$20,085,557

17EM CAPITAL ANNUAL O&M COSTS PRESENT WORTR
_ COSIS 1st month  month 2-60 years 6-11  years 12-16 years 17-27 yesrs 28-32  OF O 210X
’ ‘(1) LONG-TERN MONITORING & REVIEW $110,000 185,000 $8§,000 146,000 66,000 - 433,000 $33,000 m',m: -
. (2) GROUND VUATER EXTRACTION SYSVEM sm,ooo $39¢,300 $276,200 276,200 $138, 100 $138,100 10 82,182,472
(3) TREATMENT SYSIEN 81,565,000 81,014,000 $1,006,500 $1,006,500 $440,500 $440,%00 $0  $7,812,505
(4) TREATED VATER DISPOSAL $688,000 $105,000 75,000 373,000 $40,000 $40,000 10 $599,317
] t-t 2 3§ =EETEE = RETTWENEERSERERS R a8
CONSTRUCTION SUBTOTAL $3,080,000 $2,398,300 $1,442,700 $1,423,700 $484,600 $651,600 $33,000 811,235,589
Weslth and Sefety, 10% $308,100 $230,830 844,270 $142,370 368,460 865, 160 83,300 81,123,559
®id Contingency, 15% $062,150  $359,745 3216405  $213,55S $102,690 397, 740 $4,950  $1,685,338
Scope Contingency, 30% $924,300
SCTE 2EERWERREES
CONSTRUCTION TOTAL 84,775,350 $2,997,875 81,803,375 81,779,625 $855,750 814,500 $41,250 814,044,486
Adeinistrative § tegsl, 3X 328,778 ‘
Services During Construction, 10X  $477,55%5 ‘
s Bl.t.s.;:llI!S‘.S..SQSI'---- e 3
TOTAL INPLEMERTATION COSTS $5,491,883 $2,997,87% 81,803,375 91,779,625 $8355,750 $814,500 841,250 314,044,486
Engineering § Design, 10X $5¢9, 188
as : 4 BERR SEEEZTRE2EREEN
TOTAL ESTIMATED COSIS 86,041,070 92,997,875 $1,803,375 81,779,625 - 3855,750 $814,500 841,250

814,044,486



Cost Estimates for Alternative 2 : Option D: Surfece Water Discharge/

TABLE 10

Air Strippings Chemicat Precipitation .
----------------------------------------------------------------------------------------------------- cwescscdeccsncvoaccssscncnncccsanacren

11EM CAPITIAL ANNUAL O COSTS PRESENT UORTH
COSIS 1st month month 2-60 years 6-1% yurs 12-16 yeers 17-27 years 28-32 OF O 10X
€1) LONG-TERN MONITORING & REVIEW $110,000 $8%,000 485,000 $66,000 66,000 433,000 $33,000 $641,295
(2) GROUN>. UATER EXTRACTION SYSTEN $713,000 $394,300 $276,200 $276,200 8138, 100 $138,100 80 $2,182.42
(3) TREATRERT SYSIEN $9,7641,000 81,816,200 $1,007,500 81,007,500 $440,500 $440,500 80 47,819,100
(4) TREATED VATER DISPOSAL $601,500 $58,000 $38,000 $38,000 420,000 20,000 10 '8-!03,‘!22
REES == -t;xx;lx'U-K-S8288l!ltlt.ltl’l::lﬂl.!!! s BB [ 311
CONSTRUCTEION SUBTOIAL 33,170,500 $2,353,500 $1,406,700 $1,387,700 664,600 4631,600 $33,000 $10,946, 190
fealth and Safety, 10X 317,050 $235,350 140,670 $138,770 $66,460 843,160 $3,300 81,004,619
8id Contingency, 8%/75,575 $353,02% $211,005 $208, 155 $99,690 $94,740 $4,950 81,641,928
Scope Contingency, 30% 2951, 150 :
13 L 14 ICIS'BI'.:.8!!28!'..!‘.!!.882
CONSTRUCTION TOTAL 84,914,273 82,941,875 81,758,375 81,734,625 $830, 750 $789,500 $41,250 $13,602,737
Administretive & Legatl, 3X 8245,7%%
Services During Construction, 10% $491,428
A SR R I E S R E R A E E S R R R R EE S E SR E S RN S R TR E NS EEEREARNEESEESBEEREIER !823Hlﬂ!ll'l.lt!!'lg.s"lt-
TOTAL INPLEMENTATION COSIS 85,658,416 82, 1,875 81, 750 IS 81,734,625 $830, 750 $789,500 $41,250 813,602,737
tnglmrlm & Oesign, 10X $363, 142
;-;.;-::s:x::::2382.8!'!.'.!8!!8::!!.8 t 133
tom ESTINATED COSTS $6,216,558 32,941,875 $1,750,375 81,734,625 $830, 750 789,500 341,250 $13,6082,737

WET PRESENT WORTA OF COSTS OF ALIERNATIVE:

19,899,205



TABLE 10

Cost Estimates for Alternative 2 : mﬂdn €: Surface Uater Discharge/ Chemicel Onidation
Enhanced with UV “hotolysis/ Chemcisl Precipitation

