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The Hastings Ground Water Contamination site is an area of ground water contamination
located east of Hastings, Nebraska. An estimated 23,000 people draw their public water
supply from the High Plains Aquifer, which has been contaminated with industrial
chemicals. Contamination of the ground water was first detected in 1983, when the
State sampled the Hastings public water supply system in response to citizen complaints
of foul taste and odor in the drinking water. Ongoing site investigations by the State
and EPA, starting in 1983, have identified several sources of ground water
contamination. The Hastings public water supply system is located onsite and consists
of two VOC-contaminated ground water plumes that encompass the Well #3 subsite. A 1989
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ground water onsite with granular activated carbon to remove VOCs and achieve MCLs,
followed by reinjection, reuse, or onsite discharge; and monitoring ground water to
determine the effectiveness of the selected remedy. The estimated present worth cost for
this remedial action is §1,933,000, which includes an annual O&M cost of $141,000 for
years 0-10 and $72,000 for years 11-12.

PERFORMANCE STANDARDS OR GOALS:
Ground water cleanup goals for the interim remedy are based on attaining risk levels equal

to or below the 10™4 level. Chemical-specific goals that will be met through management
of plume migration include PCE 150 ug/l and TCE 290 ug/l.
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INTERIM ACTION RECORD OF DECISION
DECLARATION

SITE NAME AND LOCATION

Well #3 Subsite, Ground Water Operable Units
Plume 1 - Operable Unit #13

Plume 2 - Operable Unit #18

Hastings Ground Water Contamination Site
Hastings, Nebraska

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected interim remedial actions for the Well #3
ground water operable units. The Well #3 Subsite is a subsite of the Hastings Ground
Water Contamination Site, Hastings, Nebraska. These actions were chosen in
accordance with the Comprehensive Environmental Respcense, Compensation and
Liability Act of 1980 (CERCLA), as amended by the Superfund Amendments and Re-
authorization 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 subsite.

The State of Nebraska concurs with the selected remedies as interim actions for this
subsite.

ASSESSMENT OF THE SITE

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

DESCRIPTION OF THE SELECTED INTERIM REMEDIES

The interim action ROD addresses two separate areas of ground water contamination.
Plume 1 is characterized by carbon tetrachloride (CCl,) and chioroform (CHCl,)
contamination. Plume 2 is characterized primarily by trichloroethene (TCE), 1,1,1-
trichloroethane (TCA), tetrachloroethene (PCE) and dichloroethene (DCE)



contamination." These interim ground water remedies were developed to protect public
health, welfare and the environment by controlling the migration and reducing the
volume and mass of contaminants present in the ground water beneath and downgradient
from each source area of the Well #3 Subsite. Operable unit interim actions will be
consistent with all planned future remedial activities.

The major components of the selected interim remedies include:

Plume 1: EPA and the State of Nebraska will initiate extraction of ground
water by the pumping of well CW-1. From the information gained on CCl,
concentrations and the aquifer response, the full scale ground water
extraction and treatment system will be designed. The system will be
designed to actively control migration of ground water contaminated with
CC], and to rapidly remove contaminant mass from the aquifer.
Contaminant mass removal will be monitored by using existing or newly
installed monitoring wells, if needed. A schedule of sampling and analysis
of the ground water will be initiated to observe the effectiveness and
progress of the remediation system. Extracted contaminated ground water
will be treated to meet Maximum Contaminant Levels (MCLs), as
established under the Safe Drinking Water Act, 42 U.S.C. § 300g-1, with
Granular Activated Carbon (GAC) prior to reinjection or reuse.

Plume 2: EPA will request the Potentially Responsible Parties (PRPs) to
design a ground water extraction and treatment system. EPA will require
that the extraction system be designed to actively control migration of
ground water contaminated with TCE/TCA and other volatile organic
compounds (VOCs) and to rapidly remove contaminant mass from the
aquifer. EPA will also require that monitoring wells be installed and
ground water sampling and analysis be conducted to observe the
effectiveness and progress of the remediation system. Extracted
contaminated ground water will be treated to meet MCLs with GAC prior
to reinjection or reuse.

STATUTORY DETERMINATIONS

These interim actions are protective of public health, welfare and the environment. The
actions comply with action-specific and some chemical-specific federal and state
applicable or relevant and appropriate requirements and are cost-effective. Although
these interim actions are not intended to fully address the statutory mandate for
permanence and treatment to the maximum extent practicable, these interim actions
utilize treatment and thus are in furtherance of that statutory mandate. Because these
actions do not constitute a final remedy for the subsite, the statutory preference for
remedies that employ treatment that reduces toxicity, mobility, or volume as a principal

! Plume 1 was identified in the Proposed Plan for the Well #3 Subsite as the CCl,
contamination plume and Plume 2 was identified as the TCE/TCA contamination plume.

2



element. although partially addressed by these remedies. will be more fully addressed by
the final response action.

Because these interim remedies will result in hazardous substances remaining on site
above health-based levels, a review will be conducted to ensure that these remedies
continue to provide adequate protection of human health and the environment within
five (5) years after commencement of the remedial action. Review of these interim
remedies will be ongoing as EPA continues to develop final remedial alternatives for the
Well #3 Subsite.
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DECISION SUMMARY
Well #3 SUBSITE
HASTINGS GROUND WATER CONTAMINATION SITE
GROUND WATER OPERABLE UNITS

PLUME 1, OPERABLE UNIT #13
PLUME 2, OPERABLE UNIT #18

L SITE DESCRIPTION

The Hastings Ground Water Contamination Site is located in south central
Nebraska. within and east of the city of Hastings, Nebraska. The location of Hastings is
shown by Figure 1. Hastings has an estimated population of 23,000. This site consists of
several source areas which are referred to as "subsites” and depicted in Figure 2.

The Hastings Ground Water Contamination Site consists of an aquifer
contaminated with industrial chemicals, primarily chlorinated volatile organics.
Contamination was discovered in 1983 when the Nebraska Department of Health
(NDOH) sampled the Hastings public water supply system in response to citizen
complaints of foul taste and odor in the drinking water. That same year, NDOH and the
Nebraska Department of Environmental Control (NDEC), now known as the Nebraska
Department of Environmental Quality (NDEQ), began investigating wide-spread ground
water contamination in the Hastings area. The City obtains all of its drinking water
supply from the public water supply system which taps the ground water aquifer, known
as the High Plains Aquifer deposited during the Pleistocene period. The ground water
contamination problems addressed by this interim Record of Decision (ROD) pertain to
this aquifer.

The Well #3 Subsite is located in the Central Industrial Area of Hastings between
B Street and Second Street in the north-south direction, and between Mapie Avenue and
Denver Avenue in the east-west direction. The subsite includes commercial and
industrial properties situated along the Burlington Northern Railroad (BNRR) right-of-
way. The Well #3 Subsite is characterized by Plume 1, which extends eastward from a
former grain storage facility and Plume 2, which appears to extend eastward from an
industrial area between wells CW-4 and CW-9 as depicted in Figure 3.

The source area for Plume 1 is located on property that was formerly used as a
grain storage facility. The source area for Plume 2 has not currently been identified.
EPA published a ROD on September 26, 1989 which selected a remedy for CCl,
contamination in the source area. The source area is currently undergoing remediation.

Hastings Public Water Supply wells are located within the subsite and
downgradient. Figure 3 shows the location of the City wells in relation to the subsite.



IL SITE HISTORY

In 1983, the city of Hastings attempted to put municipal well M-18 into service, 40
years after installation. However, following startup, complaints by citizens of Hastings of
foul taste and odor prompted the City to remove the well from service permanently.
NDEC analyzed samples collected from Well M-18 in 1983 and 1984 and detected
elevated levels of compounds TCA, TCE, DCE and PCE. These compounds belong to a
general class of compounds referred to as volatile organic compounds (VOCs). VOCs
are those chemicals that tend to evaporate when exposed to air. The NDEC also
detected elevated levels of these and other VOCs in three other municipal wells in
Hastings, including Well M-3, which was contaminated with CCl,.

In 1984, the state of Nebraska installed five pairs of monitoring wells in the city of
Hastings to define the extent of the contamination. The EPA began to sample wells on a
quarterly basis in 1985. Due to the presence of VOCs, the city of Hastings
decommissioned several of its public water supply wells including Well M-3; the
Community Municipal System (CMS) operating east of Hastings decommissioned two
wells.

Through EPA’s soil-gas investigations in 1986-1989, EPA found CCl, upgradient
from M-3 in the soils on property currently owned by W.G. Pauley Lumber Co., which
was previously owned by grain merchandisers. After further investigation, EPA
concluded that the most likely cause of the CCl, contamination on the Pauley property
and downgradient of it was a grain fumigant spill. EPA obtained information that during
the 1950s and 1960s, when there were large grain crop surpluses, extensive amounts of
grain were stored for long periods of time while waiting for market. Fumigants were
used on the grain in an effort to keep the grain in good condition. A primary ingredient
of the liquid grain fumigants that was used then was CCl,. CHCI, is a breakdown
product of CCl,. EPA, with the state of Nebraska, is remediating the CCl,
contamination in the soils. EPA has no information that CCl, was ever generated at the
subsite. Therefore, no onsite burial of wastes is suspected.

Prior to 1990, EPA instailed two ground water monitoring wells at the subsite,
MW-23 and CW-1, to assist EPA in defining the extent of Plume 1. In 1991, EPA added
six monitoring wells: CW-2, CW-3, CW-4, CW-5, CW-6 and CW-7. Locations of these
monitoring wells are shown on Figure 3. EPA also collected "in-situ" water samples
during the drilling of these wells.! In addition, quarterly ground water samples have
been collected from completed subsite wells. The analytical results from monitoring well
CW.-7 indicated that the subsite was contaminated with TCE, TCA, PCE and DCE. The
original intent of these sampling efforts was to characterize the CCl, and CHCl; plume
that began at the source control area and contaminated municipal well M-3. An
unexpected result was the discovery of high levels of TCE, TCA, PCE, and DCE in CW-

! In-situ samples are one time only water samples; sampling results are presented in
Table 1.



7. A separate subsequent investigation was undertaken to characterize this plume. In
1992, EPA installed three additional monitoring wells (CW-8, CW-9, and CW-10) to
determine the extent of the contaminant source for Plume 2.

From 1988 to the present, EPA has been collecting ground water samples at the
subsite. See Table 2 summaries of the analytical resuits of the sampling efforts. As more
fully set forth in the Remedial Investigation (RI) Report and the draft Feasibility Study
(FS) Report, two separate areas of VOC contamination within the aquifer have been
identified and are shown in Figures 4 and 5. Figure 4 shows the estimated plume
boundaries based on a ground water contaminant concentration that is equal to a 1 in
10,000 (1X10*) excess lifetime cancer risk.* EPA has targeted contaminated ground
water exceeding the 1 in 10,000 risk level as an appropriate cleanup goal for interim
ground water actions in Hastings.

The contamination source for Plume 2 is presently unidentified but appears to be
emanating from an area north of the BNRR tracks and in the vicinity of monitoring wells
CW-4 and CW-9. EPA has issued Information Requests pursuant to its authority under
Section 104(e) of CERCLA to property owners and business operators in that general
location.’ Based on information provided by Dutton-Lainson Co. (Dutton-Lainson) that
it used and stored significant quantities of TCE and TCA at its plant site, which is
located directly north of CW-4 and CW-9, EPA has requested that Dutton-Lainson
undertake a focused site investigation to determine the amount of TCE/TCA
contamination present within the vadose zone at this location. The results of this focused
investigation will aid EPA in determining if additional remediation is needed for the
TCE/TCA contamination.

EPA has determined that two separate interim actions are needed to address the
contamination at the Well #3 Subsite where the contaminants exceed the 1 in 10,000 risk
level. EPA has estimated that in Plume 1 there are approximately 27 million gallons of
CCl, contaminated ground water containing 79 pounds of CCl,. EPA has estimated that
in Plume 2 there are approximately 97 million gallons of TCE contaminated ground
water containing approximately 720 pounds of TCE. Subsite information used to
calculate the amount of contamination present in the plume is presented in the draft FS.

The ground water data indicate that the subsite’s surface contamination has
migrated and may continue to migrate to the ground water beneath and downgradient of
the subsite. All data resuits are presented in the RI Report which was released on

21 X 10” refers to a contaminant concentration that would cause one additional
cancer for every 10,000 individuals, assuming a lifetime of exposure at target
concentrations. Target concentrations of the contaminants are set forth in Table 3.

3 TCE and TCA were used as degreasing solvents by metal finishing industries, as
well as other industries. Presently TCA continues to be used for degreasing. PCE has
been used by several industries within Hastings. DCE is a breakdown product of PCE
and TCE.



December 14, 1992. The draft FS, based on the RI Report, was released on January 15,
1993. A Proposed Plan explaining the preferred alternative to mitigate the
contamination at the subsite was reieased January 25, 1993 with a public comment period
held from January 25 to March 29, 1993 to receive comments from any interested party
on the Proposed Plan and other subsite documents. The EPA has prepared a
responsiveness summary which addresses the comments received (Attachment A).

IIL ENFORCEMENT HISTORY

Potentially Responsible Parties (PRPs) are those individuals or corporations liable
under CERCLA for the costs incurred by the EPA in responding to a release or threat of
release of a hazardous substance from a facility.* EPA conducted a PRP search to
identify parties liable for Plume 1. EPA found that a grain merchandising business
known as Farmers Grain Storage operated at the subsite. EPA attributes the CCl,
contamination to a spill of grain fumigant during its period of operation. Farmers Grain
Storage is a dissolved corporation. No PRPs have been named for Plume 1.

EPA is actively conducting a PRP search to identify parties liable for Plume 2.
EPA issued a notice letter to Dutton-Lainson Company on November 5, 1992, based on
information that Dutton-Lainson has used TCE or TCA since 1948 and has stored up to
400 gallons of TCE or TCA at its facility. On September 23, 1985, EPA named
Ingersoll-Rand as a PRP for the central industrial area which included the subsites within
the city of Hastings, based on information that Ingersoll-Rand used PCE. On February
26, 1993, EPA issued a notice letter to Ingersoll-Rand specifically for the TCA/PCE
contamination at the Well #3 Subsite. This notice, like the earlier one issued to
Ingersoll-Rand, was based on information that Ingersoll-Rand has used and stored
significant quantities of these solvents.

EPA is continuing to request information from other owners and cperators of
businesses located near the Plume 2. EPA will continue to evaluate the potential liability
of parties and determine PRP status.

IV. COMMUNITY REI.ATIONS

Community relations activities for the Hastings Ground Water Contamination Site
were initiated by EPA in 1984. Early community relations activities included meeting
with City and state officials to discuss the Site (December 1984), conducting interviews
with local officials and interested residents (February 1985), establishing an information
repository (February 1985), and preparing a Community Relations Plan (October 1985).
Since December 1984, EPA has conducted periodic meetings with Hastings city officials
and concerned citizens to update them regarding site work and investigation findings.

* The contaminants of concern, CCl,, CHCl,, TCE, TCA, PCE and DCE are
hazardous substances within the meaning of CERCLA.



