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SITE HAKB AND LOCATION 
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STATBMBHT 01' BASIS un 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. S 9601 n seq., and, to the extent 
practicable, the National oil 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 srte. 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. 

ASSBSSKBBT 01' THE SITB 

Pursuant to duly delegated authority, I hereby determine, pursuant 
to section 106 of CERCLA, 42 U.S.C. S 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 01' TJIB SELBCTED RBllBDY . 
\ 

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 qround 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 (HCLs) and non-zero Maximum contaminant Level 
Goals (HCLGs) of the Safe Drinking water Act for those contaminants 
for which they exist. Health-based cleanup levels were developed 
for contaminants with no associated HCLs or HCLGs." 
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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 a1ternate water supp1y for residences 
whose wells may become contaminated before the remedial 
action is complete 

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

6.	 Removal of existing recovery wells onsite. 

DECLARATION OP STATUTORY DftERJUDTIONS 

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 treatment 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 ROO 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 levels that allow for unlimited use and 
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unrestricted exposure for five years or lonqer 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 remaininq on the site do 
not prevent unlimited use and unrestricted exposure at the Site. 

3IJ,!5'~ 
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Conourrence With The aecorel Of Dec1d,on For The Ch"'-Solv, Inc.U: 
Supettfunc! Site, Cheswold, Xene Ceuaty, Delaware 

Dear Mr. Erickson: 
I 

Through the coord1natecl etfor~. of DNIEC anel EPA.. the Depa:tmenc believes ch&~ 
an appropriaee remeely hal b.en ••1ec~a4 fo~ the Ch..-Solv. I~. Superfund 
dte. the' .elected re..dy 1a to pump the ccmtamlnatecl 11'Owt.cl v&~er and 
cSischarae to Xent COutltr roN (1: they cSon't; abjeot); ethenis,. erea~ the 
IxcractecS II'QUnci water on dte \&8ina filcradoD ad all air Icripper and 
di.ch.rse the treatecl water Co a local .ever 8yscam. The selec~.el re..dy 1. 
c:onahtent with the var!Olq federal ~ .tate reJU1ac1ona and ii:!entif1.cl 
~. i 

! 

By dFina thi. leceer, Dille formally .xpr..... itl co=w:re~e with the 
••lec~ad l'e.e~. i 

...... 

PGR: OIH/mlb 
DW155 . 

cc: I4wln H. Clark It, Secrecazy 
R. V. ....aD, Proa:- Kanal.~ II 
Staphn If. WilU..... h'ol~" HaMler I 
Dill}\- I. Hanaall., Inj.oc Officer, . 
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DECISION SUMMARY
 

.. 
• J:.'1.0 SITE NAME, LOCATION AND DESCRIPTION 

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 co+ner 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 Cham-Solv. 

Geology - 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 %s 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. 

Soils - Soil at the site is classified as Sassafras sandy loam 
by the united States Department of Agriculture Soil Conservation 
service. The Sassafras consists of deep, well-drained, friab~e, 

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 geologic' 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 contiguous
 
with the silt layer encountered beneath the former Chem-Solv
 
facility. Figure 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
 
calculateq,/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 ;, 
•e, 

of the heterogeneous nature of the sediments. In 1990 and 1991, 
flow velocities for the shallow zone were estimated to be as high 
as 2.9 ft/day assuming a porosity of 15 percent. Because the 
thickness of the intermediate zone was not determined, no 
calculation 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 Features - 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 
archaeological resources exist in the area. According to the 
Beers' Atlas of the state of Delaware (1868), the Chem-Solv 
property appears ~o 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. 

,/ 
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2.0 SITB HISTORY AND BNFORCEKENT ACTIVITIBS 

2.1 His~ory and Previous Inves~iqations - 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);
l,l,l-trichloroethane (TCA); 1,2-dichloroethane (1,2-DCA)i
1-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, 1~84. 
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 failed to comply with the Order. 
In August 1985, DNREC terminated Chem-Solv, Inc.'s interim status 
under RCRA and denied Chem-Solvi 
permit to store hazardous waste. 

Inc.'s request for a RCRA Part B 

. . 
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 
alternativ~s for onsite treatment of the excavated soil. 
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SMC Martin conducted two initial rounds of soil sampling in May 
1985. The samplinq scheme was designed to determine the 
followinq: 

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 
alternatives1 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 ranqed from 0 uq/kq 
(micrograms per kilogram) to 120 uq/kg in the sidewalls, 132 
uq/kg to 3640 uq/kg in the floor, and 26 uq/kg to 244 uq/kg in 
the stockpiled soils. VOC contamination consisted of TCE and 
TCA. 

Based on results from the May 1985 samplinq, SMC Martin concluded 
that soil shreddinq/aeration was the appropriate alternative for 
remediation of the soil and issued a report entitled Eyaluation
of Remedial Alternatiyes for Soil and Groundwater Cleanup at the 
Chem-Solv SOlvent Recoyery Facility. Cheswold. Delaware, 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 orqanic compounds. No acid/base 
neutral compounds were detected. voe concentrations ranqed from 
1.9 to 31 uq/kq. Samples were also collected from the stockpiled
soils and analyzed for VOcs. Total voe concentrations ranqed 
from 1.1 to 480 uq/kq. These results indicated that the 
stockpiled soil contained siqnificant levels of voes and that the 
excavation had not extended to an adequate depth, althouqh soil 
was removed to the water table. Some minor voe contamination 
existed in the in-place soil. 

The soil shreddinq process began on September 9, 1985 and 
continued until November 7, 1985. The stockpiled soils were 
repeatedly passed throuqh 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. 

/ " 
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SMC Martin pUblished the findings of the soil shredding operation.,; 
in a report entitled Removal of Volatile Organic Contaminants ' 
from Soils at the Chem-Solv Solvent Recovery Facility. Cheswold. 
Delaware, dated May 20, 1986. 

DNREC also conducted an extensive investiqation 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. Monitorinq 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 qround water from these 
and domestic wells in the vicinity of Chem-solv were collected 
and analyzed for orqanic priority pollutants, primarily VOCs,
beqinning 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 ranqed from 2.8 uq/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 uq/l), 1,1-dichloroethane (l,l-DCA)
(414 ug/l), 1,1-dichloroethylene (3,200 uq/l), 1,2-dichloroethane 
(1,2-DCA) (30 uq/l), trans-1,2-dichloroethylene (1,000 ug/l),
ethylbenzene (1,100 ug/l), toluene (2,300 uq/l), TCA 
(1,800 ug/l), m-xylene (250 uq/l), o-xylene (106 uq/l), and 
p-xylene (111 uq/l). The inorganic element manganese was also 
found at elevated levels. 

Continued monitoring of ground water quality indicated tha~ 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 hiqh as 418 ug/l and TCE 
was detected on the east side of Route 13 at a level of 
approximatel~ 200 uq/l. 

Contaminant concentrations in the intermediate zone monitorinq 
wells never reached the high levels found in the shallow zone. 
The maximum detected VOC levels in the intermediate zone 
monitorinq wells were 1.3 uq/l chloroform, 1.2 uq/l 1,1-DCA, 
38 uq/l 1,2-dichloropropane, 2.3 uq/l toluene, 2.1 uq/l TCA, and 
3.4 ug/l TCE. 

Information gathered during this early investigation allowed 
DNREC to assess the general hydoqeoloqic 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 SMe Martin's findings, DNREC decided to implement a ground 
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water treatment system that included a collection system and 
treatment of the collected ground water by air stripping. 

The ground water collection 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. In 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 Chem
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/FS, with DNREC and EPA oversight, in accordance with CERCLA. 

3.0 BICjHLlCiB'!'S or COJllltJUU PAB'l'ICIPA'lIOX 

'Pursuant to CERCLA 5 113(k) (2)(B)(i)-(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 Libra~ at Delaware State College in Dover, DE. The notice 
of availa~!lity of these· documents was publish,d in ~ 

" 
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Wilmington News Journal and The Delaware state News on January 
15, 1992. A pUblic comment p~riod 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 Oil 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-men~ioned locations. 

4.0 SCQP. AND ROLE or REMEDIAL ACT:IOJl 

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. In the vicinity of this site, the 
Columbia aquifer is a potential drinking water source. 

5.0 SUKHARY or SITH CHARACTBB:ISTXCS 

In accordance with the AOC signed in 1988, the PRPs 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 als9
 
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 
downqradient 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. 
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5.1 Soils - Low concentrations of orqanic compounds were
 
detected in onsite soils, qenerally at levels below or close to
 
the method quantitation limit (Figure 7). These compounds

included VOCs (TCE, chloroform, methylene chloride, toluene, and
 
xylene), semivolatile orqanics (benzoic acid, bis [2-ethyhexyl]

phthalate, butylbenzylphthalate, and isophorone), and pesticides

(DOD, DOE, and DDT). Twenty inorqanic elements were detected in
 
onsite soils at backqround levels. Generally soils from within
 
the former excavated area had lower concentrations of both
 
orqanic and inorqanic 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 
proqram successfully removed VOCS from the soils. Toluene and 
xylene were detected below method quantitation limits in only one 
sample at estimated concentrations of 2 uq/kq and 3 uq/kq,
respectively. In addition, analytical results from samplinq
locations around the former excavated area show maximum levels of 
chloroform (15 uq/kq), methylene chloride (4 uq/kq), and TCE (5
uq/kq) at levels near the analytical detection limit and indicate 
that the soil remediation proqram encompassed the entire source 
area. 

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

5.2 GroUDO later - Figure 8 summarizes the relevant qround water 
data collected durinq the RI. Wells 9A, 22A, 33A, 39A, 4lA, MWS
3-17, MWS-5-f8, MWS-6-25, and MWS-7-25, drilled to depths of 25 
feet or less, are located in the shallow zone of the Columbia 
aquifer. Wells 98, 58, MWI-1-43, MWX-4-40, and MWI-2-40 are 
drilled in the intermediate zone to depths of approximately 40 
feet. Ground water flows to the northeast in both the shallow 
and intermediate zones. Wells 22A and MWX-1-43 are located 
upqradient of Chem-Solv and represent backqround conditions. 

