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Abstract (Continued)

aquifer. The primary contaminants of concern affecting the ground water are VOCs,
including benzene, PCE, TCE, toluene, and xylenes; and the metal manganese.

The selected remedial action for this site includes ground water pumping and offsite
discharge to a POTW, or as a contingency if an agreement with the POTW cannot be reached,
onsite treatment by filtration and air stripping and onsite discharge; ground water
monitoring; institutional controls., including ground water use and deed restrictions; and
the removal of existing recovery wells. If ground water monitoring detects contamination
in existing residential wells, alternate water supplies will be provided. The present
worth cost for the selected remedy is $660,000 to $686,000, including an annual O&M of
$57,000 to $138,000; and for the contingency remedy is $688,000, including an annual O&M
of $148,000 to $189,000.

PERF E_STAND R S: Chemical-specific ground water clean-up goals are based
on SDWA MCLs for VvOCs, including benzene 5 ug/l, PCE 5 ug/l, TCE S ug/l, toluene
1,000 ug/1l, and xylenes 10,000 ug/l; and risk-based levels for manganese 3,000 ug/1l.
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RECORD OF DECISION
CHEMN~-80LV, INC.

DECLARATION

SITE NAME AND LOCATION

Chem-Solv, Inc.
Cheswold, Kent County, Delaware

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for
the Chem-Solv, Inc. Site, in Cheswold, Kent County, Delaware, which
was chosen in accordance with the requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980
(CERCLA), as amended, 42 U.S.C. § 9601 et seq,, and, to the extent
practicable, the National 0il and Hazardous Substances Pollution
Contingency Plan (NCP), 40 C.F.R. Part 300. This decision document
explains the factual and legal basis for selecting the remedy for
this site. The information supporting this remedial action
decision is contained in the Administrative Record file for this
Site.

The State of Delaware concurs with the selected remedy.
ASSESSMENT OF THEE SITE

Pursuant to duly delegated authority, I hereby determine, pursuant
to Section 106 of CERCLA, 42 U.S.C. § 9606, that 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, welfare, or the environment.

DESCRIPTION OF THE SELECTED REMEDY

This remedy addresses ground water contamination in the uppermost
aquifer beneath the Site, the only medium which the United States
Environmental Protection Agency (EPA) has determined needs to be
addressed. The ground water, which is contaminated with volatile
organic contaminants (VOCs) and manganese, will be collected from
the aquifer through a series of recovery wells and treated to
remove the contaminants until the cleanup levels are achieved. The
ground water cleanup levels for this Site are the Maximum
Contaminant Levels (MCLs) and non-zero Maximum Contaminant Level
Goals (MCLGs) of the Safe Drinking Water Act for those contaminants
for which they exist. Health-based cleanup levels were developed
for contaminants wi®  no associated MCLs or MCLGs.



The selected remedy includes the following major components:

1. Collection of contaminated ground water using recovery
wells until cleanup levels are achieved :

2. Discharge of extracted ground water to the local Publicly
owned Treatment Works (POTW) via the Kent County sewer
system or, if an agreement with the POTW cannot be
‘reached, a contingency remedy for onsite treatment of-
extracted ground water and discharge to local surface
water

3. Continued ground water monitoring of domestic, recovery
and monitoring wells until cleanup levels are achieved

4. Provisions for an alternate water supply for residences
whose wells may become contaminated before the remedial
action is complete

5. Institutional controls restricting ground water use until
cleanup 1levels are achieved throughout the entire
contaminated area by establishing and eaforcing a State
ground water restriction 2zone and property deed
restrictions regarding the installation of wells in the
restriction zone

6. Removal of existing recovery wells onsite.
DECLARATION OF STATUTORY DETERMINATIONS |

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

Although EPA believes that the selected remedy will achieve the
cleanup levels, it may become apparent during implementation or
operation of the ground water - treatmeat system that contaminant
levels are remaining constant at levels higher than the cleanup
levels. In that event, a reevaluation of the system performance
standards and/or the remedy may be necessary. Assuming that the
cleanup levels set forth in this ROD will be met, no hazardous
substances will remain at the Site above levels that would allow
unlimited use and unrestricted exposure after completion of the
selected remedy. The cleanup levels, however, may require five or -
more years to attain. Hazardous substances, therefore, may remain
at the Site above 1levels that allow for unlimited use and
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unrestricted exposure for five years or longer from initiation of
the remedial action. Because the selected remedy may not allow for
unlimited use and unrestricted exposure within five years of
initiation of the remedial action, a policy review of the Site will
be conducted within five years of the initiation of the remedial
action in accordance with EPA quidance set forth in "Structure and
Components of Five-Year Reviews,™ May 23, 1991, OSWER Directive
9355.7-02, to ensure that the remedy continues to provide adequate
protection to human health and the environment. Such policy
reviews will be conducted every five years thereafter until EPA
determines that the cleanup levels set forth in this ROD have been
achieved, or that the hazardous substances remaining on the Site do
not prevent unlimited use and unrestricted exposure at the Site.

A‘*‘%/)Wﬁw/ 3/3:/5

Edwin B. Erickson Date
Regional Administrator
Region III

P lowe T e . 7
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{
STATE OF DRLAWARE o
DEPARTMENT OF NATURAL RESOURCES | i
1
|

& ENVIRONMENTAL CONTROL
DIVISION OF AIR & WASTE MANAGEMENT :
89 KANaS HiGnway ;
PO Bax 1401 :
OFFICE OF THE DOVER, BuLAawane 18802 | TELEPMHONE (302) 739 - 4786
Mazeh 31, 1992
l
Mr. Edwin B. Brickson . i
Regional Administrator i
U.S. EPA Region IIX
841 Chestnut Building
Philadelphia, PA 19107
RE: Conaurrence With The Record Of Decision For The Chdn-Solv, Ine.

Superfund Site, Cheswold, Kent County, Delavare :
|
Dear Mr. Erickson: '=

, :
Threugh the coordinaced efforts of DNRIC and EPA, the Department delisves that
an appropriasts zsmedy has been selected for the Chem-Solv, Inc. Superfund
site. The seleacted tmdy {s to pump ths contaninated ground wvater and
discharge to Xant County POTW (1f chey don't object); otherwiss, treat the
excracted ground wvater on sits using fileration and an air scripper and
discharge the treated vater to a local sever system. The selected remedy is
cousistent with the various federal and stats zegulations and identified
ARARS .

l

By aiptng this letter, DMREC formally sxpresses ita cmu::utco with the
sslected reasdy.

Dizector

PGR:DRH/ald
DRH2135

ce: Edwin K. Clark 1I, Secretary _
N. V. Raman, Progzaa Manager II
Stephen N. Williaas, Program Manager I
Dilip R. Hansalis, Project 0fficer

pd‘“lt"& saad nwgfems Crbr1?t . of !
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1.0 8 OC. ON DESCRI ON

The Chem=-Solv, Inc. (Chem-Solv) site is located in Cheswold, Kent
County, Delaware, approximately 3 miles north of Dover on the
west side of U.S. Route 13 (Dupont Highway) just south of
Delaware Route 42 (Figure 1). The Chem-Solv facility occupied
the southern third of a 1.5 acre property and consisted of a one-
story concrete block building, a distillation process building,
and a concrete pad. A concrete-paved skateboard park was
formerly located adjacent to the office building, but was
partially dismantled in 1988. A two-story wood frame apartment
building, a storage barn, and a wood shed occupy the northern two
thirds of the property (Figure 2).

The total population of Cheswold, Delaware is approximately 300.
Surrounding land use is agricultural, residential, and commercial
(Figure 3). Strip development consisting of commercial
establishments and private residences is found on both sides of
Route 13 in the vicinity of the site..

To the south and west of the site is an abandoned field that was
part of a former drive-in theatre. A truck
stop/restaurant/fueling establishment previously operated
immediately north of the property, adjacent to Route 13. Three
underground storage tanks (USTs) were removed from this property
in May 1988. The tanks reportedly contained diesel fuel,
gasoline and fuel oil. An antique furniture/refinishing store is
located north of the former truck stop on the southwest corner of
the intersection of Routes 13 and 42.

On the north side of Route 42 west of Route 13 is a gasoline
station/convenience store where leaking USTs were replaced in May -
1990. In the past, gasoline stations operated on both the
northeastern and southeastern corners of the intersection of
Routes 13 and 42 as well, each of which had USTs located on the
premises. Three USTs on the property on the southeast corner
were cracked when removed in April 1987.

Private homes are located along Route 42 proceeding east from
Route 13. A roofing business, a private home, and a used truck
business are all located across Route 13 from Chem-Solv.

Geologqy - The Chem-Solv site is located within the Coastal Plain
Physiographic Province, which is characterized as a series of
unconsolidated or partially consolidated layers of sand, gravel,
silt, and clay. These sediments form a wedge that dips and
thickens to the southeast. The thickness of the Coastal Plain
sediments is approximately 3,300 feet in the vicinity of the
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site. This section of sediments consists of the Miocene Calvert
Formation of the Chesapeake Group overlaid by the .surficial
Pleistocene Columbia Formation (Figure 9). The thickness of the
Columbia Formation in the vicinity of the site is approximately
50 feet. The formation is locally characterized by
unconsolidated, moderately to poorly sorted, coarse-to-fine,
brown-to-orange quartz sand. Thin clay, silt, and gravel
interbeds are common within the formation. The Chesapeake Group
which immediately underlies the Columbia Formation is
characterized by gray to bluish-gray silts with some sand that
are commonly fossiliferous. The Cheswold aquifer is found within
the Chesapeake Group in the vicinity of the site.

80ils - Soil at the site is classified as Sassafras sandy locam
by the United States Department of Agriculture Soil Conservation
Service. The Sassafras consists of deep, well-drained, friable,
moderately coarse textured sandy soils with 0 to 5 percent
slopes. The hazard of erosion is slight because of the small
slopes. The pH of these soils is in the range of 4 to 5.5. The
soils retain moisture moderately well and are good for farm and
nonfarm use.

stratigraphy - The uppermost geclogic unit beneath the site, the
Columbia Formation, ranges in thickness from 20 to greater than
40 feet in the vicinity of the site. Wells and borings at the
site shown in Figure 4 have encountered a low permeability silt
layer approximately .1 to 6 feet thick at approximately 18 to 23
feet below grade. This layer separates the shallow and
intermediate zones of the Columbia aquifer. It is present
beneath the Chem-Solv property and extends beyond the property
boundary to the eastern side of Route 13 in the vicinity of wells
8A and 8B. A second silt layer was encountered at shallower
depths, approximately 14 feet below grade, at borings CSB-3 and
CSB-5 and well MWS-6-25. This layer is not laterally contigquous
with the silt layer encountered beneath the former Chem-Solv
facility. Pigure 5 shows the geologic cross section of the site.

Hydrogeology = In the vicinity of the site, the Columbia
Formation functions as a thin water-table aquifer. The average
depth to ground water at the site is approximately 8 feet.
Because of its limited saturated thickness, only domestic supply
needs can be met from this aquifer. However, the Columbia
Formation is a source of recharge for the deeper artesian
aquifers between the Columbia and the underlying Cheswold aquifer
of the Chesapeake Group. In the vicinity of the site, the top of
the Cheswold aquifer is present approximately 100 feet below
grade.

Ground water flow directions for both shallow and intermediate
zones of the Columbia aquifer are generally to the northeast. In-
the shallow zone, the average hydraulic conductivity has been
calculated to be 31 ft/day. Ground water gradients and flow
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velocities in the Columbia Formation are non-uniform as a result
of the "=terogeneous nature of the sediments. In.1990 and 1991,
flow vc scities for the shallow zone were estimated.to be as high
as 2.9 5z/day assuming a porosity of 15 percent. Because the
thickne 3 of the intermediate zone was not determined, no
calculacion of flow velocities could be made. The Alston Branch
of the Leipsic River, which is located 0.4 miles north of the
site, is the probable discharge point for ground water from the
site. :

surface Fsatures - The principal regional surface water features
include the Leipsic River, Garrisons Lake, Massey’s Millpond, the
Fork Branch of the St. Johns River, and Silver Lake (Figure 6).
The Leipsic River is located 1.3 miles north of the site. The
Alston Branch is approximately 0.4 miles from the site. Massey’s
Millpond and Garrisons Lake are located along the Leipsic River
approximately 2.5 miles and 1.5 miles northwest of the site,
respectively.

Although the site is not located in a wetlands area, wetlands do
exist 1 to 1.5 miles north of the site surrounding the Leipsic
River and some of its tributaries. Except for occasional
transient individuals, no federally-listed or proposed endangered
species are known to exist in the vicinity of the site. The site
is not located within the 100-year floodplain.

Site topography is fairly flat. A surface depression runs east-
west along the southern site boundary. This depression resulted
from the excavation and processing of 1300 cubic yards of soil
during site soil remediation activities in 1985. Because this
soil has been mechanically reworked, it has different physical
characteristics from the surrounding undisturbed soil. As a
result, surface water runoff tends to collect in this depression
after rain.

The Delaware Department of State, Division of Historical and
Cultural Affairs, has evaluated the property on which the Chem-
Solv facility operated to determine whether historical or
archaeclogical resources exist in the area. According to the
Beers’ Atlas of the State of Delaware (1868), the Chem-Solv
property appears to have been part of a farmstead which once
existed in the area. The apartment building and wood shed
presently located on the property appear to be outbuildings which
were associated with the main residence which no longer exists
and the location of which is unknown. Because these buildings
and the property may exhibit some historical or archaeological
significance, the potential effects of the remedial action for
the site on these resources will have to be evaluated further
during the implementation of the selected remedy.



2.0 SITE HISTORY AND ENPORCEMENT ACTIVITIES

2.1 EHistory and previous Investigations -~ The Chem-Solv
facility was in operation from approximately 1981 to 1984. At
the facility, spent industrial solvents were distilled and
purified. The recovered product was then returned to the
original generator for reuse. The residues generated during the
distillation process, referred to as "still bottoms”, were
collected in 55 gallon drums. These drums were stored on the
concrete pad behind the distillation building, awaiting offsite
disposal as hazardous waste. Chem-Solv was, therefore,
classified as a hazardous waste storage facility and had obtained
Resource Conservation and Recovery Act (RCRA) interim status.

On September 7, 1984, an explosion and fire occurred at the
facility which resulted in solvents running off the concrete pad
and into the soil. The Delaware Department of Natural Resources
and Environmental Control (DNREC) was notified and immediately
initiated an investigation to determine the nature and extent of
potential soil and ground water contamination. At the time of
the incident, DNREC conducted air monitoring and collected soil
samples. Based on soil sampling analysis, DNREC concluded that
the soil contamination consisted primarily of the following
volatile organic compounds (VOCs): trichloroethene (TCE);
1,1,1-trichlorocethane (TCA); 1,2-dichloroethane (1,2~DCA);
l-chloroethane; ethylbenzene and toluene.