The Community Relations Plan was revised in January 1988 and again in January 1990 to
reflect new community concerns and site activities.

Information on the Well #3 Subsite, in the form of fact sheets, has been mailed to
public officials, Hastings’ businesses, and numerous citizens. EPA held a public comment
period from January 25 to March 29, 1993 following the release of the Proposed Plan
(January 25, 1993). The Proposed Plan identified the preferred alternative to mitigate
the two separate ground water contamination plumes at the Well #3 Subsite. On
February 16, 1993, EPA held a public meeting to discuss the preferred alternative for the
subsite and to receive citizens’ comments and questions. Agency responses to these
comments are included in the Responsiveness Summary attached to this Decision
Summary.

V. SCOPE AND ROLE OF OPERABLE UNITS

This interim action ROD addresses activities which will mitigate two separate
areas of contamination within the ground water operable unit in the vicinity of the Well
#3 Subsite and will reduce contaminant mass in the ground water from both plumes.
The purpose of the interim action for each ground water operable unit is to begin
aquifer restoration and collect additional information on the aquifer’s response to
remediation.

This interim action ROD is consistent, to the extent practicable, with the NCP.
According to the NCP, the EPA regulation which establishes procedures for the selection
of response actions, an interim action is appropriate where a contamination problem will
become worse if left unaddressed and where the interim action will not be inconsistent
with a final remedial action. Consistent with the principles of the NCP, these interim
remedial actions are designed to promptly initiate an interim remedial action response
which should prevent further degradation of the aquifer and will rapidly reduce
contaminant mass. '

In accordance with the NCP, the interim actions for the Well #3 Subsite will
complement and be consistent, to the extent possible, with a final remedy. The final
remedy may include ground water monitoring, ground water extraction and treatment
options, well head protection and treatment, and institutional controls. Any future
actions will be considered and selected based on the requirements of the NCP.

As interim actions, these selected remedies need not meet all federal and state
standards for clean-up of the aquifer, nor must they provide a permanent solution to the
contamination problems. Prompt remedial response is necessitated because water supply
wells in the proximity of the Well #3 Subsite that remain in use have been threatened,
and will continue to be threatened, by the contaminated ground water emanating from
the Well #3 Subsite, unless these actions are taken. If left unaddressed, significant
concentrations of contaminants in the ground water could impact other City supply wells,
thus limiting the supply of water available for public use. In addition, if left unaddressed,



the plume will continue to increase in size and migrate, affecting areas not currently
contaminated.

The interim actions to be conducted at all of the subsites which are part of the
Hastings Ground Water Contamination Site will have a common interim goal: to achieve
ground water containment, rapid reduction of contaminant mass in the ground water and
a reduction of excess cancer risk levels to one case in an exposed population of 10,000
over a 30-year period in a seventy year lifetime. In addition, EPA’s interim goal at the
Well #3 Subsite is to rapidly reduce contaminant levels to their target concentrations
within approximately 10 years.® EPA will ensure that any final remedial action will
minimize the potential for human exposure to ground water exceeding health-based
standards.

EPA has calculated the volume of ground water contaminated with CCl, above 31
micrograms per liter (ug/l) and the volume of ground water contaminated with TCE
above 290 ug/l.* These calculations were made assuming an aquifer porosity of 24
percent. To calculate the CCl, contamination, the aquifer was estimated to be
approximately 125 feet deep; it was assumed that the CCl, contamination was present at
the source area in only the upper 9 feet of water. Based upon this information, EPA
calculated that approximately 26.6 million gallons of water is contaminated with CCl,
above 31 ug/l. To calculate the TCE contamination, the levels of contaminants were
assumed to be present in a 50 foot thickness of the aquifer. Based upon this
information, EPA calculated that approximately 97.1 million gallons of water is
contaminated with TCE above 290 ug/l.

Steps have been taken to prevent human exposure to contaminated ground water.
However, unrestricted water use, though it is not known to be occurring, would pose an
immediate threat to human health. Analytical results from samples collected during
EPA’s ongoing investigations are supplied to the City and the NDOH. If future sampling
indicates the chemicals have migrated to other public water supply wells, the NDOH,
which has been delegated authority under the Safe Drinking Water Act (SDWA), 42
U.S.C. § 300f et. seq., can cause the public water supplier to provide water which meets
the requirements of the SDWA.

V1. SITE CHARACTERISTICS
Ground Water Characteristics

The geologic profile in the Hastings area, from shallowest to deepest deposits of
interest, are Quaternary fluvial deposits and Cretaceous marine deposits. Pleistocene

3 The target concentration of a contaminant is the level of contamination that is
equivalent to a 1 in 10,000 cancer risk level.

8 31 ug/l and 290 ug/l represent the target concentrations for CCl, and TCE
respectively.



deposits make up the majority of the regional unconsolidated deposits and contain the
aquifer that supplies the Hastings area. The upper geologic units of the Pleistocene
deposits, the Peonia, Loveland and Sappa Formations, are finely grained loesses and
sandy clays with some sandy lenses. The total thickness of the upper fine grained
Pleistocene materials is approximately 50 to 100 feet. The lower Pleistocene deposits
consist of fine to coarse sand and gravel with discontinuous layers of silts and clays.
These water-bearing deposits are approximately 100 feet thick. The Cretaceous Niobrara
Formation, a marine shale with frequent chalky zones, is considered to be bedrock in the
Hastings area. The contact between the Pleistocene and Cretaceous formations is a
weathered and eroded surface.

The Pleistocene age ground water aquifer is a prolific ground water resource
capable of sustaining substantial pump rates of 1000 to 2000 gallons per minute. The
regional potentiometric surface slopes toward the east-southeast with a gradient of
approximately 0.001 foot per foot (ft/ft) to 0.002 ft/ft. Although there are some
differences between the upper and lower portions of the aquifer, available information
indicates that it behaves as a single unconfined aquifer. The transmissivity of the aquifer
ranges from 90,000 galions per day per foot (gpd/ft) to 225,000 gpd/ft. The hydraulic
conductivity of the aquifer ranges from 989 gallons per day per square foot (gpd/ft?) to
2184 gpd/ft®>. The aquifer is recharged by infiltration of precipitation, seepage from
streams, and inflow from irrigation to the extent of approximately 1.6 inches per year.

The resuits of the RI have indicated there are sources of contamination in the
vadose zone and in the ground water within the Well #3 Subsite and downgradient from
both these source areas. The source area of the vadose zone CCl, contamination was
described in the September 26, 1989 ROD for this subsite. The source area for the
vadose zone contamination for Plume 2 has not yet been identified.

The ground water data gathered during the Rl indicated that CCl,, CHCl,;, TCE,
TCA, DCE and PCE have migrated vertically into the deeper vadose zone and have
entered the aquifer. The data further indicated that once these VOCs entered the
aquifer, they migrated downgradient primarily in the dominant direction of flow.”

Precise ground water plume characterization is made difficult by the fact that the
Pleistocene aquifer is highly transmissive and is heavily used. Seasonal stress on the
aquifer alters the hydraulic flow patterns in the region substantially; consequently,
contaminant concentrations vary seasonally. The present monitoring network is
insufficient 1o fully characterize the extent of the plume but is adequate to establish
primary contaminant plume features.

7 Although the ground water flow is in the east-southeast direction, the nature of the
soils and the thickness of the vadose zone at this particular subsite allow the
contaminants to travel in all directions as they migrate to the aquifer.



Ground water data from all the monitoring and municipal wells depicted in Figure
3 were used to characterize and evajuate the contamination at the Well #3 Subsite.

Analyses of samples collected from the wells named CW-1 through CW-10
indicate elevated levels of CCl,, CHCl,, TCE, TCA, DCE and PCE in the ground water.
Table 2 is a summary of the ground water data collected from all subsite wells. Figure 4
is a depiction of the area of the two separate ground water contamination plumes.

Pursuant to the authority of the SDWA, EPA has established maximum
contaminant levels (MCLs) for CCl,, CHCl,;, TCE, TCA, DCE and PCE. MCL refers to
the maximum contaminant level or maximum permissible level of a contaminant in water
which is delivered to any user of a public water system. MCLs are based on health risk,
treatment technology, cost and analytical methods and are used in developing ground
water cleanup levels. The MCL established for CCl,, TCE and PCE is 5 parts per billion
(ppb or ugf); the MCL for TCA is 200 ppb; the MCL for CHCI, is 100 ppb; and the
MCL for DCE is 7 ppb. Figure 5 shows the areas of contamination which exceed the
MClLs for both CCl, and TCE where Plumes 1 and 2 intermingle.

As indicated by the data presented in this ROD, the MCLs for CCl,, CHCl,, TCE,
TCA, DCE and PCE have been exceeded. All these compounds are VOCs which readily
volatilize because they have high vapor pressures. In addition, these vapors have a
tendency to move through soil pore spaces driven by diffusive and dispersive processes.
Further, gravitational forces tend to drive vapors and liquids in a downward vertical
direction until they meet ground water. VOCs may then become dissolved in ground
water or may be transported separately, if concentrations are great enough.

The continuous movement of CCl, is indicated by the data. For example, prior to
the decommissioning of public supply well M-3 in 1985, CCl, concentrations ranged from
27 to 46 ppb. Since M-3 was taken out of service and is no longer drawing CCl, from
the source area, the presence of CCl, has been noted in MW-23, a downgradient
monitoring well. Recent data from M-3 indicated that the CCl, contamination levels
have remained steady as the contamination moves through the aquifer.

The extent of Plume 2 is not welil defined since its recent discovery at the subsite
in 1991. The field investigation conducted in 1992 focused on identifying the upgradient
source of the TCE found within CW-7. Sufficient data has been gathered to determine
that Plume 2 exists and requires remediation. Additional data regarding the extent of the
VOC contamination will be gathered during remediation.

VI. SUMMARY OF SITE RISKS

CERCLA requires EPA to seek permanent solutions to protect human health and
the environment from hazardous substances. These solutions provide for removal,
treatment, or containment of dangerous chemicals so that any remaining contamination
does not pose an unacceptable health risk to anyone who might come into contact with
them. The risks associated with the subsite were based upon the presence of CCl,,



CHCl,, TCA, TCE, DCE and PCE that have been found in the ground water at the
subsite.

EPA has evaluated potential risks to human health posed by ground water
contamination if no remedial action were taken. The Baseline Risk Assessment, included
as Section 5 of the RI Report, is based on the resuits of the contamination studies and
evaluates potential carcinogenic and non-carcinogenic risks. The results presented here
incorporate the 1992 RI Report, and prior studies conducted at the Well #3 Subsite and
other Hastings subsites contaminated with TCE and PCE.}

In preparing the Baseline Risk Assessment, EPA first determined the most likely
ways in which community members might come into contact with site-related chemicals.
EPA determined that residents living near the Well #3 Subsite might be exposed to
contaminants in ground water if they ingest ground water, use the ground water for
bathing, or inhale ground water vapors while cooking, showering, washing dishes, etc.

Pursuant to Section 300.430(d)(4) and (e)(2) of the NCP, EPA determines
whether or not Superfund remedial actions are required for a site based upon the human
heaith risk for a reasonable maximum exposed individual (RME). RME exposures
generally include not only current exposures given existing land uses, but also exposures
which might reasonably be predicted based upon expected or logical future land uses.

The RME for this site assumes certain exposures which may not currently exist.
EPA believes such exposures are reasonable and may occur unless preventive actions are
taken.

A. Carcinogenic Risks

EPA considers the cumulative carcinogenic risk at a Superfund site to be
unacceptable if an RME for the site results in an increase in cancer risk over background
risk of one-in-ten thousand (1X10*). The term "cancer risk" sometimes is referred to as
"excess cancer risk" because it is the number of additional cases above the average
number of cases that are expected to occur in the general population if the chemicals are
not present.

For the Well #3 Subsite, EPA calculated the increased cancer risk of the RME
using exposure to drinking water from the following monitoring wells:

Plume 1 - monitoring well CW-1. EPA averaged the concentrations of the CCl,
present (240 ug/l) and calculated the RME’s cumulative carcinogenic risk. This
calculation indicated a carcinogenic risk of 3.7 X 10*. This risk is sufficient to
warrant remedial actions for Plume 1; or

8 Risk studies conducted at other Hastings subsites are contained in the
Administrative Record which is available at the Hastings Public Library.



Plume 2 - monitoring well CW-9. EPA used the following data for calculation:
TCE, concentration of 920 ug/l; PCE, concentration of 160 ug/l; and 1,1-DCE
concentration of 86 ug/l. The cumulative cancer risk for the RME at Plume 2 was
calculated to be 2.2 X 10™. This risk is sufficient to warrant remedial actions for
Plume 2.

EPA believes that additional exposures to the water from Plume 1 or Plume 2,
related to showering, bathing and household uses of water, may create additional cancer
risk which has not been caiculated because the oral risk alone was sufficient to warrant
remedial action.

B. Non-carcinogenic Risks

Exposure to chemicals can cause adverse health effects which include birth
defects, organ damage, central nervous system effects and many other non-carcinogenic
health impacts. Non-carcinogenic health effects are based upon contaminant
concentrations and are given a Hazard Index Rating (HI). Compounds with HI ratings
greater than or equal to one would pose an unacceptable health risk whereas those
having a rating of less than one would not pose an unacceptable heaith risk. Table 4 lists
the HI equal to one for each contaminant at this subsite.

For the Well #3 Subsite, EPA evaluated the increased non-carcinogenic risk of
ground water using exposure to drinking water from the following subsite wells:

Plume 1 - the HI is greater than one for Plume 1 where CCl, is greater than 14
ug/l. The following monitoring wells were found to be contaminated with CCl, at
a level greater than 14 ug/l: CW-1, and CW-2. Ground water from former
municipal supply well M-3 were aiso found to be greater than 14 ug/l. This risk is
sufficient to warrant remedial actions for Plume 1; or

Plume 2 - the HI is greater than one for Plume 2 at locations where contaminants
are present at concentrations greater than the following levels: PCE greater than
198 ug/l; TCE greater than 140 ug/l; and TCA greater than 2,516 ugl. EPA
found the HI greater than 1 in the following monitoring wells: CW-7 and CW-9
for TCE. This risk is sufficient to warrant remedial actions for Plume 2.

EPA believes that additional exposures to the water from Plume 1 or Plume 2,
related to showering, bathing and household uses of water, may create additional non--
carcinogenic risks which have not been caiculated.

C. Classification and Associated Risks of Contaminants found in Plume 1
and Plume 2

. CCl, is classified by EPA as B2, a probable human carcinogen. CCl, is

well absorbed by all dosage pathways: ingestion, inhalation and dermal.
Many other toxic chemicals interact with CCl, to increase the toxicity of
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these toxicants. CCl, has been found at the subsite above the target
concentration of 31 ug/l which is the 10 cancer risk level.

Non-carcinogenic effects of CCl, include central nervous system depression
and gastrointestinal tract irritation. Repeated doses cause severe liver and
kidney lesions, including liver tumors in many species of animals. The HI
for CCl, equal to 1 is 14 ug/l; CCl, has been found at levels above 14 ug/l.
Therefore, EPA has determined the presence of CCl, at the subsite may
pose an unacceptable non-carcinogenic risk.