'Wells 9A, 98, 58, and 33A are located within the property
boundary. The remainder of the wells are located downqradient of 
the property boundary in the direction of qround water flow. 

5.2.1 shalloy lop. Ipvestigation - Eleven VOcs (acetone,

benzene, 1,1-dichloroethane, cis-1,2-dichloroethene, 1,2-DCA,
 
methylene chloride, tetrachloroethene (PCE), toluene, TCA, TCE,
 
and total"Xylenes) were found durinq the qroun~ 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 Cbem-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 
contamination 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, were detected in well 26A. Elevated levels were also found 
in wells further downgradient, but at comparatively lower levels 
(1800 ug/l at well 41Ai 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 96mpounds, such as manganese, become more soluble in 
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water unde~ anaerobic conditions. Low pH and dissolved oxygen 
concentrat~ons 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 manqanese
consequently moves with ground water to the northeast resultinq
in elevated levels of manqanese in wells 39A and 41A. 

5.2.2 Iptermediate Zope 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 monitorinq wells and
 
nearby domestic wells (Fiqure 8).
 

LoW concentrations of volatile and semivolatile orqanic compounds 
were found in the two wells located within the property boundary
and the upgradient well. TCE was detected in well 5B at an 
estimated concentration of 5 uq/l and was not detected in well 9B 
at the quantitation limit. Total semivolatile orqanic TICs were 
10 uq/l in the upgradient well (MWI-1-43), 103 uq/l in well 5B, 
and 60 uq/l in well 9B. No volatile orqanic TICs, semivolatile 
orqanic compounds, or pesticides were detected in any ground 
water sample. Elevated levels of mercury were found in well 9B; 
however, further investiqation revealed that the majority of the 
mercury exists in the less toxic inorqanic 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 
Fiqure 4) was replaced in 1987 after becominqcontaminated with 
VOcs. Samples collected in March 1991 from the American Roofinq, 
new Gearhart, and Simon wells, the ·three wells located closest to 
the Cham-Sol"; property, indicated little impact from the site 
(Fiqure 8). The American Roofinq well showed 1,2-DCA at 5 uq/l.

No other VOCs were detected in the three wells. Manqanese and
 
zinc were not found at elevated levels. Mercury was not
 
detected.
 

In summary, soil samplinq results indicate that the soil 
'shreddinq operation conducted by DNREC in 1985 was Sufficient to 
remediate 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.JrCE and benzene, and the inorqanic 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 OP SITB 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 Remedial Investigation 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 Human 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 
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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. 

&.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, COl). Exposure pathways include all the 
various ways in which humans come in contact with the 
contaminants of concern, either currently or at some time in the 
future. 

The only complete exposure pathway identified at the Chem-Solv 
site is residential use of the qround 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 homeqrown 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 homeqrown
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

showering or bathing can be used to semi-quantitatively evaluate
 
exposure in the stream.
 

Exposure during recreational use of the stream will, be primarily 
derm~l, 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 stream 
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 stream. 

The objective of the exposure assessment is to determine how much 
of the cheJrlcal is actually taken into the body (dose or COl). 
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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 drinkinq 
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. 

&.1.3 Tozici~y AssessmeD~ - 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)-l, 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 bioassays 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~resented in ~able 5. 
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The potential for adverse noncarcinoqenic health effects is
 
estimated with a toxicity value known as a reference dose CRfD).
 
RfOs 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 noncarcinoqens below 
which there is little potential for adverse health effects over a 
lifetime of exposure. The RfD is desiqned to represent this 
threshold level. 

The RfD is calculated from the hiqhest 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 usinq data on 
animals to predict effects on humans and an allowance for 
sensitive individuals. Uncertainty factors ranqe from 1 to 
10,000, based on the confidence level associated with the data. 
The resultinq RfD (mq/kq body weiqht/day) is used to quantify the 
risk. 

6.1.4 Risk Characteri.ation - 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 noncarcinoqens (hazard index, HI). 

6.1.4.1 Carcinogenic Risks - Excess lifetime carcinogenic risk 
is calculated by mUltiplyinq the dose (CDI) times the slope
factor. These risks are probabilities that are qenerally
expressed in scientific notation (e.q., 1 x 10-6). An exc~ss 
lifetime carcinoqenic risk of 1 x 10-6 indicates that, as a 
plausible upper bound, an individual has a one in one million 
chance of developinq cancer as a result of site-related exposure 
to a carcinoqen 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 
toqether. Also, carcinogenic risks for different chemicals are 
added toqetber to determine the risk associated witp the exposure 
pathway for all the chemicals. 

EPA has not established an intake level below which no adverse 
carcinoqenic effects would be expected to occur. Instead, in the 
NCP, EPA has identified a ranqe of acceptable carcinoqenic risks 
of 1 x 10-6 to 1 x 10-4 for Superfund sites. This means that 
tarqet 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 carcinoqenic 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 10-5 • The 
majority of risk is attributed to TeE and benzene, 2 x 10-5 for 
each. Total carcinogenic risk for the inhalation pathway is also 
5 x 10-5 with TeE and benzene contributing the greatest risk at 
3 x 10-5 and 2 x 10-5 , respectively. Dermal absorption presents 
a total carcinogenic risk of 8 x 10-6 , an order of magnitude 
lower than ingestion and inhalation. Total carcinogenic risk for 
all pathways is 1.1 x 10-4 which exceeds the upper bound (1 x 10
4) of EPA's target risk range. 

6.1.4.2 Noncarcinogenic 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 qenera~ed. 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 absorp~ion is not expected. The HQ for adults for the 
inhalation pathway is 2 X 10-2 and the HQ for children is 
5 x 10-2• 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 BnviroDm.n~al Risk Assessment - The environmental risk 
assessment performed for the Chem-Solv site found no unacceptable
risks to the environment. There are no contaminants in the soils 
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 evaluati)pn 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 quideline5 inaicating 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 Chem
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 Levels' 

The human health risk assessment indicates that the carcinogenic
risk (1.1 x 10-4 ) 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 S 300.430(e)(2)(i) of the NOP, 40 C.F.R. S 300.430 
(e) (2) (i), 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 water. 
The cleanup level for acetone is a Drinking water Equivalent
Level calculated using the Reference Dose (RfD). . 

7.0 DBSCRlnlOB or ALTBRD'1'IYB8 

·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 NOP 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 regulations. 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. 

COIIMON ELEMENTS: 

The alternatives considered for the site include several common 
elements. First, all alternatives include a monitoring program
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 remedial 
design for the site. 

Second, all alternatives include removal of seven existing 
recovery wells located on the Chem-Solv property. These wells 
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 operable, 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, S 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 5 also include provisions for 
an alternate water supply to existing users should ground water 

/'/ 

-' 

18 



".: ~ ,

monitoring indicate that contaminants are present in a well at 
concentrations exceedinq cleanup levels. " ..;) 

Five alternatives were evaluated to deal with the risks posed by 
current and/or future qround 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 
qround water. 

cost fiqures 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 followinq is a 
brief summary of each of the alternatives evaluated for the site: 

Alternative 1: 110 Action, GroWl4 water Konitoring 

capital costs: $13,500
 
Annual 0 & 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 bas~d 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 5 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. In 
accordance/with EPA guidance set forth in "Structure and 
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Components ,of Five-Year Revi~ws," 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 sucll": ·::··:.~L 
remedial action to interpret the ground water data and to monitor U, .. ,J) 
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 Monitorinq, Ground water Restriction 
Zone 

Capital Cost: $18,500
 
Annual 0 & 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 contaminat~d 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 fortb 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 tQ be administratively 
feasible fo~ implementation in a fairly short time frame. 

/ 
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A11:erna1:ive 3:	 Ground "a1:er Moni'torinq, Grounc! ".'ter Res~rie'tion_ 
lone, Al1:erna1:e "a1:er Supply ~. 

Capital Costs: $30,500 - $34,500
Annual 0 & M: $25,000 - $84,000 
Present Worth: $410,000 - $431,000 

In addition to qround water monitorinq and the qround water 
restriction zone discussed in Alternatives 1 and 2, Alternative 3 
would provide an alternate water supply to residences where 
qround water monitorinq 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 existinq and future qround water uses would be protected 
with Alternative 3, thouqh no active remediation of the 
contaminated qround water would be conducted. Cleanup levels in 
the aquifer would be reached throuqh natural attenuation. Ground 
water contamination would continue to miqrate and exceedances of 
cleanup levels	 in the aquifer would qo unaddressed. 

The type of well head treatment system to be used would depend on 
the contaminants found durinq monitorinq. Zeolite filters 
installed on supply lines would remove inorqanic compounds, 
includinq manqanese, 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 qrowth 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 confiquration of the well head treatment 
system durinq the remedial desiqn. 

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 Requlations 
Governinq 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) requlations, 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 preventinq the use of the shallow contaminated aquifer. Two 
aquifers, the Cheswold and Frederica, could adequately supply the 
needs of area residents. The Cheswold aquifer is located 60 to 
100 feet below	 qround surface. Althouqh the Columbia, the 
uppermost aquifer beneath the site, provides recharqe to the 
lower aquifers, the levels of contaminants at 60 to 100 feet 
would not ~e expected to· exceed cleanup levels. Wells would be 
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installed in accordance with Delaware Regulations Governing ther~. 
construction of water Wells, Title 7, Delaware Code, Chapter 60',-· 
S 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 F5 assumed that an 
alternate water supply might be provided at two residences 
immediately downgradient of the Chem-Solv property. The actual 
number of wells Which might be affected may differ from this 
estimate. 