.......................................................................................................... becovsacsnnssocsncancccncscosnna

(R{{] CAPITAL ANNUAL Otm COSTS PRESENT WORTN
COSIS st month  month 2-60 years 6-11  years 12-16 years 17-27 years 26-32 OF 02N 310X
(1) LONG-TERN MONSTORING R REVIEV $110,000 365,000  $85,000 366,000 364,000 433,000 433,000 $4414,29%
€(2) GROUND UATER EXTRACTION SYSIEM 718,000 $394,300 $276,200 $276, 200 $138, 100 $138,100 .30 2,182,472
(3) IREATNENT SYSTEN 89,785,500 $1,866,000 81,043,500 $1,043,500 $460,500 $460,500 S0 38,108,916
(4) TREATED WATER DISPOSAL 601,500 '$58,000 $38,000 $38,000 - $20,000 $20,000 0 $303,322
BIRNKEIEIL EERXXELE e ICZESRTEETERRRIETN y 1
CONSTRUCTSON SUBTOTAL $3,215,000 82,403,300 "..“2,700 81,423,700 $684,600 $651,600 $33,000 $11,235,00%
Weslth and Safety, 10% $321,500  $240,330  $144,270  $142,370 368,460 $65, 160 $3,300 81,123,601
8id Contingency, 15% $482,250 $360,495 $216,405 $213,55% $102,690 897,740 $4,950 81,605,401
Scope Contingency, 30X 3964 ,500 o
Y 13 28R SARZRAIXNIITCEESRNEERREES z88E SER .
COMNSTRUCTION TOTAL $4,983,250 $3,004,125 $1,003,375 81,779,625 $0855,750 $814,500 $41,250 $14,045,007
Administrative § Legal, 93X 249,163
Services During Construction, 10X $498,325 _
SEER SESSEUEEFESERESEEREEEREIECERREEESRErSESEERY t3 i3 23 £ EIXLRSCRRECERERRRSCRRESCE
TOVAL IMPLEMENTATION COSTS 35,730,738 $3,004,125 $1,003,375 81,779,625 $855,750 $814,500 $41,250 $14,045,007
Engineering & Design, 10X 8,07 .
4 SZSRSTEZEEEEELERTETRRLISTES
TOTAL ESTIMATED COSIS $6,303,61% 83,004,125 $1,003,375 81,779,625 855,750 $814,500 841,250 814,045,007

WET PRESENT WORTH OF OOSTS OF ALTERNATIVE:

320,348,818




TABLE 10

Cost Estimates for Alternative ¢ : Option F: Surface Vater Discharge/
Carbon Adsorption/ Chemicat Precipitation
.............................................................................................................. peeceassassccasonascnacnse
1En CAPITAL ANNUAL OIN COSTS PRESENT WORTH
COSTS 1st month  month 2-60 years 6-11  years 12-16 years 17-27 years 26-32 OF 03N 210X

........................................................................................................................................

'
(3} lm-l(‘l‘ NONSTORING & REVIEV $110,000 $85,000 385,000 $66,000 366,000 $33,000 $33,000 641,293

(2) GROUND WATER EXTRACTION SYSIEN  $718,000  $394,300  $276,200  $276,200  $138,100  $138,100 S0 $2,182,472
(3) TREATMENT SYSTEW $1,565,000 $1,814,000 31,006,500 $1,006,500  $440,500  $440,500 $0 7,012,505
(&) TREATED WATER DISPOSAL $601,500 ~ $58,000  $38,000 $38,000 $20,000 $20,000 $0 303,322
R B t 34 SEENEEZRREELSNECLRECRREDST = ot 13}
CONSTRUCTION SUBTOIAL $2,994,500 $2,351,300 31,605,700 $1,386,700  $664,600  3631,400 $33,000. $10,939,595
Nealth ond Sefety, 10% ' $299,450  $235,130 810,570  $138,670 $66,460 863,160 $3,300  $1,093,959
8id Contingency, 15X $449.175  $352,695  $210.855  $203,005 899,690 $94, 740 - $4,950  $1,640,939
Scope Contingency, 30% $898,350 -
snn zess ETLSRINTNSTERWLAASN L] srezzzres
CONSTRUCTION TOTAL 84,640,475 $2,939,125 $1,757,125 $1,733,375  $830,750  $789,500 $41,250 313,674,493
Adninistrative & Legol, SX $232,074 B
Services During Construction, 10% $464, 148
SN RS ECRE SR ENERES S EUBE NS ECERENEREEESENESEEREEREER E2ESE fIERSEEREETNERNTTLIZN .

TOTAL INPLEMENTATION COSTS 95,337,696 $2,939,125 81,757,125 81,733,375  1830,750  $789,500 $41,250 $13,674,493
Engineering § Design, 10% 333, 770 B

RESER -3'..‘..’8'::1:- ----- a
TOTAL ESTIMATED COSIS $5,071,466 $2,939,125 81,757,125 81,733,575  1830,750  $789,500 $41,250 $13,674,493

WET PRESENT UORTHN OF COSTS OF ALTERNATIVE: $19,545,959
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