CHC, is classified by EPA as B2, a probable human carcinogen. CHCI, is
well absorbed by all exposure pathways: ingestion, inhalation, and dermal
contact. CHCI, has been found at the subsite in one sample above the
target concentration of 94 ug/l which is the 10 cancer risk level.

Non-carcinogenic effects of CHCl, include central nervous system
depression. Repeated doses produce liver and kidney damage in animals
based on animal tumor development. The HI for CHCI, equal to 1 is 190
ug/l; CHCI, has not been found at levels above 190 ug/l. Therefore, EPA
has determined that the presence of CHCI, at the subsite does not pose a
non-carcinogenic risk.

TCE is classified by EPA as B2, a probable human carcinogen. TCE has
been found at the subsite above the target concentration of 290 ug/l which
is the 10 cancer risk level.

Non-carcinogenic effects of TCE include headaches, vertigo, visual
disturbance, tremors, nausea, vomiting, eye irritation, dermatitis, cardiac
arrhythmias, and paresthesia. Chronic exposure may irreversibly damage
the respiratory system, heart, liver, kidneys, and central nervous system.
The HI for TCE equal to 1 is 140 ug/l; TCE has been found at levels
above 140 ug/l. Therefore, EPA has determined that the presence of TCE
at the subsite may pose an unacceptable non-carcinogenic risk.

TCA is not classified by EPA as to human carcinogenicity due to the
insufficient amount of data available.

Non-carcinogenic effects of TCA include headaches, lassitude, central
nervous system depression, poor equilibrium, eye irritation, dermatitis, and
cardiac arrhythmias. Chronic exposure may cause irreversible damage to
the central nervous system, cardiovascular system and eyes. The HI for
TCA equal to 1 is 2,516 ug/l; TCA has not been found at levels above
2,516 ug/l. Therefore, EPA has determined that TCA does not pose a
non-carcinogenic risk.
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. The classification of PCE is under review by EPA. PCE has been found at
the subsite above the target concentration of 150 ug/l which is the 10*
cancer risk level.

Non-carcinogenic effects of PCE include irritation to the eyes, nose, and
throat; finger tremors; flushed face and neck; vertigo, dizziness; skin
erythema; liver damage; and mental confusion. Chronic exposure may lead
to irreversible damage of the liver, kidneys, eyes, upper respiratory system
and central nervous system. The HI for PCE equal to 1 is 198 ug/l; PCE
has not been found at levels above 198 ug/l. Therefore, EPA has
determined that PCE does not pose a non-carcinogenic risk.

. DCE is classified by EPA as C, a possible human carcinogen. DCE has
been found at the subsite above the target concentration of 5 ug/l which is
the 10 cancer risk level.

Non-carcinogenic effects of DCE include irritation to the skin and mucous
membranes, headaches, and liver and kidney damage. Chronic exposure
may lead to irreversible damage of the liver and kidneys. DCE is
considered an experimental mutagen. The HI for DCE equal to 1 is 161
ug/l; DCE has not been found at levels above 161 ug/l. Therefore, EPA
has determined that DCE does not pose an unacceptable non-carcinogenic
risk.

VII. DESCRIPTION OF ALTERNATIVES

EPA has evaluated ground water remediation alternatives at several other
Hastings subsites. Alternatives evaluated at the Hastings East Industrial Park (HEIP)
and at the Colorado Avenue Subsite were used to develop and consider the alternatives
for the remediation of the ground water contamination at the Well #3 Subsite.

As presented in the draft FS, the retained remedial alternatives fall into three (3)
general categories.” These are: No Action, Institutional Controls and Limited Action,
and Ground Water Containment and Treatment. Figure 6 lists the technologies and
process options evaluated for the Well #3 Subsite. Figure 7 lists the alternatives
evaluated for treatment of each contaminated area. Estimated costs for the alternatives

° Two treatment alternatives not retained were treatment by air sparging and
ultraviolet (UV) photooxidation. The cost and physical problems associated with air
sparging and the need to expand or install new Soil Vapor Extraction facilities make this
technology less implementable and more costly than extraction and treatment. UV
photooxidation is a relatively new technology that combines a chemical oxidant such as
ozone and/or hydrogen peroxide with ultraviolet light to oxidize VOCs to carbon dioxide
and water. A pilot program would be needed to demonstrate the effectiveness of the
technology.
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are presented in the draft FS. These cost estimates were based on what the remedies
would cost today to build (Capital Cost) and what they would cost to operate and
maintain until the remedial actions are completed (Annual Operation and Maintenance).
EPA has combined the capital and Operation and Maintenance (O&M) costs to obtain a
single present worth value for purposes of comparing the various alternatives. Present
worth is the amount of money that, if invested today at the present interest rate, would
pay for the capital and operating and maintenance costs for the life of the project.

These alternatives are briefly described below.

A. No Action

Under the no action alternative, the subsite ground water contamination would
continue to expand into ground water presently free of contamination at the rate of
approximately 300 feet per year. The potential for significant ground water
contamination to reach City supply wells would exist. This could result in the curtailment
of available drinking water as additional wells would have to be shut down. The
potential for community exposure to contaminant levels exceeding health standards still
would exist. EPA policy requires consideration of a no action alternative to serve as a
basis against which the other remedial alternatives can be compared.

The cost for this alternative is zero; implementation time is zero.

Chemical-specific applicable or relevant and appropriate requirements (ARARs),
discussed in Section IX. A.2. below, would not be met. Action-specific and location-
specific ARARs do not apply to this No Action alternative at the Well #3 Subsite.

B. Institutional Controls and Limited Action

Institutional controls are actions which lower the risk of exposure to contamination
through physical and/or legal means. Institutional controls would include deed
restrictions to limit future development and domestic use of the ground water. Limited
action includes ground water monitoring within the boundaries of the subsite.® Also
included as part of a limited action is the installation of a public drinking water supply
well outside the plume of contamination to replace decommissioned well M-3. This
alternative does not attempt to clean up the contaminated ground water or restrict the
flow of the contaminated ground water.

The estimated present worth for this action is $812,000 which includes $120,000
for the installation of a new public supply well and $45,000 annual costs for ground water
monitoring for a period of 30 years.

1 Ground water monitoring, for purposes of this ROD, refers to the collecting and
analyzing ground water samples to determine the effectiveness of the selected remedy
and to determine whether the quality of the ground water poses a threat to human
health and the environment.
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Chemicai-specific ARARs would not be met. Action-specific ARARs would be
attained using this Institutional Control aiternative at the Well #3 Subsite.

C. Action - Ground Water Containment and Treatment
1. Plume Management of Plume 1 to a 1X10* Risk Level

This plume management alternative involves pumping contaminated ground water
at a rate sufficient to hydraulically contain the contaminated ground water with extraction
wells, treating the water and reinjecting the water back into the aquifer (or beneficial
use). Two treatment processes were retained for comparison, GAC adsorption and air
stripping without air emission control. EPA’s preliminary analyses indicated that
pumping for 12 years at a flow rate of 25 gallons per minute would be sufficient to reach
the target concentration for CCl, of 31 ug/l.!! The final pumping rates would be
determined as part of the Remedial Design. A higher pumping rate than considered for
cost analysis would remove contaminants in a lesser amount of time, but could be more
costly. See Figure 8 for conceptual extraction well locations.

The pumping rate selected would contain the contaminated ground water at
health based target levels, identified in this ROD. A water monitoring program would be
established to determine the effectiveness of the extraction and treatment system and to
chart the progress made in achieving our remediation goals. In addition, all extracted
water would be treated to a level meeting MCLs prior to reinjection, reuse or discharge.

Action-specific ARARs for the interim action, such as level of treatment for
ground water to meet MCLs, would be achieved. Location-specific ARARs are not
applicable. Chemical-specific ARARs (MCLs) would be met for treated ground water.
This interim action would only provide for the cleanup of the ground water to the 10
risk level, not to MCLs.

a. GAC System

The GAC system would consist of a piping manifold and minimal instrumentation.
The system would be enclosed in a building for weather protection and security.
Contaminated water from extraction wells would be pumped to a surge tank and from
there, pumped through the GAC system. Two modular GAC adsorbers would be used
and would be arranged in series so that breakthrough, that is passage of the
contaminants from the first adsorber to the second adsorber, would be prevented. Until
breakthrough occurs, GAC would remove nearly 100% of the VOCs. The piping

11 Our current information indicates that the target concentration of CHCl; (94 ug/l)
is at a higher level than that of CCl, (31 ug/l); therefore, when the target level for CCl, is
attained, CHCl, contamination would be remediated to a protective level (at less than
the 1X10™ level).
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manifold would allow either of the two adsorbers to be the first in series. Treated water
would flow to one or more reinjection wells (or other beneficial use) via underground
piping. See Figure 9 for a process flow diagram of this system.

b. Air Stripping System

The air stripping system would consist of piping, minimal instrumentation, and
possibly a chemical feed system to prevent scale formation. The system would be
enclosed in a building for weather protection and security. Contaminated ground water
would flow to the top of a packed column stripper. The removal efficiency of such a
stripper is estimated to be 99.8%. A blower would be used to force air through the
tower, counter current to the flow of water. Treated water would collect in a sump at
the base of the stripper and from there, pumped to one or more reinjection wells, or
would be committed to beneficial use via underground piping. The air stripper would
extend out of the top of the building because of its height. Contaminants removed from
the water in the air stripper would be released to the atmosphere. NDEQ requires a
permit for air toxic emissions above 74 pounds per day.}? The air stripping system
would emit air toxics at a rate of 0.03 pounds per day, based upon an extraction of 20
gpm and the average VOCs concentration of 132 ug/l. See Figure 10 for a process flow
diagram of this system.

A pump test would be conducted at the subsite using the monitoring well CW-1 to
determine the appropriate extraction rate of ground water for Plume 1 containment and
mass removal system.

2. Plume Management of Plume 2 to a 1X10™ Risk Level

This plume management alternative involves pumping contaminated ground water
with one extraction well at a rate sufficient to hydraulically contain the contaminated
ground water. Two treatment processes were retained for comparison, GAC adsorption
and air stripping without air emission control. EPA’s preliminary analyses indicate that
pumping Plume 2 for 10 years at a flow rate of 40 gallons per minute would be sufficient
to reach the target concentration for TCE of 290 ug/l.!®> The final pumping rates would
be determined as part of the Remedial Design. A higher rate than considered for cost
analysis would remove contaminants in a lesser amount of time, but could be more costly.
See Figure 11 for a conceptual extraction well location.

The pumping rate selected would contain the contaminated ground water at

12 As set forth in Section 121 of CERCLA, no permit is required when a remedial
action is performed under CERCLA.

13 The target concentration of TCA is at a higher level than that of TCE, therefore
when the target level for TCE is attained, TCA contamination will be remediated to a
protective level (a HI less than 1 or 2,516 ug/l). PCE has a target level of 150 ug/l.
DCE has a target level of 5 ug/l.
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health based target levels, identified in this ROD. A water monitoring program would be
established to determine the effectiveness of the extraction and treatment system and to
chart the progress made in achieving our remediation goals. In addition, all extracted
water would be treated to a level meeting MCLs prior to reinjection, reuse or discharge.

Action-specific ARARs for the interim action, such as level of treatment for
ground water to meet MCLs, would be achieved. Location-specific ARARs are not
applicable. Chemical-specific ARARs (MCLs) would be met for treated ground water.
This interim action would only provide for the cleanup of the ground water to the 10
risk level, not to MCLs.

a. GAC System

The GAC system for Plume 2 would be very similar in design to the system
designed for Plume 1. Refer to paragraph C. 1.a. in this section for a description of the
GAC system to be implemented and see Figure 12 for a process flow diagram of this
system.

b. Air Stripping System

The air stripping system for Plume 2 would be similar to the system designed for
Plume 1. Refer to paragraph C. 1.b. in this Section for a description of the air stripping
system to be implemented and see Figure 13 for a process flow diagram of this system.
The air stripping system for Plume 2 would emit air toxics at a rate of 0.2 pounds per
day, based upon the an extraction of 40 gpm and the average VOCs concentration 484

ug/l.
IX. SUMMARY OF COMPARATIVE ANALYSIS OF AL TERNATIVES

The NCP sets forth nine evaluation criteria which serve as a basis for comparing
the remedial alternatives for final actions. Interim actions, such as those proposed here,
may not achieve final cleanup levels for the ground water although they are effective in
the short term in preventing further degradation of the ground water and initiating
reduction in toxicity, mobility or volume. Nine evaluation criteria were developed by
EPA to serve as a basis for comparing the remedial alternatives for final actions. Interim
actions, such as those proposed, will fulfill some, but not all of the nine criteria.

The nine criteria are divided into three categories: Threshold Criteria, Primary
Balancing Criteria, and Modifying Criteria. If any remedial alternatives identified during
the Feasibility Study do not meet the Threshold Criteria (Criteria 1 and 2), EPA will not
consider them as possible final remedies. If the alternatives satisfy the Threshold
Criteria, they then are evaluated against the next five criteria, called the Primary
Balancing Criteria. These criteria are used to compare the remedial alternatives against
each other in terms of effectiveness, degree of difficulty involved, and cost. The final two
criteria, state acceptance and community acceptance, are called Modifying Criteria. The
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alternatives are compared against the Modifying Criteria after the state and the
community have reviewed and commented on the Proposed Plan and the other
alternatives considered by EPA.

Tables S, 6, 7, and 8 present the remedial alternatives and describe how each
alternative satisfies the threshold and primary balancing criteria. Evaluation of
compliance with the remaining Modifying criteria is included in the following discussion.
The following is a discussion of the nine criteria used by EPA for remedy selection.

A.

Threshold Criteria:
1. Overall Protection of Human Health and the Environment

EPA assesses the degree to which the alternatives would eliminate, reduce,
or control threats to public health and the environment through removal,
containment, and/or institutional controls. An alternative is normally
considered to be protective of human health if the excess cancer risk is
reduced to less than 1 in 1,000,000 (10) and risks do not pose non-
carcinogenic health risks (HI <1).!

Two alternatives presented for plume management and ground water
treatment provide overall protection of human health and the environment.
In contrast, the No Action would not be protective as it would not prevent
further degradation of the ground water or reduce risks associated with
exposure to contaminated ground water. Institutional Controls would
provide marginal protection of human health and the environment by
preventing exposure, controlling ground water use, and monitoring.
However, Institutional Controls would not prevent further degradation of
the ground water or reduce risks by removing contaminants from the
ground water. Therefore, the No Action and Institutional Controls
alternatives will not be discussed further in this ROD. Instead, the
comparative analysis for discussion will focus on the other protective
alternatives for plume management.

These are interim actions and would not restore the plumes at the subsite
to drinking water standards. However, these interim actions would prevent
the further degradation of the aquifer as high concentrations of the
contaminants would be contained. As a result of these interim actions, the
public water supply wells in Hastings would not become contaminated by
the Well #3 Subsite plumes.

GAC would be more protective than air stripping as a treatment process

14 The Hazardous Index rating, as discussed in Section VIL B., herein, does not

exceed 1.
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since no air emissions would be generated with GAC. Air stripping would
allow the contaminants to be transferred from the ground water into the
atmosphere.