Both well head treatment and well replacement are considered 
administratively 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:	 Groun4 .ater XODitoriDq, Groun4 .ater aesuictiOD 
lODe, AlterDate .ater supply, Groun4 .ater 
CollectioD, Discharqe to POTW 

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

Alternative 4 is essentially Alternative 3 with active 
remediation incorporated to remove contaminants from the affected 
aquifer. In addition to the ground water monitorinq proqram 
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 
water collection from the aquifer. An estimated 8 recovery wells 
would be installed onsite to capture the contaminated ground 
water in the Columbia aquifer. The volume of the contaminated 
ground water 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 5 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 FS for 8 
years of active remediation would include quarterly 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 determined 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 Chem
Solv site. One concern with pumping and collection of ground 
water is that if sources remain on the adjacent property, then 

,.

" 23 



benzene and manganese concentrations could increase in the ground 
water as a result of pumpih~. 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 wa~er and soil in the saturated zone to reach equilibrium,
hence the desorption of contaminants from the aquifer soils may 
be the rate-limiting step in contaminant removal from the 
aquifer. 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:	 Groun4 water Xonitoring, Groun4 water aestriction 
Zone, Alternate water supply, Groun4 water' 
Collection, Onsite Treatment, Discharge to Local 
Surface 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. In 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 sewer system. 
The pumping rate developed in the FS was 20 gpm which was 
projected t9 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 ana 
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 th~ 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. S 1314(a) (1), Delaware water Quality
Standards, Stream Quality Standard 10, and Delaware Surface Water 
Quality Standards of February 1990, S 9.3(a) (i) and S 9.3(b) (i).
Discharge would also comply with the Delaware Wetlands Act of 
1973, Title 7, Delaware Code, Chapter 66, S 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. S 469 'and the National Historic Preservation Act of 1986, 
16 U.S.C. 5470. 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.F.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 
qpm. 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
regulations 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 10-4 • 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 maintenan~e 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. 

8.0 SmogRY OP COMPARATIYB ANALYSIS or ALTBRDTIVBS 

The five remedial action alternatives described above were 
compared against the nine evaluation criteria set forth in the 
NCP, 40 C.F.R. S 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. 
associated with each category are as follows: 

THRESHOLD CRITERIA 

The cri1=e~ia 
".' ~ r 

•	 Overall protection of human health and the 
environment 

•	 Compliance with applicable or relevant and appropriate
requirements (ARARS) 

PRIMARY BALANCING CRITERIA 

•	 Long-term effectiveness 
•	 Reduction of toxicity, mobility, 

treatment 
•	 Short-term effectiveness 
•	 Implementability 
•	 Cost 

MODIFYING CRITERIA 

•	 Community acceptance
•	 Support agency acceptance 

or volume through 

These evaluation criteria relate directly to requirements in
 
S 121,of CERCLA, 42 U.S.C. S 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 r~edies. 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	 Oyerall 'Protectiop of Humap 'ealth anO the Bnvironmept 

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 
eliminate~/by restricting future installation 9f residential 
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wells in the contaminated area. The contingency for an alternate 
water supply also provides protection for current users in tQa,~,. , 
area by providing well head treatment to reduce contaminant ,J':'."'J".iL 
concentrations to cleanup levels or by installation of a new wel~ 
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 
onsite air stripper. If 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 co11ection 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 5.
 

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 wi~h ARARS 

This criterion addresses whether a remedy will meet all of the
 
applicable o~ relevant and appropriate requirements (~s) of
 
other federal and state environmental laws and/or prov1des

grounds for invoking a waiver. Table 11 summarizes the ARARs for
 
the site.
 

Alternatives 3, 4 and 5 would comply with all ARARs associated 
with drinking water standards (HCLs and non-zero HCLGs), 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 water inclUding effluent limitations based on state water 
quality standards and federal ambient water quality criteria. 
AlternatiVfJ 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. , ! : \ 

f, ,.~ .oJ 

8.3 Long-term Bffectiveness 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 5 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 aquifer 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 Reduction in Toxicity. Mobility. or volume Through Treatment 

Reduction of toxicity, mobility, o~ 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 siqnifi9antly
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 wou~ require offsite disposal. The tox~city and volume of 
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contaminants in collected groQnd 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 Shor~-~erm Bffec~iveDess 

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 
contaminated 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 5 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 Implgel1t;abili1:y 

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 ~equlations. 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 5, 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. In 
addition, discharge of treated effluent to surface water would 
require compliance with the substantive requirements of the 
National 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 COS1; 

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 Aooeptanoe 

The state of Delaware concurs with the selected remedy presented
in section 9.0 of this document. 

8.9	 community Aooeptanoe 

Generally, local residents expressed no opposition to the 
selected remedy. Kent County expressed some concern with the use 
of the POTW 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	 SELECTED REMEDY: DESCRIPTION AND PERPO~CE STANDARDS 

Based on the findings in the RIfFS, 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: 

•	 Collection of contaminated ground water 

•	 Discharge of 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 

•	 Deed r~strictions 

•	 Removal of existing recovery wells 

Each component of the remedy and appropriate performance 
standards are described below. 
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A. Collection of Contaminate4 Groun4 water 

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

Performance Stan4ards for Groun4 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. ~he "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 Kent County POTW or 
Onsite Treatment with Discharqe to Local Surface water. 

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

Performance Stan4ard for Discharqe 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 
Rent	 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. If 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 wil~ 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 Discharqe to 
Surface watera 

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 
Disch~rge Elimination System (NPDES) pr~am, 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 Qua~ity 
criteria for Protaotion of Human Health and Ambient Water . 
Quality criteria for Protection of Aquatic Life, 33 U.S.C. ,S 
1314(a) (1), Delaware Water Quality Standards, Stream Quality 
Standard 10, and Delaware Surface water Quality Standards of 
February 1990, S 9.3(a)(i) and S 9.3(b) (i). Discharge shall 
also comply with the Delaware Wetlands Act of 1973, Title 7, 
Delaware Code, Chapter 66, S 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 10-4 • If 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, S 6003, Regulation 2, S 2.4,
 
and "Control 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. S 469 and the National Historic Preservation Act of 1986,
 
16 U.S.C. S 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 2~8, and DOT
 
regulations for transport of hazardous materials, 49 C.F.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 ph 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. GrouD4 water KODi~oriDg 

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. In 
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. COD~in9.ncy for an Al~eJ:Jla~•••~.r 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 aquifer. Well head treatment 
shall consist of filtration to remove inorganic contaminants 
and/or carpon adsorption units to remove VOCs. An operation and 
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maintenance plan approved by EPA shall be required for the well 
head treatment systems. 

Performance Standard for Alternate Water supply: 

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.q., spent carbon 
adsorption units or filtration media) shall be handled and 
disposed of offsite in accordance with Delaware Regulations
Governinq 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 Governinq 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 qround water 
restriction zone in which no drinkinq water wells shall be 
permitted to be installed in the Columbia aquifer until cleanup
levels have been achieved throuqhout the contaminated area. 

Performance standard for the Restriction Zone: 

EPA and DNREC shall determine the extent of the qround water 
restriction zone which shall encompass the entire contaminated 
area includinq an appropriate buffer zone, and shall prohibit
installation of drinkinq·water wells in the uppermost water table 
aquifer, 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 
qround water restriction zone. The deed restrictions shall 
.remain in effect until cleanup levels are achieved throuqhout the 
contaminated area. . 

G. Removal of hiatine) Reoovery .ella 

All recovery wells installed by DNREC as part of the collection 
system Which operated from 1985 to 1988 and which are presently 
located on the Chem-Solv property shall be removed. All existinq

/ 
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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. If 
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 indefini~e 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 contaminant reduction; 

3) institutional controls may be provided/maintained to 
restrict access to those portions of the aquifer 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 5 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 DBTBRMI~TIONS 

'EPA's primary responsibility at superfund sites is to undertake 
remedial actions that are protective of human health and the 
environment. In addition, S 121 of CERCLA, 42 U.S.C. S 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 of Human Health and the Environment - 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 yith Applicable or Relevant and ARP~opriat•. 
Requiremepts - 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-Bffectiveness - 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 utilization 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 Treatmen\ 18 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. 

11.0 "DOCUHEIITATXON or S%G!fII'%CP'l' CBNIQB8 

The following changes have been made since the Proposed Plan was 
issued on January 15, 1992: 

/ ,/ 
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1.	 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 water 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. 

2.	 The Annual 0 & M costs, which were presented incorrectly in 
the Proposed Plan, have been revised. The correct 0 & M 
costs are included in section 7.0 above and in Table 12. 

3.	 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 ARARs and performance standards set 
forth in this ROD. . 

4.	 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 10-6 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 ~he MCLs for 
the contaminants of concern at this site was greater than 1 
x 10-6 and that the MCLs were therefore not appropriate 
cleanup levels. Upon further evaluation and in accordance 
with S 300.430(e) (2)(i) of the NCP, 40 C.F.R. 
S 300.430(e)(2)(i), EPA has determined that the cumulative 
carcinog~nic risk associated with the MCLs (2 x 10-5) is 
within the acceptable risk range of 10-4 to 10-6 • 
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
 

ORIGINAL 
CONTAMINANTS OJ' CONCERN (t?ed) 

CONTAMINANT DB Cuq/1) 

Acetone 25 . 1 

Benzene 58. 6 

1,2-dichloroethane (1,2-DCA) 2.7 

Tetrachloroethene (PCE) 2.8 

Toluene J..8 

l,l,l-trichloroethane 11.9 

Trichloroethene (TCE) 245.0 

Xylene 1.8 

Manganese 14,987.2 

/
I' 

I 
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Table 3 

ASSUMPTIONS USED IN CALCULATING EXPOSURE 

Chldren Ac:I~ Reference 

Ingnttgn gfGrgundwItW 
IngntJan Rate ~1t8rs/day) 1.3 
Exposu... Frequency (events/yell) 
ExpoIcn DuratIOn (years) -5 
BodyWeight (kg) 17 

PIIlTIII AbpptIqn frpm GrpundwIt-u. 
Skinsurface... (sq. em)
 
ExpoIcn lime (houri/event)
 
ExpoIan hquIncy (..../~
 

ExpoII n duration (years)
 
Body weigt'a (kg)
 

Inh,laIIgn frgm GroundWlt-UM 

7,1. 

