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RECORD OF DECTSION N

Zanesville Well Field site
Zanesville, Ghilo

This decision document presents the selected remedial action for
the Zanesville Well Field Site in Zanesville, Ohio, chosen in
accordance with the Comprehensive Environmental Response,
Compensation, and Liabllity Act of 1880 (CERCLA), as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA), and to
the extent practicable, the National 0il and Hazardous Substances
Pollution Contingency Plan (NCP). This decision is based on the
administrative record for this site.

The State of Ohie has been consulted and concurs with the selacted
remedial action.

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

DESCRIPTION OF SELECTED REMEDY

The selected remedial action for the Zanesville Well Field Site
addresses the principal threats posed by the conditions at the
gite. The major components of the selected remedial actien
include:

. Containment/capture of contaminated groundwater and
restoration of the aguifer to clean up levels through
groundwater pumping;

. Treatment of contaminated groundwater by air stripping;

. Treatment of soil and source areas contaminated with
volatile organic compounds (VOCs) by in-situ vapor
extraction (ISVE);

. Treatment of soil contaminated with inorganic compounds
by soil washing; and
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Fencing of the United Technologies Automotive Inc. (UTA)
property and of the interceptor wells, discharge

pipes and treatment facilities located in the Zanesville
Ccity Well Field.

The selected remedy is protective of human health and +the
environment, complies with Federal and State reguirements that are
applicable or relevant and appropriate to the remedial actieon

and is cost effective. This remedy utilizes permanent scluticns and
alternative treatment or resource recovery technologies, to the
maximum extent practicable, and satisfies the statutory preference
for remedies that employ treatment that reduces toxicity, mobility,
or volume as a principal element. Because this remedy will not
result in hazardous substances on-site above health-based levels,
the five-year review will not apply to this action.

Valdas V. Adamkus _ “ Date
Regional Administrator
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I. BITE RAME, LOCRIION AND DEECRIPTION

The Zanesvilles Well Fleld Site includes the United Technologies
hutomotive, Ine. (UTA) facility and the City of Zanesville, Chioc
Well Pileld (Pigure i). The 28 acve UTA facility is located
between Linden Avenue and the Muskingum River withim the City of
Zeneaville. There is reasidential housing on the vest side of
Linden Avenue and industrial use to the south of the UTA
facility., The 72-acre well fleld lies acruss the River from the
UTA facility, and the City currently pumps 5.5 to 6.0 millien
gallione per day {mgd) of groundwater from ten unafiacted supply
wells in the field. Three of the City's wells no longer supply
water to the gyptem becsuse they have become contaminated. Two
of these wells (W-8,W~12} are currently being used as part of the
groundwater interceptor system. Thesa wells directly discharge
the conteainated wvater to the Muskingum River. A groundwater
interceptor well system on the west side of the Muskingum River
(UTA's property} currently pumps about 870 gallons per minute
{gpm)} and discharges treated water to the Muskingum River.

I1. HITE BIBTORY AND BENFORCEMERT ACTIVITIES

There iz a long history of manufacturing at the UTA site. Prior
to 19292, a hand dug well ten fewt in diameter and forty feet deep
was installed on the property. The wall was extended an
additional 35 feet. The well was located approximately 150 feet
vest of the bank of the Muskingum River.

The well was filled in the early 1%70s. Rubble from the
demolition of the well pump house and an estimated 121 steel
drums were used to £1i11 in the well. Some of these druns
contained trichlercethylene {TCE)} based sclvents. TCE isg &
chemical commonly used as a solvent and as feed stock in
pharmaceuticals. It i a possible carcincgen. Approxiwately 145
tons of wagte from the well including drums, drum fragments, soil
and bricks wera removed by UTA wvhan the well was properily
abandoned (sealed) and closed in 1983.

In addition to the abandoned well, other suspected sources of
contamination at the facility include a former bulk solvent
storage tank located adjacent to the well and two large storm
sever basins., The basins are referred to as the North and Bouth
Basing. An open area that was used to store drums containing
waste solvents may also have contributed to contamination at the
UTA faeility. This storage area is located northwest of the
.storm sevwsr basing (smee Figure 1 A).

In 1981, U.8. EPA detected contamination at the Zanesvills
Municipal Well Field. During 1%81-i882, the U.8. EFA and OEPA
conducted additional sampling in the southern portion of the well
field. Three wWells were found to be contaminated with TCE and
dichioroethylene (DCE), hoth of which are volatile exganie
compounds (VOCe}. VOCs have & tandency to avaporate When edposed
to air. Due to this tendency, VOls evapovate more readily in
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surface water than in groundvater. When present in drinking
water, VOCe may pose a potential threat teo human health. Since
1983 the ity has been performing sampling and analysis of the
contaminated wells and plant tap. No additional wells have been

found to be contaminated, and the plant tap hag never shown
detectable levels of vOCs since 1981.

The City of Zanesville conducted an investigation of the UTa
facility and the municipal well field to determine the ewtent and
source of contamination. In 1983, based on the informstieon
gathered about contamination present at ite property, UTA
constructad a pump and treat mystem to deal with contaminated
groundwater. FPumping the groundwater removes contaninante from
the aquifer and econtains or delays further spreading of the
contaminants into the well fleld. The pump and treat system works
by purping groundwater fyrom groundwater wells to the surface and
treating it by forcing air into the water thus allowing the
contaminants to evaporate. VOO contaminants like TCE and DCE
evaporate readily vhen exposed to alr. Thie form of treatment is
called air strigping Once the water has been treated with this
systen, it is discharged inte the river in compliance with the
State of Ohie discharge standards, which meet the substantive
reguirements for an NPDES wastewater discharge permit.

On September &, 1983, the Zanesville Municipal Well Figld Site
was listed on the National Priorities List (NPL). The NPL ls a
list of top prioxity hazardour waste sites in the country that
are eligible fer investigation and clean up under the Superfund
program. U.8. EPA has that determinad UTA iz a potentially
responsible party (PRP)} at the Zanesville Eite. On BRugust 3,
1988, a Consent Agreement was zmigned between UTA, OEPA and U.S.
EPA whereby UTA agreed to conduct & Remedial Investigation and
Feasibility Study (RI/F5} at the site. Prior to the Consent
Agreenent, environmental investigation activities at the UTA
facility were supervised by OEPA.

In January 1989, UTA submitted s summnary of the firm's previous
environmental investigations at the site to U.5. EPA and OEPA.
This report was called the Phase I Remedial Investigation (RI).
Findings of these investigations indicated that concentrations of
groundwater contamination appeared on the average to be
dacreasing. On January 15, 1990, UTA submitted the Phaee II RI
Report. U.S. EPA and UEPA apprnvad the report on September 24,
1990. The Final FS was placed in the public infermaticn
repository for publie viewing on July 29, 1991,

ITT. COMHUNITY RELATIONE HISTORY

Enviromiental lssues and congerns were identified based upon
information from EPA files, interviews and public hasaringe
conducted in ZHnesvilla.
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on June 26 and 27, 1890, U.8. EPA interviewed four individuels,
six local efficimls, three civic leaders and two environmental
organizatien leaders, who were resldents of Zanesville.

on February 28, 1991, a public availability session was held to
answer guestions regarding the RI study.  Following completion of
the ¥S, the U.8. EPA published & notice of the Propomed Plan for
remedial action in & local newspapsr on August 8. 159i. The
RI/FS Report, the Proposed Plan for remedial action and the
Administrative Record have been placed in an Informatien
Repository located at the Muskingum County Public Library.
Consistent with Section 113 of CERCLA, the Administrative Record
includes sll doouments such as the work plan, data anslysis,
public comments, transcripts, and other relevant information used
in developing remedial alternatives for the site.

To encourage public participation in the remedy selection process
consistent with Section 117 of CERCLA, the U.8, EPA met a 30 day
public comment period from August 10, 1991 through Septamber 9,
1991 for the Proposed Plan. The comment period was later
extended until September 16, 1991. A formal public hearing was
held on August 15, 1991 to accept public comwments. Interssted
parties provided comments on the slternatives presanted im the
Proposed Plan and slaborated upon the F8. [The remedy for the
7anesville Well Field Site described herein was selacted after a
detailed review of the public comments received, The attached
Responsiveness Summary addresses those public ponscnks received.

Iv. SBCOPE AND ROLE 0P THE RESPORBE ACTION

The seope of the final response action sddresses: contaminated
groundwWater under and around the zanasville Well Field and tha

UTA facility, the sources of the groundwater contamination and
contaminated Eoils on and around the UTA facility,

The role of this final responee action will be to permanently
reduce the risk to human health and the environment posed by
contamination at the site. This weuld be performed by extracting
and treating groundwater, remedisting soils and any sources Lo
prevent further contaminant migration to groundwater and to
prevant exposurs of humans to soil contaminants.

v. SUMMARY OF BSITE CHARARCTERIBTICS

The wguantitative extent and magnitude of contamination was
determined a8 & result of the Phase II Remedial Investigation
(RI) conducted &t the site during the summer of 1989. The Phase
TT RY and the FS were performed by Geraghty & Miller on behalf of
United Technologies Automotiva, Inc.'(UTA}, a Potentlally
responslible Party (FRP}. Several environmental matrices
(groundwater, scils, ssdiments} were sampled and analyzed for a
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wide varlety of parameters. The results of these investigations
are presented in the Phese II RI, which was approved by U.8. EPA
and OEPA on September 24, 1%%0. UTA has also subsmlitted a Phase I
RI. The Phase I RI is a compilation of previous studies and
reports UTA had performed prior to the Consent Agreement. There
was & lack of guality assurance and guality control documentation
for the Phase I data, thus a Phase IY RI was veguired. The data
in the Phase I RI can beé used to whow general trends of changes
in concentrations of contaminants in the groundwater. The data
in the Fhase I RI is also useful in giving an historical
perspective to the site.

Groundvater Ansiyticsl Results

Groundwater samples wers collected from monitoring wells on the
UTA property and from monitoring wells apnd selected production
wells in the municipal well field. TCE concentrations in samples
from the shallow portion of the aquifer ranged from below the
detection limit up to 3,100 parts per billion {pph} (Figure 2).
DCE concentrations were as high ss 770 ppb (Figure 2). The
highest concentrations of TCE and DCE were detected in monitoring
wells located in the vicinity of the former dug well and the
former bulk gtorage tank. Lower levels of TCE and DCE were
detected in the vieinity of the former druw storage area. In the
intermediate zone of the agquifer the highest concentrations of
TCE and DCE (1,300 ppb and 340 ppb respectively) were also in the
viginity of the former dug well. In the desp portion of the
agquifer, no TCE or DCE was detected. In addition, no VOCs wvere
detected in the groundwater from the bedrock. The dimensions of
the piume of TCE was approximately 1600 by 1200 feet where as the
plume of DCE was approximately 1600 by 400 feet.

Groundwater monitoring wells and production wells within the
zanesville well field were alsc sampled. Concentrations of TCE
ranged from 5 ppb to 1400 ppb, and concentrations of DCE ranged
from below the detection limit to 65 ppb. GCroundwater samples at
the site were also analyzed for metals and cyanide. Altheough
there were metals present in the groundwater, the concentratione
and sporadic locations indicated that there wae not a definable
plume of contamination. MNany metals naturally occur in

groundwater and their presence may not be indicators of site
related groundwater oontaminatian“

Although it appears that the plume of contaminastion is contained,
the plume of contamination could potentially migrate to the
northern portion of the City of Zanesville Well Field. The
population that could be affected are the residents living in and
around Zanesville currently using municipal water and/or a
resident drinking water from a future well within the plume of
contanination.
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In addition, altheugh the VOCa have never been detected in the

Muskingur River, the contamination plume could potentially
migrate to the Muskingum River.

8oil Bering Apalyticsl Results

There was no TCE, DCE or inorganic (metal) contsmination detected
in the soil sawplies from within the Zanesville Well Field area.

On UTA property, only those borings which wvere located near the
former duyg well, tha former bulk selivent storagse €ank and the
former drum storage area, exhibited significant lavels of VoCs.
The s0il gas survey also showed aress of high TCE and DCE
concentrations near the Southeast side of the maln manufacturing
building, which is likely as=ociated with the clay tile systen.
The TCE concentration was as high as 170,000 pph and the DCE
level was 16,000 ppb. The highest concentrations were
encountered between O and € feet below the land surface, which
were located in the area of the former dug well, bulk storage
tank and north eatch basin., Only & few samples wers collected
between 6 and 24 feet in depth which resulted in data gaps. In
deeper borings subsequent samples were only taken at depthe of
approximately 24 to 26 feet below the land surface. Therefore,
the lowest depth of elevated concentrations are not known. In
the vicinity of the former drum storage area the highest levels
of TCE and DCE were 4,500 ppb and 1,900 ppb respectively. The
highest levels were found within the upper 8 feet, howsver this
area algc has some data gaps. The total estimated volume of VOC
contaminated soils is 36,000 cubjic yards. VOCs are very mobile
in seils and the solls could be & source of VOCe for groundwater.
The F§ also concluded that a currently undeternmined source of
vOCs may be contributing VOC contamination to the groundwater.

Results of analyses of soil samples for inorganic paramesters
indicate that aluminum, antimony, barium, cadmium, chromium,
cobalt, copper, lead, magnesium, manganese, marcury, vanadium and
zine were found signifiecantly above background samples in at
least one scil sanmple from the UTA property. The inorganic
parameters substantively above background were generally found at
a depth of up to 12 feet, however many data gaps exist. The
former drum storage area, the vicinity of the former dug well and
the north catch basin showaed elevated levels of inorganic
parameterg., The total estimated volume of inorganic contaminated
soil is 1800 eubic yarde.

The populatien that could be exposed to solils contaminated with
voC or inorganlie contamination inelude the workers of the UTA
facility and any future residents that live on the =ita.

Huskingum River Water and Bediment Sampling

Surface water and sediment sanmples were ¢ollected and analyzed.
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No trends in the data ware detected and neithexr TCE or DCE were
detacted in any of the water or sediment sawples. Az &
consequence of computer modeling of groundwater flow conditions,
desorption of VoCs from riverbed gediments to groundwater was
assumed to occur at the site in order for the model to
approximately simulate cbserved site conditions. Additional
information will be collected during the pre-design phase of this
remedial action to determine if river bed sediments are adding
vOCs to the groundwater. This additional information may include
additional monitoring wells in the well fileld, determination of
actual pumping rates of the wunicipal wells and/or re-sampling of
riverbed sediments.

vi. SUMMARY OF BITE RIBES

A quantitative risk assessment that examined present and future
potential human health and envirommental risk posed by currant

site conditione was presented in chapter 5.0 ©f the Phase II RI
report. : :

HUMARN BEALTH RISK

Two organic compounds and twslve inorganic compounds were
jdentified as potential chemicals of concern in various
contaminated media. They are:

. Trichloreethylanea

. 1,2 = Dichlorcethylene (cis- snd trans— isemers)

Arsenic

Iron

. Barium . Lead

. Cadmpium . Manganese

. ¢hromium . Mercury
Copper . 8ilver
Cyanide . Zinc

In order for & risk to exist, a pathway fyxon the chemlicals of
concern to a potential receptor must be present.