2. Compliance with all Applicable or Relevant and Appropriate State
and Federal Environmental Regulations

EPA assesses whether the remedial alternatives being evaluated would
comply with all applicable or relevant and appropriate regulations, calied
ARARs, established by the state and federal government. As these are
interim actions, full compliance with ARARs might be delayed until
implementation of the final action. The ground water interim action would
address plume control at a 10 risk-based level. To achieve that level, the
ground water extraction system would be required to pump contaminated
ground water at a rate which would stop the contaminant migration by
hydraulic plume control and also provide rapid mass removal. The ground
water interim action would provide for treatment of the extracted ground
water to MCLs prior to release, reinjection or reuse.

There are three (3) types of ARARs to be addressed: chemical-specific,
action-specific, and location-specific.'’

o  Chemical-specific ARARs are requirements that set final
concentrations of chemicals of concern in the contaminated material
(e.g., ground water) which must be achieved by the remedial action.
Chemical-specific ARARs for this subsite are listed in Table 9.
These interim actions would not attain chemical-specific ARARs set
forth in the Nebraska Administrative Rules and Regulations (Neb.
Adm. Rules and Regs.), Title 118 - Ground Water Quality Standards
and Use Classification, and the Safe Drinking Water Act (SDWA),
42 US.C. § 300 et. seq. However, all extracted ground water, prior
to discharge, would meet the requirements of Title 118 and the
SDWA as the extracted water would be treated to a level that would
achieve MCLs. If the treated ground water is discharged into
surface water, the requirements of the Clean Water Act, 33 US.C. §
1251 et. seq. and the Nebraska Environmental Protection Act would
have to be met. In summary, this interim action is required to meet
the ARARs set forth in Table 10 for the extracted ground water.

«  Action-specific ARARs are those requirements that set standards on
the treatment and discharge components of the remedial action.

15 The state of Nebraska has identified the state ARARSs, listed in Table 12, for the
remedial action alternatives.
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Action-specific ARARSs for this subsite are listed in Table 11.
Occupational Safety & Heaith Act (OSHA) 42 U.S.C. §§ 651-678
and SDWA apply to the GAC alternative and the air stripping
alternative. Specifically, all remediation would be performed by
workers acting in compliance with OSHA regulations. Additionalily,
if the treated ground water is provided as a beneficial use to the
public drinking water supply, with the State’s permission, the MCLs
would have to be met, in compliance with SDWA. Also, treated
ground water would have to comply with SDWA prior to reinjection.
The GAC adsorption alternative would meet action-specific ARARs
in that hazardous waste generated through the GAC adsorption
would be disposed in compliance with RCRA and the Neb. Adm.
Rules and Regs., Title 128 - Rules and Regulations Governing
Hazardous Waste Management in Nebraska. The use of air
stripping with no emission controls would also meet action-specific
ARARSs even though this alternative would result in the discharge of
very low levels of VOCs into the atmosphere. The limitation on
discharge of VOCs without a permit, set by Neb. Adm. Rules and
Regs., Title 129 - Air Pollution Control Rules and Reguiations,
would not be exceeded. Air emissions would comply with the Clean
Air Act, 33 US.C. § 1251 et. seq., as well as Title 129 - Air Pollution
Control Rules and Regulations.

+  Location-specific ARARs are requirements that might apply to a
remedial action due to the site’s unique cultural, archaeological,
historical, or physical setting (e.g., wetlands). There are no location-
specific ARARs for the Well #3 Subsite because there are no such
features in the subsite area.

Primary Balancing Criteria:
1. Long-Term Effectiveness and Permanence

The aiternatives are evaluated based on their ability to maintain reliable
protection of human heaith and the environment after the remedial action
is completed. This criterion also focuses on the magnitude of health and
environmental risks remaining after the remedial action is completed.

Because this ROD selects interim action remedies, EPA will evaluate the
long term effect and permanence by comparing the residuals which remain
after achievement of the target concentrations. Extraction of contaminated
ground water would reduce contaminant mass and prevent the further
migration of contaminants in significant concentrations. These interim
actions will not achieve final cleanup levels for the ground water at the
subsite, although they are effective in the short-term in preventing further
degradation of the ground water and initiating reduction in toxicity,
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mobility or volume. Also, as mandated by Section 121(c) of CERCLA,
EPA will conduct S-year reviews at the subsite as long as hazardous
substances remain above health based criteria.

2. Reduction of Toxicity, Mobility, or Volume Through Treatment

This criterion focuses on the amount and types of hazardous substances
that will be destroyed or treated, whether the resuits of the remedial action
are reversible, and whether the alternative inciudes a treatment process.
Remedial actions which include treatment are favored by the NCP. EPA
evaluates each alternative based on how its treatment methods reduce the
harmful nature of the contaminants, limit the ability of the contaminants to
migrate, and minimize the amount of contamination remaining after the
remedial action is completed.

Both of the plume management alternatives would employ treatment to
reduce the toxicity, mobility or volume of the contaminated ground water
plume. GAC treatment removes the contaminants from the ground water
and regeneration of the GAC for reuse will ultimately result in the
destruction of the contaminants. Air stripping removes the contaminants
from the ground water and releases them into the atmosphere. Though
any release to the atmosphere would be in compliance with state and
federal standards.

3. Short-Term Effectiveness

The length of time needed to implement each segment of the alternatives
is considered. Both alternatives would meet the short-term effectiveness
criteria as each could be implemented within 6 to 8 months. EPA
considers the risks that conducting a particular activity may pose to site
workers, nearby residents, or the local environment.

A Health and Safety Plan will be prepared for the implementation of the
response actions which will be conducted. This plan will provide the
procedures for all site workers to follow during the field testing, installation
of the extraction wells and all associated equipment needed for the ground
water treatment system. Health and safety issues will be addressed at each
phase of these interim response actions.

Implementation of either GAC or Air Stripping would present a minimal
risk to workers, the community and the environment. The potential
worker exposure during construction and operations would be minimized
by following a site Health and Safety Plan addressing issues such as air
monitoring and personnel protective equipment. The release of
contaminants to the atmosphere is expected to be minimal during
construction. Contaminated soils or fluids would be properly handled and
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disposed.
4. Implementability

EPA considers how difficult the alternative is to construct and operate,
how other government agencies and EPA will coordinate monitoring
programs and the availability of goods and services and personnel needed
to implement and manage the alternative.

Ground water extraction and treatment is a well established technology for
ground water containment and contaminant mass removal. In addition, it
would be easily implemented at Well #3 Subsite. It has been implemented
at numerous Superfund sites and has proven effective in removing
significant levels of contaminants.

Both GAC and Air Stripping are conventional, well established
technologies, and therefore should be simple to implement. There are no
expected technical or administrative difficulties in implementing either
alternative.

S. Cost

EPA considers capital costs, operation and maintenance costs, and Present
Worth, which is the cost of the activities that will take place until the
remedial action is completed. Capital costs apply to activities such as
construction, land and site development, and disposal of waste materials.
Annual operation and maintenance costs are spent on activities such as on-
going operation of equipment, insurance and periodic site reviews.

a. Plume 1
GAC Air Stripping
Capital $ 469,000 $ 492,000
Annual O&M $ 72,000 $ 62,000
Present Worth $ 1,104,000 §$ 1,042,000

Capital costs include $135,000 for design and treatability study costs.

b. Plume 2
GAC Air Stripping
Capital $ 294,000 $ 323,000
Annual O&M $ 69,000 $ 58,000
Present Worth $ 829,000 § 768,000

Capital costs include $95,000 for the cost of design.
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Modifying Criteria:
1. State Acceptance

The state concurs with the selected remedies as interim remedial actions
for these operable units.

2. Community Acceptance

EPA held a public comment period to allow the community to comment
on the preferred alternative as set forth in the Proposed Plan and the
other alternatives considered. No one commented that EPA’s preferred
alternative was inadequate to protect public health and the environment.
However, many community members questioned the benefits and cost of
remediation efforts at the Well #3 Subsite. EPA’s responses to these
comments are included in the Responsiveness Summary section of this
document.

X. SELECTED REMEDY FOR EACH PLUME

EPA selects the following interim actions to address the ground water operable
units at the Well #3 Subsite.

A.

PLUME 1

Extraction of contaminated ground water, (extraction rate, number and
location of wells to be based on subsite pump test);

Treatment of contaminated ground water with liquid phase GAC; and

Ground water monitoring to determine effectiveness of the selected interim
action remedy.

PLUME 2

Extraction of contaminated ground water, (extraction rate and well location
to be based on information contained within the draft FS and other Well
#3 Subsite documents);

Treatment of contaminated ground water with liquid phase GAC; and

Ground water monitoring to determine effectiveness of the selected interim
action remedy.



C. BASES FOR EPA’s SELECTION

EPA has identified these interim actions as its selected alternatives because they
provide the best balance among other alternatives with respect to the evaluation criteria
based on the information available. Each of these actions, explained below, shows a
preference for treatment. EPA believes that these interim actions are protective,
implementable, and effective in reducing the toxicity, mobility and volume of
contamination present at the subsite. EPA selects GAC treatment of ground water over
alr stripping treatment without air emission controls because GAC treatment does not
result in the release of contaminants to the atmosphere. In addition, air stripping with
air emission controls would be more costly than EPA’s selected remedy.

In order to implement the selected remedies, ground water extraction wells will be
installed at locations within the 10 plume area to be determined as part of the remedial
design. The ground water will then be pumped to the surface at a rate that will prevent
further migration of contaminants and rapidly reduce the contaminant mass in the
aquifer. The treated ground water will either be reinjected, reused, or released to
promote conservation of ground water. The ground water will be treated with liquid
phase GAC prior to release. GAC does not create air emissions.

EPA’s selected interim response actions for both plumes would contain and
remove contaminant mass from the ground water plumes. Significant levels of CCl, and
TCE contamination at the Well #3 Subsite are within the bounds of the municipal water
supply system. The interim response actions would rapidly reduce contaminant
concentrations and would be consistent with the expected final remedy. These interim
response actions would achieve long-term effectiveness as contaminated ground water
would be pumped via extraction wells, whose locations would be determined as part of
the design of the system. The pumped ground water would be treated with GAC and
then reinjected into the aquifer or reused. The extraction of contaminated ground water
would generally remove contaminant mass and contain each contaminant plume within
the areas as shown on Figure 4. These interim actions would be monitored to
determine their effectiveness in producing a hydraulic control of the contaminated plume.
EPA’s interim response actions would meet the criteria for long-term effectiveness and
permanence. All extracted ground water would be treated to drinking water quality prior
to reinjection or reuse or to the appropriate level to assure that all action specific
ARARSs would be met.

GAC treatment has several distinct advantages over air stripping without emission
controls: there are no air emissions associated with the process; it is effective in
removing a wide range of VOCs and other organics; and it is also effective over a wide
range of influent concentrations. All of these factors reduce the risk of human exposure
during operation. Additionally, GAC is a relatively low maintenance process compared
to UV photooxidation and air sparging. The system requires frequent monitoring, but
little in the way of maintenance. Monitoring and carbon change outs would become less
frequent with time as experience is gained in the operation and maintenance of the
system and influent concentrations decrease.



Operationally, the GAC treatment plant would consist of an influent tank to
provide surge capacity and equalization of flow into the carbon columns. Contaminant
removal should be nearly 100 percent. Series operation, that is, the water flowing
through the two carbon beds in sequence, gives GAC the additional advantage over the
other processes of having a reserve treatment capacity at all times. By monitoring the
effluent from the first carbon bed in the series, contaminant breakthrough would be
detected well before the contaminants enter the second carbon bed in the series.

Carbon consumption is directly proportional to the amount of contamination
removed from the ground water. This process is sensitive to influent contaminant
concentrations. Costs can increase if the actual contaminant loading rate is higher than
estimated. EPA believes that the advantages of GAC outweigh any risk of a higher than
anticipated cost.

EPA prefers ground water reinjection as the preferred method of water discharge
because of its ability to return treated ground water to the aquifer. Reinjection was
considered preferable to surface water discharge because the latter would not result in
beneficial use of the pumped ground water. Reinjection and other beneficial use of the
treated ground water (industrial, irrigation, etc.) will be evaluated during the design.

EPA estimates that the interim action for remediation of Plume 1 will cost
$1,104,000 in capital and operation and maintenance cost for the 12-year period that is
described in the draft FS.

EPA estimates that the interim action for remediation of Plume 2 will cost
$829,000 in capital and operation and maintenance cost for the 10-year period that is
described in the draft FS.

These costs are explained in Tables 13 and 14. Based upon the cost of the
alternatives and the degree of protectiveness that one alternative affords as compared to
the other alternative, EPA has selected the most cost effective alternatives which meet
interim remedial action guidelines.

X1 STATUTORY DETERMINATIONS

The selected interim action remedies will achieve substantial reduction in risks by
initiating the reduction of the toxicity, mobility and volume of ground water contaminants,
by containment and removal of ground water contamination to the target concentration
associated with a 10 cancer risk level, and by reducing environmental risks associated
with the contaminated ground water.

The selected interim action remedies meet those ARARs appropriate to this

action, based on the following federal and state standards identified in Tables 9, 10, 11
and 12 herein.
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The selected interim action remedies will protect human health and the
environment because the interim actions will reduce contaminant concentrations in the
aquifer to a level that poses significantly reduced risk. This level will be at or below a
10* cancer risk level, or a risk of less than one cancer case in 10,000 due to exposure to
contamination. This will provide a significant level of protectiveness to human heaith. In
addition to risk reduction, the interim actions will stop the ground water contaminant
migration at the target level and prevent further degradation of the ground water within
the area of containment through rapid mass removal and hydraulic plume control. These
interim actions represent the best balance of trade-offs among alternatives with regard to
implementability, effectiveness and cost.