-5

0.25 

17 

Drinking W...EquMlent F.... 

• S..SICdon5.3.2.2andAPPllldIlcQ ot 1:11. _

2 
361 
30 
70 

19,400 

-0.25 

30 
70 

0.91 

EPA (1989aand 1989b) 
SIteSpecIIc
 
EPA (1989a and 1988b)
 
EPA (1988a and 1989b)
 

EPA (1988a and 1988b)
 
EPA. 1&0
 
S..SpecIIc 
SII. SpecIIc 
EPA (1... and ~989b) 

EPA.1. 

••d1al IDV••tlqatloD R.port 

/ ,.'.'
/ ' ,, . 

~~ . . 
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Table 4 

TOXICITY VALUES: POTENTIAL CARCINOGENIC EFFECTS 

-, 

-- '\ 

ChemIcal 
SIopefldOr 

(mg/kg/day)-1 

Weight-ol
. Evidence 
CIaisIIc8IIon Tumor SIIe 

Source of 
SIopeFador Model 

Benzene Oral 
InhII8IIon 

0.028 
0.028 . 

A 
A 

(11 
(11 

IRIS 
IRIS 

Onehi (pooled data) 
One hi (pooled daJa) 

1.2-D1ch1or0ehn8 

Te1radIIor08lhelMt 

Trichloroelhene 

Oral 
InhII8IIon 

Oral 
InhII8IIon 

Oral 
InhBIadon 

0.091 
0.091 
0.051 
0.0018 
0.011 
0.017 

B2 
B2 
82
B2 
B2 
82 

CInUalorySyslem 
CIr"'ory Sysaem 
lNer 
leukemia. Uver 
lNer 
Lung 

IRIS 
IRIS 

HEAST 
HEAST 
HEAST 
HEAST 

Unearlzed nUdsiage (exira risk) 
Uneartzed nUtislage (extra risk) 

NA 
NA 
NA 
NA 

NA 
IRIS 

HEAST 
(11 

HoIavaIabIe 
......... RIsk InIonnIdon Sy&1em 
He8IIh EIeda ~ summary T...... 
AaM myeIogenouI ......... end Iplasllc anemia 

C") 
.:-.~... .. ) 

) J 
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Table 5 

EPA CATEGORIES FOR POTENTIAL CARCINOGENS 

EPA . Group 
Category D8ICfipdon Evidence 

GroupA 

GroupB1 

GroupB2 

Groupe 

GroupO 

GroupE 

.
Source: EPA. 1_ 

Human 
CarcInogen 

NoEvlcMla' 

Sufllcient evidence from epldernkJlogiostud_ to support a caUlalauoclation 
betl,WI1 expoan and cancar In humanI 

LJmIIId lYIdence InanImIII and/Oft 
carInogInic ~ In Ihart-tlrm stud.. 

No lYIdence InatI_twoadequate 
anlmlltIItI «In baIh ~ 

and aninIIltudlae 

,/ ..•. 
./ , " 

.- " .. 
• w·" •• 
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Table 6 

TOXICITY VALUES: POTENTIAL NONCARCINOGENIC EFFECTS 

Uncertainty and 
Chronic RtD • ConfIdence CrItIC8I RID Moc:t!!y!nP FadQII 

Chemlcll (mg/kgjday) l8vtI Effect Source UF MF 

Acetone	 0l'1li 0.1 Low KldMy. Uv. IRIS 1000 '1 

Tetrachtoroelhene 0l'1li 0.01 MedU'n Uver	 IRIS 1000 1 
Tofu.".	 0l'1li 0.2 MedU'n Blood IRIS 100 1 

Inhalation O.S. MedU'n CNS. LIver. KIdney IRIS NA NA 
1,1,1·Trlchloroeth8ne 01'11 0.01 MIdUn LIver IAIS 1000 1 
Xylene 01'11 2 Medlwn MOftIIIIy IRIS 100 1 

Inhalation 0.2 MedUn CNS. Martllily HEAST NA NA 
Mangan.. Orlll 0.1 MIdUn CNS IAIS 1 NA 

, 

NA Notavalable
 
IAIS Integrated Risk Informadari SystIm
 

HEAST H8IIth effects ~ 8ummIry Table
 
•	 Inhltatlanreflrencl dOle (RID) YIIu.....natbIM d.lrmInad; 0lIl RID VII..MI8 used In the 

, expoean ~ IXCIPtfor1.1.1-tr1ch1c:lro1bn HIAST an r.'wIatIon AID d 
0.3 mg/kg/day for 1.1.1~CrtIIcat.....the rwYaUI ayIIImwlh an 
uncartaJnty faCtor d 100. 

a	 EPA c:arnrMntI for the drift AI rIPGd d-.d 8aptambIr 17,1.p.23. rICaI'M'IMdId
 
anInhaIadan AIDd 1.5 moJkWday. A men~wIuI 01 0.8mgJkgJdaywa
 
obtaNd from..QuIrW1.HEAST.
 

CompMed by: SCM ElIgiMnInc. (SCM PrajICt No. OMD12.Q2) 

// 
~.'I. ,.f 



Table 7 

CANCER RISK ESTIMATES
INGESTION OF CONTAMINATED GROUNDWATER 

CHEMICAL 

BENZENE 
1,2-DICHLOROETHANE 
PCE 
TCE 

SLOPE 
FACTOR 

2.9£-02 
9.1E-02 
5.1E-02 
1.1E-02 

CDI 
(mgJkg/day) 

6.0E-04 
3.0E-OS 
3.0E-05 
2.0E-OJ 

CHEMICAL 
SPECIFIC 
RISIC 
2.0E-05 
3.0E-06 
2.0E-06 
2.0E-05 

TOTAL 
PATHWAY 
EXPOSURE 

5.0E-OS 

INHALATION OF CONTAMINANTS III GRCIJtlOWATER DURIIiG USE 

BENZENE 
1,2-DICHLOROETHANE 
PCE 
TCE 

2.9£-02 
9.1E-02 
1.8E-Q3 
1.7E-02 

6.0E-04 
3.0E-OS 
l.OE-OS 
2.0E-OJ 

2.0E-OS 
3.0E-06 
5.0E-oa 
l.0E-05 

5.0E-OS 

DERMAL ABSORPTION OF CONTAMIIiANTS III GRCUNOWATER DURING USE 

BENZENE 
1,2-DICHLOROETHAIIE 
PCE 
TCE 

2.9£-02 
9.1E-02 
5.1E-02 
1.1E-02 

2.0E-04 
7.0E-06 
2.0E-OS 
4.DE-OS 

6.0E-06 
6.0E-07 
1.0E-06 
4.0E-07 

I.DE-06 

TOTAL EXPOSURE 1.1E-04 

; . 
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CHRONIC HAZARD 
Table 8 

INDEX ESTIMATES 

(:::::~ OF CONTAMINANTED :~WATER 

I 

rULTS 

lACE TONE 

I 
PCE 
/TOLUENE 
1,1,1-TRICHLOROETHANE

i:::ESE 

(mg/kg/dBy) 

7.oe-04 
8.oe-05 
5.0£-05 
4.0£-04 
5.0E-05 
4.0E-01 

RfD 
(lIlliJ/kg/dBy) 

1.0e-01 
1.0E-02 
2_oe-01 
9.0E-02 
2.0£+00 
1.0E-01 

HAZARD 
QUOTIENT 

7.0e-03 
8.0E-03 
l_oe-04 
4.0£-03 
l.GE-05 
4.0£+00 

PATHWAY 
HAZARD 

INDEX 

4.0E+00 

CHILDREN 

ACETONE 
PCE 
TOLUENE 
1,1,1-TRICHLOROETHANE 
XYLENE 
MANGANESE 

2.0E-03 
2.0E-04 
1.0E-04 
8.0E·04 
9.0E-05 
1.1E+OO 

1.0E-01 
1.0£-02 
2.0E-01 
9.01-02 
2.0£+00 
1.0£-01 

2.0E-02 
2.0E-02 
5_DE-04 
9.01-03 
5.01-05 
1.1E+01 

1.1E+01 

INHALATION OF CONTAMINANTS IN GRClJNDWATER DURING USE 

ADULTS 

ACETONE 
PeE 
TOLUENE 
1, 1,1-TRICHLOROETHANE 
XYLENE 

7.CIE-04 
I.CIE·05 
5.0E-OS 
2.01·04 
'5.C!E-05 

1.01-01 
1.01·02 
6.GE·01 
9.C!E-OZ 
2.C!E·01 

7.01-03 
1.00·as 
1.01·05 
2.0E·as 
3.C!E-04 

2.01·02 

CHILDREN 

ACETONE 
PCE 
TOLUENE 
1,1,1-TRICHLOROETHAN. 
XYLENE 

2_C!E-as 
2.01-04 
1.CIE-06 
7.01-06 
1.01·04 

1.01-01 
1.01·02 
6.CIE-01 
9.01-02 
2.01·01 

2.01·02 
2.01-02 
2...·04 
I.GE-as 
5.0E·04 

5.01·02 

/ ~." .
,-/ ' 



DER~L ABSORPTION OF CONTAMINANTS 

ADULTS 

ACETONE 8.0E·06 
Pee 4.0E·05 
TOLUENE 6.OE·06 
'.'.'-TRICHLOROETHANE 7.0E·05 
XYLENE 9.0E·06 

CHILDREN 

ACETONE 9.0E-06 
Pee 6.OE-05 
TOlUENE 9.0E-06 
'.'.'·TRICHLOROETHANE 1.0£-04 
XYlENE 9.0E-06 

TOTAL EXPOSURE ADUL TS 

TOTAL EXPOSURE CHILDREN 

TABLE 8 

IN GROUND~ATER DURING USE 

1.0E·01 
1.0E-02 
2.0E-01 
9.0E-02 
2.0£+00 

1.0E-01 
1.0E-02 
2.0E-01 
9.0£-02 
2.0£+00 

(can't) 

8.0£-OS 
4.0E-03 
3.0E-OS 
8.0£-04 
5.0£-06 

5.0£-03 

9.0E-OS 
6.OE-0] 
5.0E-D5 
1.0£-0] 
5.0£-06 

7.0£-03 

4.OE+OO 

1.1E+01 

,e' 

, 
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TABLE 9 

COMPARISON OFWATER QUAUTY GUIOEUNES TOPREDICTED 
. E~RONMENTALCONc~nONS 

Predlctld ConceiItJ1ItIonI at 
WAttr Quality Quid"'". lygID· the Point d R...... MIII,.