Two Human Health Riek exposure scenarics werse developad: 1)
worker exposure scenarie to air relesses from groundwater
treatment, seil and non-potable groundwater; and 2) rasidentisl
exposure scenarie to drinking water, showering, soil, fish
ingestion and swimming., Non-carcinegenic and carcinogenic risks
vere evaluated from calculated exposures to the chemicals of
concern in varlous medis. Standard exposure assuwmptions were
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used, as specified in the U.S5. EPA Risk Assesement Guidance for
Superfund{198%].

currently, the szite land use is industrial with workers being the
population at risk due to potentlal exposure to cortaminated
soll, and werkers and local residents at risk due to potential
exposure to VYOO vapors. The residents currently using Zanesville
municipal water are alse at risk due to potentizl e¥posure to
contaninated groundwater, if the plume of contamination migrates
northward and contaminates the municipal water supply.

The goal of the risk assessment wss to masess the risks to human
health and the environment posed by the site. Cancer potency
factors (CPFs) are used to quantify the earcinogenic riske to
humans. Reference Doger (RfD2) are used to quantify the
noncarcinogenie risks to humans.

Cancer potency factors (CPPs) heve been developed by EPA‘'s
Carcinogenic Assesgment Group for estimating excess lifetime
cancer risks associated with eswposure to potentially carcinogenic
chemicals. CPFFe, which are expressed in units of (mg/kg-day),
are multiplied by the estimated intake of a potentiml carcinogen,
in mg/kg-day, to previde an uppsr-bound estimate of the exceas
lifetime cancer risk associated with expoeure at that intake
level., The term ®upper bound® reflecte the conservative estimate
of the risks calculated from the CPF. Use of this approach makes
underestimation of the actusl cancer risk highly unlikely.

Cancer potency factors are derived from the results of human
epideniological studies or chronic animal bloassays to which
animal=to-human extrapolation and uncertainty factors have been
appl ied.

Reference doses (REDs) hava been developed by EPA for indicating
the potential for adverse health effectsz from exposure to
chemicals exhibiting noncarcinogenic effects. REDs, which are
expreseed in units of mg/kge-day, are estimates of lifetime daily
exposurs levels for humans, including sensitive individuals.
Estimated intakes of chenmicals from environmental media (8.¢.,
the smount of & chemical ingested from contaminated drinking
water) can be compared to the RfD. REDs are derived from human
epidemiclogical studies or animal studies to which uncertainty
factors have been applied (e.g., to account for the use of animal
data to predict effects upon humans). These uncertainty factors
help ensure that the RfDs will not underestimate the potential
Jfor adverse noncarcinogenic effects to occur.

The residentlial exposure scenaric was consildersd appropriate
becausa of the close proximity of the residential land use to the
UTA facility and the desirability of potentia) future residential
building on the UTA bluff setting. Residential housing in this
area commonly have basements. During construction, soil from
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depth could be brought to the surface resulting in an exposure to
residents. It would be unlikely, however, that residents would
be exposed to solil deeper than 15 feet under normal
circumstances.

The results of the baseline risk sssessment (i.e., risk that will
remain if no action was taken at the site) determined that there
is an unscceptable risk at the Zenesville Well Field gite. U.8.
FFA hag determined an acceptable range of risk for carcinogens to
ve 10*% to 104 excess lifetime cancer risk (ELCR} and & Hazard
Index lese than 1 for non~carcinogenms. U.S. EPA guidance risk
eriteria were exceeded at the site when a residential axposure
was considersd. The risk criteria were exceeded for carcinogens
using the mean and maximum site cencentrations, and for non-
carcinogens, using the maximum detected site concentrations
(i.e., the soil hot spots). The maximum contaminant
concentrations for soile and groundwater were determined to be
the reascnable exposure scenaric.

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

The total non-carcinogenic and carcinogenic mite risk under thesme
different scenarios are as follows:

rRisk Scenaric Excess Cencer
HMax Mean . Hax Menn

Worker Exposure 10 0.04 2x10°% 1X10%

Residential Exposure

30 years 50 0.3 ix10? 2%107

Residential Exposure

70 years 50 - 0.3 ax10®  4x10°

ENVIRONMMENTAL RIBES

A preliminary ecologloal assssssnent was performad at the site.
The only identified potential environmental exposure pathway to
contamination at the site is through groundwater discharge to the
Muskingum River with aguatic life being the receptors. TCE and
DCE concentrations in the River were calculated in the risk
assesament. The estimated concentrations to which aguatic life
could be exposed were vwell below both Federal and State pf Ohic
standards for protecticn of aquatic life. ‘'herefors, the risk

assessment concluded that TCE and DCE pose a minimal potential
hazard to aguatic life in the River.
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A preliminary biological survey conducted at the UTA sits
concluded that it has little potential to support a terrestrial
or semi~aguatic community. It was therefore concluded that the

chemicals detected did not likely pose a hazard teo the existing
terrestrial environment. _ '

VII. REMEDIAL ACTION OBIRCTIVEE

The remedial actlon objsctives are the medis-specific goals that
rust be achieved to protect human health and the environment.
Principal threats are those source materials considered to be
nighly toxic or highly mobile that generally cannot be reliably
controlled and that present & significant risk to human health or
the environment. They include liguids, highly weblle materials
(e.g., solvants) or high concentrations of toxic cempounds
{inorganics}. The principal threats to be addressed at this site
are the sources of groundwater contamination, soils, and the clay
tile system. The source of the contamination is a principls
threat because it continues to contaminate the groundwater. The
s0ils are principal threats at this site because of potential
direct contasct with the gsoils, and the seils’® impact on the
groundwater. The clay tile system ig a principal threat becauss
of the potential impact on the soils, the groundwater, and the
potential for direct contact. :

There are four response ohjectives that have been developed in
order to remediate the principal threats. The four responss
objectives are: ' '

1) Contain/capture contaminated groundwater and restore the
aquifer by remediating contaminated groundwater to
achieve groundwater clean up levels throughout the
contamination plune.

Contain/Capture Contaminated Groundwatarxr

U.5. EPA proposes to contain/ecapture the contaminated groundwater
through a network ©f interceptor wells installed within the plume
of contamination. They will be utilized to pump groundwater in
order to force a hydraulic barrier. Thie hydraulic barrier, if
designed correctly, will be able to prevent the further spread of
the plume of contamination. These same Interceptor wWells can be
used to capture the contaminated groundwater by pumping it from
the aguifer to the surface for treatment.

Reatoration of Aquifar

The National 0il and Haszardous Zubstance Contingency Plan (NCP)
states that the U.H8. EPA groundwater poliey is teo rapidly restore
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aguifers (when practicable), that are currently being used as a
drinking water source. The NCP gives a range of 1 to 5 years for
very rapid restoration, to relatively extended restoration of
perhape several dscsdes. U.S. FPA's goal for the Zanesville Well
Field Site is rapid aguifer vesterstion.

A limiting facter in clean up time is likely to be the sdditional
contribution of VoCs from the soures, in addition to the
limitations of groundwster pumping. Source reduction will reduce
loading of VOCs into the groundweter. It is believed reduced
loading of VOCs will shorten the time frame for agquifer
restoration.

There are many physical parameters, unknowns, and heterogeneities
that nay extend the clean up time frame. It is important to note
that a failure to restere the agquifer within the RCP rapid
restoration goal time frame is not a failure of the remedy. The
FS states that source control, such as in-situ vapor extraction
(ISVE), can be used to significantly shorten the aguifer
restoration time frame. Additional technigues such as pulse
pumping and additional interceptor wells and/ox highar capacity
pumps in the heart of the pluwe pay also shorten the restoration
time f{rame.

Groundvater Clesr Up Lavels

Maximum Concentration Limits (MCLe) are promulgated standards for
chemical constituents in tap water that are considered protective
of public drinking water, Health based cleanup standards take
into account the adverse effect a chemical can have on human
healith., Carginogenic (cancer-related) and non~carcinegenic
effects from the chemicals of concern in groundwater vere
evaluated in the Phase II RI Risk Assessment. TCE and arsenic
vere the only carcinogens detected in the groundwater. TCE was
Jetected at & concentration above the MCL of 5 ppk. Arsenic was
only detected helow the HCL of 50 pph. Therelore it was not
further considered. TCE has both carcinogenic and non-
carcinogenic characteristies. The non-carcinogenic chemicals of
concern found above MCLs are TCE, cis-DCE, trans-DCE, iron and
manganese. The MCL for cis-DCE is 70 ppb and for trans-DCE it is
100 ppb. Iron and manganese exceeded secondary MCLa&, which are
ctandards for chemical constituents that affect taete, odor and
the appearance of the water. A new MCL for lead of $ ppb is
baing proposed. Two monitoring wells on the UTA property
exhibited levelsg of lead in groundwater above the proposed NCL.

For the Zanesville Site, groundwater cleanup levels for TCE, oia-
DeE and trans-DCE are 5 ppb, 70 ppb and 100 ppb respectively.
After groundwater remediation is complete, all MCLe and health
based cleanup standards will be met for all of the chemicals of
concern in greundwater. Tha health criteria of a cumulative
excess lifetime cancer risk (ELCR) for groundwater within the
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acceptable risk range of 1x10* to ix10%, and a cumulative HazZard

Index for groundwater lees than 1, will be met after remediation
is coumplete. '

2% Remsdiste souree aress or prevent migration from source
areas which cause groundwater to bs contaminated in
concentrations that exceed ARARS or risk-based levels,

Bource Repsdiztion

The groundwater being pumped by the four UTA interceptor wells
has shown a general declining trend in the concentrations of
voes., Concentratione of VoCs in interceptor well I-4 have not
decreased as readily as in interceptor wells I-1, I-2 and I=3.
Interceptor well I-4 wae installad three yeare after the other
three interceptor wells. Interceptor well I-4, vhich is located
petween the plant and the other three interceptor wells and
furthest from the river, removes on the average 1.7 pounds per
day of VOCs from groundwater. Also, the soil vapor extraction
system located at I-4 has consistently removed between 0.3 to 1
pound per day of VOC vapors. The Feasibility Study concluded
that a currently undetermined source of VOCs may be contributing
to the concentrations obmerved in interceptor well I-4. It is
suspected that the aguifer, or the saturated zone, and the
unsaturated zone above the water table may be acting as a source
for VOCS in this area. During Remedial Design additional studies
will be performed to determine the location and extent of the
source. The soll cleanup alternstive will be adjusted as
necessary to include this possible sourcs.

3) Remediate soils to prevent contaminant migration te
groundwater, or direct contact, ingestion, or inhalation
with soils that contain contaminant concentrations in
excess of MCLs, ARAR®, or risk-based levels.

Soil Cleasn up Lavels Based on Leaching

There is a potential for contaminated soils £o leach conetituents
into groundwater in concentrations that exceed the groundwater
clean up levels. Therafore, the clean up level for so0ils, based
on leaching, will be the minimum soil concentration that will not
_ leach constituents into groundwater above their respective MCls.
Given a Xhown groundwater clean up level, the groundwater
concentraticn of a given constituent which desorbs from the soil
is used to back-calculate the allowable soil concentration. The
voCs are the constituents most likely to migrate through the
s0ils and affect the groundwater. Using the conservative Summers
nodel, the caloulated values for soil clean up levels protective
of groundwater for TCE, cis- DCE, and trans— DCE avre 6.3 ppb,
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34.3 ppb and 58.0 ppb reﬁgeatively. These values were calculasted
wsing limited available site specific data and typlcal text book
values for many of the regquired sgquation parawetere. Additional
cite mpecific data will be collected during the pre-design to
better determine the clesn up values. The additional data will
include: total organic carbon (TOC), Rd, soil moisture and other
required soil parameters for all the soil types at the site.
After soll values are determined, the Sumwersz model or the more
sophisticated Hulti-Med model will be used to caloulate the
actual clean up concentrations.

Soil Clean up Levels Based on dirsct contast,ingesticn, or
inhalation,

The residential axposure scenario was congidered appropriate
because of site specific conditions, including the close
proximity of the residential land use to the site, the
desirability of the UTA bhluff setting, and current U.S. EPA
guidance. A future residential scenario wag used to develop the
clean up levels. Residential housing in this ares cemmonly have
basements. During construction, soil from depth could be brought
to the surface resulting in an sxposure to residents. Under this
sceenario, contaminated soil will be remediated to a maximum depth
of approximately 15 feet., It would be unlikely that residents
will be exposed to solil deeper than 15 feat under normal ‘
circunstancas.

The soll clean uvp levels for the inorganic chemicals of concern
represent concentrations which yield a cumulative hazard index
less than 1, and the cumulative excess lifetime cancer risk
(ELCR) less than 1ix10%. Table 1 summarizes the calculated soil
concentratione that achieve the soll clean up levels. The actual
soil concentrations of the chemicals of concern may vary during
remedy impleméntation due to heterogeneity in thae soil. If the
caloculated clean up concentrationz for sollz cannot ba met, U.S.
EPA may allow new clean up concentrations to be caloulated for
individual chemicals ag long as the overall soll ¢lean up level
is met. For example, after soil remediation samples indicate
that the soil concentration of the inorganic chemicals of concexrn
yield a cumulative hazard index less than 1, a cumulative ELCR
less than 1x10%, and the VOC soil concentrations will not
contribute additional VOCE to groundwater above MCLE, the soll
remediation should he considered complete.

4} Prevent inhalation of air which containe contampinant
concentrations in excess of ARARs or risk-based levels.
Air Responsse Objectives

The lagt objective is to prevent inhalation of air which contains
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contaminant coricentrations in excass of ARARe or health based
levels of concern. State of Chio air emission standards will be
met by the remsdy.

VIII.‘ DESCRIPTION OF ALTERNATIVED

During the FS, U.5. EPA and OEPA identified and avaluated a
number of alternmatives that could be used to address the threats
and/or potential threats identified at the site. A range of
potential technoclogies were examined to meet the response
objectives. For convenience, soil and groundwater technologies
Wwore examined separately. Although the interaction between soil
and groundwater is impertant when coneidering site-wide
alternatives, the general response actions for seil and
gqroundwater were established separately, leading to groups of
Remedial Technologies, and finally Specific Process Options.
After the process options, specific technologles were assenmbled.
Fach tachnology was evaluated with respect to ite ability to meet
the response cbjectives. Based on the retained process options
applicable to the general response action, alternatives were
developed which present a reasonable range of options for each of
the epnvironmental media considered (scil, groundwater, and aix).
1t is convenient to consider soil alternatives as source control
options for the chemicals of concern, while groundwater
alternatives involve plume contaimment or active restoration of
the agquifer.