As a result of a detailed analysis of the waste and material
handling practices at Chem-Solv, DNREC concluded that the
facility had other violations of Delaware’s regulations governing
hazardous waste. Consequently, DNREC issued a Cessation of
Operation Order (Order) to Chem-Solv dated September 21, 1984.
The Order outlined DNREC’s belief that spillage of hazardous
wastes onto the ground had occurred during the fire on September
7, 1984, and at other times previous to that incident. DNREC
ordered Chem-Solv to halt all hazardous waste handling operations
with the exception of those associated with cleanup of the site.
In addition, the Order required Chem-Solv to remove contaminated
soil from the site and to initiate a ground water monitoring
program. DNREC initiated a soil and ground water investigation
after the owners of Chem-Solv fajled to comply with the Order.

In August 1985, DNREC terminated Chem-Solv, Inc.’s interim status
under RCRA and denied Chem-Solv, Inc.’s request for a RCRA Part B
permit to store hazardous waste.

In 1985 DNREC removed a large portion of the drum storage pad and
excavated 1300 cubic yards of contaminated soil to the depth of
the water table. Figure 2 shows the approximate area of
excavation. The soil was staged onsite for later remediation.
Subsequently, DNREC contracted with SMC Martin, Inc. (SMC
Martin), an environmental consultant, to evaluate remedial
alternatives for onsite treatment of the excavated soil.
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SMC Martin conducted two initial rounds of soil sampling in May
1985. The sampling scheme was designed to determine the
following: .

1. Whether any contaminated soil remained in the sidewalls
or floor of the excavation;

2. The range of concentration of contaminants in the soil
" stockpile for the evaluation of feasible remedial
alternatives; and

3. Whether any compounds other than VOC’s had contaminated
the soils.

SMC Martin collected soil samples from the stockpiled soils, and
from the floor and sidewalls of the pit, and analyzed them for
selected VOCs. Total VOC concentrations ranged from 0 ug/kg
(micrograms per kilogram) to 120 ug/kg in the sidewalls, 132
ug/kg to 3640 ug/kg in the floor, and 26 ug/kg to 244 ug/kg in
the stockpiled soils. VOC contamination consisted of TCE and
TCA.

Based on results from the May 1985 sampling, SMC Martin concluded
that soil shredding/aeration was the appropriate alternative for
remediation ot the soil and issued a report entitled Egalna;;gn

“dated
May 18, 1985.

In August 1985, a second round of soil samples was collected from
the in-place soils adjacent to the stockpiled soils and analyzed
for VOCs and acid/base neutral organic compounds. No acid/base
neutral compounds were detected. VOC concentrations ranged from
1.9 to 31 ug/kg. Samples were also collected from the stockpiled
soils and analyzed for VOCs. Total VOC concentrations ranged
from 1.1 to 480 ug/kg. These results indicated that the
stockpiled soil contained significant levels of VOCs and that the
excavation had not extended to an adequate depth, although soil
was removed to the water table. Some minor VOC contamination
existed in the in-place soil.

The soil shredding process began on September 9, 1985 and
continued until November 7, 1985. The stockpiled soils were
repeatedly passed through the soil shredder equipment. Samples
of the soil were taken before and after shredding and were
analyzed for VOC concentration, moisture content, grain size, and
pH. When analytical results indicated that additional passes of
the soil through the shredder did not result in any additional
reduction in VOCs, the soil was placed into the excavated pit and
compacted. Otherwise, the soil was returned to the shredder for
another pass.



SMC Martin published the findings of the soil shredding operation
in a report entitled Bsng_n_ef_quus_anin_s_qmmm

Cheswo
Delaware, dated uay 20, 1986.

DNREC also conducted an extensive investigation into ground water
contamination associated with the Chem-Solv facility. Between
September 1984 and June 1986, DNREC installed 43 monitoring wells
and 7 recovery wells on and around the site. Monitoring wells
were installed in the shallow and intermediate zones of the
Columbia Formation, that is, above and below the low permeability
silt layer which is found beneath the former Chem-Solv facility
and extends across Route 13. Samples of ground water from these
and domestic wells in the vicinity of Chem-Solv were collected
and analyzed for organic priority pollutants, primarily VOCs,
beginning in October 1984.

Early analytical data collected by DNREC indicated that ground
water contamination in the shallow aquifer consisted of VOCs,
primarily TCE and associated chlorinated hydrocarbons. Maximum
detected concentrations ranged from 2.8 ug/l (micrograms per
liter) chlorobenzene to 130,000 ug/l TCE. Other VOCs detected
and their maximum concentrations were as follows: benzene

(360 ug/l), chloroform (669 ug/l), 1,1-dichloroethane (1,1-DCA)
(414 ug/l), 1,1-dichloroethylene (3,200 ug/l), 1,2-dichloroethane
(1,2-DCA) (30 ug/l1l), trans-1,2-dichloroethylene (1,000 ug/l),
ethylbenzene (1,100 ug/l), toluene (2,300 ug/l), TCA

(1,800 ug/l), m-xylene (250 ug/l), o-xylene (106 ug/l), and
p-xylene (111 ug/l). The inorganic element manganese was also
found at elevated levels.

Continued monitoring of ground water quality indicated that by
October 1985 the contaminant plume had migrated beyond the
property boundary to the eastern side of Route 13. Total VOC
levels in the median of Route 13 were as high as 418 ug/l and TCE
was detected on the east side of Route 13 at a level of
approximately 200 ug/l.

Contaminant concentrations in the intermediate zone monitoring
wells never reached the high levels found in the shallow 2zone.
The maximum detected VOC levels in the intermediate zone
monitoring wells were 1.3 ug/l chloroform, 1.2 ug/l 1,1-DCA,

38 ug/l 1,2-dichloropropane, 2.3 ug/l toluene, 2.1 ug/l TCA, and
3.4 ug/l TCE.

Information gathered during this early investigation allowead
DNREC to assess the general hydogeologic conditions underlying
the site and to delineate the plume of VOC-contaminated ground
water. In April 1985, DNREC retained SMC Martin to evaluate
alternatives for ground water remediation at the site. . Because
of SMC Martin’s findings, DNREC decided to implement a ground



water treatment system that included a collection system and
treatnment of the collected ground water by air stripping.

The ground water collectlon system became operational in December
1985. Seven recovery wells were installed onsite and were
designed to contain the major portion of the plume within a 150~
foot radius from the center of the system. Analytical results
were obtained for both the untreated and treated ground water.

In January 1986, total VOC levels were 37,946 ug/l in the
untreated ground water and 3.5 ug/l in the treated water. Total
VOC concentrations in the untreated ground water gradually
decreased to a low of 1.7 ug/l in April 1988 and then increased
to levels ranging from 49.4 ug/l in May 1988 to 173.2 ug/l in
July 1988. Total VOC levels in the treated water ranged from not
detected to 10.5 ug/l.

In September 1988, the air stripping tower collapsed. Collected
ground water was no longer discharged to the air stripper but
DNREC continued to discharge to the Kent County sewer system
until November 1988 when the ground water collection system was
shut down permanently. DNREC continues to conduct quarterly
monitoring of several domestic wells in the area. 1In 1987, DNREC
replaced one domestic well, the Gearhart well indicated on Figure
4 on the east side of Route 13, after VOCs were detected in the
well. The replacement well was drilled into a deeper
uncontaminated aquifer.

2.2 Enforcement Activities - EPA initially proposed the Chen-
Solv site for inclusion on the National Priorities List (NPL) on

January 22, 1987. Subsequently, procedural issues arose and new
technical information became available, resulting in EPA
reproposing the site on June 24, 1988. EPA placed the site on
the NPL on August 30, 1990.

In December 1987, EPA issued Special Notice Letters to
approximately 30 potentially responsible parties (PRPs) inviting
them to perform the Remedial Investigation/Feasibility study
(RI/FS) for the Chem=-Solv site. In September 1988, DNREC, EPA
and 21 of the PRPs entered into an Administrative Order on
Consent (AOC). Under the AOC, the PRPs agreed to perform the
RI/PS, with DNREC and EPA oversight, in accordance with CERCLA.

Pursuant to CERCLA § 113(k) (2) (B) (1)~(v), the RI/FS reports and
the Proposed Plan for the Chem-Solv site were released to the
public for comment on January 15, 1992. These two documents were
made available to the public in the Administrative Record file
located at the EPA Docket Room in Region III‘s Philadelphia
office, the DNREC office in New Castle, DE, and at the William C.
Jason Library at Delaware State College in Dover, DE. The notice
of availability of these documents was published in The
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Wilmington News Journal and The Delaware State News on January
15, 1992. A public comment period on the documents was held from
January 15, 1992.to February 14, 1992. In addition; a public
meeting was held on February 6, 1992. At this meeting,
representatives from EPA and DNREC answered questions about
conditions at the site and the remedial alternatives under
consideration. A response to the comments received during the
public comment period, including those expressed verbally at the
public meeting, is included in the Responsiveness Summary, which -
is part of this Record of Decision (ROD). This ROD presents the
selected remedial action for the Chem-Solv, Inc. site in
Cheswold, Delaware, chosen in accordance with CERCLA and, to the
extent practicable, the National 0il and Hazardous Substances
Pollution Contingency Plan (NCP), 40 C.F.R. Part 300. The
decision for this site is based on the Administrative Record file
placed in the above-mentioned locations.

4.0 SCOPE AND ROLE OPF REMEDIAL ACTION

This ROD addresses ground water contamination in the Columbia
aquifer, the only media requiring remedial action at this site.
The remedial action objectives are to prevent exposure to the
contaminated ground water at the site and to restore the ground
water to its beneficial use. 1In the vicinity of this site, the
Columbia aquifer is a potential drinking water source.

5.0 SUMMARY OF SITE CHARACTERISTICS

In accordance with the AOC signed in 1988, the PRPsS performed a
RI/FS to assess the nature and extent of contamination of the
local ground water and the soil in and around the former
excavated area by site-related contaminants. The PRPs also
performed a risk assessment to evaluate the risk to human health
and the environment from exposure to site contaminants.

The RI included soil, ground water, and stratigraphic
investigations. Ten soil borings were drilled within the
boundary and around the edge of the former excavated area and 32
soil samples were collected to evaluate whether contamination
remained in these areas. Soil samples were analyzed for all
Target Compound List (TCL) and Target Analyte List (TAL)
parameters. Five stratigraphic borings were also drilled
downgradient to determine the extent of the silt layer which had
been identified directly beneath the facility. Seven additional
monitoring wells were installed. Ground water samples were
collected from these wells and from seven existing wells and
analyzed for all TCL/TAL parameters. Analytical data from the
ground water sampling were evaluated to determine the horizontal
and vertical extent of ground water contamination in both the
shallow and intermediate zones of the Columbia aquifer.



5.1 Soils - Low concentrations of organic compounds were
detected in onsite soils, generally at levels below or close to
the method quantitation limit (Figure 7). These compounds
included VOCs (TCE, chloroform, methylene chloride, toluene, and
xXylene), semivolatile organics (benzoic acid, bis [2-ethyhexyl)
phthalate, butylbenzylphthalate, and isophorone), and pesticides
(DDD, DDE, and DDT). Twenty inorganic elements were detected in
onsite soils at background levels. Generally soils from within
the former excavated area had lower concentrations of both
organic and inorganic compounds than soils located outside the
former excavated area.

Results from soil samples collected within the boundary of the
former excavated area confirm that the DNREC soil remediation
program successfully removed VOCs from the soils. Toluene and
xylene were detected below method quantitation limits in only one
sample at estimated concentrations of 2 ug/kg and 3 ug/kg,
respectively. In addition, analytical results from sampling
locations around the former excavated area show maximum levels of
chloroform (15 ug/kg), methylene chloride (4 ug/kg), and TCE (5
ug/kg) at levels near the analytical detection limit and indicate
that the soil remediation program encompassed the entire source
area.

Some semivolatile organics were detected both within and outside
the former excavated area at low concentrations. Comparison of
data obtained from site background soils indicates that the
pesticides detected in onsite soils are anthropogenic. These
compounds probably resulted from previous pesticide use at the
adjacent open field. In addition, background data indicate that
the 20 inorganics detected in onsite soils are generally within
background concentrations (Table 1). A slightly elevated lead
level in one onsite soil sample is likely attributable to the
fact that the site is directly adjacent to Route 13.

5.2 Ground wWater - Figure 8 summarizes the relevant ground water
data collected during the RI. Wells SA, 22A, 33A, 39A, 41A, MWS-
3-17, MWS-5-18, MWS-6~25, and MWS-7-25, drilled to depths of 25
feat or less, are located in the shallow zone of the Columbia
drilled in the intermediate zone to depths of approximately 40
feet. Ground wvater flows to the northeast in both the shallow
and intermediate zones. Wells 22A and MWI-1-43 are located
upgradient of Chem-Solv and represent background conditions.
Wells 9A, 9B, 5B, and 33A are located within the property
boundary. The remainder of the wells are located downgradient of
the property boundary in the direction of ground water flow.

S.2.2 ghallow Zone Investigation - Eleven VOCs (acetone,
benzene, 1,1-dichlorocethane, cis-1,2-dichloroethene, 1,2-DCA,
methylene chloride, tetrachloroethene (PCE), toluene, TCA, TCE,
and total xylenes) were found during the ground water
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investigation. Total VOC concentrations ranged from 5 ug/l in
well MWS-5-18 to 563 ug/l in well 33A to 921 ug/l -in well
MWS-7-25. Twelve VOC tentatively identified compounds (TICs)
were found in well 26A and well MWS-7-25. Phenol was found in
one well at 9 ug/l. Eleven semivolatile TICs were detected in
three downgradient wells. No pesticides were found in any
sample.

Wells 33A and 26A showed the highest concentrations of site-
related contamination. TCE concentrations were highest in well
33A at 540 ug/l. Well 26A, located on the adjacent property just
north of Chem-Solv, was found to be contaminated with benzene,
toluene, and several VOC TICs. It is uncertain whether the
contamination in well 26A may be partially attributed to USTs or
the operation of a filling station on this property in the past;
however, well 26A is situated downgradient from the initial
source at Chem-Solv and certain compounds found in this well
(benzene, toluene, TCE, and 1,1-DCA) during and previous to the
RI have also been determined to be associated with Chem-Solv.
The contamination in well 26A will be addressed, therefore, by
the selected remedy for the Chem~-Solv site.

Sources other than Chem-Solv are believed to be the cause of
contanination found just north of the intersection of Routes 13
and 42. VOC contamination found in MWS-7-25 has been interpreted
to be representative of compounds found in the subsurface after
gasoline or other petroleum hydrocarbons are spilled. DNREC UST
files document that USTs were located at several former gasoline
stations located at this intersection and just west of Route 13
-on Route 42, as discussed in Section 1.0. Some of these tanks
were known to have leaked in the past or were reported to be
cracked when removed from the ground. The contamination
associated with these suspected sources north of Route 42 is not
within the boundary of the contaminant plume associated with the
Chem~-Solv site and therefore will not be addressed as part of the
remedy for the site.

Inorganics detected at elevated levels in shallow ground water
samples include manganese and zinc. Elevated zinc levels were
found only in well 33A and are believed to be caused by the
galvanized steel casings of the recovery wells located in the
vicinity of well 33A. These recovery wells will be removed
during the performance of the selected remedial action at the
site as set forth in Section 9.0 of this document.