Chemlc8l Acut. Chrontc Average AM! Maxinum 

Acetone <a) <a) 0.4 0.8 7.5 
Benzene 5•• 53b 0.3 0.8 13.1 
Chloroform 28.9OD 1,240 0.1 0.1 0.2 
1~1.Q~ NA NA 0.1 0.1 0.2 
1.2.Qlchloro8lhlne 110.000 20.000 0.1 0.2 o.a 
1.2.Qlchlor08IhIne 11•• 114 b 0.1 0.1 0.2 
Tetrachlorollhene 5.280 840 0.1 0.2 0.4 
Toluene \ 17.500 171 b 0.1 0.1 0.2 
1;1.1.TrtchlorOeIhIne 9.320. 93b 0.1 1.3 3.7 
Trtchloroethene 45.000 21•• 1.1 2.9 38.7 
Manganese NA NA 193.0 4'18.2 1.857.4 

• EPA. 1-' GoidBoalc: QUlllyCrlMafarw... EPA440/S*1 
.- Avnge and AMI ~COI'IC8i""'. (firWIll) dI&4Id to ......
 

Conc8ilbadon••the..~ fII••• (AIIIan BrInch ~the LIipIIc AIvIrt
 
OludonFaetor- H • .-IbId.. - .Ac3EtQl - 15
 

ArIia atflrWII pUne 3..tOl
 
a Recornrt'*dedlOlvlnl Cllrllrfar..._ bIoI••yc non-tadc
 
b Value far..gUdIUne ndIpIIId bV 0.01 (EPA1884)
 

RME A......1IIIXInun..... 
. NA Not avdabIe . 

/ ~; 
I ',' 

.; '. 
..-.. "' 
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TABLE 10 

GROUNDWATER CLEANUP LEVELS 

Contaminant MCl MClG CLEANUP 
(ug/I) (ug/O Level 

(ug/O 

Acetone 3,500 (DWEl) 

Benzene 5 0 5 

1,2-Dichloroethane 5 0 5 

Manganese 50 (SMCL) 3,000 (NOAEl) 

Tetrachloroethene 5 0 5 

Toluene 1,000 1,000 1,000 

1,1,1·Trichloroethane 200 200 200 

Trichloroethene 5 0 5 

Xylene 10,000 10,000 10,000 

MClG • Maximum Contaminant level Goal 
MCl - Maximum Contaminant Level 
SMCl - Secondary MOL 
DWEl - DrinkingWaterEquivalent Level calculated using the 

RfO following the procec:Jure In EPA/540/G088-OO3 
NOAEl - No Observed Adverse EffectLevel calculated based 

on a 70 kg adult consuming 2 litersof water per day 

,/ .•. 
./ ' 



TABLE 11
 

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

CHEM-SOLV, INC. SITE
 

" 

" 

AltAR 01' TBC " LegalCitadon Casslf'icadon 
Requirement 
Synopsis 

AppUcability to 
5elected Remedy 

L OIEMICAL SIW1JlIC 
-

A. Walei' 

1. safe Drin1dnJ Water N:t 42 US.c. § 300fet!!!l. 

a. MulmlUD'Contaminant 4Oc.F.R§ 141.11-12 Relevant and Enfon:eable standards Remedial action must meet MCU for 
Levell (Ma.) Appropriatl! for public drinking water 

supply systemI (with at least fifteen 
serviceconnec:dolll of used by at 
least 25 penons). MCU apply to 
public water systems that provide 
piped walei' for human 
consumpdon. These requiremenll 
8ft! not:directlyapplicable since 
groundwater at the altl! Is used u a 
privati! drinking water supply. 
Ma. are, under the clrc:umstancs 
of this lite. relevant and approprlatl! 
requiremenll. 

contamlnanll of concan for which they 
exist and for which the MCLG Is set at a 
level of zero. The NCP requires that 
where the MCLG for a contaminant has 
been set at a Jewel of zero, the MCL 
promulgated for that contaminant shaD be 
attained by remedial actions for ground 
water that Is a CWTeI1t 01' potl!ndallOun:e 
of drinking water, where the MCLIs 
relevant and appropriate under the 
circumstances of the releue. 

b.Muimum 40 c.F.R § 141.50-51 Relevant and Non-enforceable health Remedialaction must meet non-zero 
Contaminant Level Appropriatl! goals for pubUc water supplies. The MCLGsfor contaminanll of concern for 
Goals (MCLGs) NCP requires that MCLGssbaUbe which they exist. 

'. attained by remedial acdona for 
ground water that Is a CWTeI1t or 
potl!ndalllOUJ'te of drinking water, 
where the MCLGs are relevant and 
appropriate under the c:ircwnstances 
of the reIeue. Analogous to the 
discussion for Mcu, MCLGsare 
relevant and appropriatl! 
requlremenll. 

2. EPA Health 
Advisoriea 

EPA Office of 
Drinking Water 

To be 
Considered 

Non-enfon:eable guideUnes 
for pubUc water supply 
systems 

To be considered for remedial aedons 
involving groundwater monitoring, 
recxJ\'ery and treatment, 

Ifj f:! 
c 

..:2 :":' 
;~. ~ .
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ARARorTBC
! 

regal Citation Oassification 
Requirement 
Synopsis 

Applicability to 
Selected Remedy 

3. Health Effecll 
Alselsment 

'. 
" 

-, 

\..." 

To be 
Considered 

Non-afon:eable toxidty 
clara for specific:: chemicals 
for use In public: health 
assessments. Also to beconsidered 
are carcinosenic: Potency Facton and 
Reference Doses provided In the 
SuperfundPublic: Health Evaluation 
Manual. 

To beconsidered where remedial 
alternativesaddress risk-basedcriteria 
or standard setting for cleanup. 

-t. State d DeIawaJe 
Iepl8dons GcMmIIq 
Public DrinIdns Well!r, 
Reviled May 19, 1989 

ntle 16. § 122 Relevantand 
Appropriate 

sets crilerla for public: 
cIrln1dnr water supply. These 
requirementl are not directly 
applicablelI1na: groundwater at the 
site Isused 81 a private cIrInldns water 
supply. However, under the 
dn:umstanc:es of this site, these 
requlrementl are relevant and 
appropriate. 

Remedial action must meet levels 
which are more sbingent then 
Federal MCIA and non-zero MCLGs 

5. Delaware Surface II 9.3 (a)(I) Applicable Qflerla are proYided to malnraln Anysurface water discharge must 
WalS' QuaUty and 9.3 (b)(O IUlfacewater of satisfactoryquality meet these 1eYeIs If more sbingent 
Standard d Feb. c:oosIstent with public: health and than federal regulations. 
1990 recreationalpurposes, the propaptiOll 

and protection of fiIh and aquade: Ufe, 
and other bene8dal uses of water. 

B.Nr 

C2eanNrkt 42 U.5.C17401 

1. National Ambient AIr 
QuaUty Stanc1anIa 

-. 

40 c.PA Part 50 Relevantand 
Appropriate 

Nationalllmltadons on ambient 
c:onc:entnadons d pollutants Intended 
to protee:t public: health and welfare. 
Applies to for potential releases 
resultins from groundwater treatment. 

Relevantand appropriate should 
remedial action Include OOlite air 
stripper. 

2. National Emfssloas 40 c.P.R Part 61 Relevantand Standards promulgated for air AIr emissions from the air stripper 
Standards for Appropriate emissions from specific:: source must meet the standard for benzene 
HuanIousNr catqories. Not applicable but may be 
Mutantl relevant and appropriate for emissions 

from air snippen at Superfund sites. 