Institutional Controls

A1l of the alternatives will include institutional controls to
prevent residential exposure until the remedial action objectives
have besen met. The affected area is owned by three antities
(UTA, the adjacent railroad, and the Ccity of Zanesvilla}. UTA
site accese will ke minimized by maintaining the fence around the
UTA facility. Warning signs will also be posted. Access will be
restricted at the city well fiald for specific areas
encompassing the interceptor well system. A fence or aimilar
device with warning signs will be used to minimize access to the
interceptor wells, the discharge pipe=, and any treatment system.

Restrictions will be sought on the UTA property deed to contrel
future use of the site until soll clean up levels have been met
and to control the use and placement of wells in the affected
area until groundwater cleanup levels have been met. The local
permit process may also be used to limit future installation of
groundwater wells in the area of contamination.
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groundvater Containment Altermatives

A series of interceptor wells are installed in or down gradient
of the cortaminated area in typical groundwater contalinment
networks. They &re utilized in order to pump contaminated
groundwater from theé aguifer to the surface for treatient and
subseguent discharge to a surface water body Or a Publicly Cwned
Treatpent Works {(POTW).

Four different groundwater containment alternatives have bean
evaluated. One alternative is the no action alternative that is
required by the NCP. The three remalning alternatives conaidey
various pumbers of interceptor welis. A Pre-Design Study will be
conducted to determine the exact hunber and location of
interceptor wells. '

The response oblectives for the three active containment
alternatives are to contain/capture the contaminated groundwater
plume utilizing interceptor wells. Continued groundwater
extyaction will be utilized for aguifer remediation to achieve
clean wp levels throughout tha contanination plume. 8ince there
are seme data gaps, the exact number of interceptor wells and
their location cannot be determined until the pre~design study is
completed. For cost purposes, three different alternatives were
developed for achieving containment/capture and rapid aguifer
restoration. Alternative GWC-2 used the existing four UTA
interceptor wells, and two city wells W-6, W-12, and pogsibly W=7
to capture/contain the plume, Alternative GWC-3 uses all wells
described in GWC=2 plus two additional interceptor wells.
Alternative GWC-4 uses all welle described in GWC-2 plus 5
additional interceptor welle.

Pre-pesign 8tudy

A computer groundwater model was developed by the Geraghty and
Miller modaeling greup and presented in the FS to evaluate the
existing groundwater flow conditions and to predict future TCE
and DCE concentrations in groundwater. During the comparison of
the groundwater data generated during the RI and the groundwater
data produced by modeling, several data gape becamne apparent.
The model predicted the contamination may be flowing toward one
of the eity wells and was not being completely contained. None
of the eity wells currently show any evidence of contamination.
several monitoring wells will be added in and between the known
area of contamination and the city drinking water welle in ordey
to confirm that no contamination is moving toward the city -
drinking water wells. Data on the direction of groundwater flow
can alss be obtained from these wells.

Another important data gap is the rate (gallon per minute) that
gach city well is pumping. The model estinated the rate based on
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the ovarall pumping from the whole eity well field. There is
also a public concern that additional contamination is entering
the city well field from an old closed landf£ill. Additional
monitoring welle will be installed on the anct slde of the well
field to confirm or deny this possibility.

This additional data will be used to determine if containment of
the plume is being achieved. If containment i® not bheling
achieved the data will help detexrmine the number of additional
interceptor wells and their location in order to achiave
containment of the plume. The additional data will also help
determine the number of additional interceptor wells that beagt
achieves the U.5. EFA goal of rapid aguifer restoration for this
cite. The current groundwater model indicates a range of clean
up time from 10 years to less than 10 years. This range is bamed
on. no additional interceptor wells affecting the sources and no
additional ISVE wells affecting the sources. The FS states that
source control, such as in-situ vapor extraction (ISVE), along
with pulge pumping and additienal interceptor wvells in the hsart
of the plume can significantly shorten the equifer restoration
time franme.

The field work will include additional groundwater monitering
wells, additional sampling and analyses of the groundwater
nonitoring wells and contaminated oy potentially contaminated
city wells at the well bead and at the final peint of discharge
of W~6 and W-12, installation of flow meters on the ¢ity of
zamesville water wells to detarmine the rate of flow,

the Muskingum River sediments may also be raguired to eanpled and
analyzed, and the addition of momitoring valls sast of the city
interceptor wells. ‘

This data will be ueed to determine removal efficiency of the
City's present treatment process, {ts mase loading of VOCs to the
air, and ite mass loading of VOCs ta the Muskingum River to
determine if further treatment is necessary and if air emission
controls are necessary. Also this data will be used to determine
if the Muskingum River is a significant source of VoOCe.

pased on the results of the additional field data and groundwater
model rune, it will be determined which groundwater containment
alternativa effectively captures/containe the gontaninant plume
and if system modificatiens are necessary to rapidly achieve
clean up levels. Mudifications may include different pumping
rates or additional interceptor wells. This avaluation of the
system effectivenese will continue on a yearly basis until clean
up is achieved. After the groundwater clean uwp levels have been
net and the U.8. EPR allows the containvent system to be shut
of £, groundwater will he monitored to ensure the clean up levels
are maintained.
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In order to evaluate a pump and traast system, groundwater guality
data from monitering wells ips essential. The frequency of
sampling, the chemical parameters to be analyzed and the numbey
of monitoring wells to be mampled could be wodified as cleanup
progresses. Initially, monitoring wells will be sampled on &
quarterliy basis to establish a data base. The effectiveness of
the remedy will be avaluated on the data base and not solely on
simulated modaling results. )

Alternative gWC-i: Mo Actlen

Under this alternative, no reesponse action would be taken and the
interceptor wells at the UTA facility and the city well field
would bs turned off. The purpose of thig alternative iz to
examine the consequencee of no action frow & public health and
environmental etandpoint. CGroundwater beneath the UTA facility
exceeds MCLs and with no intercepteor wells in operation tha plume
of TCE and DCE would move northward and contaminate Zanesville
wveils currently being used for drinking water. Thie could result
in contanination of & major portion of the aguifer currently used
by the City of Zanesville. There is no direct cost associated
with the No Action alternative, ‘

Alternative GWC~2: Utilise Existing Intsrcsptor Wells

operation of the four interceptor walls at the UTA facility and
Municipal wells W-6, W=12 and pomeibly W-7 would be continued
under this alternative. Regular operation and maintenance (O&M)
wvould econtinue in order to ensurm the effectiveness of The system
wntil clean up levels are net. O&M activities would include well
and pump maintenance, repalr, monthly sampling and flow
measurements, and quarterly inspectlion and evaluation of the
entirs system.

As with all of the containment alternatives, the Pre Design Study
dizcussed above will be performed.

The yearly evaluation of the eystem effectiveness will continue
until clean up is achieved. After the groundwater clean up
levels have been met and the U,B5. EFA allows the containment
system to be shut off, groundwater would be monitored to ensure
the clean up levels ave maintained.

The estimated cost of this alternative is:

Capital Cost % o
present Worth of Annualized Q&M $487.200

Total Present Worth 10 VYears € 5% 5487 ,200
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alterpetive GWC-3: Imstall Two Additionsl Intevceptor Wells

This alternative is similar to Alternative GWC=-2, but includes
two additional interceptor wells lecated north and south of the
existing system in order to enhance plume capture based on
 groundwater modeling results. The actual locations would be
determined in pre-design. The groundwater model predicted that
GWC-3 appears to capturefeontain more of the TCE, DCE plume than
GWC-2 Wwould, however it may not completely capture/contain the
plume. The model also predicted that it would take lass than 10
years to remediate the aguifer and achieve groundwater clean up
levels, however, an accurate pumber of years could net be
determined due to limitations with the current model.

The pre-design study will have to be performed in order to
determine if this alternmative achieves all clean up objectives.

The vearly evaluation of the system effactiveness will continue
until clean up is schieved. After the groundwater clean up
jevels have been met and the U.S. EPA alleows the containment
system to be shut off, groundwater would be monlitored to ensure
the clean up levels are maintained.

The estimated capital and OkM costs for the alternative is:

capital Cost ' $ 75,000
pPresent Worth of Annualized OFH $
Total Present Worth % Years € 5% $677,000

Alternative GWC-4: Install Pive Additicnal Interceptor Walle

This alternative is similar to alternative GWC-2, but includes
five additional interceptor wells located around the UTA
facility. Two of the wells would be in the same lecatien as in

L lternative GWC=3 in order to enhance plume containment. The
three additional wells serve to accelerate the rate of removal of
affected groundwater. Based on groundwater modeling resulte,
GWe-4 appears to capture/contain more of the TCE and DCE plume
than GWC-2 or GWC-3, however, it may not completely contain the
plume. Alternative GWC-4 has the fastast rate of groundwater
remediation of the alternatives.

The pre-design study will have to ke performed in order to
determine if this alternative achieves all of the clsan up
objectives. ,

The yeszly evaluation of the system sffectivenesg will continue
until clean up is achleved. After the groundvater clean up
lavels have been met and the U.8. EPA allows the wontainaent
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system to be shut off, groundwater would be monitored to ensure
the clesn up levels are maintalned.

The estimated capital and 0&M coste for the alternative iss

Capital Cest
caent Worth

§ 168,800
» iy s 2 €3 0

(A3 ses

F Apnualized GEH.
orch 9 Years @ 5%

Total Fresent W $1,118,900

Groundwster Treatment Alternatives

UTA has operated an interceptor well and treatment system at its
facility einee 1383. All of the containment alternatives assume
the four UTA interceptor wellp and the city wells W-6, W-12 and
possibility W~7 would continue pumping and discharging

to the Muskingum River. Dischargss to the Muskingum River would
neat the State of Ohic discharge standarde, which meet the
substantive requirements of an NPDES permit.

Four process options for ground-water treatment are examined in
detail: 1) air stripping (with and without air emission
controls}; 2} UV/oxidation; 3) biclogical treatment; and 4)
liguid phase activated carbon. Each alternative assumes that the
existing air stripper would continue to operate under axisting
flow and discharge conditions.

In order to adeguately determine preliminary sizing for the
treoatment systems that are being assessed, appropriate ground-
wator treatment parameters have to be established. Since a new
treatment system would be used in combination with gither ground-
water collection Alternative GWC-3 or Alternative GWC-4, the flow
rate into the system would be dictated by the amount of flow
produced by the respective interceptor wells. The expected flow
rates are estimated to be 400 gpm for Alternative GWC-3 and 1,000
gpm for Alternative GWC-§. Thus, for each new treatment systen
peing assessed these two design cases need to be coneidered.

A contingent alternative wag developed to treat excess flow from
the existing interceptor well I-l. In the event that VoCs in
the direct discharge of groundwater from I~1 to the HMuskingum
River exceed State of Ohio discharge standarde, then available
capacity of the existing air stripper system will be exceeded and
an additional treatment system will be regquired. The direct
discharge of well I-1 would not be allowed if it failed to meet
the State of Ohlo discharge standards, which meet the substantive
requirement® of an NFDES permit. The preliminary hydraulie
capacity of the new system will need to be about 270 gpm.
Therefore, the contingent treatment system has been preliminarily
sized to treat a flow rate of 300 gpm.
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A second contingent alternative was developed in the event that
the direct discharge from the city interceptor wells requires
treatment bscause it exceeds the State of Chie discharge
standards, which meet the substantive reguirements of an HPDES
permit. An air stripper was considered for this treatment.

alternative GWP-1A: Alr Stripper Without Emission Contrels

tnder this altarnative, an additional air etripper would be
constructed te treat additional flow &s a result of the
implementation of Alternative GWC-3 or GWC-§, at the design flow
rates of 400 gpm and 1000 gpm respectively. The air stripper
vould be a counter—current type, and constructed of fiberglass
reinforced plastic or epoxy coated steel. Randonly dumped
packing material (plastic or ceramic) would be used as the
stripping medie inside of the tower. Groundwater from the
interceptor wells would be pumped to the top of the tower and
allowed to flow by gravity against an air stream supplied by &
blower mounted near the bottom of the air stripper. The air
stripper would be designed to remove TCE and DCE so that its
discharge will meet State of Chio discharge standards, which meet
the substantive reguirements of an NPDES permit. The air
stripper would be built on a conerete slab, but no building would
be constructed for weatherization. Galvanized discharge piping
would be used, and piping would be insulated or heat traced as
required to prevent freezing. Iren fouling of the packing media
in the existing air stripper is a known problem, because ferrous
iron (Fae+2) is present in extracted groundwater. Fouling
problems lead to increased operating costs due te an axceseive
pressure drop in the tower, and reduced removal efficiency due to
reduced air water contact area, and channeling effect.
Therefore, an integrated acid wash/chlorination system would be
designed into the tower in ordex to clean the packing material
without the nead for disassenbly.

No treatment of the discharge air stream would socur under this
alternative. Assuming & 99% removal efficiency and the average
concentrations to the air stripper ovar the past vear, the
estimated VOC mess emission rate ie 2.7 lbjday to 6.6 1b/day, for
a groundwater flow rate of 400 gpm to 1000 gpm respactively. In
order to ensure that the air stripper efficiency is optimizad,
regular operation and maintenance sctivities would be reguired.
These activities include continued sampling of influent, and
.affluent, maintenance of pumps, blowers, and other mechanical
equipment, and a regular schedule of air stripper packing
cleaning and replacement, as necessary.