Because these interim action remedies will result in hazardous substances
remaining on-site above health-based levels, a review will be conducted to ensure that the
remedies continue to provide adequate protection of human health and the environment
within five (§) years after commencement of the interim actions. Review of this subsite
and of these interim remedies will be ongoing as EPA continues to develop site-wide
final remedies.
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Summary of In-Situ Ground Water Quality Data

1921 DATA Sample ldconilfication  CS1LS2002  CSMS2001 CSMS2002(s) CSNS2000  CSNSHN2  (SOSUNM  CSOS202 CS05200)  CSpPsam CSPsaxn CSOS Hmnqy
Sample Location: Ccw-1 cw-) cw-) CW-4 Cw-4 cw.s Cw-s Ccw-§ Cw-6 Ccw.-¢ Cw.y
Beremetsy (up/l) Sample Depth (Fect): 10 13 192 130 144 13 151 17y B 162 162
Bromochloromethane NA NA NA -NA HA NA NA HA NA NA i
Bensene NA NA NA NA NA NA NA NA NA NA Wi
Casbos Tetrachloride 14 01U 1m 2 1] 28 25 nion n 010 !
Chlorocthane . NA NA NA NA NA NA NA NA o | U
Chloroform 0w 0w 33 04 ' 04 2 mu 07 ot (IN]
1,)-Dichlonxibene NA NA NA 21 "4 Na NA HA Na NA 1
1,2-Dichlorocthane NA NA NA NA NA NA NA NA 0y 02 [Ny
Bhylene Ditsomide 0o} oosu oos} 005 oS uosy ausy vasy oy 02814 osu
Tetrachiorocthene 03 oosu 1 X] 01 01 03 o6t NA NA 1"
Tolucne NA NA NA NA NA NA NA NA 0é 06 unodn
11,1 ‘Nichloocthane NA NA NA 31 0y Na NA Na NA NA 2
Tridioroethene 0011 001U 01 18 56 [INITY] ool [INIRY] [T E1] oony "
Xyloncs (total) NA NA NA NA NA NA NA NA NA NA IR N
1989 DATA Sample ldcatificatios NITS2066  NIFS2082  NITS2112 NHTSU20  Nussa00i  Niisam) NIISHO4  NITSU00S  NEISHO0)  NETSxus NEIS
Sample Location: A c10 T cn cwi cwi cwl cwi cwi cwi cwi
Bromgter (ug/l Sample Depth (Fect):  128-130 128:130 B 128:130 112 123-121 13-} 133-133 114 o144 131191
Beoarene sou sou H 50U 500 so s sou s0U sou sun
Casbos Tetrachioride 6) 100 700 1 8 43 [} s sou sou sy
Chloroforma s a 120 16 32 18 17 12 sou son soy
1,1-Dichiorocibenc s.ou s sou so0n smy SIR) suu souy soi} sou sot
Bbyleoo Divomide NA NA NA NA NA HA NA NA NA NA HA
Tetrachloroetbene sou sou s.0u 12 sou 50U st sou sou SO0u son
1,1,1 “Trichioxoethane so0u sou 6 12 sou s s0U son sou sou s
Trickloroctheno sou oy s 3% s sy s sou sau sou son
Vinyt Chloride uy "y 14 140 M 14 1y My RV 14u 140

Notea: NA denotes given pssamster notl snalyzed.
Deta collected In 1888 and 1991 obtained by PRC and MK, respactivaly.
U: Reported vatue is less than specified detection Umil.
{0):  Analysls revised 10-13-92; resuits reported are 10-13-82 resulls.
{b): Dupiicats sample at 162 fast reported non-detectable carbon fetrachloride at 0.1ugn{u)
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Summery of Ground Water Quailty Targot Compounds, page | of 8

[wet M3 | swwpews wvon  nwon
Dute Sampled: LT smm
Semple Depib: 12-19% 122:194
Tarzcd Paramefers (agfL}
Chlorofors NA NA
Qurboa Tetrachloride ny 484
Ethyleno Dibromide NA NA
Tetrachioroethens NA NA
1.1,1-Trichlorocthano NA NA
Trichlorociheno NA NA
Well M-3 (continoed) Sample ID &: N17s2001  N17S2017
Dete Sampled: 6/9/88 &/13/88
Sampde Depth: 113:180 123:130
Tarsed Parameiers (aefl)
hlorufono suu s.0U
Qarbon Tedachloside 14 4.0M
Ediylne Dibrom|de NA omu
Tetrachboroethene sou 504
1.1, 1. Trichiorocthsoe sou sou
Trichloroethene sou 13
Well M-3 (coniinved) Sample 1D & N1752007  N1752006
Date Sampled: a/1%/88 &/13/88
Samjde Depib: Y3V} 11%180
Tacert_Parampicrs (aa/L)
Ohlvroform NA NA
Cerbon Tetrachiorido 13 7
Bthylcoe Dibromide NA NA
Tetrachloroetheno sol 40M
1.5 8- Pichimoethane sou [}
TNikhioroetheas oM [
Notes: U: Less than speclfied detection limit

I: lovalid - 2o reported vakia.

NBRC
sy
12196

NA
k1B )
Na
NA
NA
NA

N1752016
&/1/88
130133

sou
40M
NA
50U
sou
50U

N1752018
6/13/88
180183

sqou
15
(1172}
soun
sov
3

3: Den teparted but nos valid by spproved QC procedures.
M: Detected but below level for socunte quaification.

NA: Panmewe pot snalyzed

NDOH: Amlyscs ooxmrpletod by the Nebrushs Department of Health,
NDEC Asatyses completed by e Nebrasks Deparsment of Rpvirmmentet Seomt

NH
125184
12:1%

touy
NA
NA
1oy
104
tou

N17s2013
/1348
133140

sou
40M
NA
sou
s0U
soU

CSS52010
%1091
133:136

sou
2
omIu
sou
sov
sou

ARCS 203
4/9/83
122:1%

by

NA
1ou
1oy
1oy

NS0l
v /84
140 148

suu
]
niey
sou
sau
sou

CSS52011
5391
163:160

sou
n
omIy
sou
sou
104

Chesen
91889
122:1%0

S
2o
NA
sou
snit
sau

NS
6 1m8
143 13

Yyl

NA
50U
sou
sou

(3552012
93(v91
10191

suu
pal
w1y
sou
st}
sou

DKISANE NS NEIS2oad  NUISH
12/14/88 /9/688 /9/48 &/9/88
1212 126:11 161163 12017

hou sou sou sau
32 6 12 1)
N NA NA NA
Loy 5.0l .ol sou
tott snu sou st
1ou sat sou sau

NI7S2H2  HLIS20L NEIS2000  NUISHam
6/1/88 w1VoR /13 1n8
130 133 130 133 133 1o 160 163

sy sutl ot sou
b} I0M B [
NA NA HA giny
soU sou sat sou
sou sau sou o0
I0M oM 50 sou

(3652009  CSCS206 (SKS2007  CSRS2018
1210091 31892 (2153 MM
125:136 133:-128 133138 135:138

1y 1 (F11] 1Ok
21 3 n 29
NA NA NA NA
[I11] ) 1on 10K
ot 104 (Y1} 10K
wu iou Lau 10K

HLTS 2w
andnn
tos-Viu

suu
n
NA
sou
sou
sou
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wWel M-6

Tt Paanemciass (nalld
Chiovntarm

asbon Tok achiorkde
Bitrylene Dibrems bde
Yotrachicreettwos
1.3,)-Trichlorocth ene
Trichloseethens

{Well M-9

Taoxx) Paamcicrs (Rafld
Ohlorckarn

Oarbon Tetractdorkle
Bxhylevs Diyom e
Fotrschiorostens

1.4,1 - Tribioroe®ane
Nihblooehene

[Weir ™11

Tarmct Punmsctons (a3
Chlarctrm

Oubon Tewacklobse
Ehylens Ditcomide
Toructiceortxne
1.11-Trihiorordime
Tt

Well M-11 (continoed)

Tarxxt Parameiorn (as/kd
COkwodorm

Oubos Tewschloride
Bihylens Didramide
Twracticeosthens
1.1.1-Trkbiororthens
Tricdiomathens

Noten;

Sommary of Groond Water Quality Target Compounds, page 2ol d

Semple ID 1 NDLL AKES208  CKOSINT  IKES2024 UKINU0L 0WSAaNE DS anl FOANE Haispize  NSXSZUNE MSIL 2128 esnshns

Date Bomgded: Vve) A3 snams vms 186 a7 [ 1Y.}] NTIM M amn 19 wim srnm

Beande Pegthy n 1M [$I81 1 M 1M M 1o [ LY [FIRLI] [BIRLI" [SINL) 121080 1t
on ions sou v [N (K11 iow yun 3o 3nn [ X1R1) youu
NA 1oy b2 1] 1y o1y 1oy 100 son LT son 104 0N
NA L 7Y A A HA NA Na Ha NA Ha Na DT} 3211
NA ou 0L oy alv Lou 100 sou son son 1bn sov
NA 1oy sou v oy 1o 100 soh so o on Jou
NA (X 11] sov 100 [ 3]1) 100 1oy sou sou sou 1o souU

Semyle ID 1 AKCS2009 CX(32119 REIS2004 NMISHME JISXS2033  MSTiaT  (3ISANT (NSDHIE (xamT  (SKSANE CSRS )
Dute Sawpled; aans asms v Viee Iy Iy wnise LI (T V1881 61091 Sn1mL
Samyle Depthy 150 1% 150190 158490 1919 19190 19190 0 i 1o 1% 14019 i 10

104 b 111 104 b1 21 oY 104 thil I Inu o 1K
Lou 04 100 sou ot 1oV 104§ $0U 104 tou g
NA NA anu HA NA NHA Na QI 3 Na HA NA
[X1V] 300 Lu .sou sob 1ot ton sou ioun 100 10K
108 S0y 1oy sov sou 1ou 100 sou ion 100 10K
1oy sou 1o sou sou 1oy tou S0 son 1on 10K
Sample 1D N NDEC NR AKCS0M)  CXOSINS  IKISHNS  QKISHNY  Imshigs  Jiostg Ims g
Dute Sampled: 3093 102384 anns meas (73111 or2/86 1286 AT 1887
Samyds Depthy L4L-193 uLn uLn 141:123 H1:19 jtigsl] 11193 o [E1WE]]
013 tou Lou sou 1ou ai1u [T1L] oy 1oy
NA NA 1ou sov tou atv [ 341) [ PRV 100
NA NA NA Na NA NA MA [R11] Na
A (K11} Loy 0U Lou aly ay o1 tou
NA tou tou oy tou [ Y1) [TR{] o1t ton
(1} {ou 1eu sou fou Ly alu 5.t 1oy

SempleIDR 1352000 RGISIONS NMISNOO MHSXS2034 MSIS228  CSISZM CSSSMNE  (SRSIM
Dete Besspled: BT VABE VIR MV 289 NI/ INASL  INIMT
Semple Degthi  141-19) L4L1YY ML ML) ML} LR LR M1 DD

1o 1o sovu jou 10U 10U 500 10K
1ou 100 sou sou Lou 1ou scu 10k
NA NA NA NA NA NA 0@ N
10U Lou sou Jovu 1040 [:1H S0 10N
tou 1ou sou Jou 1o0n 100 soU 1ok
1ou 201 sev jJovu 30) 3 o 2

U: | am as specified detaction Linh. NR. Dets 00 repusted

t SrvalM - no ropored velee, K Asalyts a0t Scractad o velue o epe bod

¥ Dsta separted bt 201 72l by spproved QC procetures.

M Detacted but bedow Jeved fop woowrvis qumdBontha

NA: Pursmetoy vl sl yd.
mmmbmnumwdwm

3RS Mg
412
131180

1en
100
NA
1ou
100
Iou

4

(KN
Juk
Ha
tDM
10K
ox

LI
LUTRN
1 ane
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Summary of Ground Water Qualily Target Compounds, page 3 ol 8

[WellM-20 ] smpema assom  po7s2000
Dute Somaphod; £ny eyl ]
Bamsyde Depihs 1 mnm
Tatued Promatiad (se/ld
Chloroform Son 3011
Cwbas Teschlorids son sou
Bdytene D{bromide o0 omu
Totrachicrontbow sou s0u
5,1,1-Trictloroctbsne jon sou
Tctiloroothene so01 sou
[Well IN-10A ] sempume  owsms  owsme
Date Smupled: 121ys i
Swmyds Depths 1} 1] ]
Tzl Parasion (/L)
Chlorolom 100 403
Carbos Tetrschloride 100 10U
Byless Ditvomide NA NA
Totrechicronthe ne (K 1V] 10U
1,1,0-Trichiorocth sne 1ou tou
Ticblorosthene (¥ 10 2010
[Weti CW-1 ] Semppme  wmswie  wursan2
Dute Smnplod: yvee yom
Sample Deplh: 122124 124229
Tnoexd Paswnslan (sefld
Chforoform 2 T
Cadon Tetrachloride 180 1o
Bdytens Didramide om 0.088
Totrsdhiceosthe s fou sou
1,0,0-Trichiorocthens sou sou
Tdhloconbens sou sou
Well CW-1 (contiaued) Sample ID #; CsiIS2008 C€S552001
Date Suspled: vt 1wt
Seaple Depths Jrionl] 1281
Taoxst Pacmacion ()
Quorolam 72 I0u
Cwrbos Tewrschloride 0o o
Bdylens Dibromide NA oau
Towschiceondess sou oy
1.0, -Tridloroud cae 0L ou
Tchloroubess j0u sou
Noms: U: Lomn (hag opociBied desoction Bl

1 Tavalid - 50 wporied velua,

§: Duts soparted bna nct valld by approved QC procsdaren.

M DrtrrarAho ol sttt @«

ses s

N915228
s
1mam

sou
jov
anu
sou
sov

0u

FIS2028
VAT
i)

41
wou
NA
100
v
oM

lsxsam9
"y
135

nu

[ RV
sou
| 111
av

CS451000
wns

oy
no
NA
tou
10y
v

HsXs2036
[ %30 ]
m-a

o
jou
NA
sot
son
sou

Fristiug
s

MR

(R}
oy

NA
1ou
lou
asM

MSIS2UWT
9123y

33

sou
"o
ozl
sou
sou
9

cSCsam
mnm
121134

L
KL
NA
3
10y
v

M3IS2in1
Vivm
mam

101}
100

10U
ion
1on

Cs152002
sy
144

n
1400
NA
20)
s0u
jou

CsKs001
V152
121:134

4
110
NA

3

101
100

NR: Dits oot reported.
K2 Analyts st $ctocod & value reponed.

£3852008
[0 ]
mm

S0
sou
[ 241)
sou
son
sou

(S052(xmM
mivso
123:1H

0
b1
NA
Ny

1"y
o

(Skhsme
91582
12114

7
"
NA
4
10K
Iox

(3kS2N4e
1M
1

1Y
10K
NA
10K
10k
10K

CSAsan
V1490
12914

1

10

NA
son
sou
sou

SusumM2
ymno
120 14

611
1701
NA
soun
SO
sou

[&4129{11}]
171150
126 L1

33

150

NA
sou
sou
fou
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[Well CW-2

| semprerne

Tarsst Parazstars fuefld
Ohloroform

Carboa Tewrschloride
Eibylcoc Diteomide
Tetrachlorocthene

1.1, 0-Trichborocthane
Trichioroetbene

Dase Sarapled:
Sample Depth:

fwell CW-3

| Semptetne:

Tarxt Pamosices (0sl)
Chloratorm

Oados Teradhloride
Bihylenc Dibromide
Tetrachloroethene

1,1, 1-Trichlorocthene
Tichioroetbens

Dute Sampled:
Sasnple Depth:

[Well CW-3R

] suspeme

Tareet Danosicm (2el)
Chloroform

Carbon Tetrachloride
Etbylcos Dibromide
Tearachiorocthene
1.3,1-Trichiorocbane
MWichloroctbae

Dt Samsplad:
Sampde Depth:

[Well CW-4

| sumpewe

Tareet Parnmeters (ag/l}
Qoroform

CQadoa Tetrachloride
Exhylen s Dibromide
Tetrachioroethese
1,1,1-Tidiorocthune
Tchloroethens

Notes:

Date Samplet:
Bazspbe Depti:

Cssswm Cses2om

12591
iman

50U
1”7

[ U4 4 Y
jovu
sou
sou

CSS50W
10951
=

30V
¢
oulru
sou
saqu
sSou

CSB32004
mm
120433

sou

soU
NA
NA
NA
NA

CSS52004
1079t
1218

0u
13
omIu
sou
S0V
3

Summary of Grouod Water Quality Target Compounds, page 4 of 8

121491
R

1ou
W
NA
wvu
v
1u

CS652000
12159
nan

ou
/wu
NA
1oov
feu
v

CSps2008
mnwm
132:133

sou

sou
NA
NA
NA
NA

€S652004
12713M
12214

nu
100
NA
v
1oV
1]

U: Less than specified detaction Umit
B Javalid - 0o reporsed vakoe,
¥ Dsw reparied buat sot valid by spproved QC procedures.