n 

~7l:~ 
~~~ ::;: .. 
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ARARorTBC Legal Citation Classification 
Requirement 
Synopsis 

Applicability to 
Selected Remedy 

nLOCA'IION SPSmC 

A. The Endanaered 16 U.S.C § 1531 Applicable Requires federal agencies to ensure Potentla1ly affected endangered 
Species AI::t of 1978 

; 

" 
, 
'\ 

50 CJI.a Part 402 that any action authorized by an 
agency Is not likely to jeopardize the 
continued existence of any endangered 
or threatened species or adversely 
affect Its critical habitat. 

species have not been identified. The 
remedial action will be implemented 
10 as not to adveneJy affect such 
resoun:es should any be identified in 
the future. 

B. The Archaeological 16 U.S.C § 469 Applicable Requirements relating to potendalloa Archaeological and historical 
andHistorIcal or destruction of significant scientific:, resoun:es will be identified and 
Preservadon AI::t of hIstorfca1, or archaeological data actions taken to mitigate any adverse 
1974 effectson those resoun:es that would 

result from Implementation of the 
remedial aedon (e.g., oonstruction of 
an onslte treatment system). 

c.DeIawan! Wetlands 11de 7, Delaware Applicable Revised June 29, 1984- Requires Applies should discharge to surface 
Jdofl~3 Code, Ch 66, 

16607 
lICdvities that may adversely affect 
wetlands in Delaware to be permitted. 
Pennits must be approved by the 
county or municipality having 
jurisdiction. 

water affect wedands. 

D. Procedures for 40 C.F.R Part 6 Applicable EPA's policy for carryingout the AppUcable shouid remediation inwlve 
ImpiemendDa the AppendiIA provisions of Executive Order 11990 cIisc:harge to surface water. 
Requirements of (Proteetfon of Wetlands). No activity 
the Counc:Il on that achenely affects a wetland shaD 
Environmental be pennitted If a pracdcable 
QuaUty on the alternadve that has less effect Is 
Nadonal EnWon awnable. If thereIsno other 
mental PoIIc:y AI::t pracdcal alternative, Impacts must be 

m1dgabld. 

E. Ground Water EPA 44016-84-002 To be Identifies ground water quality to be The EPA aquifer classification win be 
Protection Considered achieved during remedial actions taken into consideration during 
Strategy of 1984 based on aquifer characteristics and 

use. 
design and Implementation of the 
treatment remedy. 

F. Nadonal Historic 16 usc, §§470a Applicable Requires remedial action to take Into If the propeny Is eligible for or 
Presemldon lid of g. account effects on properties Included included on the National Register of 
1986 36 CJI.R. Part 800 In or eligible for the National Register 

of Historic Places and to minimize 
hann to National Historic Landmarks. 

Historic Places, actions wJ1l be taken 
to mitigate any adverse effects that 
would result from Implementation of 
the remedial aedon (e.g., construction 
of an onslte treatment system). r"')

.... ,...... ." ";~ 

: "'J ~"";.! 
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ARARorTBC I.ep1 Chadon aassiRcadon 
Requirement 
Synopsis 

Applicability to 
Selected Remedy 

m. ACI'ION snanc 

It. OCIl:upadonal Health 29 c.F.RPatu Applicable ProvIdes ocxupadonaJsafety and AppUcable to onsite work perfonned 
and safety kt 1904, 1910, and 1926 health requirements for worken during implementation of remedial 

engaged in onsite field activities activities 
" 

S. Water '. 
-, 

1. aean Water ltd '\ 
(CW~; Nadona1 
Pollutant Diac:barae 
PJlmination SyIb!m 
R.equiremen.. 

33 U.s.C§ 1251; 
'10c.FoR. Part 122 

ApplIcable 

-
Enforceablestandards for all 
cIisc:harses to waterllof the United 
States. 

Applicable should remedial action 
involvecIisduuJe to surfacewater. 

2. GeneralPletratmeDt 
Replatlonl 

'10c.F.RPart403 ApplIcable SCandarcIs for discbarge to P01W. AppUcabie for discharge of emacted 
poundwater to PO'IW. 

3.DeIaware nile 7, Delaware Applicable Repladona Gmeming the AllweDs will be insraUed and 
Environmental Pro- COde, OIapter 60 Construction of Water Wells maintainedaaDMingtos~te 

CIlCdoa Sec:Iion 6010 procedures for permitting, 
amstruetfon, and abandonment. 

4. Delawme WalB' Stream QualIty Standards -= established in order to AppUcab1e since remediation involws 
Qual1tyStandaJds SIandardSection 10 replate the disc:harge into state disc:harge to surface water. 

waterll in order to maintain the 
intesrityof the WBar. 

5. EPA PoIIq for'Ground 
Water Rmtediadal at 
SUperfuDdSfrs 

OSWER DIrec:tiw 
9355.4-03 

To be 
ConsicleRd 

ThispolicyreconunencIs approaches to 
pound water nmediadon usin& a 
pump and treat system. 

This policy will beconsidered during 
the ongoing implementation of the 
remedial action. 

6. Delawme RMrI!Isfn 
commfssIoa W..
Qual1ty 

Memorandum of 
Ap'eement 
betweenthe Delawme 
RIver BasIn 
0JmmJssi0n 
and the U.s. 
Environmental 
PaUltldfoo J.Benq 
Repon m(I m.s and 
V.I) 

ApplIcable Regulate restoration, enhancement 
and presemadon of state waters. 

AppUcabie if remedial action involws 
cIischarBe of >50,000 gaUonaIday 
average over any month or a 
withdrawal of ground water of 
100,000 gaUona/dayor more aYa'8ge 
0\'eI' any month. 

';"', 
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ARARorTBC Legal Citation Classification 
Requirement 
Synopsis 

Applicability to 
Selected Remedy 

c.AIr 

I 

1. Delaware Repdadona 
GovemIq die ConbOl 
of AIr Pollution . 

", \ 

7 Delaware Code, 
Chapter 60, Section 
6003, ResuJadon 2, 
Section 2.4 

Applicable 

-

Sets forth the requirement that a 
permit Is necessaryto operate an air 
IItIipper If emissions will exceed 2.5 
Ibs"day. 

Ifemissions exoeed 2.5 'bs"day then 
the subsbllJdW! requirements of the 
reguladon must be met. In addition, 
the emissions from the air stripper 
must meet the Ambient AIr Quality 
Standards set forth In Regulation 3 of 
7 Delaware Code, Chapter 60, Section 
6003. 

2.Conll'OlofAlr 
EmIssions from AIr 
StrIppers at SuperfwHl 
GroundWall!l" 
Sites, June-tS, 1989 

OSWER DIrec:tive 
9355.0-28 

To be 
Considered 

PoUcy to guide the selection of 
controls for air strippers at 
sroundwater sites accordinS to the air 
quality status of the lite's location 
(I.e., attainment or non-attalnment 
area). 

To be CXJIIlIidered In determinlns if air 
emissions controls are necessary for 
an air lhipper. Sources most in need 
of controls are those with emissions 
rates In excesa of 3lbs./hour or 15 
'bs"day or a potential rate of 10 
torWyear of total VOCS. 

D. Hazardous Waste 

1. United States 
Department of 
TransportadonRUles 
for Transportation 
of Hazardous 
Materials , 

49 c.F.R PartlI01, 
rmd 171.1-172.604 

Applicable Rquladons for transport of hazardous 
materials 

Applicable ro offslte shipment of 
process wastes. 

2. Delaware Rquladons 
GovemiDI Hazardous 
W.. 

(The SoUd Waste 
D1sposalld (RCRA) 

Delaware Rquladons 
GcM!minI Hazardous 
Waste 

(42 usc, § 6901 !;l 
!mJ 

Applicable Delaware Regulations Governing 
Hazardous Waste Pan 261 (40 C.P.R. 
Part 261) define "hazardous waste". 
The regulations listed belowapply to 
the handlina of such hazardous waste. 

The coUected ground water, 
treatment systems, and hazardous 
wastes generated by the treatment 
systemsshall be handled in 
accordance with resuJations listed 
below 

•• Standards Applicable 
to GeneralOl"l of 
Hazardous Waste 

Delaware Regulations 
GovenIins Hazardous 
Waste, Part 262.10-58 
(40 c.F.R Part 262.10
58) 

AppUcabie Establishes standards for generators of 
hazardous wastes indudinB waste 
detennlnation manifests and pre-
transport requirements. 

Applies to wastes generated by the 
groundwater treatment S)'Stems. 

b. SbIIJdanb Applicable 
to Transporters of 
Hazardous Waste 

Delaware Rquladons 
Governins Hazardous 
Waste, Part 263 
(40 C.F.R Part 263) 

Applicable Sets forth regulations for off-site 
tmnsporters of hazardous waste In the 
handlins. transportation, and 
management of the waste. 

Apply to any company contracted to 
transport hazardous material from 
the site. 
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ARARorTBC Lepl Citation Cassification 
Requirement 
Synopsis 

Applicability to 
selected Remedy 

c. StandanIs 
for Ownersand 

Delaware ~tiona 

GcM!mIns Hazudoul 
AppUcabie Regulations for owners and operaton 

of 1'50F. which define acceptable 
Applies to onslte recovery and 
treatment systeDII and any fadlities 

Operatonof Waste, Part 264 management of hazardous wutell. to which wastes senerated at the site 
Hazardous Waste (40 c.F.R Part 264) may be taken. 
TleabDeDt, Storaae. 
and DIsposal' . 
racllfdes (TSDF). 

d. RCRA Requfrmm~ 
foI'Useand 

Delaware RepJationl 
GoYemins Hazardous 

Applicable 
, 

Requirements for storage of hazardous 
waste in ItOrase containers. 

Applicable for onsile treatment 
systems and temporary storage 

Manqement of Waste, Part 264.17()' containers. 
ConIaInen 178 

(40 c.F.R Part 
264.17()'178) 

eoRCRARequlraaenll 
fqr Tanb Systems 

Delaware RepJadons 
GoverninI HazanIous 
Waste, Part 264.190

Applicable Requirements for storage or treatment 
of hazardous waste in tankS)'IteIIII. 

AppUcable for onslte treatment 
systems and temporarystorase tanks. 

199 
(40 c.r.R Part 
264.190-199) 

f. ReM Manifest 
S)'stem, Record· 
keepin&and 
ReportIng 

OeIawanl ResuJadons 
Governing Hazardoua 
Waste, Part 264.70, 
264.73-75, and 264.77 
(40 c.F.R Part 264.70, 
264.73-75, and 

Applicable Requirements for manifesting for 
oftilite disposal of hazardous W8StelI. 

Applicable for otrsite disposal of 
hazardous waste generated by 
treatment systems. 

264.77) 

g. ReM Land DispolllII 
Rstricdons 

40 c.F.R Part268 Applicable Resufcdons on land disposal of 
hazardous wastes. 

Applicable for land disposal of 
treatment process wastes. 

.. 
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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 5 

Ground Water Monitoring 
Ground Water Restriction Zone 
Alternate Water Supply 
Ground Water Collection 
Onsite Treatment 
Discharge to Surface Water 

Table 12 

Cost Summary 

Capital	 Annual 
Costs	 O&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
$185,000 $189,000 

Present 
Worth 

$385,000 

$391,000 

$410,000
$431,000 

$660,000
$686,000 

$687,000
$688,000 

. 
.
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RESPONSIVENESS SUKHARY 

CHEK-SOLV, IRC. SITE
 
CHESWOLD, DELAWARB
 

A public comment period was held from January 15, 1992 through 
February 14, 1992 to receive comments from the pUblic on the 
Remedial Investigation and Feasibility study (RI/FS) Reports, the 
Proposed Remedial Action Plan, and EPA's and DNREC's preferred 
alternative for the Chem-Solv, Inc. site. A public meeting was 
held on February 6, 1992 at 7:00 PM at the Richardson and Robbins 
Building in Dover, Delaware. The pUblic meeting was attended by 
EPA and DNREC staff, local residents, members of the press, and 
representatives and consultants of the potentially responsible 
parties (PRPs). The public meeting was preceded by a briefing of 
pUblic officials held at'3:00 PH at the same location. The 
briefing was attended by EPA and DNREC staff and state and local 
public officials. 

The purpose of the meetings was to present and discuss the 
findings of the RIIFS and to apprise meeting participants of 
EPA's and DNREC's preferred remedial alternative. Comments 
received during the meetings and written comments received 
throughout the pUblic comment period are presented below along 
with ,a response to each. 