The estimated capital and O&M cost for Alternative GWI-1A are
shown belows
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Design Case 1t In combination with Altermative GWC-3 (400 agpm)

Capital Cost £ 88,800
Present Worth of Ay lized D&M g
Total Present Wo 9 years € 5% $345,500

[

Design Came 2: In combination with Alternative Gﬁc—é {1000 gpw)

Capital Cost $149,700
Present ¥Worth of Annuaslized OFM 2302 . BOD
Total Present Worth 9 yesxrs @ 5% $4532,500

Alternative GWT~31 B: Air stripper with Emission Comtrola

Alternative CWT=1B iz identical to Alternative GWI-lA except that
the mir stripper vapor smissions would be treated with granular
activated carben (GAC) prior to discharge to the atmosphere. One
GAC absorber with an 8600 lb carbon capacity would be used for
the 400 gpm design case, and two absorbers in parallsl would be
used for the 1000 gpm design case. A preheater would be used €o
raise the temperature and lower the relative humidity of the air
etream prior to vapor phase treatment. The heater would increase
the efficiency of the activated carbon. The estimated capital
and D&M costs for Alternative GWT-1 B are shown below:

Design Case 1: In cembination with Alternative GWC-3 (400 gpm)

capital cost 126,400
Present Worth of Annualized QM -£764,800
Total Present Werth 9 years € 5% 891,200

Design Case 2: In combination with Alternative GWC-4 (1000 gpm)

§ 225,900
€4 . 935 &00

Total Present Wor

-

th 9 years € 5% $1,465,500

Rliernativae GWT-1 Bl

Groundwater extracted from interceptor well I=-1 may need to ke
treated, instead of the current practice of being directly
discharged to the river, in order to meet the State of Ohio
discharge standards, which meet the substantive requirements of
an NPDES permit., If treatment im required an air gtripper or an
equal or superior technology would be implemented. Therefore a
contingant air stripper mlternative has been daveloped to handle
excess flow from the existing interceptor well., If additional
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interceptor wells ara added, this contingent alternative would
not be implemented since the treatment for the new wells would be
designed to avcommodate any excess flow from the existing system.
For cost estimating purposes, the assumed design flow rate of
this system i 300 gpm, which is approximately the flow rate
currently being bypassed to the river. The estimated capital and
o0& cost for Alternative GWT-1 Bl iss

capital Cost £108,300
Present Worth of Annualized O8M $7581.300
Total Present Worth 9 years € 5% £858,600

Alternative gWr-1 ¢: Utilize Existing Alr Btripper

Under this alternative, the existing air stripper system would
continue to operate without increased or decreased flow. It
would be implemented with the existing containment Alternative
CWC=2. HNo additional equipment would be installed, although
operation and maintenance activities would continue in order to
maintain the system effectivenese. Alternative GWT-1Bl may also
be required to be implemented to treat interceptor well 1. There
are no Capital Costs associated with Alternative GWT-1 C. The
‘estimated O&M costs are shown below: ;

Capital Cost § 0
rresenc Worth of Annualized GLY §256, 600
Total Present Worth 9 years € 5% - $256,600

Altsrnative GWT-27 UV/Oxidation

Alternative GWT=2 would utilize ultraviclet light in combination
with chemical oxidation (UV/oxidation) for groundwater treatmaent.
The particular process equipment evaluated is manufactured by
Ultrox International, Santa Ana, California. & typlcal Vltrox"
system consista of &n oxygen or air scurce, an Ozone (0;)
generator, & hydrogen peroxide (H,0,) feed system, a yv/oxidation
reactor, an Ozone (0,) decompusition unit. Influent from the
interceptor wells would first enter a tank and be mized with HO,
then pumped into the reactor, sparged with 0, gas, and
simultaneously exposed to UV light. Unreacted 0, would be
deconposed by & catalytic unit downstream of the UV/oxidation
reactor. Treated water would be discharged to the Muskingum
River via the North Catch Basin,

groundwater at the UTA site is classified as very hard because of
the high concentrations of divalent cations. H0, and 0; are
ctrong oxidants which can oxidize the dissolved iron in the
groundwater to a relatively inscluble precipitate. This
precipitate can coat the UV lamps, decreasing their intenaity,
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and thus decreasing the overall treatment asyetam efficiency.
Pretreatment of the extracted groundwater (such zs lime
softening} would be necessary in order to pravent excessive
maintenance shut downs due te poor treatwent efficiency from

scaling and oxidation of iron and manganese in the axtracted
ground=-vatey.

Ancther approach to prevent iren fouling involves the addition of
a sequestering agent in order to keep the irom in solution as the
groundwater undergoes treatment.

Uv/oxidation is an attractive technology because it destroys
oxidizable chemicals. Therefore, the risk of axposure to these
chemicals weuld be permanently eliminated. During operation
there would be no treatment residuals or atmospheric dlscharges
of chemicale of concern from the reactor. However a pretreatment
system for hardness would be reguired. This may genarate an
estimated 1000 yd®/yr to 2500 yd’/yr of non hazardous waste that
would have to be disposed. The estimated capital and O&M costs
for Alternative GWI-2 are:

Degign Case 1: In combination with Alternative GWI-2Z (400 ogpm}

capital Cost 41,017,500
Present Workth of Amnualized QM L& 957.400
Total Present Worth 9 years & 5% $1,974,400

Design Case 2: In combination with Alternative GWC-4 (1,000 gpm
for 9 years)

Capital Cost ‘ £€2,033,9800
Present Worth of Annuslized Q&M $1,417.300
Total Present Worth 9 years 8 $3,451,200

Alternative G¥T-3: Blological Treatment

Biological treatment of groundwater at the UTA site can
potentially be accomplished through treatment in an above ground
biological reactor containing bacteria and nutrients. The
nioreactor evaluated for this application im a fixed-film
reactor. This technology utiliges the growth of organisms on a
hiofilm. A healthy biofilw is grown within the kioremctor using
a supplemental feed of organic¢ carbon. When the biofilm has
sufficiently matured, the waste stream to be treated is fed into
the reactor. With typical total organic chemical eoncentrations
in the groundwater at arcund 600 ug/L, the bioreactor's effluant
can potentially achieve the State of Ohio substantive
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requirements of an NPDES permit. A pilot test will be reguired

to confirm the effluent concentrations. The estimated capital
and 0&¥ costs for Alternative GWI-3 are:

Design case 1: In combination with Alternative GWC-3 400 gpm

Present Worth ©f AnhnU
Total Present Werth 8

capital Cost 5 930,000

years @ 5% £2,184,500

' Design Case 2: In combination witﬁ‘Alterﬂative GWC=4 1000 gpn

capital Cost 1,802,500
Present Worth of Annualized O
Total Present Worth (9 y=mars, 5%) ‘ $4,638,500

Altsrnative GWT-42 hetivated Carbon

Alternative GWT-4 would use granular activated carbon for the
removal of TCE and DCE from the recovered groundwater. Activated
carbon functions to remove organic compounds from molution
through an adsorption process in which comppunde snter molecular
size pores in the carbon and remain there due to molecular
attraction. Activated carbon is a proven treatment technology
that is used extensively for removing soluble organic compounds,
as well as some inorganie compounde, from solution. The carbon
in the system would need to be replaced approximately thres to
four times per year. Once the adsorption capacity of the
activated earbon is exhausted, the spent carbon would be
reactivated, and the TCE and DCE would underge complete thermal
destruction. The carbon can then be reused. Treated groundwater
would be discharged to the Muskingum River in compliance with the
State of Ohic discharge standards, which meet the substantive
requirements of an NPDES permit. The estinated capital cost and
D&M costs for Alterativa GWT-4 ares

Design Case 1: In combination with Alternative GWC=2 (400gpm)

capital Cest
Present Woit »

'$ 284,000
rth of Annusii OEY 51,066,900
Total Present Worth % years @ 5%

51,350,900
Design Case 2: In combination with Alterative GWC=4 (1000gpm}
Capital Cos

Present. Wort
Total Fresen

$ 811,000
; 9 )

[T

f BDnug ed (&
arth 9

B

t W

“years @ 5% 53,850,200
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alterpative GWI-5: Air #tripper Trsatment in the Zenesvilie Waell
Field

Under this mlternative, an air stripping systes would be
constructed at the Zanesville Well Field, if the extracted
groundwater from the exiesting well eystem (W=6 &nd W-1i2 or
poesibly W-7} exceed the State of Ohio discharge standarde, which
meet the substantive reguirements of an NPDEE discharge permit.
These wells currently discharge using a simple asration device
directly to the Muskingum River. FPrior to implementing this
remedy, & sanpling effort would be undertaken in order to
determine contaminant concentrztion in the groundwater being
discharged to the Muskingum River using the existing system. If
the discharge le below the State of Ohio discharge standards,
which mest the substantive reguirements of an NPDES dischargs
permit, no treatment would ke reguired. If & new treatment
system is necessary, each extraction well would be piped to a
central loecation, and groundvater would be pumped to the top of
an air stripping tower. The air stripper must be evalumted
pursuant to the BAT requirements outlined in OAC 3745-31-05 prier
to the determination that air emission controls are reguired.
Air emissions from the air stripper would be tresated uaing
activated carbon vessels. Treated groundwatsy would be
discharged to the Muskingum River below the State of Ohio
discharge standards, which meet the substantive reguirements of
an NPDES permit. '

The estimated capital cost and O&M cost for Alterative GWT-5 are:

Capital Cost 5265,700
nt Worth of Annualized Q&M £282,600
Total Present Worth 4 years & 5% 548,300

BOIL REMEDIATION ALTERNATIVES

There are a iimited mumber of areas which currently exceed soil
clean up levels. ALl of the areag requiring soil remediation are
on the UTA facility. Isolated "Hot Spots® of soll sffected by
inorganic constituents were identified during the Phase II RI.
TCE wag detected above the clean up level in several scoil borings
and one soil sample contained DCE above the clean up level. The
arecas where contaminants above cleanup lsvels were detectsd ave
around the former drum storage area, the north cateh basin area
(including the northeast corner of the building), and the former
above ground bulk storage tank. However, additional renediation
may be reguired around the areas associated with the clay tile
system.

The groundwater being pumped by the four UTA {nterceptor wells

nas shown a general declining trend in the concentratione of
voCs. Concentrations of VOCs in interceptor well I-4 have not
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decreazed as readlly as in interceptor wells I-1, I-2 and I-3.
Interceptor well I-4 was installed three years after the other
three intercepter wells. Interceptor well I-4, which is located
between the plant and the other three interceptor vells and
furthest frog the river, removes on the average 1.7 pounds pex
day of VOCs from groundwater. Alse the soil vapor extraction
system located at I-4 has consistently removed between 0.3 to 1
pound per dey of VOC vapors. The Feasibility Study concluded
that a currently undstermined source of VOCs may be contributing
to the concentrations observed in interceptor well I-4. It is
suspected that the aguifer, or the saturated zone, and the
unsaturated zone above the water table may be acting as a scurce
for VoCs. During Remedial Design, sdditional studies will be
performed to determine the location and extent of the zource.
The soil cleanup alternative will be adjusted as necessary to
include this possible source.

It is believed that remediation of this possible source area
would significantly Gecrease the time frame to achieve the
remediation of the groundwataer.

Altersative B8-1: Mo Action

Under Alternative 5~1, no further action would be undertaken to
remediate soile at the site and minimal actions such as
additional monitoring may be undertaken. Only natural
attenuation mechanisms would be responsible for changes in
concentrations of VOCs. There are no direct costs assocliated
with the No Action alternative.

Alternative 8-2: Multi-Madia Osp

onder Alternative S-2, a multi-media cap will be placed over the
area affected by both inorganic and organic constituents. The
purpose of such a cap is to eliminate the potential for direct
contact with affected sollg and minimize surface water
infiltration which may leach constituents into groundwater. The
malti-media cap would be designed and conestructed to meet the
technical requirements described in 40 CFR Part 264. These
reguirements include a minimum 2-foot thick vegetative layer, a
minimum 12-inch thick drainage layer, and a low permeablility
layer of compacted clay with a synthetic liner. The estimated
capital and O4M costs for Alternative 5-2 are:

capital Cost $133,300
Present Worth of Annualized Q&M $ 76,900

Total Present Worth 30 yvears € 5% $210,200
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aAlternstive B~3t Excevation xnd off-site Landfill bDisposal

Alternative §-3 is directed at eliminating potentlal sources
which may affect groundwater guslity. Soil exceeding the clean
up levels will be excavated and transported off-gite, to an off-
site RCRA/CERCLA compliant Subtitle € (hazavrdous waste) landfill.
Clean soil would be brought from outside sources and ueed as

backfill to regtore the éxcavated area to originsl grade., The
estimated capital and OEM costs of Alternative 8-3 are shown:

$8,325,000

g . ]
$8,325, 000

Alternstive 8~4(A): Vapor Extraction
organiec Contaminant Treatment

Alternative 8-4{A} is a scurce control alternative comsisting of

active remediation of VOCs in the unsaturated soils using in-situ
vapor extractlon (ISVE). Inorganic constituents of concern will

have to be treated by another scil Alternative such as 5-4(B)

limited exeavation and disposal, or S-6 soil washing. Sevaral

areas wvere identified for vapor extraction: south of the former
drum storage srea (near the north east corney of the main
facility building); North Catch Basin area; and portions of the
clay tile eystem. These areas vere selected by conparing
analytical results from soil and soil gas samplen with calculated
clean up levels. Based on this comparisen, the constituents of
concern are TCE and DCE. Although the exact dapth limit of soil
contamination is not known it is believed to be within the uppex
half of the 40 foot uneaturated zone. The extracted VOCs will be
adsorbed onto activated camrbon., The activated carbon will be
reactivated and reused by thermally destroying the VoCs.

A major area alsc requiring ISVE is believed to be the source
ayea. The source area will be further defined and located
through the prae-design studies. It is belleved that rapid
remediation of this source area would significantly reduce the
time frame to reach the groundwater clean up levels. Rapid
source area remedistion will be an ISVE design requirement.

The application of ISVE is appropriate for these arsas based on
the following considerations: 1) TCE has a Henry's Law constant
that favors partitioning into air-filled soil pore spaces; 2} The
sand-811t soils are anticipated to be permeable encugh to
accommodate typical air flow rates and applied vacuum conditions;

and 3} ISVE influences a broad area, and its effectiveness is not
affected by local concentration varistions within the area.
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Prior to design and construction of & ISVE system, a pilot study
will be conducted to develop sita specific informstion as a baeis
for the estabiishment of system design criteria. The pilot study
will develop information based on specific site variables, such
as depth to ground-water, soil permeability, moisture content,
stratigraphy, porosity, and the vertical and horizontal
concentration of VOC vapors in the soils. This information wiil
be used to design the system and specify the number of wells,
their locations, depths, zone of influence, and rate of vapor
extraction. During the pilot study, the need for a temporary cap
to enhance the rate of VOC esxtraction would be evaluated. The
length of time to achieve clean up levels would be from 7 te 29
years, For cost estimating purposes, an estiwate of 10 years was
used.

The estimated capital and O&M costs of Alternative 8-4(a) is

Total Capital Cost €193,750
Present Worth of Annuzlized O&M 786,200
Total Present Worth 10 Years € 5% 6§480,350

Altarnative Be4({B): Limited Excavation and Disposal
' Inerganie Treatment

There are several areas pralinminarily identified as potentially
requiring excavetion and dispossl due to inecrganic constituents
of concern above the calculated clean up levels. These areas Are
north and south of the former drum storage area, arpund the
former bulk storage tank, and around the former dug well. This
would be implemented after ISVE has been completed. For cost
estimating purposes, the total volume of =oll to be excavated was
estimated based on an assumed 15 foot radius of excavation and
the maximum depth at which constituents of concern greater than
the clean up levels were detected. Based on theas ealoulations,
the ostimated volume of soil for excavation and disposal is 1800
cubic yards. Additional soil borings will be completed in these
areas in order to bettar define the horizontal and vertical
extent of mffected goil. All soil taken off site will meet the
State of Ohio regquivements for solid or hazardous waste.

The estimated capital and O&M coste for Alternmative S-4-B are:
Capital Cost | $416,250
t AT v Ta - -

annualized D&M g —
th o T $416,250

A ) ey
Tatal Prezent Wor

Altersative #=-5: Excavation and off-85ite Incinerstien

Alteinative 8-5 is similar to Alternative §-3 (excavation and
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landfiliing} with substitution of incineration for landfiliing.
Affected soils will be excavated and transported to a RCRA/CERCLA
compliant off site commercial incinerator. Clean soll would be
utilized for bagkfill to restors the excavated ares. The volune
of soil to be excavated and incinersted is 36,000 cublic yards.