The highest concentrations of manganese, approximately 23,000
ug/l, wvere detected in well 26A. Elevated levels were also found
in wells further downgradient, but at comparatively lower levels
(1800 ug/l at well 41A; 1300 ug/l at well 39A). Manganese
concentrations in wells that were sampled and located within the
Chem~Solv property boundary were only as high as 148 ug/l.
Inorganic compounds, such as manganese, become more soluble in
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water under anaerobic conditions. Low pH and dissolved oxygen
concentrations for well 26A indicate that these conditions exist
in this location. The anaerobic conditions are believed to be
influenced by the natural degradation of the hydrocarbon
contaminants found in this well. The dissolved manganese
consequently moves with ground water to the northeast resulting
in elevated levels of manganese in wells 39A and 41A.

5.2.2 itermediate Zone Investigation - Ground water data
collected from wells in the intermediate zone of the aquifer
indicate that impact to this zone has been limited by the
presence of the low permeability silt layer beneath the site.
However, some VOC contamination has occurred as indicated by low
levels of VOCs in the intermediate zone monitoring wells and
nearby domestic wells (Figure 8).

Low concentrations of volatile and semivolatile organic compounds
were found in the two wells located within the property boundary
and the upgradient well. TCE was detected in well SB at an
estimated concentration of 5 ug/l and was not detected in well 9B
at the quantitation limit. Total semivolatile organic TICs were
10 ug/l in the upgradient well (MWI-1-43), 103 ug/l in well 5B,
and 60 ug/l in well 9B. No volatile organic TICs, semivolatile
organic compounds, or pesticides were detected in any ground
water sample. Elevated levels of mercury were found in well 9B;
however, further investigation revealed that the majority of the
mercury exists in the less toxic inorganic form and is not of
concern at the concentrations detected. .

5.2.3 Domestic Wells - DNREC has monitored several domestic
wells in the area periodically since 1984. Some of these wells
are screened in the water table aquifer, some are much deeper,
and many are of unknown depths. As mentioned in Section 2, one
well, the Gearhart well located on the east side of Route 13 (see
Figure 4) was replaced in 1987 after becoming contaminated with
VOCs. Samples collected in March 1991 from the American Roofing,
new Gearhart, and Simon wells, the three wells located closest to
the Chem-Solv property, indicated little impact from the site
(Figure 8). The American Roofing well showed 1,2-DCA at 5 ug/l.
No other VOCs were detected in the three wells. Manganese and
zinc were not found at elevated levels. Mercury was not
detected.

In summary, soil sampling results indicate that the soil
shredding operation conducted by DNREC in 1985 was sufficient to
renediate the contamination in the source area. Very little
contamination of soil remains and is at such low levels that no
further action is warranted. No potential or current threat to
human health or the environment is presented by the onsite soils. .

Ground water, however, remains contaminated with several VOCs,
primarily TCE and benzene, and the inorganic contaminant
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manganese. The ground water contamination exists beneath the
Chem-Solv property and extends laterally some distance to the
northeast in the direction of ground water flow to approximately
well 41A located on the east side of Route 13. The highest
concentrations of contaminants in the ground water have been
found in one monitoring well on the Chem-Solv property and in one
well on the adjacent property directly to the north. Vertically,
the contamination has been detected in the uppermost water table
aquifer beneath the site, the Columbia Formation, with the
majority present within the upper 20 feet, the shallow zone.

Very low concentrations of contaminants have been found at depths
of approximately 40-50 feet in monitoring wells and in some
domestic wells in the area. Based on the low concentrations of
contaminants that were detected relative to their solubilities in
water, EPA has determined that it is extremely unlikely that
dense nonaqueous phase liquids (DNAPLs) exist beneath the site.

6.0 SUMMARY OF SITE RISKS

A Risk Assessment was prepared by the PRPs to assess the
potential human health and environmental effects that may result
from exposure to contaminants from the site. The Risk Assessment
can be found in Section 5 of the Remedjal Investigatjon Report,
BCM Engineers, Inc., November 1991. EPA subsequently modified
the human health risk assessment. All documentation is included
in the Administrative Record file for the site. The revisions
are included in the risk discussion presented in this section.
Based on the Risk Assessment, as modified by EPA, it has been
determined that actual or threatened releases of hazardous
substances from this site, if not addressed by implementing the
response action selected in this ROD, may present an imminent and
substantial endangerment to public health and welfare.

6.1 Humap Health Assessment

6.1.1 Contaminant Identification Information - No organic or
inorganic compounds were determined to be of concern in soil
because the concentrations detected were in the range of
background concentrations which are not above acceptable health-
based levels, represented isolated events unrelated to previous
site activities, or were infrequently detected at low
concentrations. EPA consequently concluded that onsite soils do
not pose a human health or environmental threat. The remainder
of the risk assessment was not performed for soils because no
contaminants of concern were identified.

Contaminated ground water was the only medium found to pose a
threat to human health or the environment at the Chem-Solv site.
The contaminants of concern for ground water listed in Table 2
include several VOCs detected during the RI and one inorganic
contaminant, manganese, also detected during the RI. The
reasonable maximum exposure (RME) values for the contaminants of

12



concern are also listed in Table 2. The RME represents the 95
percent upperbound confidence interval for the arithmetic mean.
It is a statistical estimate of the highest average. concentration
predicted to occur in 95 out of 100 sets of samples. The RME is
used to account for the fact that the actual number of samples is
relatively small to accurately predict the average.

6.1.2 Exposure Assessment - The exposure assessment determines
the pathways that may result in human exposure, the mass of
chemicals at the point of exposure, and the concentration of each
chemical absorbed by the exposed individual on a daily basis
(chronic daily intake, CDI). Exposure pathways include all the
various ways in which humans come in contact with the
contaminants of concern, either currently or at scme time in the
future. :

The only complete exposure pathway identified at the Chem-Solv
site is residential use of the ground water. Currently, one
drinking water well is located within the property boundary and
several are located downgradient. Potential routes of exposure
include ingestion of ground water, inhalation of indoor air
containing VOCs, and dermal absorption during showering or
bathing.

The potential for contamination of homegrown fruits and
vegetables during watering and the release of contaminants to
surface water were also considered. Since the contaminants of
concern are primarily VOCs which will volatilize during watering,
they have little to no potential for accumulation in homegrown
food.

The distance to the nearest point of surface water discharge is
0.4 miles, and low concentrations of VOCs indicate that the
potential for elevated concentrations in this stream, the Alston
Branch of the Leipsic River, is highly unlikely. Nevertheless,
an exposure pathway quantified for dermal absorption during
showvering or bathing can be used to semi~quantitatively evaluate
exposure in the stream.

Exposure during recreational use of the stream will be primarily
dermal, with occasional wetting of the hands, feet, and lower
legs of children. The use of the exposure pathway for dermal
absorption during showering and bathing assumes daily contact
with ground water over the entire body. If this pathway poses no
significant risk, sporadic dermal exposure to water in the streanm
will pose even less risk. In fact, as explained below, the
dermal absorption route alone does not pose an unacceptable risk.
Therefore, no adverse health effects would be expected from use
of the strean.

The objective of the exposure assessment is to determine how much

of the chemical is actually taken into the body (dose or CDI).
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The dose received daily is expressed as the milligrams of
contaminant per kilogram of body weight per day (mg/kg/day). A
number of assumptions are used to calculate the dose for each
identified exposure pathway since it is seldom possible to
measure a specific dose. The assumptions used for this risk
assessment are presented in Table 3. Separate calculations were
performed for adults and children because children are considered
a more sensitive subpopulation.

The data .for the ground water monitoring wells were evaluated to
determine which wells were most representative of the ground
water quality at the site. The data from these wells were then
combined to estimate concentrations in a hypothetical drinking
water well placed in the contaminated area. Data from the
intermediate and shallow zone wells 5B, 26A, 33A, and 39A were
combined to simulate ground water use in the area. Area drinking
water wells are generally installed at depths greater than 100
feet; however, the high porosity of the soil and the absence of a
true confining layer in all areas suggests that water from the
shallow zone is likely to be included in the recharge for the
intermediate zone wells. In this way, human exposure to water
from the shallow aquifer may occur.

6.1.3 Toxicity Assessment -~ Cancer potency factors (CPFs), also
known as slope factors, have been developed by EPA’s Carcinogenic

Assessment Group for estimating excess lifetime cancer risks
associated with exposure to potentially carcinogenic chemicals. .
CPFs for contaminants of concern which contribute to the
carcinogenic risk are presented in Table 4. CPFs, which are
expressed in units of (mg/kg/day)~}, are multiplied by the
estimated chronic daily intake (CDI) of a potential carcinogen,
in mg/kg/day, to provide an upper-bound estimate of the excess
lifetime cancer risk associated with exposure at that intake
level. The term “upper bound" reflects the conservative estimate
of the risks calculated from the CPF. Use of this approach makes
underestimation of the actual cancer risk highly unlikely.

Cancer potency factors are derived from the results of human
epidemiological studies or chronic animal biocassays to which
animal-to-human extrapolation and uncertainty factors have been
applied.

The weight of evidence, also presented in Table 4, reflects the
degree of confidence in the data used to determine that the
chemical is a human carcinogen. EPA toxicologists recognize that
the risks associated with a known human carcinogen, based on
epidemiological studies, should be evaluated differently from
those of a chemical that causes tumor production in a limited
number of laboratory animals. Each carcinogen is assigned to a
group according to the quality and quantity of evidence for ,
carcinogenicity in humans and animals. The definitions for the
groups are presented in Table 5. :
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The potential for adverse noncarcinogenic health effects is
estimated with a toxicity value known as a reference dose (RfD).
RfDs are associated with adverse health effects, which are also
referred to as toxicity end points. The RfDs and toxicity
endpoints for the contaminants of concern are listed in Table 6.

The model to determine RfDs from the dose-response assessment
assumes that there is a concentration for noncarcinogens below
which there is little potential for adverse health effects over a
lifetime of exposure. The RfD is designed to represent this
threshold level.

The RfD is calculated from the highest chronic exposure level
that did not cause adverse effects (the no-observed-adverse-
effect level, or NOAEL) in animals. The NOAEL is divided by a
factor to account for any uncertainty such as using data on
animals to predict effects on humans and an allowance for
sensitive individuals. Uncertainty factors range from 1 to
10,000, based on the confidence level associated with the data.
The resulting RfD (mg/kg body weight/day) is used to quantify the"
risk.

6.1.4 Risk Characterisation - The risk characterization
combines the dose with the toxicity value to estimate a numerical
value for the risk. There are several differences between the
approach used to describe risk for carcinogens (cancer risk) and
for noncarcinogens (hazard index, HI).

6.1.4.1 Carcinogenic Risks - Excess lifetime carcinogenic risk
is calculated by multiplying the dose (CDI) times the slope
factor. These risks are probabilities that are generally
expressed in scientific notation (e. g., 1 x 10°%). An excess
lifetime carcinogenic risk of 1 x 10°® indicates that, as a
plausible upper bound, an individual has a one in one million
chance of developing cancer as a result of site-related exposure
to a carcinogen over a 70 year lifetime under the specific
exposure conditions at a site. Carcinogenic risk estimates for
the same chemical in different exposure pathways are added
together. Also, carcinogenic risks for different chemicals are
added together to determine the risk associated with the exposure
pathway for all the chemicals.

EPA has not established an intake level below which no adverse
carcinogenic effects would be expected to occur. Instead, in the
NCP, EPA has identified a range of acceptable carcinogenic risks
of 1 x 1075 to 1 x 10™* for Superfund sites. This means that
target risk levels are between an upper limit of 1 in 10,000
probability of excess cancer incidence to a lower limit of 1 in
1,000, 000.

Table 7 presents carcinogenic risk values for each exposure
pathway and for each contaminant in each pathway. The total
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carcinogenic risk for the ingestion pathway is 5 x 1075, The
majority of risk is attributed to TCE and benzene, 2 x 1075 for

each. Total carcinogenic risk for the inhalation pathway is also -

5 x 10™° with TCE and benzene contributing the greatest risk at

3 x 10°5 and 2 x 1073, respectively. Dermal absorption presents
a total carcinogenic risk of 8 x 10 6, an order of magnitude
lower than ingestlon and lnhalaticn. Total carcinogenic risk for
all pathways is 1.1 x 10™¢ which exceeds the upper bound (1 x 10~
4y of EPA's target risk range.

6.1.4.2 Nbgca;cinogonic Risks - Potential concern for
noncarcinogenic effects of a single contaminant in a single
medium is expressed as the hazard quotient (HQ) (or the ratio of
the estimated intake derived from the contaminant concentration
in a given medium to the contaminant’s reference dose). By
adding the HQs for all contaminants within a medium or across all
media to which a given population may reasonably be exposed, the
Hazard Index (HI) can be generated. The HI provides a useful
reference point for gauging the potential significance of
multiple contaminant exposures within a single medium or across
media. HI values less than 1.0 indicate that lifetime exposure
has limited potential for causing an adverse effect in sensitive
populations. HI values greater than 1.0 show that acceptable
exposure levels have been exceeded.

Table 8 presents the noncarcinogenic risks presented by each
exposure pathway and contaminant. Separate calculations are
performed for adults and children because -children are considered
to be a more sensitive subpopulation. The HI values exceeded 1.0
for ingestion of ground water for both adults (4.0) and children
(11.0). With an HQ of 4.0, manganese is the contaminant driving
the risk for this pathway. The remainder of the contaminants
present HQs well below 1.0 and contribute insignificant risk.

For the inhalation and dermal absorption pathways the HQ values
do not exceed 1.0 for either adults or children, indicating that
the potential for adverse health effects from inhalation or
dermal absorption is not expectad. The HQ for adults for the
1nhalation pathway is 2 x 10°? and the HQ for children is

5 x 1072 For the dermal absorption pathway, the HQ for adults
is 5 x 10~3 and the HQ for children is 7 x 10~3. The total HI
for all three pathways for adults is 4.0 and for children is
11.0, both of which exceed the acceptable HI of 1.0.

6.2 Environmental Risk Assessment - The-environmental risk

assessment performed for the Chem-Solv site found no unacceptable
risks to the environment. Thera are no contaminants in the scils
at significant concentrations above background. The contaminants
of concern in ground water were evaluated for potential impacts
on aquatic life at the point of discharge into the nearest
surface water, the Alston Branch of the Leipsic River (Figure 1).
The evaluation compared the calculated concentrations at the
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point of release with water quality guidelines (Table 9). All
predicted concentrations based on the RME concentrations for each
contaminant are below chronic toxicity guidelines indicating that
there is little to no potential for impact on aquatic life at the
discharge point.

No critical habitats, endangered species or habitats of
endangered species have been identified in the area. The Chenm-
Solv property is vegetated with perennial plants (e.g., clover,
cow vetch, fleabane, plantain, ironweed, and several perennial
grasses). In the area where soil excavation and remediation took
place, a depression exists where water accumulates after
precipitation. This area is vegetated with some of the same
plants but many of the predominant plants found on the rest of
the property cannot tolerate such wet conditions.

6.3 Remedial Action Objectives and Cleanup lavels

The human health risk assessment indicates that the carcinogenic
risk (1.1 x 10~%) and the noncarcinogenic risks (Hazard Index of
4.0 for adults, 11.0 for children) associated with the site
exceed acceptable levels and therefore warrant remedial action to
clean up ground water at the site. Remedial action objectives
and ground water cleanup levels must therefore be established.