A. COMMENTS FROM THE PUBLIC MEETING 

A.1	 Comment: A local resident asked what actions had been taken 
at the site to date. 

Response:	 DNREC responded by saying that after the exPlosion 
and solvent spill in 1984, DNREC excavated 
approximately 1300 cubic yards of contaminated 
soils. Then, to recover the contaminated ground 
water, DNREC installed a recovery well system and 
an air stripper which operated from December 1985 
to September 1988. The recovery system, along 
with the air stripper, was effectiv~ in containing 
further migration of contaminated ground water 
offsite and considerably reducing the 
concentrations of volatile organic compounds from 
130,000 micrograms per liter (ug/l) to about 150 
ug/l. 

A.2	 Comment: A resident was concerned about some of the area 
residents having wells approximately 20 feet deep 
and asked how safe the residents are relative to 
the contaminants associated with the site. 

Response: ./ DNREC responded by saying that DNREC has a 
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quarterly monitoring program in place under which 
samples are taken from domestic wells located in 
the direction of ground water flow, which is to 
the northeast. This is the area most likely to be 
impacted by the contaminated ground water from the 
Chem-Solv site. To date, sampling results have 
not shown any adverse impact from the site on the 
domestic wells except for one well on the east 
side of Route 13 (Gearhart) which DNREC replaced
with a well drilled into a deeper uncontaminated 
aquifer. The continued quarterly monitoring 
ensures that migration of the contamination is 
tracked over time and that area residents are 
protected. The majority of the site-related 
contamination extends to approximately the median 
of Route 13 which is approximately 1500 feet 
downgradient from the Chem-Solv, Inc. property
boundary. The recovery system which operated from 
December 1985 to November 1988 was effective in 
restricting the movement of contamination to this 
short distance from the spill location. 

A.3	 comment: A resident asked if he had reason to be concerned 
about installing a new well on his property which 
is located across Route 13 from the Chem-Solv 
site. 

Response:	 Based on the location of the property and 
following consultation with an expert
hydrogeologist at DNREC, DNREC would approve the 
installation of new wells in the area to which the 
commentor was referring because it is not situated 
in an area that would be expected to be impacted
by the Chem-Solv site. 

A.4	 comment: A resident asked how long it would be before the 
actual implementation of the selected remedy. 

Response:	 EPA explained that it would be approximately 18 
months from the date the Record of Decision (ROD)
is issued before construction of the remedy would 
actually begin. EPA would first attempt to 
negotiate a Consent Decree with the PRPs to 
perform the work at the site. The Consent Decree 
would provide the mechanism under which the PRPs 
would be required to complete this work on an 
enforceable schedule. 

A.5	 Comment: A resident asked what effect the remedial action 
will have on the local water table. 

Response:./ Based on the past pumpinq activ~ties from the 
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wells that worked in unison with the air stripper / : 
at the site from 1985 to 1988, DNREC found that I' , ""1 

the maximum rate at which water could be withdrawn 
from the aquifer (yield) was in the range of five 
to ten gallons per minute. This pumping rate 
would not have any significant impact on the local 
water table. 

A.6 Comment: A resident asked why only a few residential wells 
are being sampled and not every well in the area. 

Response: DNREC explained that the contamination related to 
the site has been determined to be migrating to 
the northeast of the site. Those wells located in 
the direction of ground water flow have been 
periodically sampled and have not been impacted by 
the sitei therefore, there is no technical reason 
to sample every residential and commercial well in 
the area. 

A.7 Comment: Several residents who live to the west of the site 
asked about the direction of ground water flow and 
if they could be affected by the contaminated 
ground water. 

Response: The ground water flow direction has been 
determined to be to the northeast, not to the 
west. Residents living to the west of the site 
should not be affected by contaminants from the 
Chem-Solv site in the ground water. 

A.a Comment: A resident asked why workers wore protective 
clothinq durinq the soil aeration process in 1985 
and why residents in the area were not informed 
that they might be in danger. She believes that 
vapors from the soil aeration could have been 
responsible for medical problems she was having at 
that time. 

Response: All personnel working in situations similar to 
this one are required to wear protective clothing 
as a precaution. Air monitoring conducted during
the aeration process indicated that no danger to 
local residents existed from any vapors which were 
released to the air. 

A.9 comment: An elected official from the area requested that 
Alternative 4 be explained in more detail. 

Response: DNREC explained that Alternative 4 would include a 
ground water monitor1ng program. A restriction 
zone would be instituted in which no new domestic 
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wells would be permitted to be installed without 
prior consultation with DNREC. In addition, if 
any existing domestic wells were found to be 
contaminated in the future, they would be replaced
with new wells. Ground water would be extracted 
from the aquifer via a recovery system and 
discharged to the Kent County Publicly owned 
Treatment Works (POTW) via an existing sewer 
system. 

A complete description of Alternative 4 and all 
other alternatives including the contingency
remedy is presented in Section 7.0 of the Decision 
Summary of this ROD. 

A.10	 Comment: An e1ectea officia1 stated that at previous
 
meetings regarding the Chem-Solv site, the public
 
had been informed that ground water flows to the
 
south in the area, not to the north/northeast as
 
presented at this public meeting.
 

Response:	 DNREC explained that over 40 wells have been 
installed at the site and have been used to 
determine ground water flow direction at the site. 
Based on the information gathered from these wells 
before and during the Remedial Investigation, it 
has been established that the ground water flow 
direction is to the northeast from the Chem-Solv 
site. There was some concern at one time that 
flow in the deeper aquifer, which is not affected 
by the Chem-Solv site and is used as a source of 
water supply in Dover, was to the south. But 
because the contamination from the Chem-Solv site 
never reached that depth, that did not become 
relevant. In fact, the flow in the deeper aquifer
probably is not southward either. 

A.11	 Comment: A resident asked for an estimate of the area that 
the ground water restriction zone might include. 

Response:	 DNREC estimated that the restriction zone might 
extend in a thousand foot radius to the northeast 
of the site. The exact location of the 
restriction zone will be determined by DNREC and 
EPA during the remedial design. 

A.12	 Comment: The mayor of Cheswold asked if DNREC was aware 
that a local resident who lives near the 
intersection of Routes 13 and 42 had complained to 
him that she had just had a new well installed and 
was told that the water was not suitable to drink. 

/
/ The mayor-questioned how the resident was able to 
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get the permit to install the well and was 
concerned that there was a "slip" in the system. 

Response:	 In fact, earlier in the day, DNREC had personally 
discussed the results of the water sampling from 
the new well with the resident. The results of 
the analysis showed that the well was contaminated 
with bacteria due to improper disinfection of the 
well by the driller at the time of installation. 
This was not related to the Chem-Solv site. The 
driller sUbsequently rectified the problem by
disinfecting the well by chlorination. 

In the proposed restriction zone, DNREC's Division 
of Air and Waste Management and Division of Water 
Resources'shall routinely consult with each other 
before issuing a permit for the installation of a 
new drinking water well in the area. By following
this protocol, DNREC should avoid any kind of 
"slip" in the system. DNREC followed this 
protocol in issuing the permit which was requested 
by the resident to drill a deeper well in the 
uncontaminated aquifer.' 

A.13	 Comment A private vendor made a brief presentation on a 
treatment system produced by his company which 
could potentially be used for onsite treatment at 
the Chem-Solv site. This was later followed by a 
written proposal of a ground water remediation 
system from such vendor. 

Response:	 See the response to comment D.2 below. 

B. COMMENTS ON EPA'S REVISED RISK ASSESSMENT 

Following submittal of the RI Report (BCH Engineers Inc.,
 
November 1991) which contained the risk assessment for the site,
 
EPA revised the risk calculations. EPA's revised risk
 
calculations are attached to the RI report in the Administrative
 
Record file. BCH Engineers Inc. (BCM) submitted several comments
 
on the revised risk calculations performed by EPA.
 

B.1	 Comment: BCM stated that EPA's averaging of data from two 
rounds (April 1990 and February 1991) of 
monitorinq well sampling is inappropriate for risk 
assessment purposes. BCM believes that historical 
data from several years of ground water sampling
previous to the RI and data collected during the 
RI indicate a decreasing trend in concentrations 
in the aquifer over time and that only the most 

/ recent round of data should be ~sed for risk/ 
" 
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Response: 

assessment calculations because it more accurately 
represents current conditions. . ! 

-) 

Generally it is desirable to utilize data from 
several rounds of sampling to characterize the 
ground water due to variations in ground water 
quality that may occur because of seasonal effects 
and various other factors that may cause 
fluctuations in contaminant concentrations over 
time. The impact of anomalies in data sets tends 
to be off-set and the distribution of data tends 
to be normalized by evaluation of a greater number 
of relevant samples. Thus it would be most 
desirable to take an infinite number of samples in 
order to gain the most accurate picture of the 
ground wa~er conditions and to capture the most 
representative data set for the medium in 
question. since such a sampling protocol is not 
possible, it is then desirable and advantageous to 
utilize as many appropriately representative 
samples as possible in such characterizations. 
The greater the number of relevant measurements 
utilized in the statistical evaluation of a given 
parameter, the more reasonable and accurate that 
evaluation will be. 

It is important to consider the nature of the 
study and the critical questions that must be 
answered. The nature of the study involves the 
characterization of the ground water at the Chem
solv site at the time of the RI and the associated 
risk presented to exposed receptors of that ground 