The estimated capital and O&4M costs of Alternative £-5 arae:

- capital Cost £10,875,000
Present Worth of Annualized OfM $ 0
Total Present Worth $106,575,000

Alterpative B=§: Beil Washing
inorgania Tresatwent

Under this alternative, solls which exceed the inorganic
constituent moil clsan up levels, (the same areas as Alternative
S-4(B) Limited Excavation and Landfilling) will be excavated and
treataed in an above ground washing system. The areas to be
treated are north and south of the former drum storage aresa, the
former bulk mtorage ares, and the abandoned dug well. Please
refer to Section VII, REMEDIAL ACTION OBJECTIVES of this ROD, for
more information on the cleanup levels. Soils contaminated with
VoCs would be treated using the Organic Treatment Alternative s-
a(a) ISVE. Soll washing of scils containing inorganice (e.q.
lead & mercury,etc.) would cccur after completion of the ISVE
portion of the remedy in order to limit VOC emissions during the
required excavation activities.

Typical soil vashing techniques o¢perate by excavating all solls
exceeding the clean up levels and staging the solls in working
pilas for processing. Bach pile may be placed on nechanical
vibrating gcreens in order to remove any oversized materiale.
Hydraulic separation may then be performed in hydrocyclones,
followed by gravity separation in order to produce coarse and
fine grained materisls., Actual soil washing may be sceomplished
in fleatation cells, the end products of which are concentrated
waste and filter cake from generated sludge which reguires
further processing (i.e. off-site disposal or furthar off-site
trastment) .

Soil testing will be performed prior to excavation to deternine
if site =so0ile are a RCRA characteristic hazardous waste. If the
coils are & characteristic hazardous waste, they will be treated
to meat land disposal restriction standards, as wall ag the
hazardous waste requirements listed below prior te replacement.
If the soils are a hazardous waste, any interim waste pile will
comply with Ohio Administrative Codae (ORC) Section 3745-56-50
through 3745-56-60. If the soils are not a hazardous waste, the
working piles will be made to minimize wind dispersal and run-on
/run-off of liquide. The concentrated waste and fiilter cake will
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be tested per 40 CFR 261.20 to deteymine if it is hazardous
waste. If it is a hazardous waste or a sclld waste, it will he
nandled according to all applicable DAC mnd CFR requirements.

A1l waste water will be managed in compliance with all applicable
state and Federal requirements.

Clean seil material may be replaced in the ground if it is not
considered a solid waste pursuant to ORC 3734.01(E) or if it
qualifiss for an exemption pursuant to ORC 9734.02{G). Procees
vater would be recycled through the soil washing system. & pilot
test will be necesszry to ensure that soil washing would be
effective for the soil and chemical constituents found at the
site. If during pilet studies, it ie determined that the soils
are considered a solid waste and do not qualify for a solid waste
exemption, other treatment and disposal options will be
evaluated.

the estimated capital and O&M coste of Alternative S-6 are:

capital Cost _ $625,000
Present Worth of - D&M g 42,000
g 5% 5667 ,400

'

Total Present Worth B vears

Rltarnstive B-7: In-8itu vitrifieatien

Alternative §~7 would eliminats potential source areas by
utilizing In-Situ Vitrification technclogy (ISV}. The ISV
process uses high temperature electric melting to treat the soll
matrix. Organic constituents are destroyed and inorganics, with
the excaption of mercury, ara immobilized into a glassified
residual product. Mercury vapor and other off gasses would he
treated by a surface system. An array of elactrodes would be
placed around the area to be treated, and driven to the target
depth. A&n electric petential would he aPpliad to the electrodes
in order to heat the soil to about 2,000°C. At these
temperatures organic constituents would be pyrolyzad and rise to
the surface of the vitrified zome where they would combust at the
surface in the presence of oxygen. An off-gas hood would be
placed over the vitrified zone during operation.

the same location considered for treatment in Alternative 5-3 is
ineluded in thie alternative using the same assumptions. The
volupe of soil to be treated is 36,000 cuble yards. 1In addition,
the cost of treating only the inorganic constituents of concern
such as alternative 5-4-B and $-6 (approximately 1800 cublc
vards} was evaluated in the event that ISV is combined with
alternative &=4 (A} ISVE. '

Tha estimated capital and O&M coets for Altarnative B-~7 ara:
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Case 3i: 36,000 cublc yvards of soil

Capital Cost %28,243,800
Present Worth of Anpualized OLM g 412400
Total Presant Worth 5 years 8 5% $29,386,200
Case 23 1,800 cubic yvards of soil

Capital Cost 1,670,000
Present Worth of Arnualized O&H $. 42,400
Total Present Worth 5 yearz € 5% $1,712,400

IX. GUHMARY OF COMPARATIVE ANALYEIE OF ALTERNATIVES

The alternatives were evaluated according to the following nine
criteria which are used by the U.S. EPA to provide the rational
for the selection of the final remedial action at a site.

-

THRESHOLD CRITERIR .

* Oversll Protection of Human Nealth and the Envirooment
addresses whether or not the remedy provides adeguate protection
and describes how risks are eliminated, reduced or controlled
through treatment, engineering controls, or institutional
contrels. -

* Compliance with ARBRs address whether or not the remedy will
meet all of the applicable or relevant and appropriate
requirements of other environmental statutes and/oy provide
grounds for invoking a waiver.

PRIMARY BALANCING CRITERIA

+ Long-Term EBffectivensess and Permsnence refers to the ability
of a remedy to maintain reliable protection of human health and
the enviromment over time once clean up goals have been met.

* Reduction of Toxiecity, Hobility, or Volume through treatment
assesges to vhat degree the remedial alternatives, by utilizing
“treatment technologles, will permanently and significantly reduce
the toxiclity, mobility or volume of the hazardous substances at

the site.

* EBhert-Term Effectiveness involves the period of tiwme needed to
achieve protection and any adverse impact on human health and the
envirenment that may bs posed during the construction and
implementation period until clean up goals ara achieved.



d3-26-1991 13535 FROM US EPA REGION 5 RERB 10 BG1456442323 P.33

- 1

* Implesmentability is the technical and administrative
feasibility of a remedy including the availability ef goods and
services needed to implement the chosen solutieon.

* Cest includes aaéital and operation and maintenance cosis.

MODIFYING CRITERIA

* gSupport Agency Aocceptance indicates whether, based on lts
review of the RI/F5 and Propossd Plan, the support agency
concurs, oppoEes, or has ho comment on the preferred alternative.

* Community Aoseptance will be assessed in the Record of
Decision following a review of the publi¢ comment received on the
RI/FS Report and the Froposed Plan.

Threshold criteria sust be met in order for am alternative to be
eligible for selection. Primeary balancing criteria are used to
assess the technical and administrstive trade-offs batween
alternatives. As a result of the assessment of primary balancing
criteria, U.£. EPA determines which alternatives satisfy the
statutory requirement for cost-effective and permanent solutions
which wtilize treatment to the maximum extent practicable.
Comments received during the public comment period will form the
basis for evaluating the alternatives relative toe the modifying
criteria described above,

Overall ¥rotection of Human Health and the Envirenmants

Groundwater Containmpent Alternatives '

All of the groundwater contaimnment alternatives, except for the
no action alternative, will provide some degree of protection of
numan health and the environment because the contaminated
groundwater plume will be capturad/contained and will not impact
the city drinking water wells., GWC-4 and GWC-3 provide slightly
nore centainment than GWC-2. The pre-design will determine the
exact number and location of wells needed to capture/contain the
plume of TCE snd DCE.

-Groundwater Treatnent Alternatives

All of the groundwater treatment alternatives provide some degrees
of protection of public health and the environment. The primary
site risk of ingestion of groundwater is eliminated by
implementing the groundwater containment alternative. Each
treatment alternative will discharge ¢to the Muskingum Rivar and
will be able to reduce the constituents of concern to
concentrations at or below State of Ohio diecharge standards,
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which meet the substantive reguirvements of an NPDES water
discharge permit.

Soil Treatment Alternatives

Alternative S-6, remedistion of inorganic constituents, provides
a high degree of protection by removing the inorganic
constituents from the soile and furtber treating or disposing the
treatment sludge. Alternative 5«3 &nd S-4(Bj will eliminata the
potential for expesure at the site but will transfer the
excavated msterisl to a land dieposel facility, whers croga-media
impacts may ¢Cour.

Alternatives S5-3 and S-% will increase worker and repidential
exposure due to the generation of dust and volatile emisaions
during excavation. Alternstive 8-4(B) and Alternative 5-6 may
also increaee worker and residential exposurs due to the .
generation of dust, but to a lasser degree since the volume of
soil removed is considerably less. No volatile emissions will
pceuy because Alternstive S-4(A) will first remove the VOCs
before S-4(B) or 8-6 is implemented.

Compliamce with ARARs: SARA requires that all remedial actions
mest legally applicable or relevant and appropriste requirements
of other environmental lawe. ;

Croundwater Contairmment Alternatives

Maximum Contaminant Levels (MCLs), and to a certain extent,
Maximum Contaminant Level Goals (MCLG=), drinking water standards
promulgated under the Safe Drinking Water Act (SDWA) , apply at
the tap to public water supplies servicing 25 or more people. At
the zanesville Site, MCLs and MCLGs are not applicable, but are
relevant and appropriate, since the agquifer is used as a drinking
water supply by the City of Zanesville. MCILGE are relevant and
appropriate when the standard is set at a level greater than EZero
(for nen-carcinogens), otherwise, MCLs are ralavent and
appropriate. The Groundwater Containment Alternatives will
achieve these ARARs by punmping and subsequently treating the
affected groundwater until the ARARs are achieved.

The NCP, 55 Federal Register 8753, provides that groundwater
cieanup standerds should generally be attained throughout the
contaminant plume or at and beyond the odge of the waste
management area when waste is left in placs. The pre-design will
determine the exact number and location of wells needed to
capture/contain the plume of TCE and cis- and trane- DCE such
that MCLs (and MCLGe) are met throughout the plune.

GCroundwater Treatment Alternatives

The Clean Water Act reguires the State to promulgate state water
gquality standarde for surface water bodies, based on the
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designated uses of the surface water bodies., CERCLA remedial
actions invelving surface wakter bodies must ensure that
applicable or relevant and appropriate state water quality
standarde are met. ORC Chapter 6111 establishes Ohio EPA's
authority te set water guality standards (Section 6111.041) and
to regulate water pollution sources. Regulations developed and
implemented by Ohic EPA under the authority contained in ORC
Chapter 6111 are in part, found at OAC Sactions 3745-1-03 through
1745-1=-07, inclusive, 3745-1-24, 3745-31-05, 3745-32~05 and 3745-
13-05, '

At the Zanesville Site, the Groundwater Treatment Alternatives
involve treatment and discharge of groundwater to the Muskingum
niver. The alternatives will meet the substantive regquirements
of ORC Chapter 6111 and OAC Sectioms 3745-1-03 through 3745-1-07,
inclusive, 3745-1-24, 3745-31-05, 3745-32=-05 and 3745-33-05.
Attachment 1 contains the State of Ohic effluent limitations for
the Zanesville Well Field Site. Additional effluent monitoring
requirements will be developed to wmeet the substantive
requirements of these Ohio regulations.

GWI-1B will comply with QAC 3745-31-05 because any new air
stripper constructed at the site will be evaluated pursuant to
the BAT regquirements cutlined in CAC 3745~31-05 to determine
whether air emission controls are required. ‘

S0il Treatment Alternatives

RCRA reguirements are not applicable unless RCRA-listed or
characteristic hazardous wastes are excavated and managed
(treated, disposed or stored).

Alternative $-6 (soil washing} involves excavation, treatment and
replacement of the soils at the 8ite. The contaminated soils
will be tested prior to excavation to determine if the soils are
a characteristic hazardous waste. If the soils are determined to
be a characteristic hazardous waste, certain RCRA requirements,
including RCRA Land Disposal Restrictions, would be applicable.
Tf the soils are determined to be a characteristic hazardous
waste, Alternative 5-6 would mest QAC 3745-56=50 through 3745-56-
59 for any waste piles created during interim handling
procedures. In addition, treated soils would meet LDR treatwent
requirements prior to replacement and any concentrated waste and
filter cake generated by this alternative would be tested by tho
TCLP tast to determine if they are hazardous and treated or
disposed of off-zite in compliance with RCRA. ‘

Alternative §-6 may also invoke State of Ohio Selid Waste
regulations. Under alternakive 8=6, treated soll will be
replaced in the ground only if it is not considered a solid waste
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pursuant to ORC 3734.01(E} eor 1f it gualifies for an exemption
pursuant to ORC 3734.02(G}.

The Alternative S-4(A) air emission control device would mest
applicable State of Ohio regulation OAC 3745-15=07 and OAC 3745-
16-02. The carbon adsorption filters will be re«cgycled according
to the applicable federal regulations of 40 CFR 264.600 sub part
X. The Alternative 5-7 air emission control off-gas hood device
will meet applicable State of Ohio regulation OAC 3745-15-07, OAC
1745~16~-02. Any carbon adserption filters will bs re-oyoled
according to the applicable federal regulations of 40 CFR 264.600
asup part X.

Long~Tarm Effsctivensss ard Fermsnenca:

Groundwater Containment Altarnatives

All of the alternatives, except for no action, achieves a high
degree of long-term effectiveness and permanence by sxtracting
groundwater affected by chemicals of concern to a treatmant
system (Alternative GWT 1 through GWT-4).

Groundwater Treatment Alternatives '

Alternative GWI-1-B, GWP-2, GWT~3, GWT-4 and GWT-5 achieve the
highest level of long term effectiveness because the groundwater
constituents of concern are ultimately destrovyed. Alternatives
GWT~1-h and GWT-1-C will transfer the bulk of volatile
groundwater constituents into the atmosphere. It is anticipated
that none of the alternatives will reguire long term operation or
noniteoring after ARARs are achieved in order o maintain their
cffectiveness,

Seil Treatment Alternatives

tach alternative, with the exception of Alternative 8-1 (No
Action), provides some degree of long-term effectiveness and
permanenca. Alternative S~1 will allow continued leaching of
constituents to groundwater and potential exposure of resident
Lo contaminated soils. :

The effectiveness and permanence of Alternative 5-2 assumes ghe
multi-media cap is not disturbed in the long-term. Altexrnmative
-3, S=4{B}, 5-5 and Alternative 5-6 provide the greatest degree
of long-tarm effectiveness and permanence because the affected
soils are removed from the site or treated. Alternative 5-4(A)
provides a moderate to high degree of permanence through the in-
situ removal of VOCs in the seil. Alternative 8-4(A) also
provides the moat effective treatment of the source areas.
Alternative S~7 also provides a high degree of long-term
affectiveness and permanence by destroying organic constituents
and transforming the metals and soils into a vitrified mass.
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Refluction of Texicity, Hobility, or VYolume:

Groundwater Containment Alternativas
 Thie eriterion relates to treatwment aspects of an alternative and
iz therefore not applicable te the containment alternatives.