M: Detocted hast elow levet fne snmvsots o ne-d&- 0

CsCs200
vi?m
1326102

1oy
NA

100
1oy

CSCS2010
yiem
122:133

tou
10U
NA
Loy
tou
10U

CSUs2008
nm
18448

1o0u
3
NA
1ov
100

Cskswom
¥nm
176:10

00
i
NA
LY
20U
00

CSKs20m
1091
10133

1)
10U
NA
tou
tou
104

CSKS 04
&/14m
128:148

1ou
308
NA
4
b
2

CsRS2003
/151
11N

10K
1]
NA
10K
10x
10

CSRS2018
¥ism
130133

10K
10K
NA
10K
1o
(N3 9

CSHS200
N3
122:148

10K
3
NA

]
3
n
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Summary of Ground Water Quality Target Compounds, page 5 of 8

[WellCW-5 ] samprerne: CSss2008 3652008 CSes2009 CSKSUNS (SRS
Dute Sempled: 107391 1212/9) viim 69192 91692
Sample Depth: 136:16% 16:16% 16:163 126-163 136:163
Taxet Parameiem (ug/1)
Chloroforn sou nu 2 [RTRY 10K
Carbon Tevachlorido 19 n n v 21
Bthylene Dibromide omu NA NA NA NA
Tetrachkroethene sou nu Lot u 10K
1,1,1-Trichloroethane sou nuy toy 1ou 10K
Tikchlotocthens sou ou 1ou tou 10K
'LVC" CW-¢6 j Ssmple I} #: 3852006 3682100 €303 2000 CSRS2nw, CSHS 2000
hate Sampled: 1M1 12721m vimnm w92 916eM2
Sample Depib: 160-180 16U 180 160 160 160 18y 160180
Tarset Parametecs (ugll)
Chlorotoin jou 104 1ou iy 10K
Qurbon Tebachloride 00 00 tou 100 10K
Bthyleno Dibromide omry NA NA NA NA
Tetrachhirocthens souy Loy Lon lou LOK
1.1,1-Tvichlorocthano fou 1oy 1oy 1oy 10K
Trichloroethepe sou 100 104 1oy 10K
IWell Cw.7 —I Sample 1D #: CSS52007 CS682007 CSCS2018 (3KS2016 CSHS 2008
Date Sampled: 1V 12714/91 Yisme 6/1292 9/13192
Sample Depth: 146:123 136118 [P Y] 156:17% 156:173
Tamzet Papamctery (ugll)
Chloroform s0u tou 1ou o DK
Curbon Tetrachlotlde jo0u 3 2 40) 2
Bthyleno Dibromide omrvy Na NA HA HA
Tetruchioroethens 19 23 19 16 11
1,1,1-Trichloroethane 89 68 u a nu
Trichloroethene 700 740 L}/] 450 210
Notes: U: Lens than specified detoctios Lmh

£ Iovalid - po reported value,
%: Deta reported but 001 valld by sparmmved O g 4.9
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[Well CW-8

]  Sempemne:

Jarged Exrsmcieon jug/ld

Ghloroform

Carbon Tettachlolde
Ethyleno Dibromido
Tetrachlosoethene
1,1,1-Tykchloroethane
Tichloroethene

Dste Smupled:
Sample Depth:

[WeuCw-9

|  Sampleine:

Targed Parametcon fus/L)

Chioroform

Cwbon Totrachlosido
Bthyleno Dibromide
Tetrachiutoethene
1,1,1-Trichloroetbane
Trchbroctbeno

Date Smupled:
Samjde Depth:

[Well CW-10

| sempeme:

Target Pacametery {ug/l)

(hloroform

Cxrbon Tebuchluride
Bibylene Dibromide
Tetruchbsoethens
1.1.1-Trikchlosocthano
Trichioroethens

Notes:

Date Sampled:
Sample Depth:

NA: Parametes 0ot analyzed

CSRS2018
M
133:133

10K
1L ] <
10K

150

CSRS2019

nmm
12:12

CSRS2017

e
134174

10K

10K
10K
10

We nadedes eoad Botann-$-2. %, .

Summary of Ground Waler Quallty Target Compounds, pege 6 of 8



¢ 378yl

Sommary of Groond Water Qoality Targes Compounds, page 7 of §

[Well MW-23 | smpeme  naaos  NasI00
Date Sampled: 12/8/88 12/2/38
Samjde Depths 113:160 175180
Jarsct Parametern (usfl)
Chlovoform sou sSou
Qarboa Teduchlotlde YoM [ ]
Ethylens Dibromide tou 1oy
Tetrachiuroethens sou sou
1.1,1-Trichiocthano sou sou
Trkchloroethene é b ¢]
Well MW-23 (continged) Sample ID #; Csas2m1 Cs25200
Date Sampled: 12/12/89 121289
Sampde Deptd: 135:160 115:180
Tamed Pavamctsrs (yg/])
Chloroforn sou sou
Qarbon Tetrachloride 20) s
Ethylene Ditromide oamuy omu
Tetrachloroethone sou jovu
1.1, 1-Trichioroethane sou sou
Trkhloroetheos sou sou
WellMW-23 (continued) Sample ID #; CShis2002 csSHS20m
Dete Sampled: nmm 311/
Samjde Depth: 130-133 160163
Tarzet Proamefore (ugfl)
Chiorofore Loy 10U
Carbon Tetachlorlde 29 48
Bihylene Dibromide NA NA
Tetrachioroethens 10U 1ou
L1 1-Trichloroethace 100 1ov
Tikhloroethens 1ou Xkl
Well MW-23 (continned) CS652008  CS652016
Date Sampled; 17191 127105
Sample Depth: 160-143 120198
Xarzet Paramctcon fusf])
Ohoroform 10U 10U
Carbon Tetuchlorlde 22 200
Ebylens Ditwvomide NA NA
Tetrachloroethens 1.0U 10U
11,3 Trichiorocbrane 100 10U
Trichloroethens 1oy 100
Notes; ¢ U: Les thas specified detection limk.

E lavelld - po reported vakua.

NA7S203)
1va/88
12%:200

sou
6
tou
sou
sou
3

Cs252029
12/12/89
125200

souy

10}
amt
sou

jou

10U

CSHS2004
M
180-183

100
1
NA
10U
Loy
1ou

Cs652017
12110091
2210

oy
20U
NA
X 11]
10U
1ou

NA7S202

1888
213-220

S0y
6
lou
Jom
sou
™

CsDs2019
11/
123,140

S0l
sou
NA
sou
sou
sou

Cslis2008
st
120:193

1ou
1oy
NA
Loy
100
lou

CSOx2001
316m2
125:140

1ov
1
NA
Lou
10U
1ov

M: Detected but below
Ne. B ..

MSIS20

9Ny
123140

sou
sou
NA
sou
sou
sou

CShsamna

121190
130 143

sou
o
HNA
son
sou
sou

CS182:06
nimt
209

lou
ol
NA
1oy
fou
|

csesann
nam
Ise161

1ou
lou
NA
Lou
10U
10U

Msis2on

Wiy
133-100

soun
s00
NA
S0
son
500

CShsn)
178m0
160 103

sou
sou
NA
son
sou
sou

CSss2007
129
133: 140

sou
so0
amrIy
sou
sou
sou

3032012
24m2
183: 186

Hou
ol
NA
1oy
fou
tou

MSIS269
9IVH9
173-140

saun
sou
Ha
s0h
sol
201

(shyun
1211190
164 143

suu
sou
NA
snl
s0b
sou

(3852008
1v/91
160-16%

sou
sob
oy
sou
sou
19

(S(x13

3r24m2
208:204

1ou
10
NA
1L.oU
oy
fou

bevel for accunic quaailfication

MSIS2i68
W1IM9
193210

sou
sou
Na
sou
sou
sou

shsn
271190
120 124

sou
sou
NA
sou
sou
sou

CSS52018
1231
183:190

sou
sou
amry
jou
sou
Saun

MSIS2067
9Y1/89
313-270

bRINN]
40)
Ha
soun
sou
sou

(Shs24
2119
2218

sual
sou
NA
50U
sou
sou

(355019
12191
213-220

sou
S0y
omry
sou
s0u
sou

(325112
1271249
i

sou

In
mnu
sou

sou

20)

csusanm
Inmi
133:140

ot
!
NA
ey
1oy
lou

3682008
1271091
141 )4

]
o0
Na
Lou
1oy
fou
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Well MW.23 {continoed)

Tareet Puramctons (ugfl)

Ghloroform

Qarbon Totrachioride
Bthyleno Dibromido
Totrachhiroetheno
L1, - Trikchlorocthane
Trichloroctheno

Summary of Ground Water Quality Target Compounds, page 8 of 8

CSKS2007 CSKS2008 CSKs2009 CSKS2010 CSHS )07 CSRS 2106 (RS2

Date Sampled: &14Mm 1432 N4m 6/14/92 91692 Y16m N6m
Sample Depth: 123:140 160163 163:190 123-200 133:140 160163 183190
Loy 20U 10U 10l V0K 10K 10K
2 16 1oy 1oy 2 L] 2
NA NA NA NA 27 HA NA
Lon 20U Loy 1ok 10K 10K 10K
10V 200 ftou tou 10K 10K 10K
1Lou 20U 1oy ot 10K Lok 10K
U: Loss then spocified detection miy

NA: Perumeter oot anatyzed.
K: Acalyto pot detccted o1 valuo teported

L1

CSRS2XM
916/52
123:200

10K
2
NA
1LOK
10K
10K



TARGET CONCENTRATIONS FOR CARCINOGENIC CHEMICALS
DETECTED IN GROUND WATER AT THE HASTINGS SITE

Target Czncentrations for

) . Slooe factor (™3/xg-0av)-1 (Source} (z) Cancer Risx Range (ug/Lliter)
viamne (my Tl STTIEL IS Cancer Rise Range (ugstiter seorece.
Ttemisy i Ivicence (3) Jrat Ianstation 1X10-4 *X10-5 1X10-¢
lenzers (A) 0.029 t:R1S) 3.029 rHEASTY 140 14 1.4
iTtmogies:arsmetnane (82) .13 Riss - (e) 3 3.1 0.21
n aes (32) 0.13 f:rIs; 0.13 (HEAST] N i 0.3
- (82) . 0.0061 (:315; 2.081 ({HEAST) $6 9.4 0.94
-dieniersetnane (B2) 0.091 [:aIs) 0.091 [HEAST] s 4.5 0.45
. ld1entcraetnene ) 0.80 [IRIS] 1.20 [HEAST] 5 0.5 0.05
“stnyiene Ixiarice (32) 0.0075 rras; 2.0016 [IRIS) (a) 300 0 9.0
Itvreme (82) 0.030 (~EASTY 5.0020 :4EASTS H 26 2.6
: (32) 9.0S1 r=gASTT 2.0018 [HEAST] (@) ] 15 1.5
- (82) 9.011 [+zast; 3.017 :=EAsST) 290 % 2.9

(e)

PNC TIxicity criteria were svailable for crioroetnane.
P 3% .e1gnt 2t evicence €lassirtication scneme ror Carc:nogens: A--<uman Carcinogen, susficiene evicence from

_Jman edigemiologicatl studies: B1--fromapie numan Carcinogen, (:mitea evicence trom €ol0emIological studles ard acecuate
Svicence “Tom amimat studies: B2--Procadiy wuman Carcinogen, inscequate evicence trom €010emological STtudies ana adequat
Zvicence rrom amimat studies: C--Peossioie Human Carcinogen, limiteg €vidaence in animais in the acsence of human cata;
l-ew0t z:3ssifieQ as to numan carcinogenicity; ang E--Svicence of noncarcinogentcity.

Scurze: [21S = tne cnemicat files of EPA’s [ntegratea Risk Intormation System (as or &/1/91y;

“EAST = <emith Effects Assessment Summary Tables (as or January, 1991); WA = Weaith Agvisory (Office of

Jrinking water).

T™he 1nnsiation sicoe factors were estimated from the follewing unit risk vaiues:

~.7E-4 oer my/m3, methyiene cnioride; ang 5.28-4 per my/m3 for tetracnicroetnene.

An 1nnsiation rate of 20 m3/day was s3sumead for a 70-kq scutt. Examoie calcutation:

(6.7x10-4/mg-m3) * (70kg/20m3-cay) = 1.6x10-3 per mgy/kg-cay ) . .

No 1rnalatien toxicity criteria were available: thererore, it was sssunea that the inhalation toxicity criteriom is

is ecual to the oral toxicity vaiue.

TABLE 3



TARGET CONCENTRATIONS FOR NONCANCER RISKS FOR CHEMICALS
DETECTED IN THE GROUND WATER AT THE HASTINGS SITE (a)

inhatation nhatation 2rat “arget Cancentration
:fC '25) D 3asea on nazara Incex
hemicai ‘e) K (c) (mg/m3) (mg/Rg-cay) .72 {- 21T of One (ug/L)
icetene 3.20 NA 3.10 (b) 0.10 (RIS 2,918
Zromogicnicrometnane 2.78 NA 3.020 (m) . 0.020 RIS 393
laroon Tetracniorice 0.79 NA 3.00870 ¢b) 0.00070 1Rrts 14
Cutororerm 3.84 vA 2.010 (&) 3.010 IR1s 190
".i-dicnicreetnane 3.92 3.50 HEAST J.20 HEAST 0.10 HEAST 2,400
i,!-Dicnioroetnene 3.95 NA 3.0090 (b) 3.0090 1RIS 161
i.I-dicnioroecnene (s22a1) 1.94 NA $.010 (b) 3.01C HEAST (<) 80
Ithyt 3enzene 3.90 1.00 IRIS 0.29 (a) 0.10 1Rr1s 2,543
vetnyiene Chlorice 0.93 3.00 HEAST 0.86 (a) 0.060 IRIS 1,97
Styrene 0.88 NA 08.20 () 0.20 IRIS 3,74
Tetracnioroetnene 0.77 NA 0.010 (b) 0.010 [R1s 198
otuene 0.9 2.00 HEAST 0.57 (& 0.20 IRIS 5,261
', 1,1-Tricntoroetnane 0.8 1.00 KeAsT 0.30 HEAST 0.090 RIS 2,516
Trichlorcetnene 0.83 NA 0.0074 (b) 0.0074 A 140
Xylenes (total) 0.90 0.30 HEAST 0.088 ¢d) 2.0 IRIS 3,198

(3) Source of tcxicit: information: ll:s * the chemical files of EPA’S Integrated Risk Informstion System (as of 4/1/91);
uim-nulmtftcaﬁ-fyhbc(-ch 1991); s Lth Advi
(Office of Orinking ueter). armry, ); A = Nea sory

$2) In the acsence of an imalation R0, the STl R0 13 used for both oral and (rhatstion exposures.