water. At the Chem-Solv site, EPA believes that 
the two most recent rounds of ground water data 
collected are representative of the conditions at 
the Chem-Solv site which existed at the time of 
the RI and are seen as presenting a reasonable set 
of data for the evaluation of the ground water. 

The critical question that must be answered is 
whether the ground water sampling performed is 
representative of the true ground water conditions 
at the site. BCM suggests that there has been a 
decrease in contaminant concentrations over time 
at the Chem-Solv site, and therefore feels that 
the February 1991 round of ground water sampling 
is most representative of conditions at the site. 
However, since only data from the April 1990 and . 
February 1991 rounds of sampling are being 
utilized for risk evaluation, it is important to 
determine if there is a statistically significant 

/ downward trend in the data that provides evidence 
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indicating that the April 1990 sampling data is 
not representative of the ground water conditions 
at the site. It is not merely enough to show that 
contaminant concentrations have decreased over an 
extended time period. It must also be documented 
that a statistically significant difference exists 
between the two sets of data collected in a ten 
month period which would make the use of both sets 
of data invalid. Statistical proof must be 
provided to show that these two sets of data 
represent different populations of data. BCM has 
never provided	 such documentation. 

It should also be noted that the use of the two 
rounds of data collected during the RI gives a 
more accurate picture of the ground water in a 
reasonable time period, and provides a data set 
which gives a clearer picture of ground water 
quality and risk throughout that period. Thus, it 
remains EPA's position that using data from both 
the,April 1990 and the February 1991 rounds of 
ground water sampling was both reasonable and 
appropriate. 

B.2	 Comment: In calculating average and reasonable maximum 
exposure (RME) concentrations, EPA did not 
incorporate data from multiple sampling dates into 
one average concentration for each location. BCM 
believes that the statistical methods used by EPA 
are biased to the concentrations detected in the 
well locations with the greatest number of samples 
and that EPA's RME concentrations are biased high. 

Response:	 The data sets EPA used in calculating RME 
concentrations included both the April 1990 and 
February 1991 rounds of ground water data. An 
average concentration for each contaminant was 
determined for each well sampled in each of the 
rounds of sampling. Calculation of RME 
concentrations was carried out according to 
standard procedures. EPA's rationale for using 
this approach is that by representing the sample 
values obtained in each round of sampling a more 
normalized distribution of the data is obtained. 
This produces a more representative and less 
skewed data set. The resulting decrease in the 
variance produces more reasonable RME 
concentrations. 

The actual calculations of the RME concentrations 
indicate that the EPA values are not biased high. 
Of the 11 contaminants for which RME 
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concentrations were calculated, only 3 of the 
values computed by EPA were slightly higher than 
those calculated by BCM and none of the three 
values resulted in a change in the calculated 
risk. Complete data tables comparing RME 
concentrations calculated by both EPA and BCM 
methods can be found as an attachment to the RI 
Report in the Administrative Record file for the 
site. 

B.3.	 Comment: EPA used n-1 instead of n in the formula used to
 
calculate the RME concentration.
 

Response:	 EPA did not use n-1 in the formula used to 
calculate the RME concentration but used n as is 
appropriate and correct. 

B.4.	 Comment: EPA incorrectly used n instead of n-1 to calculate 
the standard deviation. 

Response:	 The software package EPA used to calculate the 
standard deviation was an older version of Lotus 

. which used n instead of' n-1. This situation has 
been corrected. EPA recalculated the standard 
deviation using n-1. Tables which present both 
the original computations using n and the revised 
computations using n-1 are provided as an 
attachment to the RI Report which can be found in 
the Administrative Record file for the site. It 
should be noted that this change caused an 
increase in the RME concentrations of only one to 
two percent in most cases and did not result in 
any change in the risk numbers calculated using 
the revised RME concentrations. 

C. TECHNI~ CONCERNS/COMMENTS REGARDING ALTERNATIVES 

C.1	 Comment: The PRPs commented that the Proposed Remedial 
Action Pian did not mention that benzene and 
manganese contamination may be partially related 
to sources. other than Chem-Solv and that ground 
water extraction has the potential to capture non 
site-related plumes. 

Response: Section 5.0 of the Decision Summary of this ROD 
discusses possible other sources of contamination· 
in the vicinity of the Chem-Solv site, namely USTs 
presently or previously located on several 
properties in the area. EPA states that 
contamination in the_vicinity of the intersection 

./ 
,./ of Routes-13 and 42 is believed to be due to USTs.
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C.2 Comment: 

Response: 

/
/ 

" 

( " 

in that area and is not addressed by the remedial 
action for the Chem-Solv site. EPA does not 
believe that contamination in that area will be 
captured by the ground water collection system at 
the Chem-Solv site. At the same time, EPA 
acknowledges that USTs or the former operation of 
a fueling establishment on the adjacent property 
to the north may be partially responsible for 
manganese and benzene found in well 26Ai however, 
these contaminants have also been determined to be 
related to the Chem-Solv site. The remedy 
selected in this ROD will deal with contamination 
reSUlting from releases from the Chem-Solv site. 
It is impossible to design or operate a ground 
water extraction system which will selectively 
remove contaminants from only the Chem-Solv site. 
Therefore, the remedial action may in fact provide 
some degree of treatment for benzene and manganese
from other sources in the area. EPA addresses the 
possibility that sources remain on the adjacent 
property and states in the discussion for 
Alternative 4 that this will be taken into 
consideration during periodic reviews of the 
remedial action. 

The PRPs commented that EPA's use of risk-based 
cleanup levels for ground water is not 
appropriate. They believe that MCLs should be 
used instead. They also commented that the FS was 
developed using MCLs as cleanup levels; therefore, 
the length of time for and cost of remediation 
were underestimated in the Proposed Plan. 

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 10-6 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 contaminants of concern at 
this site was greater than 1 x 10-6 and that the 
MCLs were therefore not appropriate cleanup 
levels. Upon further evaluation, and in 
accordance with S 300.430(e)(2)(i) of the RCP, 40 
C.F.R. S 300.430(e) (2)(i), EPA has determined that 
the cumulative carcinogenic risk associated with 
the MCLs (2 x 10-5 ) is within the acceptable risk 
range of 10~4 to 10-6 • Therefore, it is . 
appropriate to use non-zero MCLGs and MCLs as 
cleanup levels at this site as set forth in Table 
10 of the. Decision Summary of this ROD. Risk
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based cleanup levels were developed for manganese . 
and acetone because MCLs are not available. 

C.3	 comment: The PRPs commented that the Proposed Remedial 
Action Plan states that emissions levels from an 
air stripper are unknown at this time, but the FS 
quantifies air emissions, indicating that at the 
maximum concentrations of contaminants observed in 
RI sampling, emissions are anticipated to be below 
state and federal regulated concentrations which 
would require emission controls. 

Response:	 Not only must air emissions from an air stripper 
meet all ARARs, but they must not exceed levels 
which would pose an unacceptable risk to human 
health and the environment. No risk calculation 
was included in the FS. Therefore, risk 
calculations must also be performed with respect 
to the air emissions to determine whether emission 
controls are required. 

C.4	 Comment: The PRPs commented that the Proposed Remedial 
Action Plan discusses the implementability of 
Alternatives 4 and 5 without discussing any
potential problems with recovery of contaminants. 
Pulse pumping may be required to achieve the 
remediation goals because of the low 
concentrations of contaminants and the difficulty 
in desorption of TCE from soil particles. 

Response:	 In the discussion for Alternative 4 in section 7.0 
of the Decision Summary, EPA acknowledges that 
pulse pumping may become necessary to remove low 
concentrations of contaminants in the ground 
water. 

D. REMEDY SELECTION 

0.1	 Comment: Kent County Levy Court has expressed opposition to 
discharge of extracted ground water from the Chem
Solv site to the Kent County POTW because of 
problems that the POTW is experiencing with the 
capacity of the conveyance system and the 
treatment plant. Th~y believe that onsite 
treatment with discharge to surface water is 
therefore the most appropriate action for the 
site." Kent County has stated that if the selected 
remedy includes discharge to the POTW, then it 
would require certain conditions other than 
pretreatment requirements to be met for the 

/ discharge.	 from the Chem-Solv site• 
./ 
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Response:	 Kent county has not submitted a definitive answer 
as to whether they would accept discharge from the 
Chem-Solv site; however, EPA has taken their 
concerns into consideration durinq the remedy 
selection process. As discussed in Section 9.0 of 
the Decision Summary, EPA has selected discharqe 
to the POTW as the remedial action for the site 
with the, continqency for onsite treatment with 
discharqe to surface water. The continqency remedy 
will be employed if an aqreement with the POTW 
cannot be reached. The decision as to whether to 
discharqe the extracted qround water to the Kent 
County POTW or treat it onsite with discharqe to 
surface water shall be made by EPA at the onset of 
remedial desiqn. 

D.2	 Comment: At the pUblic meetinq, a private vendor made a 
brief presentation on a treatment system produced
by his company which could potentially be used for 
onsite treatment at the Chem-Solv site. This was 
later followed by a written proposal of a qround 
water remediation system from such vendor. 

Response:	 The selected remedy presented in section 9.0 of 
the Decision Summary calls for qround water 
extraction with discharqe to a POTW with a 
continqency for onsite treatment and discharqe to 
surface water. Should the continC}'ency remedy 
ultimately be implemented at the site, the 
vendor's proposal could potentially be considered 
durinq the design, provided that it is able to 
achieve the performance standards and ARARs 
presented in this ROD as described in section 9.0. 

- , 
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