Groundwater Treatment Alternatives

Alternative GWI-1B, GWI-2, GWI-3, GWI-4, and GWT-5 will provide
the highest degres of reduction of chemical toxicity, mebility,
or volume by destroying ewxtracted organic chemicals in the
identified groundwater plume. Alternatives GWT-1=-A and GWI=1-C
do not provide any reduction of the mobility, toxicity, or volume
of the contaminants because it transfers volatile constituents
into the atmosphers. However GWI=-1=A and GWI-i=C will provide
significant reduction of contaminant leading to groundvater and
subsegquently the groundwater toxieity, mobility, and volume.

Soil Treatment Alternatives

Alternative B-5 and 5-7 provide the greatest degree of reduction
in texieity, mobility, or velume through treatment, followad
closely by Alternative §~6. Alternative S-5 will thermally
destroy velatile conztituents and slightly reduce the volume, but
inorganic censtituents (metals) will concentrate in sn ash.
Alternative 5-7 will also thermally destroy organic constituents
(in=situ) and will immobilize inorgenic chemicals in the soll by
creating a vitrified mass. Alternative S-4(A) will contain VoC
vapors on carbon, then thermally destroy the organic constituents
achieving & major reduction of toxicity, mobility or volume
through treatment.

Alternative 8-i, S-2, 8-3, and 5-4(B) do not provide any
treatment of the affected soil, nor do they provide any reduction
in toxicity, mobility, or volune. :

Shart-wérm Effectivensns:

Groundwater Containment Rlternatives

Construction related adverse impscts will be ninor for all of the
containment alternatives since a relstively small amount of -
subsurface material containing chemicale of concern reguire
handling.

The U.85. EPA groundwater policy as described in the NCF states
that the EPA's preference is for rapid restoration, when
practicable, of contaminated groundwater that is currently a
drinking water source. It also states that reasonable
restoration time periode may range from very rapid, 1 to 5 years,
to relatively extended, perhape several decades. The U.5. EPA
proposes aggressive source control through ISVE in combination
with aggressive containment and achievement of clean up levels.
This will, therefore satisfy both the NCP preference for rapld
restoration and overall site ocbiectives.
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Alternative GWC~4 offers the greatest degree of short-term
effoctiveness with the addition of five interceptor wells,
Alternatives GWC~-3 and GWC-2 offer short-term effectiveness in
descending order, respectively. GWC-3 provides for two
additional interceptor vells and GWC-2 provides continued
operation of the existing interceptor system.

The axact nunber of years to achieve ARARs cculd not be
determined at this time based on limitations within tha
groundwater model. Also, the model did not adjust the source for
additional interceptor wells or aggressive source contrel using
ISVE.

Groundwoter Treatment Alternatives

All of the treatment alternatives have approximately the same
degree of short-term effsotivensss gince this factor is
controlled by the groundwater containment alternative.
construetion relatsd adverse impacts will be minor for sach
alternative.

Soil Trestment Alternatives

Alternatives &-3, S-4(B), &=5, and S5-6 will cause slight to
moderate adverse impacts to on gite personnel and the surrounding
residents due to air emiassions during excavation. Alternative S-
4(A) will present only & slight adverse impact during
construction and implementation. Alternative S-6 and 5-7 will
cause glight adverse impacts during construction and may
inconvenience employees at the UTA facility because of space
reguirements during construction implementation. Estimated time
for construction, and time to reach clean up levels and ARARs for
each alternative are shown helow:

5-1 |

8=2 i waek HA

Suw2 i week _ .71

§=3 1 veek 1 waak
S5~4& 4 weeka 10 years
G445 i week HA

S5 1 week 1 wesk
S=6 4 weeks 4 weeks
= §~7 4 weeks _ 4 weake
Implementability:

groundwater Containment Alternatives

aAll of the containment alternatives are readily implementable
pecause they use standard construction technigues and commonly
available materisl and labor.



99-26-1991 13:39 FROM US EPA REGION 5 RERB 10 - 86146442329 £.358

37

Groundwater Treatment Alternatives

111 of the alternatives are implementable, although GWP=-i-A, GWI-
1-B, GWT-i-C, GWT-4, and GWT~-5 are most readily constructed and
sperated bacause they utilize conventional, proven methods. The
inplementability of GWT-2 and GWI-31 ie falr because of the
ragquirement for trained coperators and sigmificant maintenance
activity in order te maintain their effectiveness.

Soil Treatment Alternatives

The technical feasibility of each soil alternative is very good,
with the possible sxception of Alternative 5-6 and Alternative
5-7. 8eil washing and vitrification ares relatively new
innovative technelogiez for waste trestment. Although these
alternatives will redguire pilot temting to asgesns thelr
effectiveness, the NCPF states & preference to consider innovative
technologies when they offer comparable or superior treatment
performance. Any delays due to pilot testing of the Inorganic
Alternative will have little effect since the alternative will
not be implemented until Alternative B-4(A) nears completion.

Alternatives §-2, S-6 and S-4{A) ¢an be easily nmodified in the
event of remedy failure. If Alternative 8-~7 were to fail,
implementation of additional remedial actions may be difficult
due to the nature of the vitrified mess. If it is determined
after the ISVE pilot study and the pre-design study that 5-6 will
not be effective or able to meet ARARS, other treatment
alternatives will be evaluated.

Cost:

Groundwater Containment Alternatives
The present worth cost of each alternative ls shown below:

Alternative Capital Cogt Q8M__(PW) Present Worth

GREC=1 - $ 0 $ o $ 0
GWC=2 5 0 £ 487,200 $ 487,200
GWC=3 % 175,000 $ 602,000 & 677,000
GWC~4§ §& 168,600 $ 950,300 $1,118,200

The no action alternative will have the lowest cost, however, the
renedial action chbjectives will not be met. The existing
interceptor wells system has a cost of $487,200 however, it is
uncertain based on the model if the remedial action objectives,
-and goal of rapid restoration will be met. The addition of two
interceptor wells have a cost of § 677,000 and the addition of
five interceptor wells have & cost $1,118,900. These two
alternatives have a higher degree of certainty of achieving the
remedial action objectives and rapid restoration.

Groundwater Treatment Alternatives
The Present Worth Cost of sach alternative is presented below:



99/26-1391 13:4B FROM US EPR REGION 3 RERB T 86146442329 P, 48

38

Alternative Capital OEM (PW)

GWI=~1A{400 gpm) 5 88,900 & 256,600 § 345,300
GWT-1K(1,000 gpw) S 149,700 § 302,800 § 452,500
GWT-1B{400 gpm) fs 126,400 $ 764,800 § 591,200
GWT-1B{1,00 gpm} $ 225,900 $1,239,600 $1,465,500
CGWT-1B1{300 opn) § 108,300 $ 751,300 & B85%,600
GWT-16(400 gpn) $ o $ 256,600 § 256,600
GWT=2 (400 gpm) $3,017,500 $ 957,400 51,974,400
GWT-2{1,000 gpm) $2,033,900 $1,417,300 $3,451,200
GWP=3 (400 gpm) $ 930,000 $1,254,5§a sz,zs4gsob
GWI-3(1,000 gpm) $1,802,500 $2,836,000 $4,638,500
GWT=4 (400 gpm) $ 284,000 1,066,900 $1,350,900
GWT=-4 (1,000 gpm) § 511,000 $2,339,£&0 $2,850,200
CWT-5(1,000 gpm} $ 265,700 $ 282,600 $ 548,300

So0il Treatment Altexrnatives

The estimated present worth of the soil alternatives are shown
below. '

Alternative capital O&M Pregent Worth
5-1 s ¢ ¢ o & 1]
S-2 $ 133,000 § 76,900 5 210,200
S5w3 $ 8,325,000 § o % 8,235,000
Sw4 (A) $ 193,750 $286,500 $ 480,250
S=-4 (B) § 416,250 $ 0 § 416,250
S-5 §10,575,000 $ ] $10,575,000
s-6 §  £25,000 § 43,400 S 687,400
§-7 £25,243,800 £ 42,400 829,286,200

State Aoceptance: The State of Ohis concurs with the sslected
remedial aiternative. A lstter from the QEPA indicates this
SUPPOTrt.

community Acceptance: U.S. EPA solicited input from the community
on the Proposed Plan for the Zanesville Well Field Site. Verbal
comments recselived during the public meeting indicated full
support of the selected remedial alternativa. Written comments



EI-/27-1991 11:36 FROM US EPR REGION S RERB TO 86146442329 P.BS

g

received during the public comment period also indicated full
support of the selected remedial alternative.

X. THE BELECTED REMEDY

U.S. EPA believes the preferred alternative as described in the
Record Of Decision of GWC-3, GWIP-1B, CWT-iC, S8=4, and S~6 is the
most appropriate sclution for the remediation at the Zanesville
well Field Site because of its performance against the nine
evaluation criteria previously discussed. The major components
of the selected remedy include the following:

* Pre~Design Work;

* Groundwater Containment (Modified cWe-3 - installation of
additional interceptor wells if reguired after further
study) ; ,

* Groundwater Treatment Alternative GWT-1B (air stripper

meeting BAT requirements of OAC 3745-31-05) only if
additional wells are installed, with GWT=1C (existing
stripper)}; :

* organic Soil Remediation Alternative S-4(A) (in-situ vapor
extraction (ISVE)}); and .
* Incrganic Soil Remediation Alternative -6 (s0il washing) .

lI'he exact number of intaerceptor wells needed to completely
capturefcontain the plume of TCE and DCE and meet groundwater
clean up objectives within a rapid time frame will be determined
in pre-design. Fcllowing pre-design, it will be determined
whether less or more than two additional intercepter wells will
he needed. The U.8. FPA has identified the potential need for
additional interceptor wells based on the results of the
groundwater model, Since additional information ia required to
increase the accuracy of the model, it cannct ke determined at
this time if the existing four interceptor wells and the two city
interceptor wells are completely containing the plume of TCE and
DCE, and will meet the groundwater clean up objectives within a
rapid time frame Therefor, U.S. EPA has chosen a modified GUWC-3
Alternative, which requires that after the pre-design study is
completed, the necessity, the number of interceptor wells and the
location of the wells will be determined.

The capture/containment system will be evaluated yearly to
determine the systems effectiveness. The U.S. EPA will determine
baced on the results of the evaluation if any medifications of
the capture/containment system are required in order to ensure
complete capture of the contaminate plume and if the system will
neet the groundwater clean up objectives within a rapid time
Frame.

The groundwater capture/contain system will continue te operate
ontil the MCLe and health based clean up standards of all the
chemicals of concern have baen met.
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Institutional Controls such as fences will be used to restrict
access o the UTA facility, the city interceptor wells and thelr
discharge pipes. (Dead restrictions will be socught to control
future use of the UTA facllity until sell ¢lean up levels have
been met and to control the use and plecement of wells in the
affectad area until groundwater cleanup levels have been met.)

Additional groundwater monitoring wells will be installed sast of
the ity interceptor wells to determine 1f a source of
contaminants otheyr than those attributable to UrA's fapility are
entering the city well field. Available data indicatez that the
najor source of VoCe is from the UTA facility. However, there
are some data gaps on the east side of the well field. The
additional wells will identify if there are other sources of
contaminants entering the city well field.

The appropriate size air stripper wae chesen to treat the total
flow rate from GWC~3. Any new air stripper constructed at the
site (i.e. on UTA's property or in the well field) must be
evaluated pursusnt to the BAT reguirements in OAC 3745-31-05 to
determine air emission controls reguirements.

pDischarge from Interceptor well I-1 will require additional
treatment if it fails to meet the State of Ohio discharge
standarde, which mest the substantive requirements of an NPDES
permit. Digcharge from the city interceptor wells will require
additional treatment if it faile te meet the State of Ohio
discharge standards, which meet the substantive requirements of
an NPDES permit.

The soils contaminated with vots will be treated with ISVE. The
axtracted vapors will be treated using carbon absorption. The
soils contaminated with inorganics will be treated by soll
washing, The clean €oils may be replaced in the ground. The
concentrated waste and filter cake will be taken off site for
further treatment/disposmal.

Cost of Balectsd Remediszl Alternative:

GWC=3 g8 75,000 5 602,000 % &77,000
GWT-1B (400 gpm} § 126,400 $ 764,800 $ 891,200
GWT=1C $ o § 256,600 & 256,600
S=4{h} 5 193,750 g 286,500 € 480,250
5-6 £ 625,000 $ 42,400 & 667,400

TOTAL £31,020,150 §1,952,300 23,672,450
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XI. EBTATUTORY DETERMINATIONS EUMIERR

i. Proteotion of Numap Heslth and the Environment

The selected remedy provides a aufficiant degree of avarall
protection of human health and the environment, by
containing/capturing the groundwater contamination plume,
restoring the aguifer to HCL cleanup levels, treating the soils
and any source to prevent additional groundwatar contamination,
treating the seils to prevent human exposura to contaminated
soils, and minimizing contaminant air emissiens. Institutiensal
controle will be implemented during remediation to assure
protection until confirmation sampling and asnalyses indicate that
a health based clean—-up has been achieved.

2. Attainpent of ARARs

The eelected remedy will attain all Federal and Btate applicable

or relevant and appropriate reguirements as desoribed in Bection

IX of this Record of Decision. In addition, the selected remady

will attain all Federal and State "To Be Considered” reguirements
as described in Section IX of this Record of Declision.

The following specific ARARs will be met by the selected remedy:
Aly

ORC Chapter 3704 provides statutory authority for the regulations
of alr pollution contrel in the State of Ohio. The Ohio EPA air
pollution control regulations developed on the basls of Chapter
3704 of the ORC can be found in Chapters 3745-15 to 3745-26,
3745=31, 3745-35, 3745=71, 3745=%3 and 3745-75.

Groundwater

Maximum Contaminant Levels (MCLs) and Non Zeve Contaminant Level
Goals (MCLGs) established under the Safe Drinking Water Act
(SDWA) 4n 40 CFR 141 and 56 Pad, Reg. 3526.

=) & Wa

National Pollutant Discharge Elimination System (NPDES)
Requirements

ORC Chapter 6111 establishes Ohio EPA's authority to met water

guality standavde and to regulate water pollutisn seurces.
Regulations developed and implemented by Ohie EPA under the
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authority contained in ORC Chapter 6111 are in part, found at OAC
Chapter 3745-1=03 through 3745-1-07, inclusive, 3745-1=24,3745~-
31-05, 3745=32-05 and 37483505,

Soil

RCRA Land Disposal Restrictions (40 CFR 268}

ORC Chapter 3734 provides statutory authority for the regulations
of solid and hagardous waste activities in the State of Chio.

The Qhio EPA hazardous waste regulations developed on the baains
of Chapter 3734 of the ORC can be found in ORC Chapters 3745-50
to 3745-5%9.

Tt may be noted that the selected alternative may involve sending
materials excavated from the site to an off-site landfill. Thesc
activities will be conducted in compliance with the U.8§. EPA Off~
site policy (OSWER Directive No. 9834.11) and Section 121 (4} (3)
Uf SARA& .