(€) K is the constant ratio betwesn the fnhatation ang the orat dose (see text).

) Camos'on 210 escimmted fros inhatation #rc. Assuming & 70 kg aautt imnaies 20 m3 of air per aay.
Exacoie catcutstion (xylenes): (0.3 mg/m3 * 20 m3y,7p kg = 8.57x10-2 my/kg

(€) No toxicity eriteris were evailable for Chioroethans. oay

A - o et 1D for c13°1,2-dichioroetnens U8S used for 1,2-dichloroethene (total).

NA - not available

TABLE 4



Detailed Analysis Summary of Alternative -
Plume Management of the CCl, Plume to a 1X10* Risk Level with GAC Adsorption

Protection of Human Health and the Environment

Would prevent further degradation of ground water downgradient of the 1X10™ plume area
and would reduce risks associated with exposure to ground water.

Compliance with ARARs
Chemical-specific ARARs (MCLs) would not be attained.
Action-specific ARARSs would be attained.
Long.-Term Effectiveness and Permanence
Would permanently reduce contaminant concentrations to below a 1X10™ risk level.

Final action or institutional controls would be necessary 10 manage residual risk because
contaminant concentrations above MCLs would continue to exist.

Reduction of Toxicity, Mobilitv, or Volume

Contaminants would be removed from the aquifer and treated. thus reducing the toxicity,
mobility and volume of ground water contaminants.

GAC treatment would resuit in the destruction of contaminants since they wouid be removed
from the ground water, adsorbed onto GAC, and ultimately incinerated at a regeneration
facility.

Short-Term_Effectiveness

Impiementation would present a low-level, controllable risk to workers, the community and
the environment.

Impiementability

All of the individual technologies and process options for this alternative are readily
impiementabie.

State Acceptance

Determined by State comments after its review of the Proposed Plan and ROD.

Communitv Acceptance

Determined by comments received during the public comment period on EPA’s Proposed

Plan.

Costs
Capital Costs 3 469.000
O&M Costs S 72,000fyrt.
Present Worth
(12 years, 5%) $1,104,000

TABLE 5



Detailed Analysis Summary of Alternative -
Plume Management of the CCl, Plume to a 1X10™ Risk Level with Air Stripping

Protection of Human Health and the Environment

Would prevent further degradation of ground water downgradient of the 1X10™ plume area
and would reduce risks associated with exposure to ground water.

Air stripping wouid transfer contaminants from the ground water to the atmosphere creating
potential for impact 10 human heaith and the environment.

Compliance with ARARs
Chemical-specific ARARs (MCLs) would not be attained.
Action-specific ARARs would be attained.
Long-Term Effectiveness and Permanence
Would permanently reduce contaminant COnCentrations to below a 1X10™ risk level,

Final action or institutional controls wouid be necessarv to manage residual risk because
contaminant concentrations above MCLs wouid continue to exist.

Reduction _of Toxicitv, Mobilitv, or Volume

Contaminants would be removed from the aquifer and treated. thus reducing the toxicity,
mobility and volume of ground water contaminants.

Alr stripping would result in the reiease of contaminants to the atmosphere and therefore
would be less desirable than GAC adsorption in addressing the intent of this criteria.

Short-Term Effectiveness

Implementation would present a low-level, controllable risk to workers. the community and
the environment.

Implementability

All of the individual technoiogies and process options for this alternative are readily
implementable.

State Acceptance

Determined by State comments after its review of the Proposed Plan and ROD.

Community Acceptance

Determined by comments received during the public comment period on EPA’s Proposed

Plan.

Costs
Capital Costs S 492,000
O&M Costs $ 62,000/vear
Present Worth
(12 years, 5%) 31,042,000

TABLE 6



Detailed Analysis Summaryv of Alternative -
Plume Management of the TCE Plume to a 1X10* Risk Level with GAC Adsarption

Protection of Human Heaith and the Environment

Would prevent further degradation of ground water downgradient of the 1X10* plume area
and would reduce risks associated with exposure to ground water.

Compliance with ARARS
Chemical-specific ARARs (MCLs) would not be attained.
Action-specific ARARs would be attained.
Long-Term Effectiveness and Permanence
Wouid permanently reduce contaminant concentrations to below a 1X10™ risk level.

Final action or institutional controls would be necessary to manage residual risk because
contaminant concentrations above MCLs would continue to exist.

Reduction of Toxicitv, Mobilitv, or Volume

Contaminants would be removed from the aquifer and treated, thus reducing the toxicity,
mobility and volume of ground water contaminants.

GAC treatment wouid result in the destruction of contaminants since they would be removed
from the ground water, adsorbed onto GAC, and ultimately incinerated at a regeneration
facility.

Short-Term Effectiveness

Implementation would present a low-level, controllable risk to workers, the community and
the environment. )

Implementability

All of the individual technologies and process options for this alternative are readily
implementable.

State Acceptance

Determined by State comments after its review of the Proposed Plan and ROD.

Community Acceptance

Determined by comments received during the public comment period on EPA's Proposed

Plan.

Costs
Capital Costs $294.000
O&M Costs 3 65,000
Present Worth
(10 years, 5%) $829,000

. TABLE 7



Detailed Analysis Summary of Alternative -
Plume Management of the TCE Plume to a 1X10* Risk Level with Air Stripping

Protection of Human Heaith and the Environment

Would prevent further degradation of ground water downgradient of the 1X10* plume area
and would reduce risks associated with exposure 1o ground water.

Air stripping would transfer contaminants from the ground water 1o the atmosphere creating
potential for impact to human health and the environment.

Compliance with ARARs
Chemicai-specific ARARs (MCLs) would not be attained.
Action-specific ARARs would be atiained.
Long-Term Effectiveness and Permanence
Would permanently reduce contaminant concentrations 10 below a 1X10™ risk levet.

Final action or institutionai controls would be necessary 10 manage residual risk because
contaminant concentrations above MCLs woulid continue to exist.

Reduction of Toxicitv, Mobility, or Volume

Contaminants would be removed from the aquifer and treated, thus reducing the toxicity,
mobility and volume of ground water contaminants.

Ailr stripping would result in the release of contaminants 1o the atmosphere and therefore
would be less desirable than GAC adsorption in addressing the intent of this criteria.

Short-Term_Effectiveness

Implementation would present a low-level, controllable risk to workers. the communiry and
the environment.

Implementabilitv

All of the individual technologies and process options for this alternative are readily
impiementable.

State Acceptance

Determined by State comments after its review of the Proposed Plan and ROD.

Communitv Acceptance

Determined by comments received during the public comment period on EPA’s Proposed

Plan.

Costs
Capital Costs $323,000
O&M Costs § 58,0004r.
Present Worth
(10 vears, 5%) $768,000

TABLE 8
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Chemical-Specific ARARS

Applicable/
Standard, Requirement Redevam and
Criteda, or Limiiaflon Cliptlen Description Approm inte Commeny
Ecderal
Safe Drinking Water Adt 40 USC Scat. 300
National Primary Drinking 40 CFR Past 141 Establishes maximum contaminant levels Yes/Yes The MCLs for arganic and inosganic
Water Standards (MCLs) which arc health-based contaminants are televant and appropiiate
standards for public water systeis. to the ground water contamination in
potcatial drinking water sources, includinyg
MCLs for volatile organics and wetals.
National Secondary Drinking 40 CFR Part 143 Establishes sccondary maximum Nu/Yes SMCEs may be selevant and appropiiate i
Water Standards contaminant fevels (SMCLs) which asc treated gronwnd water is used as a source of
non-enforceable guidelines fur public drinking water.
water systems ta protect the acsthetic
quality of the waier.
Maximum Contaminant Level PL No. 99-339, Establishes drinking water guality goals No/Yes MCL.Gs for organic and inorganic
Goals (MCLGs) 100 sct st levels of no known or anticipated contaminanis may be relevant and
Stal. 642 (1986)  advense health effccts with an adequine apmopriate it a more stringent standard is
marsgin of safciy. required 1o protect human health or the

environment. When available, non-ze10
MCIGs are 1elevant and appropriate to
potcntial drinking water sources in fico of
MCls.
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Standard, Requirement
Criteria, or 1dmi{ation

Clean Water Act

Ambicnt Water Quality Critesia

Clean Air Act

National Primary and Sccondary
Ambicat Air Quality Standards

Slate

Nebraska Environmental Protection

Acl |

Water Quality Standards for
Surface Water of the State

Cltation

33 USC Scal.
1251-1376

40 CER Part 131
Quality Criteria

for Water, 1976,
1980, 1986

42 USC Sect.
7401-7642

40 CFR Part 0

Chapter 81

Title 117

Chemical-Specific ARARS

Applicable/
Relevant and
Descrlption Apprapriafe
Requires the states to set ambicnt watcr Nu/Yes
quality criteria (AWQQC) hased on waler
use dlassifications and the critedia
developed under Sectivn WM(a) of the
Clean Water Act.
Establishes standards for ambicnt air Yes/No
quality to protect public health and
welfare.
Establishes state's policy on
environmental control.
Establishes environmental quality Yes/No

standards for the surface waters of the
slate.

LComment

May be selevant and appropsiate i
contaminated or treated ground walter 1,
discharged to suiface water during a
iemedial action.

The subsite is not considered 1o be a
souroe of air pollution. However, nay e
applicuble if contaminants are discharged
to the air during a treatiment process.

Surface water is not present at the site.
May be applicable if contaminated grouad
waler is discharged into a surface water
body.
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Standard, Requirement

Criterla, or Limltatlon ~ Cltatlon

Ground Water Quality Standards Title 118
and Usc Classification

Ncbraska Air Pollution Control Title 129
Rules and Regulations

. . .
}
o
Chewmical-Specilic ARARs
Applicable/
Relevant and
Description Appropyiafe Commen{
Establishes standards and use Yes/No Nebraska MCLs are applicable 1o the
classifications for ground water sources ground water at the subsite if they arc
of drinking water. Determines priaritics mare stringeut than any of the fedeeal
for ground water remedial actions, ARARs. Nebraska MCis have been
established for inorganic and organic
componnds detected in the goound wates
Establishes Primary and Secondary Yes/No The subatte is oot considered to be o
Ambient Air Quality Standards and somce of air pollution. However, may e
requires operaling permits for varions applicabde if contaminants are discharged
operations emitting contaminaats into to the air ducing a trcatment process. i
the air. trcatment units urc Yocated onsite, no

permits are requited. However, the
substamive requirements must he met.
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Contaminant

Carbon Tetrachloride
Chloroform
1,1-Dichloroethene
Tetrachloroethene
1,1,1-Trichloroethane
Trichloroethene

-2

Potentinl Chemical-Specific ARARs for
Selected Compounds Detected in Ground Water

Federnl Water
Quality Criteria,
Protection for
Ingestion of

SDWA MCL  Nebraska MCL, SDWA MCLG Water Only*
mg/l mg/l mg/l mg/l
0.005 0.005 0 0.00042
0.14 0.1 0.00019
0.007 0.007 0.007 0.000033
0.005 0.005 0 0.0008
0.200 0.200 0.200 NA
0.005 0.005 0 0.00028

The criterion corresponds to an excess carcinogenic risk of 1X10%,

Insufficient data to develop criteria. Value listed is the Lowest Observed Effect Level (L.O.E.L.).

¢ Criteria have not been developed.

Based on criteria for total trihalomethanes.

Ambient Water Quality
Criteria for Protection of
Freshwater Aquatic Life

Acute Chronic
mg/l mg/l
35
28° 1.2°
11.6 0.005
5.28Y 0.84°
___c ___c
45° 219
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Standard, Requiremeot

Criterin, or | imifation
Eederal
Solid Waste Disposat Act (SWDA),
Subtitle C as amended by Resource

Conscevation and Recovery Act of
1976 (RCRA)

Critesia {or Classification of
Solid Waste Disposal Facilitics
and Practices

$1azardous Waste Management
Systems General

Identification and Listing of
Hazardous Wasles

Standards Applicable to
Generatois of Hazardous Waste

Cltatlon

41 USC Scction
6901-6987

40 CFR Pan 257

40 CFR Part 260

40 CFR Part 261

40 CFR Part 262

Action-Specific ARARS

Applicable/
Relevant and
Deacription Appropjate
Establishes criteria for usc in Yes/Yes
determining which solid waste disposal
[acilitics and practices puse a reasonable
probability of adverse effects on healih,
and therchy constitnte probibited open
dumps.
Establishes proceduse and criteria lor Yes/Yes
maodification or revocation of any
provisions in 40 CFR Pats 200 205.
Definces those solid wastes which arc Yes/Yes
subjed to regulation as hazardous
wastes umder 40 CFR Parts 202-265 and
Parts 124, 20, and 271.
Listablishes standasds for gencrators of Yes/Yes

hazardous waste.

LComment

1f an alternative developed would invalve
the land disposal of solid waste, this part
would be applicabile or relevant and
appropriaic.

May be applicalde or relevant and
appropriate if a substance at the site was o
be excluded fimn the list of hazardous
wastes.

ldewtifies those wastes considered 1o bie
hazardons wastes at the site. Any wastes
considered as hazardous would be requird
to be handied as such.

H an altcrnative developed would involve
offsite disposal or treatment of hazardons
ataterials, these standards would be
applicable or relevant and approgiate.
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Standard, Requirement
Crlferla, or 1imlifation

Standaeds Applicable to
Transpaorters of Hazacdous
Wasle

Standards for Owners and
Opcrators of hazardous Waste
Treatment, Starage, and
Disposal Facilitics

Inlerim Standards for Owners
and Operators of hazasdous
Waste Treatment, Storage, and
Disposal Facilitics

Land Disposal

Hazardous Waste Permit
Program

Clintlon
40 CFR Pait 263

40 CFR Part 264

40 CFR Part 265

40 CFR Part 268

40 CFR Part 270

Action-Specific ARARs

Descrlption

Establishes standards which apply to
persons transporting hazardous wastc
within the U.S. if the transportation
requires a manifest under 40 CFR
Part 262.

Establishes minimum national standards
which define the acceptable management
of hazardous waste far awners and
operators of fadlitics which ticat, stosc,
or dispose hazardous waslte.

Establishes minimum national standaids
that definc the acceptable management
of hazardous wasle during the period of
interim status and until cestification of
final closure or if the facility is subject
to post-closure scquirements, until post-
closure responsibilities are fulfilled.

Establishes a timctable for restiiction of
burial of wastes and other hazardous
materials.

Establishes provisions covering basic
EPA permiiling requirements,

Applicable/
Relevant and
Appropminge

Yes/Yes

Yes/Yes

*Yes/Yes

Yes/Yes

Yes/No

Commeng

I an alicenative developed would involve
olfsite transportation of hazardons
materials, these standacds would he
applicable or selevant and appropriae

Subparts B through O may be applicabile o
relevant and appropriate to onsite and
offsite ccmedial actious.