The remedial action objectives for the site are to restore the
ground water to its beneficial use as a potential drinking water
source and to prevent exposure to the contaminated ground water
. until the restoration is complete. Cleanup levels for the
contaminants of concern are listed in Table 10. In accordance
with § 300.430(e) (2) (1) of the NCP, 40 C.F.R. § 300.430

(e) (2) (1), the non-zero Maximum Contaminant Level Goals (MCLGs)
and, where the MCLG is zero, Maximum Contaminant Levels (MCLs)
developed under the Safe Drinking Water Act are the appropriate
cleanup levels for the majority of the contaminants. For acetone
and manganese, risk-based cleanup levels were developed because
MCLs do not exist. The cleanup level for manganese is based on
the No Observed Adverse Effect Level (NOAEL) and consideration
that manganese might be consumed from sources other than wvater.
The cleanup level for acetone is a Drinking water Equivalent
Level calculated using the Reference Dose (RfD).

7.0 DESCRIPTION OF ALTERNATIVES

From the results of the Remedial Investigation (RI) and the Risk
Assessment, it has been determined that only one medium of
concern exists at the site. This has been identified as the
ground water in the Columbia aquifer which has been contaminated
by VOCs and manganese. '

The NCP requires that the alternative chosen to clean up a
hazardous waste site meet nine criteria. The alternative must
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protect human health and the environment, be cost effective, and
meet the requirements of environmental requlations. Permanent
solutions to contamination problems should be developed wherever
possible. The solutions should reduce the volume, toxicity, or
mobility of the contaminants. Emphasis is also placed on
treating the wastes at the site, whenever this is possible, and
on applying innovative technologies to clean up the contaminants.

The FS evaluated a variety of technologies to see which were
appropriate for addressing the contamination at this site. The
technologies determined to be most appropriate were developed
into remedial alternatives. These alternatives are presented and
discussed below. All costs and implementation timeframes
provided for the alternatives below are estimates and should be
used for comparative purposes only.

COMMON ELEMENTS:

The alternatives considered for the site include several common
elements. First, all alternatives include a monitoring progranm
for evaluation of ground water quality. The FS assumed that
monitoring would include sampling of onsite and offsite
monitoring wells and residential wells immediately downgradient
of the Chem-Solv property, that the analyses would include VOCs
and metals, and that approximately eight wells would be sampled
for monitoring purposes. The monitoring costs associated with
each alternative are based on these assumptions. Final
determination of the specific number and location of wells, the
frequency of sampling, and the analytical parameters and methods
to be included in the monitoring program during implementation of
the selected remedy will be made by EPA during the remedijial
design for the site.

Second, all alternatives include removal of seven existing
recovery wells located on the Chem-Solv property. These wvells
are constructed of galvanized steel which is believed to be
contributing to levels of zinc above background in the immediate
vicinity of the ground water collection system installed by DNREC
in 1985. Since the collection system is no longer cperable, the
recovery wells will be removed. Abandonment of these wells will
be performed in accordance with the Delaware Regulations ,
Governing the Construction of Water Wells, Title 7, Delaware
Code, Chapter 60, § 6010.

Third, Alternatives 2 through 5 include a ground water
restriction zone to be instituted and enforced by DNREC. This
institutional control would restrict future installation of
residential wells in the Columbia aquifer in the contaminated
area and an appropriate buffer zone until cleanup levels are _
achieved. Alternatives 3 through S also include provisions for
an alternate water supply to existing users should ground water
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monitoring indicate that contaminants are present in a well at
concentrations exceeding cleanup levels. “

Five alternatives were evaluated to deal with the risks posed by
current and/or future ground water contamination. Alternative 1
is considered no action because no active remediation would be
conducted. Alternatives 2 and 3 are considered limited action
since they include institutional controls or, in the case of
Alternative 3, an alternate water supply. Alternatives 4 and 5
offer two approaches to active remediation of the contaminated
ground water.

Cost figures include capital costs, annual operation and
maintenance (0 & M) and present worth costs for each alternative.
An interest rate of 10 percent before taxes and after inflation
was assumed for the present worth analysis. The following is a
brief summary of each of the alternatives evaluated for the site:

Alternative 1: No Action, Ground Water Monitoring
Capital Costs: $13,500

Annual O & M: $25,000 - $81,000
Present Worth $385,000

The NCP requires that the "no action" alternative be evaluated at
every site to establish a baseline for comparison. Under this
alternative, no further action would be taken to remediate the
ground water contamination or to prevent exposure to the ground
water either from existing residential wells or from residential
wells which might be installed in the future. This would allow
the continued migration of contamination in the ground water,
resulting in additional exposure of individuals to contaminants
exceeding cleanup levels.

The monitoring program discussed above would be included to
monitor ground water quality while the contamination is reduced
to cleanup levels by natural attenuation. Natural attenuation is
a combination of processes, such as biodegradation, dilution, and
dispersion that occurs within the aquifer and is estimated to
take approximately 14 years. This estimate is based on
concentrations of TCE and benzene in ground water being reduced
to MCLs. The assumption has been made that if the VOCs are
removed, the conditions causing the manganese to become soluble
would be eliminated thus reducing the elevated manganese
concentrations.

The costs listed above are based on quarterly monitoring for the
first 2 years, semiannual monitoring for the next S years, and
annual monitoring thereafter. Annual monitoring would continue
for 3 years after reaching the cleanup levels. The range in O&M
costs reflects the range in the frequency of monitoring. 1In
accordance with EPA guidance set forth in "Structure and
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Components of Five-Year Reviews," May 23, 1991, OSWER Directive
9355.7-02, a policy review of the remedial action would be
conducted not less than every 5 years from the initiation of such
remedial action to interpret the ground water data and to monitor
the progress of natural attenuation. After review of the
monitoring data, the scope of the monitoring program would be
adjusted if determined necessary by EPA. This alternative is
considered to be easily implementable.

Alternative 2: Ground Water Monitoring, Ground Water Restriction
Zone

Capital Cost: $18,500
Annual O & M: $25,000 - $81,000
Present Worth: $391,000

As with Alternative 1, this alternative includes no action to
remediate the ground water contamination or to prevent exposure
to contaminated ground water from existing residential wells.
Ground water contamination would continue to exceed cleanup
levels and would continue to migrate downgradient. A ground
water monitoring program would be implemented as discussed in
Alternative 1. Alternative 2 would provide increased protection
of human health compared with Alternative 1 because it would use
institutional controls to reduce the potential for exposure to
contaminated ground water for future users.

This alternative varies from Alternative 1 in that it provides a
certain level of protection by restricting ground water use for
future users by using institutional controls. In this case,
DNREC would institute a ground water restriction zone to restrict
future installation of residential wells in the contaminated area
until contamination has naturally attenuated to cleanup levels in
approximately 14 years. DNREC has administrative programs to
support these restrictions, including well permitting, licensing
of drillers, and water allocation permitting. All wells must be
permitted by DNREC before installation. Notifications would also
be placed on the deeds of all properties located in the
restriction zone indicating that the property is located within
the boundary of a ground water restriction zone. The exact
location and extent of the restriction zone would be determined
by EPA and DNREC during the remedial design for the site.

As with Alternative 1, policy reviews would be performed in
accordance with EPA guidance set forth in "Structure and
Components of Five-Year Reviews," May 23, 1991, OSWER Directive
9355.7-02 no less often than every five years from initiation of
the remedial action to interpret the ground water data and to .
monitor the progress of natural attenuation. The implementation
of deed restrictions would depend on the cooperation of property -
owners. This option is considered to be administratively
feasible for implementation in a fairly short time frame.
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Alternative 3: Ground Water Monitoring, Ground Water Restriction
Zone, Alternate Water Supply ‘

Capital Costs: $30,500 - $34,500
Annual O & M: $25,000 - $84,000
Present Worth: $410,000 - $431,000

In addition to ground water monitoring and the ground water

restriction zone discussed in Alternatives 1 and 2, Alternative 3

would provide an alternate water supply to residences where
ground water monitoring indicates that cleanup levels are
exceeded. The alternate water supply would consist of well head
treatment at the affected well or replacement of the affected
well with a deeper well drilled into an uncontaminated aquifer.

Both existing and future ground water uses would be protected
with Alternative 3, though no active remediation of the
contaminated ground water would be conducted. Cleanup levels in
the aquifer would be reached through natural attenuation. Ground
water contamination would continue to migrate and exceedances of
cleanup levels in the aguifer would go unaddressed.

The type of wall head treatment system to be used would depend on
the contaminants found during monitoring. 2Zeolite filters
installed on supply lines would remove inorganic compounds,
including manganese, from the household supplies. Carbon
adsorption units would then be placed in series after the zeolite
filters to remove VOCs. Ultraviolet treatment would be used to
control bacterial growth in the carbon units. The objective of
the well head treatment systems would be to reduce the
concentration of contaminants to cleanup levels (Table 10). EPA
would approve the exact configuration of the well head treatment
system during the remedial design.

Any residuals from the treatment unit in the form of spent carbon
or filtration media would-be handled and disposed of offsite in
accordance with the requirements of Delaware Regulations
Governing Hazardous Waste, Parts 262-264 (40 C.F.R. Parts 262-
264) and the land disposal restrictions in 40 C.F.R. Part 268,
and transported in accordance with United States Department of
Transportation (DOT) regulations, 49 C.F.R. Parts 107 and 171.1-
172.604.

Wells now in use, if found to be contaminated, could also be
replaced with wells screened in deeper uncontaminated aquifers
thus preventing the use of the shallow contaminated agquifer. Two
aquifers, the Cheswold and Frederica, could adequately supply the
needs of area residents. The Cheswold aquifer is located 60 to
100 feet below ground surface. Although the Columbia, the
uppermost aquifer beneath the site, provides recharge to the
lover aquifers, the levels of contaminants at 60 to 100 feet
would not be expected to exceed cleanup levels. Wells would be
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installed in accordance with Delaware Requlations Governing the
Construction of Water Wells, Title 7, Delaware Code, Chapter 60,
§ 6010. :

The final decision as to which option would be implemented, well
head treatment or well replacement, would be made by DNREC and
EPA. Cooperation from property owners would be necessary to
accommodate installation and maintenance of well head treatment
systems or installation of new wells. Again, the alternate water
supply contingency would be in effect until cleanup levels have
been achieved through natural attenuation, which is expected to
take approximately 14 years.

The cost estimates listed above reflect the range in costs for
the alternate water supply options. The FS assumed that an
alternate water supply might be provided at two residences
immediately downgradient of the Chem-Solv property. The actual
nunber of wells which might be affected may differ from this
estimate.

Both well head treatment and well replacement are considered
adeministratively feasible. Well head treatment has been used at
other sites and is proven effective. Both options would require
the cooperation of the affected property owners. Well
installation would also require approval from DNREC. As
discussed in Alternatives 1 and 2 above, policy reviews of the
remedial action would be conducted no less often than every five
years from the initiation of the remedial action in accordance
with EPA guidance set forth in "Structure and Components of Five-
year Reviews," May 23, 1991, OSWER Directive 9355.7-02.

Alternative 4: Ground Water Momitoring, Ground Water Restriction
Zone, Alternate Water Supply, Ground Water
Collection, Discharge to POTW

Capital Costs: $110,000 - $234,000
Annual O&M: $57,000 - $148,000
Present Worth:  $660,000 - $686,000 T

Alternative 4 is essentially Alternative 3 with active
remediation incorporated to remove contaminants from the affected
aquifer. In addition to the ground water monitoring program
discussed in Alternative 1, the ground water restriction zone
discussed in Alternative 2, and the alternate water supply
discussed in Alternative 3, Alternative 4 would include ground
wvater collection from the aquifer. An estimated 8 recovery wells
would be installed onsite to capture the contaminated ground
wvater in the Columbia aquifer. The volume of the contaminated
ground wvater has been estimated at approximately 58,500 cubic
feet. The collected ground water would then be discharged to the
Kent County Publicly Owned Treatment Works (POTW) via a Cheswold
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District sanitary sewer located onsite. Treatment of the
discharged water would be carried out at the POTW.

The pumping rate could vary depending on discharge limitations.
The Kent County Engineering Office has indicated that proposed
regulations could limit discharge to 5 gallons per minute (gpm)
but that variances from these limits may be available on a case-
by-case basis. Estimates for cost and length of time needed for
remediation were calculated for pumping rates of 5 gpm and 20 ,
gpm. At S gpm, cleanup levels would be reached in an estimated 8
years. At 20 gpm, cleanup levels would be reached in an
estimated 2 years. The range in costs listed above reflects the
difference in the length of time that pumping would be required
at the different pumping rates. Also reflected in the cost range
is the difference in the impact fee charged by the POTW at
different pumping rates.

The discharge of collected ground water would be carried out in
accordance with the General Pretreatment Regulations for
discharge to POTWS, 40 C.F.R. Part 403, and any local
pretreatment standards established by the Kent County POTW. The
Kent County Engineering Office has indicated that collected
ground water from the Chem-Solv site could most likely be
discharged directly to the POTW without pretreatment because of
the low levels of contaminants.

The ground water monitoring program proposed in the PS for 8
years of active remediation would include gquarterly monitoring
for 2 years, semiannual monitoring for the next 5 years, and
annual monitoring for 4 years thereafter. For a two year
treatment program, monitoring would be performed quarterly for 2
years and semiannually for the next 3 years. Costs listed above
are based on these proposals. Actual monitoring program
specifics will be de;egmined by EPA during the remedial design.

Installation of new recovery wells is easily implementable
because of information generated during installation of the DNREC
collection system. A connection to the sanitary sewer system is
readily available. Obtaining final approval from the Kent County
POTW to accept the discharge from the site could pose a future
problem for implementation of Alternative 4. Kent County has
expressed some concern with accepting discharge from the Chem-
Solv site because of capacity problems at the treatment facility.

As discussed in Section 5.2.1, the contamination at well 26A may
be influenced by both Chem-Solv releases and sources (e.g.,
former USTs) on the property on which well 26A is located. Since
well 26A is located downgradient to Chem=-Solv and the
contaminants found there can be partially attributed to Chem-
Solv, this area is included in the remedial action for the Chen-
Solv site. One concern with pumping and collection of ground
water is that if sources remain on the adjacent property, then
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benzene and manganese concentrations could increase in the ground
water as a result of pumping. EPA anticipates, however, that
during the remedial action, both benzene and manganese will be
remediated to cleanup levels. Policy reviews would be conducted
in accordance with EPA guidance set forth in "Structure and
Components of Five-Year Reviews," May 23, 1991, OSWER Directive
9355.7-02 no less often than every 5 years from initiation of the
remedial action to evaluate the performance of the remedial
action. ' The possibility of other sources of contamination
remaining on the adjacent property and the influence of those
sources on the probability of achieving the cleanup levels for
the site would be evaluated at that time.

Some uncertainty also exists as to whether ground water
collection will significantly reduce the concentrations of
contaminants in the ground water. Increased flow velocities
caused by pumping may not allow enough time for contaminants in
ground water and soil in the saturated zone to reach egquilibrium,
hence the desorption of contaminants from the aquifer soils may
be the rate-limiting step in contaminant removal from the
agquifer. In order to overcome this potential problem, pulsed
pumping might have to be employed to allow for equilibrium
conditions between contaminants in ground water and soil to be
reached to more effectively remove the contaminants in the ground
water. Aquifer tests would need to be performed during remedial
design, and possibly during the remedial action, to optimize
recovery of contaminants with a pulsed pumping system. The
pumping rates and other operational considerations associated
with the ground water collection system would be determined by
EPA during the remedial design.