3. Cost-Effsctivensss

The selected remedy provides overall cost~effaectiveness because a
high degree of permanence is achieved by treatment, via pumping
and treating the groundwater, treating the soils and any sources,
and treating the air emissions. The selected soil remedy ¢an be
implemented at a cost far less than complete off-site disposal,
of f-aite incineration, or in-sitw vitrification. Although soil
washing is slightly more costly than limited off-site disposal
{or the treatment of the inorganic contaminated soils, socil
washing provides for reduction of volume through treatment.
Limited off-site disposal does not provide for any treatment.

4. Utilization of Permanent Solutions and Alternative Treatment
rechnologies or Resource Recovery Tgohnologisg to the Maximum
Extent Practicable

The selected remedy provides the best balance with respect to the
nine evaluation criteria as desecribed in section IV of this
pRecord of Decision. Permanent splutions are obtained through a
combination of groundwater restoration using interceptor wells
and complete treatment of all 40il contaminants and any source
(preventing additional groundwater contamination), using ISVE and
soil washing. Treatment technologies are utllized to the maxlmum
extent practicable by greating the air emissions of any nevly
required air strippers and air emissione of the ISVE, treating
both the organic and inerganic soil contaminants using ISVE and
5011 washing.

TOTAL P85
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L Prafersnce for Treatment a3 & Principsl Element

The selected remedy eliminates the principal threats at thie site
by the use of treatment, via ISVE of the organic contaminated
soils and so0il washing of the inorganic contaminzted soils. The
selected remedy also trests any new air emission using activated
carbon filters.

XIx. DOCUSENTATION OF BIGHIFICANT CEANGE

Section 117(b) of CERCLA reguires that the final remedial actien
plan be accompanied by a discussion of any significant changes in
the Propesed Plan. The pelected remedy as described in this ROD
is the U.8. BPA finsl remedial action plan for this site. The
U.S. EPA has determined that there are no gignificant changes
from the Proposed Plan.

The Responsiveness Summary attached hereto addresses the public
conments received during the 40 day public comment period on the
Proposed Plan.
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Table 1.
Summary of talculated Organic mnd Inorganic Scil Clesn Up Levels

organic Constituent Clean Up lLaveal
ppb..

TCE 6.3

cis-DCE 34.3

trans-DCE 58.0

Inorganic Constituent Clean Up Level
ma /K

Barium : 77

cadmium ' 4

Copper | - 315

Lead i2

Manganese 771

Meroury 3

Zine 1,410
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ATTAGMENT 1
EFFLUENT LIMITATIONS ~ ZANESV

A. 1 Effluent Limitations - Outfall - 001

00530 MG/ Bweldm, Totel

. Honfliterable 0 &5 i3 204 frdneth Grab
00550 ME/L Bl snd Gronse, Total 19 b E8 Pt i/Month &rad
00718 MG/ Cysnide, Fres e e e i ifonth  @reb
01042 6/l Copper, Totel - - - - f/Morth  Grab
01065 Uesl iron, Total e et - e ifoa®hs  Grab
G1o77? B/ Sliver, Totad — - - o {Month  Grab
Dige2 W Ziec, Total e 593 - 2.4F ifondk Grab
34546 GAL 1, 2<Trane-Diehiorastbylons

Total & &b 0.01) 6.30 Iondh  Grab
59480 UBAL Trichloresthytena, .

Total % & 6012 o8 I7Monit  Brab
50030 MBD Flow Rute - — - - Dally 38 He, Tota!
71900 UB/L Mercusy - - - e iMonth  Grab

® gffivant 1nading limitations have been established wsing 8 flow velue of
1.2 HGD, '

B.1. The pH (Roporiing tode 00400) zhall mot be less Lhan 6.5 5.U. nor greater
than 9.0 §.U. and shall be monitered 1/month by grad saxple.
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50050 HED  Flew Rate

i
Total b
71900 W/ Mersury -
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T
A.2 Effluent Limitations - OQutfall - 002
DISCHARGE |11 TATIONS
Concantratlon Lnndd’:g"
Raporti . Othgr Unlte (Spacifyd T
ans50 MEA. Residus, Yotal
Honf Is;‘!rath 5% &5 &8 ]33]
ass WAL G and Bresss, Yotal 1% &8 34 4&
0071 MG/ Cyanide, Free acne — - -
01042 UBA, Copper, Tobel e e - =
0104% YeA, trem, Ta;;: . e v ~
Q1077 UG Bhiwer, @ e e s
01097 UBA Zise, Totel -‘-- §is = §.22
w fehiorewthyians
as6 WA ‘%;I‘;‘""” “ & 0.057 015
. e,
01 WA Trickicrosthylens @ 6,059 0.16

{fpnth
1 fionth
b Mamth
§ Menth
i Ftbareth
§ fHonth
i FHtoavth

{ fonth

i fitaeth

Daliy
i felgnth

grab
&b
&ral
Grab

Grab
Grab

24 Hr. Total
Grab

® gefiuent loading limitations have been sstablished using » flow value of

'3-6&‘ BGD,

B.2. The pH (Reporting Code $04003
; than 9.0 §.U. and ghall be moti

shall not be lese than 6.5 B.U. nor graster

Iioped 1/month by grab sample.
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A.3 Effluent Limitations - Outfall 003

ESpenifyd
Copln HAIT L PARMETIE . 50 doy, Ualcy Tl LA

60530 W/L Bestdue, Yatal

‘ Honf! Herdsle =0 4% 58 1] {enth  Breb
ooss WeAd. G110 sad Sresss, Yotal i3 n % b tSunth Sréd
0076 W6/l Cyenlde, Free e = e e | umth  Greb
01082 e/ Cuper, Tobal - - -— ven I7denth  Greb
01045 WA ron, Tolal e e e oo ifionth Grab
81077 6A,  Siiver, Total o o s — inth  Srib
pies2 WA  Eime, Total o g ke §.8% juath Srab
34845 UEA 8, deTrans-Oichiorouthylons
Tatal o & 0.048 6.4 §onth  Grab
wies Ve, Trichlorasthylans, '
Yorst 2% & 0050 0.0% iAotk Greb _
S0050 MED  Fiew Rate = e - - pally 28 W, Total

— - Mot Grab

« geflusnt limitetions bave basn astablished using # Flou value of 6.510 MGD.

8.3. The pH (Reporting Code pOAGD) absll mot be lese than &.5 §.0. nor prester
than 9.0 §.U. and shal} be monitored 1 /monkh by geab sswple,

outfail (01 samples ghall be tmken of groundweter from Interceptor Wells
§1, #2, #3 and #2 (on the sast mide of United Technologies Automotive's
property), after eir steipping and befors dischergs ints the Musklngus
River. .

outfall 002 gamples of city well W-5 centaminsted groundwater shall be
taken st finel point of discharge to the Muckingun Kiver.

cutfall 003 pamples of city well W-12 contaninated groundwater shall be
taken 8t finsl point of discharge to the Huskingum Rives.
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Bfflusnt Jimitations msy de revised in opder to meet water quality
flandards after & strsun use determination and westeload 8liocation sra
complated and spproved. These limitetions and discherge requirements wey

be modified to comply with any spplicable water guelity effiuent
1 i&it&tim N

1; The afnugnt. Ehsll, st all tises, be free of substamcen:

. In smounts that will settis to forn putrescent, or otherwise
ebjectionsble, sludge deposits: or thet will mdverssly affect
squatiec life or water fowl;

B. of wa olly, gressy, or surface-sctive nature, and of sther fleating
debris, in smounts that will fore noticesble aecumuistions of moum,
foan or shean:

€. In amounts that will alter the mmtursl eoler or odor of the
receiving wakter te such depras w5 to creste g nuisence;

D. In smounts thet either singly or in combinstlen wiih other
substances sre toxic to humen, snimal, o aqustic 1ife;

E. In amounts that are conducive te the growth of sgustic wasdg op
aigae to the extent that such prowths becoma inimical &o mODS
desirable forms of mquatie 1ife, or create conditions that are
unsightly, or eonetitute s nuisanes in sny other fashion;

F. In amounts thet will impalr designated instress or downstresm water -
UBEE.

Samples and measursements tuken &% required herein shall be
representative of the volume and nsture of the monitored flow, Tast
rrocedures foer the snalysis of pollutents shall conform te regulstion
40 CFR 136, “Test Procedures For the Analysie of Pollutants” unless
other test procedures have been rpecified in this parmit. Alge .

periodically cglibrate and perform maintenance procedures en mll
monitoring and anslytical instrumentation at intervalp to insure
accuracy of msasurements,

o
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_ i€ imitation™ is ths total discharge by weight during
&0y ealandnr day. b % 4 only one sample iz taken during & day, the
woight of pollutent discharge calcvulsted from it ie the daily load.

" seane the scithostic nverag&

of allthedctcmimums of toreination made during the dey. If
caly one mumple ls taken during the day, itx concentration ig the
daily ecacentration,

iO-duy ] 2tion™ is the total dizchargs by weight
during nny 30-day pericd divided by the number of days in the
30-duy period that the facility sms in operstion. If only cme
saiple i# taken in & 30-day veried, the welght of pollutant
discharge caleulated from it 43 the 30-day load. If more than one
ranple is taken during one 30-day period, the 30-day loed 3w
ealeulated by determining the dally load for esch dey sampled,
totaling the dsily leads for the 30-duy period and dividing by the
mmbsr of dayve sampled.

RY ¢ Lrat an” meanz the acltheetic aversge
(ueighted by Flow) uf uil thn dsterminations of daily concentrstion
sade during the 30-day period. If enly one sample iz taken during
the 30-day period, its concentration is the 3n-dty concentration
for that 30-day pericd.

E. Absolute iimitations. Compliance with limitatione having
degeriptions of “ghall not be less than,™ "nop gheater then,”

"shell mot exceed,” “minimum,” op “maximua™ shill be daternined
from any single value for affluant sumples and/er meacupsmenis
collected.

F. 1. "HCD” meanz million galloms par day.

. “Bgfl” meanx milligeans pear liter.

- Pug/lv mesne micrograns per Liter.

G. “Bypeez” means the intentionel diversion of wartes from any portion
of & trestuent fmcility.

0 _ aga” meant substantisl yhysiesl damnga to
preperty, 6amage te the trestment focilities which would couse them
to become inoperable, or subestentlsl snd permenent losgs of patural
regources which can ressonsbly be expected to sceur in the sbzence
of & bypass. Severs propariy Ssmaps Joss not mean sconomic loss
caused by delwmye in productlion.

TOTAL P.5S



Zanesville Well Field gite

Zzanesville, Ohio
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Responsiveness Summary

Introduction

The United States Environmental Protection Agency (U.S. EPA), the
Ohic Environmental Protection Agency (OEPA}, and United
Technologies Automotive, Inc (UTA), entered into a Section 122
Administrative Consent Order whereby UTA adreed to undertake a
Remedial Investigation and Feasibility Study - (RI/FS) at the
Zanesville Well Field Site. The RI/FS activities have been
completed. Information was collected on the nature and extent of
contamination at the Zanesville Site Well Field (RI) and
alternatives for appropriate remedial action at the Zanesville Well
Field Site were developed and evaluated (FS and Proposed Plan).
Throughout this process, public meetings have been held near the
site at which U.S. EPA and OEPA were available to discuss the RI/FS
and exchange information with the public. At the conclusion of the
FS, a Proposed Plan was finalized by U.S. EPA in consultation with
OFEPA, which recommended an alternative for remedial action at the
Zanesville Well Field Site. U.S. EPA conducted a 37 day public
comment period on U.S. EPA's Proposed Plan and FS from August 8,
1991 to September 16, 1991. On August 15, 1991 U.S. EPA presented
its Proposed Plan for the Zanesville Well Field Site at a public
meeting.

The purpose of this responsiveness summary is to document the
comments received during the public comment period, and the U.S.
EPA's responses to the comments. All of the comments summarized in
this document were considered prior to U.S. EPA's final decision
embodied in the Record of Decision for the Zanesville Well Field
Site.

The responsiveness summary 1s divided into the following sections:
I. Responsiveness Summary Overview, This section briefly

outlines the proposed remedial alternatives as presented in the
Proposed Plan, including the recommended alternative.

IT1. Sumnmary of Public Comments Received During the Public Comment
and U.8. EPA Responses.

I. Responsiveness Summary Overview

On August 10, 1991, U.S. EPA made available to the public for
review and comment the Feasibility Study (FS) report and U.S. EPA's
Proposed Plan for the Zanesville Well Field Site. The alternatives
for remedial action described methods for cleaning the contaminated
groundwater, soils and any source areas. U.S. EPA's Proposed Plan
described four groundwater containment alternatives, five
‘groundwater treatment alternatives and seven soil remediation



alternatives. The proposed remedial alternatives included the
following:

Groundwater Containment - No action
Existing Interceptor Wells ‘
Two Additional Interceptor Wells
Five Additional Interceptor Wells

Groundwater Treatment ~ No Action
Existing Air Stripper
Additional Air Striper No Emission
Control
Additional Alr Stripper Emission Controls
Uv/Oxidation Treatment
Biological Treatment
Activated Carbon Treatment
Air Stripper in City Well Field

80il Remediation - No Action
Multi-media Cap
Off-Site Landfill Dlsposal of Soils
In-Situ Vapor Extraction of Soils
Limited Excavation and Off-Site Disposal
Off~8ite Incineration of Soils
Scil Washing
In-Situ Vitrification of Soils

After careful evaluation of the RI and FS the U.S. EPA recommended
remedy of two additional interceptor wells if reguired, additional
alr stripper with emission controls if regquired, in-situ vapor
extraction, and soil washing of contaminated soils for the
Zanesville Well Field Site.

IX. SUMMARY OF COMMENTS RECEIVED DURING PUBLIC COMMENT PERIOD AND
U.85. EPA'S RESPONSE TO COMMENTS.

Comments raised during the Zanesville Well Field Site Proposed Plan
public comment period are summarized below.

1) Comment Mike Wyatt - citizen

More groundwater monitoring wells should be installed and sampled
on the eastern side of the well field in addition to the monitoring
wells proposed by U.S5. EPA. These wells will help to determine if
any additional contamination is entering the well field from
sources other than UTA's source of contamination. Prior to House
Bill 592 the well field was completely surrounded by landfills.
The additional wellg are reguired to determine if there is an
additional source of contamination to the well field.

1} Response

The exact number of groundwater monitoring wells required to assess
any additional sources of contamination was not determined in the
proposed plan. U.S. EPA determined that the most appropriate time



to determine the number of wells required is during the development
of the work plan to perform the Remedial Action. U.S. EPA will
require enough monitoring wells to adegquately determine if there is
an additional source of contamination to the well field.

2) Comment Philip Schutte - citizen

- If three additional interceptor wells were added on the UTA side of
the river it would lower the water table. This would force
contaminated groundwater back to the UTA facility preventing it
from crossing under the river into the well field. The three
additicnal wells should be placed as close to the abandoned well as
possible, or where ever the highest concentration of the
contaminant is found. '

2} Response The U.S. EPA recommended containment alternative.
allows for as many interceptor wells as is required to completely
contain the plume of contamination and restore the aquifer in a
rapid restoration time frame. After the completion of the pre-
design study, U.S. EPA will be able to determine the exact number
and location of interceptor wells regquired. The interceptor wells
will prevent additional contamination from crossing under the
river.