Remedies shoutd be consistent with ihe
more stringent Part 263 slandasds as these
represent the ultimate RCRA complianee
standards and are consistent with
CERClA’s goal of long-term protcction of
public health and welfare and the
coviromment.

If an alicinative involves land disposal of
any 1estricted wastes, this part may be
applicable or relevant and appropriate.

A peemit is aot sequired for onsite
CUERCLA tesponse actions; however, a
peimit is required for offsitc actions.
Subistantive requircmeats are addressed in
40 CFR Pait 204.
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Standard, Requirement

Criterin, or §imifation

Occupational Safety and Health Act

Safe Drinking Water Act

Standasds for Owners and
Operators of Public Walcr
Supply System

Uadcrground Injection Control
Regulations

Clean Water Act

National Pollutant Discharge
Elimination System

Cliation

29 USC Section
65t-678

29 USC Sedion
300(1)

40 CFR 141

40 CFR Parts
144-147

33 USC Sedion
1251-1376

40 CFR Parts
122-125

Action-Specific ARARs

Applicabile/
Relevant and
Description Approp lafc
Rcgulates worker health and safcty. Yes/Yes
Provides treaiment (water guality) Yes/Yes
scquirements for public water supply
systems.
Provides for protection of underground Yes/Yes
sources of drinking waler.
Requires permits for the discharge of Yes/No

pollutants from any paint source into
waters of the United States.

Commen|

Under 40 CFR Scction 3X). 38,
scquirements of the Act apply o all
response activitics wader the NCP.

MCLs may be applicable or relevant anid
appropriatc to the establishment of clcanup
goals for ground water contamination.

If an alicrnative developed would involve
underground injection, this part could be
applicable or relevant and appropriate.

A permit is not scquired for onsile
CURCLA rcsponse aclions, but the
substantive requirciments would apply if an
altcimative developed would discharge into
a crcek or other smface water on the site.
A permit would be required if the point of
discharge is to a creck or surface water
located olfsite.
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Staadard, Requirement

Crlterin, or 1imitallon

National Pretscaiment
Standards

Clean Air Act

National Ambicnt Air Quality
Standards/NESHAPS/
NSPS/UMACT/PSD/LAER

Cliatlon

Action-Specific ARARS

Descrlption

40 CFR Part 403  Scis standards to control pollutants

42 USC Scction
7401-7642

40 CFR 50.1-.17,
50-54, .15-.184,
480-.489, 40
CFR 53.1-33, 40
CFR 64.01-.18,
50-312,
240-247

which pass through or intesfcre with
treatment processes in publicly-owned
treatmeat works or which may
tonlaminale scwage sludge.

Treatment technology standard for
emissions 1o air

incincratoss

surface impoundments
wastc pilcs

tandfills

fugitive emissions

Appticabie/

Relevaut and

Appropy fete Comment
Yes/No if an alicinative developed involves

discharge to publicly owned treatacut
warks, these standards would be applicat .

Yes/Yes I an aliconative developed would involv:
cmissions governed by these standacds,
then the sequitements are applicable.

}
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Standard, Requirement
Criterin, or 1imitation

State

Nebraska Eavironmcental Protection
Act

Nebraska Pretrecatment
Regulations

Ncbraska General NPDES
Rules for New and Existing
Sourccs

National Poliutant Discharge
Elimination Systems

Rules and Regulations for
Injection Wells and Mincral
Production Wells

Ncbraska Air Pollution Coatrol
Rules and Regulations

Cliation

Chapter 81,
Adticle 15

Tide 127

Title 121

Title 119

Title 122

Title 129, Scdion
6007

Action-Specific ARARs

for emissions of toxic air pollutaats from
ncw modified or reconstrucied sounces.

Applicuble/
Relevaat and
Peacription Appropriate
Establishes limitations on types of Yes/Ves
wastcs which can be discharged 10 a
POTW and tequires a permit when a
- discharge may interfere with, pass
tirough, or be incompatible with a
POTW's trcatment process.
Establishes point sources efftuent Yes/Yes
standards. '
Requires permit for discharge pollutants Yes/Yes
from a point source inlo the waters of
the State.
Establishes procedures for permitting Yes/Yes
undesground injection of hazardons
wastes into or sbove an undergronnd
supply of diinking water.
Establishes control technology standards Yes/Yes

Any altcinatives which discharge
contaminated ground water to a POTW
will have to meet the substantive
requirements of this regulation. Permit will
e cequired.

May be applicable 1o any discharge of
tecatment effluent to a surface water Lady.

May be applicable or relevant and
appropriate if an cffluent is discharged into
an offsite surface water.

May be applicable or sclevant and
appropiate if treated ground water is
injected into aquifer. Will require permit if
teinjection wells are located offsite.
Reinjected water must comply with
drinking watcr standasds.

May be applicable or relevant and
appropriale (o treatment processes with
atmospheric emissions.



STATE ARARs

L

IL

M1

Revision May 1992

Nebraska Environmental Protection Act

A.

B.

Lo Qo mom g

-
.

Rules and Regulations Governing
the Nebraska Pretreatment Program
Effluent Guidelines and Standards

Rules and Regulations Pertaining

to the Issuance of Permits Under the
National Pollutant Discharge

Elimination System

Rules and Regulations for Underground
Injection and Mineral Production Wells
Air Pollution Control Rules and
Regulations

Nebraska Surface Water Quality Standards

Ground Water Quality Standards and

Use Classification

Rules and Regulations Pertaining to

Solid Waste Management

Rules and Regulations Governing
Hazardous Waste Management in Nebraska
Rules and Regulations Pertaining to the
Management of Wastes

Water Well Standards and Contractors’ Licensing

Act

A

Regulations Governing Licensure of Water
Well and Pump Installation Contractors
and Certification of Water Well Drilling
and Pump Installation Supervisors

Statutes Relating to Ground Water

Nebraska Safe Drinking Water Act

A

Regulations Governing Public Water
Supply Systems

TABLE 12

CITATION

Neb. Reyv, Stat. Ch. 81

Article 15
Neb. Adm.
Title 127
Neb. Adm.
Title 121
Neb. Adm.
Title 119

Neb. Adm.
Title 122
Neb. Adm.
Title 129
Neb. Adm.
Title 117
Neb. Adm.
Title 118
Neb. Adm.
Title 132

Neb. Adm.

Title 128
Neb. Adm.
Title 126

Rules & Regs.
Rules & Regs.

Rules & Regs.

Rules & Reg.

Rules & Regs.
Rules & Regs.
Rules & Regs.
Rules & Regs.
Rules & Regs.

Rules & Regs.

Neb. Rev. State. Ch. 46

Article 12

Neb. Adm.

Title 178

Rules & Regs.

Neb. Rev. Stat. Ch. 46

Article 6

Neb. Rev. Stat. Ch. 71

Article 53

Neb. Adm.

Title 179

Rules & Regs.



STATE ARARs CITATION

V.  Flood Plain Management Neb. Rev. Stat. Ch. 31
Article 10
A Flood Plain Rules Neb. Adm. Rules & Reg.
Title 455
B. Rules Governing Flood Plain Management Neb. Adm. Rules & Regs.
Title 258
V1.  Statues Relating to Disposal Sites Neb. Rev. Stat. Ch. 19
Articles 21 & 41
VII. Nebraska Nongame and Endangered Neb. Rev. Stat. ch. 37-
Species Conservation Act 430 to Ch. 37-438
A Nebraska Game and Parks Commission Neb. Adm. Rules & Regs.

Rules and Regulations Concerning Wildlife Title 163, Chapter 6

TABLE 12



Cost Estimate for Alternative - Plume Management of

the CCl, Plume to a 1X10~ Risk Levei with GAC Adsorption

CAPITAL COST
CONSTRUCTION:

[nswuliation of New Wells

Well Pumps, Piping, and Manholes
Site Prep and Building
Uanderground Piping

Treatment Plant Mechanical
Electrical

Taxes/Small Tools and Supplies
Contractor Overhead and Fee

SUBTOTAL CONSTRUCTION COSTS
CONTINGENCY @ 15%
TOTAL CONSTRUCTION COST

OTHER CAPITAL COSTS:

Access Agreements, Permitting and Legal

RD Investigation/Studies

Engineering (10% of Construction)

Construction Mgmt. and Startup (15% of Construction)

TOTAL CAPITAL COST:
ANNUAL O&M COSTS
Electricity
Carbon Purchase and Regeneration
O&M Labor
Maintenance Parts
Analvtical
Taxes. Insurance and Admin.
Contingency
ANNUAL O&M COST

PRESENT WORTH (12 YEARS)

Notes:

Discount rate = 5%
Duration = 12 years

$30.000
$14,000
$17,000
$60.000
324,000
$33,000
$11,000
$26,000

$215.000
§32.250
$247.250

525,000
$135.000
324725
$37.088

3469063

$1350
$9.540
$25.500
$2473
$16.000
§7418

—-39342

$71.622

51,103,866

TABLE 13



Cost Estimate for Alternative - Plume Management of

the TCE Plume to a 1X10* Risk Level with GAC Adsorption

CAPITAL COST
CONSTRUCTION:

Installation of New Wells

Well Pumps, Piping, and Manholes
Site Prep and Building
Underground Piping

Treatment Plant Mechanical
Electrical

Taxes/Small Tools and Supplies
Contractor Overhead and Fee

SUBTOTAL CONSTRUCTION COSTS
CONTINGENCY @ 15%
TOTAL CONSTRUCTION COST

OTHER CAPITAL COSTS:

Access Agreements, Permitting and Legal

RD Investigation/Studies

Engineering (10% of Construction)

Construction Mgmt. and Startup (15% of Construction)

TOTAL CAPITAL COST:
ANNUAL O&M COSTS
Electricity
Carbon Purchase and Regeneration
O&M Labor
Maintenance Parts
Analvtical
Taxes, Insurance and Admin.
Contingency at 15%

ANNUAL O&M COST
PRESENT WORTH (10 YEARS

Notes:

Discount rate = 5%
Duration = 10 years

519,000
$10,000
$15,000
$17.000
$24,000
$16,000

$7.,000
$13,000

$121,000
S18.150
$139,150

$25.000
$95.000
$13,915
$20.873

3293938

32.000
511.200
525500

31392
316,000

§4,175

$9.040

69306

$829,099

TABLE 14
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2. TCE PLUME BOUNDARY BASED ON AVERAGE ¢ M 23 PSRN iSRRI HASTINGS GROUND WA IER CONTAMINALIGOR 51t
INDARY y Wil O 3 SuR
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ARCS Reglons vi, Vil, Vill
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INUHIAL SCREENING OF TECHNQLOGIES AND PROCESS OITTONS FOR
WELL NUMBER 3 GROUND \WATER

GENEHAL REMEDIAL
RESPONSE ACTION TECHNDLOGY EROCESS OFIION SCREENING SIATUS
No Action ] [ None I‘_—"_[ Not Applicable l Required or consideration by NCP
) —{ Monitoring l—_—“—'l (;IX“".“I Water l Potcotislly Applicabile
[ Institutional Controls l'———{ Altemate Watee Supply l——‘[ New City Well l Fateatially Apglicatle
_—[ Bottled Waler l Hancaessnry became of lessibility of pew city well
——'I Ground Water Extraction l“—“"'—‘l Conventions! §!staction Wells I Patcatially Applivatite
Plume Management ]—" “__l Horizonts! Natraction Wells l Nut retaine) due to cost
”'—"l GAC Adsorption l Fotennally Apphasbie
—{ Treatment }—‘ "“'I Air Suipping I Potentiafly Applicable

—— UV Photo-Oxidalion Poteatially applicable, however GAC Adsotption aust
Alr Stripplig retalned as representative process «ptions
[ Reinjection I Potemislly Applicable
__l City Wates Supply l Nt considorad to be sdministentively Implementnbie
— Water Discharge —_— Lerigatlon Fotentially spplicable on & scasonal basis onty
- Storm Sewer 1ischarge Potentially Applicable for very low flow atcs
Industrisl Water Reuse . Potentially Applicshle
ti A Not Retained
Air Stripping Sperging Welks and SVE
i Stem | LT

::}-——— *  Not Retsined
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SUMMARY OF ASSEMBLED REMEDIAL ACTION ALTERNATIVES FOR
WELL NUMBER 3 GROUND WATER
REMEDIAL ACITON ALTERNATIVES
GENERAL RESPONSE ACTION ; 2 R . s
EXTRACTION/ EXTHAUTION/ EK’IR/\(T“()N/
] i INSTITUTIONAL | IRFATMENT OF | TREATMENT OF | TREATMENT OF
TECHROLOGY PROCESS OFNON NO ACTION CONTROLS 10 ca, PLume 10 1CE PLUME MCL PLAIME
MONITORING GW MONITORING ° Y . °
ALTVERNATE
WATER SUPPLY NEW CITY WELL. °
GROUND WATER
EXTRACTION EXIRACITON WELLS [ ] [ ] [ ]
GAC ADSORPITON o(A) o(A) ®(A)
TREATMENY — —
AlLR STRIPPING [ I{1}} (i) [ I{}}]
TREATED REINJECTION OR
WATER DISCHARGE BENEFICIAL REUSE ° ° °

NOKES: 1. A relers 1o plume management sliematives that utilize GAC sdsouprion fur treaiment. “H® (clers 1o plune monagement alternstives that wiilize air stripping for treatment

2. ‘Ihe alicmatives are not mutually exclusive. Both Alternstives 3 snd 4 are required 1o cuntiod the contaminanis st the IX107 tish level. Alicinative § supplemeats
Alicmatives 3 and 4 by addressing long term objectives.
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GLOSSARY

Discount Rate .. ipe interest rate used to convert future money amounts to a common
PTesent wona to account for time vaiue of money. The Superfund program recommends
that a discount rate of 5 percent before taxes and after inflation be assumed.

General Response Action - an acriop that will satisfy the remedial acton objectives. A
Generai Response Action may inciude o acton, institutional controls, conrainment,
excavation. extraction, treatment. disposal. or combinations of the above. A combination
of General Response Actions may be considered in developing an alternative.



Pore Volume - :ae amount or water contained in the aguifer pore sDace within the area and
ikrougnout the totai depth of contamination.

Pore Volume Displacement -- he removai of one pore voiume of water from the piume by
repiacement with water from outside of the plume - limits,

Present Worth — the amount of money that if invested at a given interest rate (the discount
rate) at the time a project is initated. wouid pay for the capitai and annyaj operaung and
maintenance costs for the life of the project.

Process Option - aiso known as "Technoiogy Process Optdon." is a specific process that can
be empioved under a Remediai Technoiogy. For exampie, the Remedial Technology of
<Qemical treaument may have speciic process optons of ion exchange, soivent exwraction.
or oters. A Process Option can beiong 10 oniy one Remedial Technoiogy.

Remedial Technoiogy — a type of technoiogy that may be empioved under a given General
Response Action. For ¢xamoie. the response action of "Trearment” may have Remedial
Technoiogies of physical, chemicai. or thermai treamment. A Remediai Technology can be
a part of more than one Generaj Response Action.