Alternative 5: Ground Water Monitoring, Ground Water Restriction
Zone, Alternate Water Supply, Ground Water
Collection, Onsite Treatment, Discharge to Local
gsurface Water '

Capital Cost: $181,000 - $185,000
Annual O&M: $148,000 - $189,000
Present Worth: $687,000 - $688,000

Like Alternative 4, Alternative 5 includes the ground water
monitoring program, ground water restriction zone, alternate
water supply, and active remediation of contaminated ground water
by collection via a series of recovery wells. 1In this case
however, rather than discharging to the POTW, collected ground
water would be treated onsite to meet cleanup levels. Collected
ground water would then be discharged to local surface water by
way of a storm sewer located about ten feet south of the Chem- .
Solv property line. A discharge pipeline would be constructed to
connect the onsite treatment system to the storm sewver system.
The pumping rate developed in the FS was 20 gpm which was
projected to result in reaching cleanup levels in 2 years.
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The onsite treatment system would consist of filtration and air
stripping of ground water in order to remove both VOCs and
manganese. Water from the collection system wells would be piped
to a storage/equalization tank for holding before treatment.
Manganese would be removed by filtration. A treatability study
would be performed before final design of the treatment system to
determine whether permanganate pretreatment is required for
manganese precipitation in addition to filtration. The exact
process design to implement this alternative would be determined
by EPA after the treatability study and an aquifer test were
conducted during the remedial design phase. The aquifer test
would be performed before design of the treatment system to
verify that the projected removal rates and discharge standards
could be achieved.

Effluent from the manganese removal process would enter an air
stripping column for removal of VOCs. Treated ground water would
be discharged to a storage tank where it would be collected and
sampled before discharge to a nearby storm sewer for transport to
the Alston Branch of the Leipsic River.

Discharge of treated water to local surface water would meet the
substantive requirements of the National Pollutant Discharge
Elimination System (NPDES) program, 40 C.F.R. Part 403, and would
comply with federal and state water quality regulations including
Clean Water Act Water Quality Criteria for Protection of Human
Health and Ambient Water Quality Criteria for Protection of
Aquatic Life, 33 U.S.C. § 1314(a) (1), Delaware Water Quality
Standards, Stream Quality Standard 10, and Delaware Surface Water
Quality Standards of February 1990, § 9.3(a)(i) and § 9.3(b) (i).
Discharge would also comply with the Delaware Wetlands Act of
1973, Title 7, Delaware Code, Chapter 66, § 6607 and 40 C.F.R.,
Part 6, Appendix A.

The collection, treatment, and discharge facilities would be
sited in compliance with all location-specific ARARs including
the Archaeological and Historic Preservation Act of 1974, 16
U.S.C. § 469 and the National Historic Preservation Act of 1986,
16 U.S.C. §470. The design, construction and operation of the
collection, treatment, and discharge systems would comply with
RCRA requirements set forth in the Delaware Regulations Governing
Hazardous Waste, Parts 262-264 (40 C.FP.R. Parts 262-264). :

Offsite transport and disposal of treatment residuals would be
performed in compliance with RCRA regulations governing the
handling of hazardous wastes, Delaware Regulations . Governing
Hazardous Waste, Parts 262-264 (40 C.F.R. Parts 262-264), Land
Disposal Restrictions, 40 C.F.R. Part 268, and DOT regulations
for transport of hazardous materials, 49 C.F.R. Parts 107 and
171.1-172.604.
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VOC emissions from the air stripper are estimated.at 0.05
pounds/day. This estimate is based on maximum concentrations of
VOCs found in ground water during the RI and a pumping rate of 20
gpm. Actual emissions from the air stripper would be determined
during design and implementation of the remedial action and would
comply with all state and federal regulations. The major
requlations and guidelines include the following: National
Ambient Air Quality Standards (NAAQS), 40 C.F.R. Part 50;
National -Emissions Standards for Hazardous Air Pollutants :
(NESHAPS), 40 C.F.R. Part 61; and Delaware Regulations Governing
the Control of Air Pollution, 7 Delaware Code, Chapter 60, §
6003, Reg 2, § 2.4. In addition, emissions from the air stripper
would comply with EPA policy for control of air emissions from
Superfund sites contained in OSWER Directive 9355.0-28 entitled
"Control of Air Emissions from Superfund Air Strippers at
Superfund Ground Water Sites,”™ June 15, 1989.

Emissions would also be controlled so as not to pose a
carcinogenic risk to human health greater than 1 x 104, A risk
assessment for the treatment system would be performed to
calculate the risk presented by the emissions of VOCs. Emission
controls would be implemented if this value were to be exceeded.
Costs for such emissions controls were not included in the cost
figures listed above for this alternative.

The treatment technologies for this alternative have proven
effective for the contaminants of concern at this site and are
commercially available. The treatment system could be easily
designed and implemented, as could the collection system.
Discharge of treated effluent to surface water would require
approval by DNREC. Operation and maintenance of the collection
and treatment systems would be conducted until monitoring
indicates that cleanup levels have been achieved throughout the
contaminated area.

Costs listed above include quarterly monitoring for 2 years, the
estimated length of active remediation, and semiannual monitoring
for 3 years thereafter. Uncertainties regarding capture of
contamination from possible offsite sources by the collection
system and the probability of the system significantly reducing
contaminant concentrations discussed in Alternative 4 also apply
to this alternative. Policy reviews of the remedial action would
be conducted no less often than every five years in accordance
with EPA guidance set forth in "Structure and Components of Five-
Year Reviews,"™ May 23, 1991, OSWER Directive 9355.7-02.

The five remedial action alternatives described above were
compared against the nine evaluation criteria set forth in the
NCP, 40 C.F.R. § 300.430(e)(9). These nine evaluation criteria
can be categorized into three groups: threshold criteria,
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primary balancing criteria, and modifying criteria. The criteria
associated with each category are as follows:

)
° Overall protection of human health and the

environment
o Compliance with applicable or relevant and appropriate

requirements (ARARS)
PRIMARY BALANCING CRITERIA

o Long-term effectiveness

o Reduction of toxicity, mobility, or volume through
treatnment

° Short-term effectiveness

] Implementability

L Cost

MODIFYING CRITERIA

o Community acceptance

] Support agency acceptance

These evaluation criteria relate directly to requirements in

§ 121 of CERCLA, 42 U.S.C. § 9621, which determine the overall
feasibility and acceptability of the remedy. Threshold criteria
must be satisfied in order for a remedy to be eligible for
selection. Primary balancing criteria are used to weigh major
trade-offs between remedies. Support agency and community
acceptance are modifying criteria formally taken into account
after public comment is received on the Proposed Plan.

The following discussion summarizes the evaluation of the five
remedial alternatives developed for the Chem-Solv site against
the nine evaluation criteria.

8.1 mnmwmﬂmu:mm

A primary requirement of CERCLA is that the selected remedial
action be protective of human health and the environment. A
remedy is protective if it reduces current and potential risks to
acceptable levels under the established risk range posed by each
exposure pathway at the site. Because no environmental risks
were identified at this site, this section will be limited to
discussing protection of human health only.

Of the five alternatives evaluated, Alternatives 4 and 5 provide
the greatest overall protection of human health. Through the use .
of institutional controls, a ground water restriction zone and
deed restrictions, exposure to contaminated ground water is
eliminated by restricting future installation of residential
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wells in the contaminated area. The contingency for an alternate
water supply also provides protection for current .users in the
area by providing well head treatment to reduce contaminant
concentrations to cleanup levels or by installation of a new well
into an uncontaminated aquifer if necessary. In addition, active
collection and treatment of contaminated ground water prevents
-further migration of the contaminant plume, thus reducing the
possibility of exposure to additional residents further
downgradient. Alternative 5, however, may pose an additional
risk to nearby residents by way of air emissions of VOCs from the
ongsite air stripper. 1If determined by EPA to be necessary,
emission controls would be implemented to minimize the risk.

As with Alternatives 4 and 5, Alternative 3 is protective of
current and future users of ground water in the known area of
contamination; however, since no active collection is employed in
Alternative 3 to prevent further migration of contaminated ground
water, future exposure to residents further downgradient is not
eliminated. Alternative 3 therefore does not provide the same
level of protection as Alternatives 4 and S.

Neither Alternative 1 nor Alternative 2 is protective of human
health. Alternative 1 does nothing to reduce or eliminate
exposure for current or future users of ground water and allows
continued migration of contamination. Alternative 2 provides
protection for future users through the institution of a ground
water restriction zone but does not provide a contingency for an
alternate water supply for current users whose wells may become
contaminated during the time required for natural attenuation to
achieve cleanup levels. Since both of these alternatives fail to
meet the threshold criterion of overall protection of human
health, they will not be discussed further in this section.

8.2 Compliance with ARARS

This criterion addresses whether a remedy will meet all of the
applicable or relevant and appropriate requirements (ARARS) of
other federal and state environmental laws and/or provides
grounds for invoking a waiver. Table 11 summarizes the ARARs for
the site.

Alternatives 3, 4 and S5 would comply with all ARARsS associated
with drinking water standards (MCLs and non-zero MCLGs), offsite
disposal of treatment wastes from well head treatment, and
Delaware Regulations Governing the Construction of Water Wells.
Pretreatment requirements for discharge to the POTW would also be
met for Alternative 4. Additional ARARs associated with
Alternative 5 which would be complied with include federal and
state requirements pertaining to point source discharge to
surface wvater including effluent limitations based on state water
quality standards and federal ambient water quality criteria.
Alternative 5 would also meet ARARs for design construction and
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operation of the onsite treatment system, for air emissions from
the air stripper and for offsite disposal requirements for any
treatment wastes produced by the onsite treatment system.

8.3 Long-term Effectjveness and Permanence

Long-term effectiveness and permanence refers to the ability of a
remedy to maintain reliable protection of human health and the
environment over time once cleanup levels have been achieved.

Alternatives 4 and S provide a high degree of long-term
effectiveness by employing ground water collection and treatment
to reduce contaminant levels, thereby reducing risk. Any
residual contamination remaining in the ground water after
cleanup levels have been met would be present at levels which
would not exceed an acceptable risk level.

Alternative 3 would provide active treatment of ground water only
at the well head and would do nothing to reduce contamination in
the agquifer or to prevent contamination from migrating further
downgradient. Exceedances of cleanup levels would continue.
Therefore, Alternative 3 provides a lesser degree of long-term
effectiveness and permanence when compared to Alternatives 4 and
5.

8.4 BM@MQMMWMM

Reduction of toxicity, mobility, or volume through treatment
refers to the anticipated performance of the treatment
technologies that a remedy may employ. There is a statutory
preference under CERCLA for selecting remedial actions that
employ treatment technologies that permanently and significantly
reduce the toxicity, mobility or volume of hazardous substances.

Alternatives 3, 4 and 5 would reduce the toxicity of the ground
water at specific residential wells through well head treatment
to remove manganese and/or VOCs. This is the only provision for
active remediation in Alternative 3. In contrast, Alternatives 4
and 5 would also reduce the toxicity, mobility, and volume of
contaminated ground water in the aquifer through ground water
collection and treatment. Both alternatives would treat a much
larger volume of ground water than Alternative 3.

Treatment at the POTW included in Alternative 4 would reduce the
toxicity and volume of both manganese and VOCs in the collected
ground water. No treatment residues would be produced at the
site.

Onsite treatment by filtration in Alternative 5 would reduce the
toxicity and volume of contaminants in the collected ground water .
by removing manganese, but would result in treatment residues
which would require offsite disposal. The toxicity and volume of
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contaminants in collected ground water would also be reduced by
air stripping onsite but emissions would ultimately be
transferred to the ambient air. Controls for reducing levels of
air emissions to the atmosphere would be implemented if
determined by EPA to be necessary.

8.5 Short-term Effectiveness

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

Alternatives 3, 4 and 5, which include ground water monitoring, a
ground water restriction zone, and a contingency alternate water
supply, provide a high degree of short-term effectiveness for
local residents during remedial action and effectively prevent
exposure to contaminated ground water. Monitoring and
institution of the restriction zone could be implemented in a
relatively short time frame. An alternate water supply would be
provided if contamination from the site is detected above cleanup
levels in a residential well.

Implementation of either Alternative 4 or 5 would result in a
slight potential for exposure to nearby residents and workers
through direct contact with and inhalation of vapors from the
contamninated ground water during installation of recovery wells
or replacement of residential wells. In addition, workers would
be exposed to normal drilling and construction hazards during
installation of wells and construction of the collection system.
These risks could be mitigated by following proper health and
safety practices for well drilling and construction.

Alternative S5 would pose an additional risk to workers due to
construction and operation of the onsite treatment system and the
offsite disposal of treatment residues. Air emissions from the
onsite air stripper may pose an added risk to workers and
residents in the area. If determined by EPA to be necessary,
proper emission controls would be implemented to minimize risk.

8.6 Implementability

Implementability refers to the technical and administrative
feasibility of a remedy, including the availability of materials
and services needed to implement each component.

The institutional controls included in Alternatives 3, 4 and 5
should not pose any major implementation problems. Ground water
monitoring and replacement of existing wells would be performed
using widely practiced techniques. Well placement would be
conducted in accordance with state regulations. Well head
treatment systems have been shown to be effective in removing the
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contaminants associated with this site. Residuals from well head
treatment would need to be disposed of properly and cooperation
from property owners would be necessary for well installation and
maintenance. A ground water restriction zone would have to be
established and enforced by DNREC but is considered
administratively feasible.

For Alternatives 4 and 5, installation of new recovery wells is
easily implementable because of information generated during the
installation of the DNREC collection system. Discharge to the
POTW in Alternative 4 would require meeting the pretreatment
requirements of the POTW. Kent County has indicated that
discharge from the site could be accepted untreated but that the
capacity of the treatment plant might be a limiting factor in
determining the acceptable pumping rate. Kent County has
expressed some reservations with accepting discharge from the
site due to capacity limitations at the treatment facility. If
the collected ground water is discharged there, they have
suggested that certain control mechanisms would have to be placed
on the collection system and that the capacity of the POTW might
be a limiting factor in determining the acceptable discharge
rate. These requirements would need to be considered in the
design of the remedial action but do not appear to present a
problem with implementation. However, to date, the POTW has not

. committed to accepting the discharge from the site.

Alternative S5, while considered feasible, would be more
complicated to implement. For this alternative, a treatment
system for the contaminants of concern would have to be designed,
installed, and operated. The technologies being considered have
been demonstrated successfully in full scale operations for the
contaminants of concern. A treatability study would need to be
performed before treatment system design to optimize the process
and ensure that discharge requirements would be met. 1In
addition, discharge of treated effluent to surface water would
re~uire compliance with the substantive requirements of the
Nacional Pollutant Discharge Elimination System (NPDES) program
of the Clean Water Act. Solids removed by treatment processes
would require disposal as hazardous waste but are expected to be
minimal.