3) Comment Doyle Strain - citizen

I believe that the U.S. EPA recommended alternatives should be
taken. Those suggested actions would appear to correct the
contamination as well as possible.

The old Zanesville landfill should be surrounded with monitoring
wells. The residents of Zanesville deserve to know what is
leaching from the old Zanesville landfill to6 the groundwater and
the direction of its migration.

3) Response
The U.S. EPA recommended alternative requires groundwater

monitoring of the eastern side of the well field to determine if
additional contaminants are entering the well field. If it is
determined that there is another source of contamination to the
well field, the location of the source will be investigated.

4) Comment - Frederick J. Grant III, PE. PS.
Public Service Director, City of Zanesville

Bigns and Fencing. The City has maintained warning signs at each
well discharge to the Muskingum River since 1881. In addition, the
City has generally isolated the area by blocking off the access
road, chain 1link fencing and gates, wooden guard posts and
extending discharge piping well away from the river bank. The City
has not fenced individual discharge points because they would
collect debris during normal seasonal rise and fall of the river
creating a maintenance problem.

The City has not experienced a problem with intrusion into these
areas in the past, and feels additicnal fencing measures are
unnecessary.



Additienal Monitoring Wells. During the initial investigations by
the City for the source of pollution, the City installed monitoring
wells toward the old City owned landfill. These wells showed no
evidence of contamination from the old landfill and were removed.

The old landfill was City owned and operated and dedicated to
domestic municipal waste and industrial or commercial waste and was
closed in the late 1%60's. Any leachate discharge would be 1200
feet down stream from the polluted well #6. The leachate drains
over land directly to the river and not into the aguifer because of
the relative impervious overburden in this area. The City is not
aware of any leachate problems from this old landfill either now or
during the time it was active.

The City feels monitoring the old landfill as part of the
remediation program would be a waste of funds.

Interception by 2 Municipal wells. Currently, the City plans to
utilize only one municipal well for interception. Existing levels
of pollution are such that operation of one well will prevent any
migration of pollution northward. Levels of pollution have fallen
dramatically since 1881 in the south end of the well field and
modeling studies indicate one active well in this area will be
adequate to prevent migration. . '

4} Response

Signs and Fencing. In a number of the public meetings citizens have
expressed concern to U.S. EPA that the waste water discharge pipes
are located within a public park and that there is nothing to
restrict access to the pipes. Several citizens stated that they
have seen children swimming directly below the outfall of the
pipes. Therefore, U.S. EPA is still very concerned that the access
to the pipes be restricted. U.S. EPA is aware of the maintenance
problems of installing a fence on the banks of a river that floods.
Therefore, the ROD may allow other devices, in lieu of a fence,
that will restrict access to the outfall but not have the same
maintenance problems. However, if other devices fail to prevent
access, U.S. EPA will fencing and it's require periodic maintenance
as a requirement of the remedial action

Additional Monitoring Wells. In every public meeting, citizens of
Zanesville have expressed concern over the possibility that the old
Zanesville landfill may be adding contaminants to the City Well
Field. Currently, there are no groundwater monitoring wells in the
area which could detect contamination coming from the direction of
the old landfill. Because of a lack of laboratory quality
assurance documentation of UTA's groundwater data collected before
U.S. EPA's involvement, U.S. EPA was not able to use the data to
make decisions on remediation. Likewise the data collected by the
City of Zanesville does not have the laboratory guality assurance



documentation required to make decisions on remediation. Therefore
the additional monitoring wells will be reguired.

Interception by 2 Municipal Wells. U.S. EPA agrees with the City
of Zanesville that the levels of pollution have fallen dramatically
since 1981i. There are still high concentrations of TCE of up to
1400 ppb within the well field. These high concentrations may
present an imminent and substantial endangerment to public health.
After extensive studies, U.S. EPA had determined that wells 6, 12,
and possible well 7 will be required to be used as interceptor
wells in order to completely contain the plume of TCE and DCE and
remediate the agquifer in a rapid restoration time frame. The use
of these wells as interceptor wells is considered a part of the
Remedial Action selected by U.S. EPA.

U.s. EPA will allow identified potentially responsible
parties (PRPs) the opportunity to enter in to an agreement with U.S.
EPA to undertake the Remedial Design and Remedial Action (RD/RA).

Should the PRP elect not enter into an RD/RA agreement with U.S.
EPA, U.S5. EPA may order the PRPs under section 106 of CERCLA to
design and implement the RA, and/or use Superfund monies to design
and implement the RD/RA and later seek to recover these monies from
the PRP. Currently, UTA is the only party U.S. EPA has identified
as a PRP.

5} Comment Julie M. Walawender, Senior Environmental Services
Specialist, United Technologies Automotive, Inc.
Potentially Responsible Party (PRP)

GROUNDWATER CONTAINMENT Alternative GWC-3 was recommended by U.S.
EPA since, "it cannot be determined at this time if the existing
four interceptor wells and the two city interceptor wells are
completely containing the plume of TCE and DCE.* (p. 28 of the
Proposed Plan). This possibility was documented as requested by
U.S. EPA throughout the FS, which led to the agreement for
additional data collection to better define the existing
ground-water capture zone. Therefore, selection of a particular
number of interceptor wells is premature. U.S. EPA‘'s containment
alternative is termed "modified"™ (p. 29) based on the appropriate
number of interceptor wells, and the selected remedy under this
scenario could actually become Alternative GWC-2 (utilize existing
interceptor wells) . The ROD should be explicit regarding  the
potential for pre-design data to alter the selected remedy.

GROUNDWATER TREATMENT Air stripping treatment for interceptor
Well I-1 contingent upon revised NPDES limits was developed in
the FS (p. 95). In the June 27, 1991 letter from Paul Novak of
the Ohio Environmental Protection Agency to UTA, the proposed
30-day average NPDES limits for TCE and 1,2-DCE were 26 ug/L and
25 ug/L, respectively, based on an average flow rate of 1.15
million gallons per day (about 800 gallons per minute). Given the
gample variability over time, it appears that the existing air
stripper will not consistently meet the proposed limits.

However, as a result of source control action (vapor extraction),



the mass loading to the aquifer may be significantly reduced.
Therefore, an evaluation should be conducted regarding the
predicted mass loadlng to the air stripper while the vapor
extraction system is operating. Such an evaluation should occcur
after completion of the vapor extraction design test to determine
if the existing stripper tower (in combination with soil vapor
extraction) can meet the revised discharge limits.

According to the Proposed Plan, air emission controls

(activated carbon) are required for the proposed groundwater
treatment system at UTA, "because of state emission limits®

(page 28). Specific air discharge limits were not available
(identified as ARARS) at the time the FS was prepared. The
current permitted discharge rate is 20 lbs/day, which is being
consistently met by the EXlStlng air stripper. Table 25 of the FS
prQV1des estimated mass emission rates to the atmosphere for
varicus groundwater flow rates. Using average influent
concentrations of trlchloroethylene and dichloroethylene, these

" calculations indicate that the maximum mass loading to the
atmosphere would be about 10 lbs/day (assumlng a groundwater flow
rate of 1,500 gallons per minute). It is not known whether the
state emission limits referred to in the Proposed Plan relate to
a revised numerical standard, a requirement for emission controls
regardless of the nature of the source, an assumed discharge rate
from a new source based on particular design assumptions, or sone
other factor. Regardless of the reason, U.S. EPA and/or Ohio EPA
should explain this statement prior to issuance of the ROD, since
it potentially represents an ARAR which was not identified during
the FS process.

S0IL TREATMENT FOR INORGANIC CONSTITUENTE OF CONCERN Soil
washing (alternative S-6) was recommended by U.S. EPA presumably
due to the additional treatment afforded by this technology
relative to off-site disposal in a landfill. Since the Agency
determined that remediation of hot spots at depth was required
(as a result of the residential exposure scenario), the FS
included recommendations for additional soil borings and sampling
(pps. 40, 130} in order to better define the actual volume of
soil requiring remediation. This data may indicate that the
volume is significantly less than 1,800 yd®, as assumed in the
FS. In addition, it is likely that most of the affected soil
could be disposed of as non-hazardous waste. These two factors
(reduced volume and lower disposal cost) could significantly
reduce the cost excavation and off-site dlsFosal. For example,
the estimated cost for disposal of 1,800 yd’ of non-hazardous
waste is $20-50/yd® compared to $140- 200/yd3for the same volume
of hazardous waste. The ROD should contain language which
acknowledges the need for the collection of additional soil
samples for inorganic constituent analysis and should outline the
general criteria for potential remedy changes. Such criteria
should include the percent change in the assumed soil volume
requiring disposal or treatment which would require revisiting
the detailed analyses in the FS. Documenting decision criteria



in the ROD is critical, to allow the flexibility necessary to
make changes in the remedy as additional data warrants.

In addition, the FS and the Proposed plan beth indicate concerns
'regarding the feasibility of soil washing. This is due, in part,
to the very limited number of available vendors for this
technology. Technical feasibility is further weakened due to the
small amount of soil to be treated. Above-ground soil washing
systems are normally feasible for a minimum 20,000 yd® of
material. The average throughput of soil washing systems is 20
tons per hour. Therefore, if the technology were applied to the
small volume of soil (approx. 1,800 tons) at UTA, very little
time would be available to fine tune the system, which could lead
to reprocessing and other system inefficiencies. It may also be
difficult to locate a vendor interested in bidding on such a
small scale ijob.

S0IL CLEAN-UP LEVELS

Table 1 of the Proposed Plan lists calculated cleanup levels for a
residential exposure scenario. However, these numbers differ from
the levels calculated in the FS (Tables 13 and 16). It is unclear
how the cleanup levels in the Proposed Plan were calculated. Based
on the levels indicated in the Proposed Plan, several inorganic
chemicals assumed to be constituents of concern in the FS should no
longer be considered for remediation (barium, cadmium, copper,
manganese, and zinc), since the maximum detected concentrations of
these constituents (Table 11 of the F8) are below U.S8. EFA cleanup
levels. The use of the proposed cleanup levels provides additional
support for excavation and off-site disposal since the volume of
soil reguiring remediation will be substantially smaller than
assumed in the FS.

ADDITIONAL MONITORING WELLS UTA agrees that the installation of
additional groundwater monitoring wells east of the city
interceptor wells may provide useful information about additional
sources of contamination. However, since the purpose of these wells
is to determine if a nearby landfill is affecting city wells (and
to alleviate public concern). UTA cannot commit to bear the
financial responsibility for their installation.

4} Response

Groundwater Containment. The Proposed Plan stated that the exact
number of interceptor wells needed to completely capture/contain
the plume of TCE and DCE and meet the groundwater clean up
-objectives within a rapid time frame will be determined in pre-
design (emphasis added). For RA cost estimation, purposes U.S. EPA
identified the expected number of wells. U.S. EPA identified the
potential need for additional wells based on the results of the UTA
developed groundwater model which predicted that the plume was not
being completely contained and that the groundwater clean up
objectives would not be met within a rapid time frame, and observed



site conditions which suggested that the existing interceptor
system may not meet the groundwater clean up objectives within a
rapid time frame.

Groundwater Treatment. U.S. EPA in consultation with OEPa, would
consider making a determination concerning the effects of the ISVE
system on the loading of the air stripper. If it can be
demonstrated that after the completion of the ISVE pilot test and
one year of implementation of the full-scale ISVE system, the
existing stripper tower in combination with ISVE can meet the
discharge limits contained in the ROD; then the U.S. EPA in
consultation with OEPA, may allow treatment of the water from well
I-1 using an egqual or superior techneology (in place of air
stripping) which would meet discharge limits contained in the ROD.

The air emissions of any new air stripper constructed on the
site(i.e. on UTA's property or in the well field) must be evaluated
pursuant to the BAT requirements outlined in OAC 3745-31-05 prior
to the determination that air emission controls are required. This
ARAR was identified in the FS process.

8cil Treatment For Inorganic Constituents of Concern. The FS
included recommendations for additional soil borings and sampling
because of an inadequate number of soil borings and sampling during
the RI which resulted in data gaps. Although it may also be true
that additional sampling will indicate that the volume is
significantly less than 1,800 yd® as assumed in the FS it may also
be true that additional sampling could indicate a significant
increase in the volume of soils to be treated(over 1,800 yd?).
Neither the FS nor the comment from UTA suggest any scientific
reason why the volume of socils could be less than 1,800 yd®. During
the review of the RI U.S. EPA presented UTA with a scientific set
of calculations that can be used to estimate the depth to which
soils should be cleaned up. This calculation demonstrates that the
depth to which soils should be cleaned may be deeper than what the
FS assumed. Therefore the total volume of soils required to be
treated could be well above 1,800 yd®. UTA also does not give any
data to support the assumption that most of the affected soil could
be disposed of as non-hazardous waste instead of hazardous waste as
the FS determined. Therefore U.S. EPA has no bases to modify the
recommended alternative of soil washing based on percent change of
soil volume requiring treatment.

The feasibility of soil washing is considered fair not infeasible.
It is considered fair because of a limited number of venders and
the volume of soil to be treated. There is a limited number of
venders due. to fact that soil washing 1is a relatively new
innovative technology. The number of venders will most likely
increase in the future. Since soil washing may not be implemented
for ten years, there should be a greater number of venders
available at that time. A carefully conducted and controlled soil
washing pilot test study, should be able to fine tune the soil



washing system. This should prevent the reprocessing of the soils
and limit other system inefficiencies.

8o0il Clean Up Levels UTA's comment notified U.S. EPA that the
Proposed Plan contained typographical errors concerning the
calculated clean up levels based on residential child direct
contact, ingestion, or inhalation. The errors were contained on
Table 1. The text of the Proposed Plan on page 11 did contain the
correct clean up level based on residential child direct contact,
ingestion, or inhalation (¥The so0il clean up level for the
inorganic chemicals of concern represent concentrations which yield
a cumulative hazard index less than 1, and the cumulative excess
lifetime cancer risk (ELCR) less than 1x107%.%). Table 1 only
summarized calculated soil concentrations that achieve the soil
clean up levels. In fact the actual clean up concentration for the
s0il contaminate may change after the soils remediation as long as
the over all risk yield a cumulative hazard index less than 1, and
the cumulative excess lifetime cancer risk (ELCR) less than 1x10%.

ADDITIONAL MONITORING WELLS U.S8. EPA has determined that the
additional monitoring wells are necessary for the RA. The party
that pays for the installation and sampling of the wells does not
concern the selection of the remedy, therefore, there is no
response to this comment.



provided comments on the alternatives presented in the Proposed
Plan and elaborated upon the FS. The remedy for the Zanesville
Well Field Site described in the ROD was selected after a detailed
review of the public comments received. The attached comments are
responded to in Section III of this Responsiveness Summary.