8.7 cost

The capital, annual operation and maintenance, and present worth
costs for all five alternatives evaluated in the FS are
summarized in Table 12. The present worth values for
Alternatives 4 ($660,000 - $686,000) and 5 ($687,000 - $688,000)
are essentially the same. The present worth value of Alternative
3 is $410,000 - $431,000. ’
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8.8 State Acceptance

The State of Delaware concurs with the selected rémedy'presented
in Section 9.0 of this document.

8.9 Community Acceptance

Generally, local residents expressed no opposition to the
selected remedy. FKent County expressed some concern with the use
of the POTIW for discharge of collected ground water from the site
due to capacity problems. The PRPs submitted comments regarding
the use of ground water collection and treatment. All comments
received during the public comment period concerning the various
alternatives are summarized in the Responsiveness Summary which
is a part of this ROD.

9.0 BSELECTED REMEDY: DESCR ON P RMANCE STAND

Based on the findings in the RI/FS, the nine criteria listed
above, and public comments, EPA has selected Alternative 4 as the
remedy for this site, with a contingency to implement an onsite
treatment system with discharge to surface water identified as
part of Alternative 5. The onsite treatment system with
discharge to surface water is designated as the contingency
remedy. The contingency remedy (i.e., onsite treatment) shall be
employed if an agreement with the POTW cannot be reached. The
final decision as to whether to treat the collected ground water
onsite or to provide treatment at the POTW will be made by EPA
during the early stages of the remedial design. The selected
remedy consists of the following major components:

o Collection of contaminated ground water
. Discharge 6: collected ground water to the Kent County

POTW, or the contingency remedy, onsite treatment and
discharge to local surface water

) Ground water monitoring
° Contingency for an alternate water supply
[ Institution of a ground water restriction zone

o Deed restrictions
° Removal of existing recovery wells

Each component of the remedy and appropriate performance
standards are described below.
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A. Collection of Contaminated Ground Water

Ground water shall be collected from the aquifer using multiple
recovery wells, the exact location and number of which shall be
determined by EPA. Recovery wells shall be installed in
accordance with Delaware Requlations Governing the Construction
of Water Wells, Title 7, Delaware Code, Chapter 60, § 6010.

Performance 8tandards for Ground Water Collection:

1. The number and location of recovery wells shall be
sufficient to prevent further contaminant migration and to
capture all ground water containing site-related
contaminants of concern which exceed the cleanup levels
listed in Table 10.

2. The collection of ground water shall reduce contaminants of
concern in the aquifer to the cleanup levels listed in Table
10. The "point of compliance”, or the point at which
compliance with the cleanup levels will be measured, shall
include all wells included in the monitoring program
discussed below. Based on statistical analysis, if sampling
confirms that cleanup levels have been attained throughout
the contaminated area and remain at the cleanup levels for
twelve consecutive quarters, operation of the collection
system can be suspended. If, subsequent to the collection
system shutdown, quarterly monitoring shows the ground water
concentrations of the contaminants of concern above cleanup
levels, the collection system shall be restarted and
continued until the cleanup levels have once more been
attained for twelve consecutive quarters.

B. Discharge of Collected Ground Water to Xent County POTW or
Onsite Treatment with Discharge to Local Surface Water.

Collected ground water shall be discharged to the Kent County
POTW via a Cheswold District sanitary sewer iine which is present
onsite. An operation and maintenance plan approved by EPA shall
be required for the ground water collection and discharge
systems.

Performance Standard for Discharge to the POTW:

Collected ground water which is discharged to the POTW shall
meet the General Pretreatment Regulations for discharge to
POTWs, 40 C.F.R. Part 403, and any local pretreatment
standards established by the Kent County POTW.

Some reluctance to accept the discharge from the site has been
expressed by the Kent County POTW due to potential capacity
limitations at the treatment facility. Consequently, a firm
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commitment to accept the discharge has not been received from
Kent County. Because some uncertainty exists with the
implementation of this aspect of the remedy, a contingency has
been selected to prevent future complications and delays in the
remediation of this site.

In place of offsite discharge of collected ground water to the
POTW, the contingency remedy shall include onsite treatment of
the collected ground water and discharge to local surface water
as discussed in Alternative 5 (Section 7.0). All other
components of the selected remedy discussed above shall be
identical. The decision as to whether to discharge the collected
ground water to the Kent County POTW or to treat it onsite and
discharge to surface water, shall be made by EPA at the onset of
remedial design. If, at that time, a firm commitment from the
Kent County POTW to accept the discharge for the duration of the
remedial action has been received and documented, then the
remedial design shall proceed with discharge to the POTW. 1If a
firm commitment has not been obtained, however, the remedy shall
change to the contingency and remedial design shall proceed with
onsite treatment and discharge to local surface water.

If the contingency remedy is implemented, collected ground water
shall be treated onsite. Treated water shall be discharged to
the Alston Branch of the Leipsic River via a storm sewer
connection located just south of the site. A connection to the
storm sewer shall be constructed for this purpose. :

EPA expects that collected ground water will be treated onsite by
filtration and air stripping; however, information submitted
during the public comment period indicated that additional unit
processes for onsite treatment may be available. Therefore,
further evaluation of these unit processes may be performed
during a pre-design study and EPA shall determine the most
appropriate process to be incorporated into the design of the
onsite treatment system should the contingency remedy be
implemented. The selection of the actual unit process to be
utilized will be based on its demonstrated ability to effectively
remove the contaminants of concern in a cost-effective manner in
order to achieve compliance with the ARARs and performance
standards set forth in this ROD.

Performance Standards for Onsite Treatment and Discharge to
Surface Water:

1. The onsite treatment system shall reduce contaminants in the
collected ground water to the cleanup levels listed in Table
10.

2. Discharge of treated water to local surface water shall meet
the substantive requirements of the National Pollutant .
Discharge Elimination System (NPDES) program, 40 C.F.R. Part
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403, and shall comply with federal and state water quality
requirements including Clean Water Act Water Quality
Criteria for Protection of Human Health and Ambient Water
Quality Criteria for Protection of Aquatic Life, 33 U.S.C. §
1314(a) (1), Delaware Water Quality Standards, Stream Quality
Standard 10, and Delaware Surface Water Quality Standards of
February 1990, § 9.3(a)(i) and § 9.3(b)(i). Discharge shall

" also comply with the Delaware Wetlands Act of 1973, Title 7,
Delaware Code, Chapter 66, § 6607 and 40 C.F.R., Part 6,
Appendix A.

3. If an air stripper is included as part of the onsite .
treatment system, a risk assessment shall be performed for
air emissions. Emissions from the air stripper shall not
exceed a cumulative carcinogenic risk of 1 x 107%. 1If this
level is exceeded, emission controls shall be installed to
reduce emissions below this level. Air stripper emissions
shall also be in compliance with National Ambient Air
Quality standards, 40 C.F.R. Part 50, National Emissions
Standards for Hazardous Air Pollutants, 40 C.F.R. Part 61,
Delaware Regulations Governing the Control of Air Pollution,
7 Delaware Code, Chapter 60, § 6003, Regulation 2, § 2.4,
and "Contrecl of Air Emissions from Superfund Air Strippers
at superfund Ground Water Sites,™ June 15, 1989, OSWER
Directive 9355.0-28.

The collection, treatment, and discharge facilities shall be
sited in compliance with all location-specific ARARs including
the Archeological and Historic Preservation Act of 1974, 16
U.S.C. § 469 and the National Historic Preservation Act of 1986,
16 U.S.C. § 470. The design, construction and operation of the
collection and treatment systems shall comply with RCRA
requirements set forth in Delaware Regulations Governing
Hazardous Waste, Parts 262-264 (40 C.F.R. Parts 262-264).

Offsite transport and disposal of treatment residuals shall be
performed in compliance with RCRA regulations governing the
handling of hazardous wastes set forth in Delaware Regulations
Governing Hazardous Wastes, Parts 262-264 (40 C.F.R. Parts 262-
264), Land Disposal Restrictions, 40 C.F.R. Part 268, and DOT
regulations for transport of hazardous materials, 49 C.PF.R. Parts
107 and 171.1-172.604.

An operation and maintenance plan approved by EPA shall be
required for the ground water collection and onsite treatment
system.

The performance of the ground water collection and discharge
systems in the selected remedy or the collection and onsite
treatment systems in the contingency remedy shall be carefully
monitored on a regular basis. If determined to be appropriate by
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EPA, the system may be modified, as warranted by performance data
collected during operation. These modifications may include any -
or all of the following:

1) at individual wells where cleanup levels have been attained,
pumping may be discontinued;

2) alternating pumping at wells to eliminate stagnation
points;

3) pulse pumping to allow aquifer equilibration and encourage

adsorbed contaminants to partition into ground water; and

4) installation of additional recovery wells to facilitate or
accelerate cleanup of the contamination.

C. Ground Water Monitoring

A ground water monitoring program shall be implemented to
evaluate the effectiveness of the ground water collection and
treatment systems in meeting cleanup levels and to ensure
protection of nearby residents. EPA shall determine the exact
location of monitoring wells and residential wells to be included
in the monitoring program. The frequency and duration of
sampling and the analytical parameters and methods to be used
shall also be determined by EPA during remedial design. 1In
addition, an operation and maintenance plan approved by EPA shall
be implemented for the ground water monitoring program.
Monitoring shall continue for an estimated 30 years or such other
time period as EPA deems necessary based on the policy reviews of
the remedial action which shall be conducted not less than every
five years from initiation of the remedial action in accordance
with EPA guidance set forth in "Structure and Components of Five-
Year Reviews," May 23, 1991, OSWER Directive 9355.7-02. Policy
reviews will be conducted until EPA determines that the cleanup
levels set forth in this ROD have been achieved, or that the
hazardous substances remaining on the site do not prevent
unlimited use and unrestricted exposure at the site.

D.' Contingency for an Alternate Water Supply

If through the ground water monitoring program EPA determines
that any existing residential well is contaminated with
contaminants of concern above cleanup levels, an alternate water
supply shall be provided to that residence. The choice of the
alternate water supply shall be made by EPA and DNREC and shall
be based on the contaminants detected and the hydrogeology of the
affected area. The alternate water supply shall consist of
either well head treatment at the point of use or installation of
a new well in an uncontaminated agquifer. Well head treatment
shall consist of filtration to remove inorganic contaminants
and/or carbon adsorption units to remove VOCs. An operation and
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maintenance plan approved by EPA shall be requzred for the well
head treatment systems

Performance Standard for Alternate Water 8Supply:

The well head treatment system shall reduce the contaminants of
concern in the water to the cleanup levels listed in Table 10.
The well head treatment system will result in the production of
residual. treatment wastes. Any wastes (e.g., spent carbon
adsorption units or filtration media) shall be handled and
disposed of offsite in accordance with Delaware Regulations
Governing Hazardous Waste, Parts 262-264 (40 C.F.R. Parts 262-
264), land disposal restrictions, 40 C.F.R. Part 268, and DOT
regulations, 49 C.F.R. Parts 107 and 171.1-172.604. Any
residential wells which are replaced shall be installed in
accordance with Delaware Regulations Governing the Construction
of Water Wells, Title 7, Delaware Code, Chapter 60, § 6010. The
replacement well shall be installed in an uncontaminated aquifer
in order to provide a sufficient quantity of water which meets
cleanup levels identified in Table 10.

B. Institution of a Ground Water Restriction Zone

As soon as practicable, DNREC shall institute a ground water
restriction zone in which no drinking water wells shall be
permitted to be installed in the Columbia aquifer until cleanup
levels have been achieved throughout the contaminated area.

Performance Standard for the Restriction Zone:

EPA and DNREC shall determine the extent of the ground water
restriction zone which shall encompass the entire contaminated
area including an appropriate buffer zone, and shall prohibit
installation of drinking water wells in the uppermost water table
agquifer, the Columbia aquifer, until cleanup levels have been
achieved.

P. Deed Restrictions

As soon as practicable, deed restrictions shall be placed on the
deeds of all properties situated in the restriction zone. Deed
restrictions shall notify present and potential future property
owners that the property is situated within the boundaries of a
ground water restriction zone. The deed restrictions shall
remain in effect until cleanup levels are achieved throughout the
contaninated area.

G. Removal of Existing Recovery Wells

All recovery wells installed by DNREC as part of the collection
systen which operated from 1985 to 1988 and which are presently
located on the Chem-Solv property shall be removed. All existing
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recovery wells shall be removed in accordance with the Delaware
Regulations Governing the Construction of Water Wells, Title 7,
Delaware Code, Chapter 60, § 6010. ‘

This remedial action shall restore ground water to its beneficial
use, which at this site includes its use as a potential drinking
water source. It may become apparent during implementation or
operation of the remedy that contaminant levels have ceased to
decline and are remaining constant at levels higher than the
cleanup levels over some portion of the contaminated area. 1If
EPA determines that implementation of the selected remedy
demonstrates, in corroboration with hydrogeologic and chemical
evidence, that it will be technically impracticable to achieve
and maintain the cleanup levels throughout the entire area of
ground water contamination, EPA may require that any or all of
the following measures be taken, for an indefinite period of
time, as further modifications of the existing system:

1) long-term gradient control may be provided by low level
pumping, as a containment measure;

2). cleanup levels may be modified and chemical-specific ARARs
may be waived for those portions of the aquifer for which
EPA determines that it is technically impracticable to
achieve further contamlnant reduction;

3) institutional controls_may be provided/maintained to
restrict access to those partions of the agquifer where
contaminants remain above cleanup levels; and

4) remedial technologies for ground water restoration may be
reevaluated.

The decision to invoke any or all of these measures may be made
by EPA during policy reviews of the remedial action which will
occur at least every S5 years from commencement of the remedial
action in accordance with EPA guidance set forth in "Structure
and Components of Five-Year Reviews,” May 23, 1991, OSWER
Directive 9355.7-02. If necessary, EPA will issue an Explanation
of Significant Differences or a ROD amendment.

10.0 STATUTORY DETERMINATIONS

EPA’s primary responsibility at Superfund sites is to undertake
remedial actions that are protective of human health and the
environment. In addition, § 121 of CERCLA, 42 U.S.C. § 9621,
establishes several other statutory requirements and preferences.
These requirements specify that when complete, the selected
remedial action for each site must comply with applicable or
relevant and appropriate (ARARs) environmental standards
established under federal and state environmental laws unless a
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statutory waiver is invoked. The selected remedy also must be
cost effective and utilize treatment technologies :or resource
recovery technologies to the maximum extent practicable.

Finally, the statute includes a preference for remedies that
permanently and significantly reduce the volume, toxicity or
mobility of hazardous substances. The following sections discuss
how the selected remedy for this site meets these statutory
requirements.

10.1 Protection o Health and the vironment - Both the
selected remedy and the contingency remedy protect human health
and the environment by controlling exposure to contaminated
ground water associated with the site. Ground water collection
will prevent further migration of contamination from the site
which might lead to exposure of additional residents. Ground
water monitoring will track the contamination in the ground water
and will ensure that any unacceptable levels of contaminants in
residential wells will be detected and addressed. If necessary,
well head treatment will reduce contaminant levels to acceptable
cleanup levels or well replacement will provide water from an
uncontaminated aquifer, thereby reducing or eliminating

exposure. Ground water collection and treatment will effectively
reduce contaminant levels in the aquifer and consequently will
reduce the potential for exposure to contaminated ground water.
Institutional controls, which provide for the establishment of a
ground water restriction zone and deed restrictions, will prevent
future exposure to contaminated ground water by prohibiting the -
future installation of wells in the contaminated aquifer until
cleanup levels are achieved. ‘

Air emissions which might be produced by air stripping included
in the contingency remedy will be reduced to acceptable risk-
based levels by installation of emission controls, if determined
by EPA to be necessary. Treated ground water discharged to
surface water in the contingency remedy will meet all appropriate
water quality standards to prevent any adverse environmental
effects. Through monitoring, institutional controls and
treatment, this remedy will be protective of human health and the
environment during and upon completion of the remedial action.

10.2 compliance with Applicable or Relevant and Appropriate

= The selected remedy and the contingency remedy
shall attain all action, location and chemical specific
applicable or relevant and appropriate requirements for the site
which are listed in Table 11. Also included in the table are
criteria, advisories or guidance to be considered (TBCs) for
implementation of this remedy.

10.3 Cost-Effectiveness - The selected remedy and contingency
remedy are cost-effective in mitigating the risks posed by the
contaminants associated with the site, meet all other
requirements of CERCLA, and afford overall effectiveness
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proportionate to costs. The estimated present worth cost range
for the selected remedy is $660,000 -~ $686,000 and for the
contingency remedy is $688,000. The costs associated with the
three alternatives that did not include ground water collection
and treatment are comparatively lower ($385,000 - $431,000) than
the costs of the selected remedy but none of those alternatives
would achieve remedial action objectives or ground water cleanup
levels.

10.4 Utilisation of Permanent Solutions and Alternative
Treatment Technologies to the Maximum Extent Practicable - The

selected remedy for the site utilizes permanent solutions and
treatment technologies to the maximum extent practicable. Of
those alternatives that are protective of human health and the
environment and comply with ARARS, EPA has determined that the
selected remedy provides the best tradeoff in terms of long-term
effectiveness and permanence, reduction in toxicity, mobility, or
volume achieved through treatment, short-term effectiveness,
implementability, and cost, also considering the statutory
preference for treatment as a principal element and considering
State and community acceptance.

The selected remedy and contingency remedy both provide long-term
effectiveness and permanence, and reduction of toxicity,
mobility, and volume through treatment. Costs for both are
essentially the same. Provided that the POTW has the capacity
and will accept the discharge from the site, the selected remedy
is more easily implemented as no onsite treatment system has to
be designed, constructed, or operated, no treatability testing
would be needed to optimize the treatment system, no treatment
residuals would be produced onsite or disposed of offsite, no
additional risk would be posed by onsite operation of the
treatment system or emissions from an air stripper. The selected
remedy has therefore been determined to be the most appropriate
solution for the Chem-Solv site. However, the contingency remedy
also fulfills the requirement of using permanent solutions and
alternative treatment technologies to the maximum extent
practicable.

10.5 Preference for Treatment as a Principal Element - The
selected remedy and the contingency remedy use treatment to
address the threats posed by contaminants in the ground water at
the site. This preference for treatment as a principal element
is satisfied since treatment of VOCs and inorganic contaminants
in the ground water are the principal elements of either remedy.

The following changes have been made since the Proposed Plan was
issued on January 15, 1992: '
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The Proposed Remedial Action Plan identified Alternative 4,
ground water collection and discharge to the .POTW, as the
preferred alternative. During the public comment period,

the POTW expressed some concern with accepting the collected
ground wvater from the site due to capacity problems at the
treatment plant. Consequently, EPA has selected Alternative
4 as the remedy for the site but has selected Alternative 5,
onsite treatment and discharge to surface water, as a
contingency remedy for the site. The contingency remedy
will be employed if an agreement with the POTW cannot be
reached. The final decision as to whether to treat the
collected ground water onsite or to provide treatment at the
POTW will be made by EPA during the early stages of the
remedial design.

The Annual O & M costs, which were presented incorrectly in
the Proposed Plan, have been revised. The correct O & M
costs are included in Section 7.0 above and in Table 12.

EPA expects that if the contingency remedy is implemented,
collected ground water will be treated onsite by filtration
and air stripping; however, information submitted during the
public comment period indicated that additional unit
processes for onsite treatment may be available. Therefore,
further evaluation of these unit processes may be performed
during a pre-design study and EPA shall determine the most
appropriate process to be incorporated into the design of
the onsite treatment system. The selection of the actual
unit process to be utilized will be based on its
demonstrated ability to effectively remove the contaminants
of concern in a cost-effective manner in order to achieve
compliance with the ARARsS and performance standards set
forth in this ROD.

The Proposed Remedial Action Plan stated that the cleanup
levels for the site would be risk-based (i.e., a cumulative
carcinogenic risk not to exceed 1 x 10~° and a Hazard Index
not to exceed 1.0). The Proposed Plan explained that in
many cases MCLs would be used as cleanup levels but that the
cumulative carcinogenic risk associated with the MCLs for
the contaninants of concern at this site was greater than 1
x 10”% and that the MCLs were therefore not appropriate
cleanup levels. Upon further evaluation and in accordance
with § 300.430(e) (2) (i) of the NCP, 40 C.F.R.

§ 300. 430(e)(2)(i), EPA has determined that the cumulative
carcinogenic risk associated with the HCLs (2 x 107%) is
within the acceptable risk range of 10°¢ to 1076

Therefore, it is appropriate to use non-zero MCLGs and MCLs -
as cleanup levels at this site as set forth in Table 10.
Risk-based cleanup levels were developed for manganese and
acetone because MCLs are not available for those substances.
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TABLE 2

CONTAMINANTS OF CONCERN

CONTAMINANT RME (ug/l)
Acetone 25.1
Benzene 58.6
1,2-dichloroethane (1,2-DCA) 2.7
Tetrachloroethene (PCE) | 2.8
Toluene 1.8
1,1,1-trichlorocethane i1.9
Trichloroethene (TCE) 245.0
Xylene 1.8

Manganese 14,987.2



Table 3

ASSUMPTIONS USED IN CALCULATING EXPOSURE

Chidren Aduits Reference
Ingestion of Groundwater
Ingestion Rate (iters/day) 1.3 e EPA (19888 and 19880)
Exposure Frequency (everts/year) 38 388 Site Specific
Exposure Durstion (years) L1 0 EPA (1988a and 1988b)
Body Weight (kg) 17 ) EPA (19888 and 19850)
Sknsufscearsa(sacm) 7128 19.400 E-A (19898 and 19660)
Exposure time (hours/event) 0.2 - 028 EPA, 1980¢
Exposure frequency (events/yesr) k] 88 Ske Specific
Exposure duration (years) [ 30 Ske Specific :
Body weigit (kg) 17 70 EPA (1900 and 15680,
Inhaistion from Groundwater Use :
Orinking Water Equivalent Factor* 0.88 EPA, 1908

*  SeeSectionS.3.22and AppendixQ of the Remedial Investigation Report

" Complled by: @Wmlm.(!&lmua“iz-oa




Table 4

TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS

-

Weight-ol-
Slope Factor - Evidence Sowrce of .
Chemical (mg/xg/day)-t  Classification Tumor Skte Slope Factor Model
Benzene Onad 0.020 A i) RS One hii (poaled data)
: inhalation 0029 A 1] s One hit (poaled data)
1,2-Dichiorosthane Ol 0.001 82 Circulatory System RIS Lineasized nmuilistage (extra risk)
inhalation 0.001 82 Chculatory System NS Linearized mudlistage (extra risk)
Tetrachiorostheng Ol 0.061 82 Liver HEAST NA
inhalation 0.0018 B2 Loukemia, Liver HEAST NA
Trichiosoethens Ond 0011 82 Liver HEAST NA
inhalation 0017 82 Lang HEASY NA
NA  Not avaliable
RIS Integrated Risk information System
HEAST  Heshh Effects Assessment Summary Tables
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Table S

EPA CATEGORIES FOR POTENTIAL CARCINOGENS

EPA Group
Catsgory Description Evidencs
Group A Human Sufficisnt evidence from epidemiciogio
Carcinogen studies tO SUPPOr a causal association
between ©xposure and Cancer in hurmans
Group B1 Probabile Human Limited evidencs in humans from
Carcinogen epidemialogic studies
Group 82 | Possible Human Sufficient evidence in animals,
) Carcinogen inadequate evidencs in humans
Group C 'Possible Human Limited evidencs in animals and/os
Carcinogen Carinogenic properties in short-term studies
Group O Net Classifled Inadequate evidencs in animals
Group E No Evidence No evidence in at least two adequate
R animal tests or in both epidemiciogic
and anismal studies

Source: EPA, 1908




Table 6

TOXICITY VALUES: POTENTIAL NONCARCINOGENIC EFFECTS

Uncerginty and
Chronic RD*  Confidence Critical RO _Modlying Factors
Chemical (mog/kg/day) Lovel Effect Source UP MP
Acetone Orad 0.1 Low Kidney, Liver IRIS 1000 1
' Tetrachiorosthens Ol 001  Medm  Uver RIS 1000 1
Toluene Onsd 0.2 Medium Blood RIS 100 1
inhaiation 0.8a Medium CNS, Liver, Kidney IRIS NA NA
1,1,1.Trichiorosthane Orad 0.09 Medium Liver IRIS 1000 1
Xylene Ornd 2 Medium Moralkty RIS 100 1
inhatgtion 0.2 Medium  CNS, Mortaiky HEAST NA NA
Manganese Orad 0.1 Medium CNS IRIS 1 NA
NA Not svaiable

IRIS integrated Risk information Systam
HEAST Heaith Effects Assessment Summary Table . '

*  inhaiation reterence dose (RID) valuss have nct been determined; oral RID vaiuss were used In the
axposure calcuiations, except for 1,1, 1-trichiorosthans. HEAST lists an inhalation RO of
0.3 mg/kg/day for 1,1,1-trichicrosthans. mmuﬁnmmsymm.n
uncertainty factor of 100,

a EPA comments for the drait R repornt dated September 17, 1980, p.23, recommended
an inhalation RID of 1.5 mg/kg/day. A more conesrvative vaiue of 0.8 mg/kg/day was
obtained from 4t Quarter 1980 HEAST.

Compied by: BCM Enginesrs inc. (BCM Project Na. 00-8012-02)




Table 7

CANCER RISX ESTIMATES:
INGESTION OF CONTAMINATED GROUMDUATER

CHEMICAL sLore oot
FACTOR (mg/kg/day)

BENZENE ’ 2.9€-02 6.08-04

1,2-0 ICHLOROETHANE 9.1€-02 3.0¢-05

pCE S.18-62 3.0€-05

Tce 1.1€-02 2.0e-a3

INHALATION OF CONTAMINANTS 1N GROUMDMATER OURING uSE

BENZENE 2.9€-02 6.08-04
1,2-DI CHLOROETHANE 9.18-02 3.0€-03
PCE 1.86-03 3.08-03
TCE 1.78-02 2.0€-03

DERNAL ABSORPTION OF CONTAMINANTS [N GROUNDMATER OURING USE

BENZENE 2.9%8-02 2.06-04
1,2-DICHLOROE THANE 9.1E-02 7.0E-06
PCE S.1E-02 2.08-05
TCE 1.1€-02 4.08-03

TOTAL EXPOSURE

CHEMICAL
SPECIFIC
RISK
2.0E-05
3.08-04
2.08-06
2.08-05

2.0€-0%
3.06-06
5.06-08
3.08-03

6.08-06
6.08-07
1.08-06
4.08-07

TOTAL
PATINAY

5.0€-0%

S.08-0S

8.08-08

1.1€-06



Table 8
CHRONIC NAZARD IMDEX ESTIMATES

INGESTION OF CONTAMINANTED GROUNDWATER

CHEMICAL co! R0 HAZARD PATHUAY

) (mg/kg/day) (mg/kg/day) QUOT 1ENT HAZARD
ADULTS INDEX
ACETONE 7.08-04 1.0€-01 7.08-03
PCE 8.02-08 1.0€-02 8.06-03
TOLUENE 5.02-08 2.06-01 3.08-06
1,1,1-TRICHLOROETHANE 4.08-04 9.0€-02 4.08-03
XYLENE 5.08-03 2.08+00 3.08-0%
MANGANESE  4.08-01 1.0€-01 4.08+00
4.0€+00
CHILDREN
ACETONE 2.CE-03 1.0€-01 2.08-02
PCE 2.08-04 1.06-02 2.08-02
TOLUENE 1.08-04 2.08-01 5.02-06
1,1, 1-TRICHLOROETHANE 8.08-06 9.0e-02 9.08-03
XYLENE 9.0€-05 2.0E+00 5.02-08
MANGAKESE 1.1£+00 1.08-0% 1.18+01
1.16+01

INHALATION OF CONTAMINANTS IN GROUNDWATER DURING USE

ADULTS

ACETONE 7.0e-04 1.08-0% 7.06-03
PCE 8.08-05 1.08-02 8.08-03
TOLUENE S.0E-08 6.08-0% 8.0%-03
1,1, 1-TRICHLORCETHANE 2.08-04 9.08-02 2.08-03
XYLENE 5.08-08 2.08-01 3.08-04

2.08-02

CHILOREN

ACETONE 2.08-08 1.08-01 2.0E-02
PCE . 2.08-08 1.08-02 2.08-02
TOLUENE - 1.08-06 6.08-01 2.08-04
1,1,1-TRICHLOROETHANE 7.08-04 9.08-02 8.08-03
XYLENE 1.08-06 2.08-01 $.08-04



.. o TABLE 8 (con’t)

OERMAL ASSORPTION GF CONTAMINANTS [N GROUMDMATER DURING USE

ADULTS

ACETONE 8.0€-06 1.0€-01 8.0£-03
PCE 4.0€-05 1.0€-02 4.08-03
TOLUENE 6.0€-06 2.0€-01 3.08-05
1,1,1-TRICHLORCETHAN 7.0€-08 9.0€-02 T B.08-04
XYLENE : 9.0€-06 2.06+00 S.0E-06
CHILDREW

ACETONE 9.08-08 1.08-01 9.08-05
PCE 6.0E-0% 1.0€-02 6.0E-03
TOLVENE 9.0€-06 2.08-01 5.06-0%
1,1, 1-TRICHLOROETHANE 1.0E-04 9.0€-02 1.08-03
XYLENE 9.0E-06 2.0E+00 $.0€-06

TOTAL EXPOSURE ADULTS

TOTAL EXPOSURE CHILDREN

5.0€-03

7.08-03

4.08+00

1.1E+01



TABLE 9

COMPARISON OF WATER QUALITY GUIDELINES TO PREDICTED

ENVIRONMENTAL CONCENTRATIONS

Predicted Concentrations at

Water Quaity Guidelines (Ug/)® the Point of Releass (ug/)**
Chemical Acute Chronic Aversge AME Maximum
Acstone @ (@ 0.4 08 78
Benzene 5.300 530 03 X ] 138
Chioroform 28,900 1.240 0.1 0.1 ‘ 02
1,1-Dichiorosthane NA NA 0.1 : 0.1 02
1.2-Dichiorosthane 110.000 20,000 0.1 02 : 0.9
1,2-Oichiorosthene 11,400 114D 0.1 oY 0.2
Tetrachiorosthene $.280 840 a.1 02 0.4
Toluene | 17,500 1780 0.t 0.1 0.2
1,1,1-Trichiorosthane 9,320 KO a.e 13 37
Trichiorosthene 48.000 21,900 ‘ 1.1 29 k7 %4
Manganese NA NA 193.0 4782 1,657.4

* EPA 1988 Goid Sooic Quaity Criteris for Water. EPA 440/3-96-1
**  Average and RME groundwater concentrations (far wells) diuted to estimate
concentrations at the point of releass (Alston Branch of the Laipsic River)
Ofution Factor = Shp watar shed ame = S38:08 = 18
Area of far well plume 36E+08
2 Recommended salvert casrier for aquatic bicsssays: non-ttade
b Valus for sciuts Quideiine muitiplied by 0.01 (EPA 1984)
RME Reasonable mudmum eposure
NA Notawaisble

Compiled by: BCM Engineers inc. (BCM Project Na. 00-801202)




TABLE 10

GROUNDWATER CLEANUP LEVELS

Contaminant MCL MCLG CLEANUP

(ugh (ug/ Level

(ug/l

Acetone - - 3,500 (DWEL)
Benzene 5 0 5
1,2-Dichioroethane 5 ] 5
Manganese 50 (SMCL) - 3,000 (NOAEL)
Tetrachioroethene 5 0 5
Toluene 1,000 1,000 1,000
1,1,1-Trichioroethane 200 200 200
Trichloroethene 5 ] 5
Xylene 110,000 10,000 10,000

MCLG - Maximum Contaminant Level Goal

MCL - Maximum Contaminant Level

SMCL - Secondary MCL

DWEL - Drinking Water Equivalent Level calculated using the
RfD following the procedure in EPA/540/G088-003

NOAEL - No Observed Adverse Effact Level caiculated basad
on a 70 kg adukt consuming 2 liters of water per day




TABLE 11

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS (ARARS)
. AND TO BE CONSIDERED MATERIAL (TBCs)

CHEM-SOLV, INC. SITE

L
Requirement
ARAR or TBC Legal Cltation Classification Synopsis

L CHEMICAL SPECIFIC

A Water

1. Safe Drinking Water Act | 42 U.S.C. § 300f ¢f seq.

s. Maximum Contaminant 40CFR§141.00-12 Relevant and Enforoeable standards Remedial action must meet MCLs for

. Levels (MC1s) Appropriate for public drinking water contaminants of concem for which they
supply systems (with at least fifteen | exist and for which the MCLG s set at a
sesvice connections of used by at leved of zero. The NCP requires that
least 25 persons). MCLs spply to where the MCLG for a contaminant has

‘ public water systems that provide been set at a level of zero, the MCL

"o piped water for human promulgated for that contaminant shall be |
consumption. These requirements attained by remedial actions for ground
are not directly applicable since water that is a current or potential source
groundwater at the site is used asa | of drinking water, where the MCL is

i private drinking water supply. relevant and appropriate under the
MCls are, under the circumstances crcumstances of the release.
of this site, relevant and appropriate
requirements.

b. Maximum 40 C.FR § 141.50-51 Relevant and Non-enforceable health Remedial action must meet non-zero

Contaminant Level Appropriate goals for public water supplies. The | MCLGs for contaminants of concem for
Goals (MC1Gs) NCP requires that MCLGs shall be which they exist.

atiained by remedial actions for
ground water that is a current or
potential source of drinking water,
where the MCLGs are relevant and
appropriate under the circumstances
of the release. Analogous to the
discussion for MCLs, MCIGs are
relevant and appropriate
requirements.

'i‘o be
Considered

Non-enforceable guidelines
for public water supply
systems

To be considered for remedial actions
involving groundwater monitoring,
recovery and treatment.




Requirement Applicability to
ARAR or TBC Legal Ciation Clagsification Synopsis Selected Remedy

3. Health' Effects To be Non-enforceable toxicity To be considered where remedial

Assessment Considered data for specific chemicals altemmatives address risk-based criteria
for use in public health or standard setting for cleanup.
assessments. Also to be considered '
are Carcinogenic Potency Factors and
Reference Doses provided in the
Superfund Public Health Evaluation
Manual.

4. State of Delaware Tide 16, § 122 Relevant and Sets criteria for public Remedial action must meet levels
Regulatons Governing Appropriste drinking water supply. These which are more stringent then
Public Drinking Water, requirements are not directly Pederal MCLs and non-zero MCLGs
Revised May 19, 1989 applicable since groundwater at the

site is used as a private drinking water
supply. However, under the
circumstances of this site, these
requirements are relevant and
appropriate.

S. Delaware Surface §6 9.3 (a)(D) Applicable Criteria are provided to maintain Any surface water discharge must
Water Quality and 9.3 (b)(i) surface water of satisfactory quality meet these levels f more stringent
Suandard of Feb. oonsistent with public health and than federal reguladons.

1990 recreational pusposes, the propagation
and protection of fish and aquatic life,
and other beneficial uses of water.

B. Air

i

Clean Alr Act 42USC§ 7401

1. National Ambient Alr | 40 CF.R. Part 50 Relevant and National timitations on ambient Relevant and appropriate should

. Quality Standards Appropriate concentrations of pollutants intended | remedial action include onsite air

" to protect public health and welfare. stripper.

' Applies to for potential releases

resulting from groundwater treatment.

2. Nationa! Emissions 40 CF.R Part 61 Relevant and Standards promulgated for air Air emissions from the air stripper
Standands for Appropriate emissions from spedific source must meet the standard for benzene
Hazardous Air categories. Not applicable but may be
Pollutants relevant and appropriate for emissions

from alr strippers at Superfund sites.




ﬂ Requirement Applicability to
ARAR or TBC Legal Citation Classification Synopsis Selected Remedy
I 1 LOCATION SPBCIFIC

A The Endangered 16 US.C§ 1531 Applicable Requires federal agendies to ensure Potentially affected endangered

Species Act of 1978 SO C.F.R Part 402 that any action authorized by an species have not been identified. The
agency is not likely to jeopardize the remedial action will be implemented
continued existence of any endangered | 50 as not to adversely affect such
or threatened species or adversely resources should any be identified in
affect its critical habitat. the future.

B. The Archaeological 16 USC§ 469 Applicable Requirements relating to potential loss | Archaeological and historical

4 and Historical or destruction of significant sclentific, resources will be identified and
Preservation Act of historical, or archaeological data actions taken to mitigate any adverse
1974 effects on those resources that would

result from implementation of the
remedial action (e.g., construction of

" an onsite treatment system).

C. Delaware Wetlands Title 7, Delaware Applicable Revised June 29, 1984- Requires Applies should discharge to surface
Act of 1973 Code, Ch 66, activities that may adversely affect water affect wetlands.

§ 6607 wetlands in Delaware (0 be permitted.
Permits must be approved by the
county or municipality having
Jurisdiction.

D. Procedures for 40CFRPant 6 Applicable EPA’s policy for carrying out the Applicable should remediation involve
Implementing the Appendix A of Executive Order 11990 discharge to surface water.
Requirements of (Protection of Wetlands). No activity
the Council on that adversely affects a wetland shall
Environmental be permitted if a practicable
Quality on the alternative that has less effect is
National Environ- available. If there s no other
mental Policy Act practical altemative, impacts must be

mitigated. :

B. Ground Water EPA 440/6-84-002 To be Identifies ground water quality to be The EPA aquifer classification will be
Protection Counsidered achieved during remedial actions taken into consideration during
Strategy of 1984 based on aquifer characteristics and design and implementation of the

use. treatment remedy.

F. National Historic 16 USC. §§470 ot Applicable Requires remedial action to take into If the property is digible for oc
Presesvation Act of geq. socoount effects on properties included | induded on the Nationat Register of
1986 36 C.F.R. Part 800 in or eligible for the National Register | Historic Places, actions will be taken

of Historic Places and to minimize
harm to Nadonal Historic Landmarks.

to mitigate any adverse effects that
would result from implementation of
the remedial action (e.g., construction
of an onsite treatment system).




—

Requirement Applicability to
ARAR or TBC Legal Citation Classificatdon Synopsis Selected Remedy

fIL. ACTION SPEXIFIC

A. Occupationa) Health 29CF.R Pars Applicable Provides occupational safety and Applicable to onsite work pesforined
and Safety Act 1904, 1910, and 1926 health requirements for workers during implementation of remedia)

engaged in oasite field activities activities

B. Water

). Clean Water Act 33US.C§135); Applicable Enforceable standards for al) Applicable should remedial action
(CWA); Natlonal 40CFR. Pat 122 discharges to waters of the United Involve discharge to surface water.
Pollutant Discharge States.

Elimination System
Requirements

2. General Pretreatment | 40 CF.R Part 403 Applicable Standards for discharge to POTW. Applicable for discharge of extracted
Regulations groundwater to POTW.

1. Delaware Tide 7, Delaware Applicable Regulations Governing the All wells will be installed and
Environmental Pro- Code, Chapter 60 Construction of Water Wells maintzined according 10 state

i tection Section 6010 procedures for permitting,

construction, and abandonment.

4. Delaware Water Stream Quality Standards are established in order to Applicable sinoce remediation involves
Quality Standards Standard Section 10 regulate the discharge into state discharge to surface water.

waters in order to maintain the
integrity of the water,

S. EPA Policy for Ground | OSWER Directive To be This policy recommends approaches to | This policy will be considered during
Water Remediation at | 9355.4-03 Considered ground water remediation using a the ongoing implementation of the
Superfund Sites pump and (reat system. remedial action.

6. Delaware River Basin Memorandum of Applicable Regulate restorstion, enhancement Applicable if remedial action involves
Commission Water Agreement and preservation of state waters. discharge of >50,000 gallons/day
Quality between the Delaware average over any month or a

River Basin withdrawat of ground water of
Commission 100,000 gallons/day or more average
and the U.S. over any month.

Environmental

Protection




Requirement Applicability to
ARAR or TBC Legal Citation Classification Synopsis Selected Remedy

C. Ar -

1. Delaware Regulations | 7 Delaware Code, Applicable Sets forth the requirement that a If emissions exceed 2.5 1bs/day then
Goveming the Control | Chapter 60, Section permit is necessary to operate an air the substantive requirements of the
of Alr Pollution 6003, Regulation 2, stripper if emissions will exceed 2.5 regulation must be met. In addition,

Section 2.4 lbe/day. the emissions from the air stripper
must meet the Ambient-Alr Quality
Standards set forth in Regulation 3 of
7 Delaware Code, Chapter 60, Section
6003.

2. Control of Alr OSWER Directive To be Policy to guide the selection of To be considered In determining if air
Emissions from Air 9355.0-28 Considered controls for air strippers at emissions controls are necessary for
Strippers at Superfund groundwater sites according to the air | an air stripper. Sources most in need
Ground Water quality status of the site’s location of controls are those with emissions
Sites, June 18, 1989 (i.e., atainment or non-attainment rates in excess of 3 lbs/hour or 18

area). tbs/day or a potental cate of 10
tons/year of total VOCs.

D. Hazardous Waste

1. United States 49 C.F.R Parts 107, Applicable Regulations for transpost of hazardous | Applicable to offsite shipment of
Department of and 171.1-172.604 materials process wastes.

Transportation Rules
for Transportation
of Hazardous
Materials

2. Delaware Regulations | Delaware Reguladons | Applicable Delaware Regulations Governing The collected ground water,
Goveming Hazardous Governing Hazardous Hazardous Waste Part 261 (40 CFR. treatment systems, and hazardous
Waste Waste Part 261) define "hazardous waste”. wastes generated by the treatment

The regulations listed befow apply to systems shail be handied in
(The Solid Waste (“ausc. oo g the handling of such hazardous waste. | accordance with regulations listed
Disposal Act (RCRA)) | peq) . below

a. Standards Applicable Delaware Regulations | Applicable ] Establishes standards for generators of | Applies to wastes generated by the
to Generators of Govemning Hazardous hazardous wastes including waste groundwater treatment systems.
Hazardous Waste Waste, Part 262.10-58 determination manifests and pre-

(40 CF.R Part 262.10- transport requirements.
L))

b. Standards Applicable Delaware Regulations | Applicable Sets forth regulations for off-site Apply to any company contracted to
to Transposiers of Governing Hazardous transporters of hazardous waste in the | transport hazardous material from
Hazardous Waste Waste, Part 263 handling, transportation, and the site.

(40 C.F.R Pant 263) management of the waste.




e —— e —
Requirement Applicability to
ARAR or TBC Legal Citation Classification Synopsis Selected Remedy

. Standards Declaware Regulations Applicable Reguladons for owners and operators Applies to onsite recovery and
for Owners and Governing Hazardous of TSDFs which define acceptable treatment systems and any facilities
Operators of Waste, Part 264 management of hazardous wastes. to which wastes generated at the site
Hazardous Waste (40 CF.R Part 264) may be taken.

Treatment, Storage,
and Disposal
Fadilities (TSDF)

d. RCRA Requirements Delaware Regulations | Applicable Requirements for storage of hazardous | Applicable for onsite treatment
for Use and Governing Hazardous waste in storage containers. systems and temporary storage
Management of Waste, Part 264.170- containers.

Containers 178
(40OCF.RPant
264.170-178)
¢. RCRA Requirements Delaware Regulations Applicable Requirements for storage or treatment | Applicable for onsite treatment
for Tanks Systems Governing Hazardous of hazardous waste in tank systems. systems and temporary storage tanks.
Waste, Part 264.190-
199
(490 C.F.R Pant
264.190-199)

. RCRA Manifest Detaware Regulations Applicable Requirements for manifesting for Applicable for offsite disposat of
System, Record- Governing Hazardous offsite disposal of hazardous wastes. hazardous waste generated by
keeping, and Waste, Part 264.70, treatment systems.

Reporting 264.73-75, and 264.77

' (40 C.F.R Part 264.70,

264.73-75, and
264.77)

§. RCRA Land Disposal 40 CF.R Pant 268 Applicable Restrictions on land disposal of Applicable for land disposal of

Restrictions hazardous wastes. treatment prooess wastes.




Alternative 1

No Action
Ground Water Monitoring

Alternative 2

Ground Water Monitoring
Ground Water Restriction Zone

Alternative 3

Ground Water Monitoring
Ground Water Restriction Zone
Alternate Water Supply

Alternative 4

Ground Water Monitoring
Ground Water Restriction Zone
Alternate Water Supply
Ground Water Collection

Direct Discharge to POTW

Alternative S

Ground Water Monitoring
Ground Water Restriction Zone
Alternate Water Supply
Ground Water Collection
Onsite Treatment

Discharge to Surface Water

Table 12

Cost Summary
Capial Annual
Costs Q&M
$13,500  $25,000-

$81,000
$18,500 $25,000-

$81,000
$30,500- $25,000-
$34,500 $84,000
$110,000- $57,000-
$234,000 $148,000
$181,000- $148,000-

$189,000

$188,000

Present
Worth

$388,000

$391,000

$410,000-
$431,000

$680,000-
$686,000

$687,000-
$688,000



