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site Name and Location 

Coker's Sanitation Service Landfills
 
Kent County, Delaware
 

stavement of Basis and Purpose 

This decision document presents the selected remedial action 
for the Coker's Sanitation Service Landfills Site (site), located 
in Kent County, Delaware, which was chosen in accordance with the 
requirements of the Comprehensive Environmenta,l Response, 
Compensation, and Liability Act-of 1980, (CERCLA), as amended by
the Superfund Amendments and Reauthorization Act (SARA) 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 the Site. 

The State of Delaware concurs with the selected remedy. The 
information supporting this remedial action decision is contained 
in the Administrative Record file for this Site. 

Assessment of the site 

Pursuant to duly delegated authority, I hereby determine, 
pursuant to Section 106 of CERCLA, 42 U.S.C. § 9606, that actual 
or threatened releases of hazardous substances from this Site, as 
di2.~ussed in the "Summary of Site Risks" on pages 4to 8 of the 
Decision Summary, if not addressed by implementing the response 
action selected in this Record of Decision (ROD), may present an 
imminent and substantial endangerment to public health, welfare, 
or the environment. ­

Description of the Selected Remedy 

The selected remedy addresses the principal threats posed by
the conditions at the site by reducing the potential for human 
exposure to wastes remaining at the Site. 

The major components of the selected remedy are as follows: 

Deed restrictions will be placed on both landfill 
properties. 
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The entire waste disposal areas of both landfills will 
be enclosed by a chain-link security fence with a locked 
gate to restrict the access of unauthorized persons and 
equipment onto the landfills. 

Appropriate warning signs will be placed along the fence. 

Cover material will be placed along the northern slope 
of Landfill #1 to eliminate exposure to leachate seeps. 

Areas of Landfill #2 which have subsided due to uneven 
settling of waste will be backfilled to grade and seeded. 

Leachate collection wells at Landfill #2 will be sealed 
with grout to reduce the potential for direct contact 
w1th leachate. 

Ground water will be sampled semi-annually at both 
landfills. 

The landfills will be inspected semi-annually during 
ground water sampling events. 

Surface water monitoring will be conducted at the Willis 
Branch adjacent to Landfill #1 at the same time as ground 
water monitoring for a period of no less than five years. 

A Site review will be conducted at least every five years 
as required under section 121(c) of CERCLA, 42 U.S.C. § 
9621(c). 

statutory Determinations 

The selected remedy is protective of human health and the 
environment, complies with Federal and State requirements that are 
legally applicable or relevant and appropriate to the remedial 
action, and is. cost-effective. This remedy utilizes perl;l1anent 
solutions and alternative treatment (or resource recovery) 
technologies, to the maximum extent practicable for this Site. 
However, because treatment of the principal threats of the site was 
not found to be practicable, this remedy does not satisfy the 
statutory preference for treatment as a principal element. 

The preamble of the NCP states that treatment will be the 
preferred means by which principal threats posed by sites will be 
addressed. The preamble characterizes principal threats as "waste 
that cannot be reliably controlled in place, such as liquids, 
highly mobile materials. • and high concentrations of toxic 
compounds • • • Treatment is less likely to be practicable when 
sites have, large volumes of low concentrations of material, or when 
the waste is very difficult to handle and treat." (55 Fed. Reg. 
8,703, (March 8,1990)). The waste material found in the landfills 
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at the site is neither liquid nor highly mobile, and can be 
reliably controlled i~ place. The site contains a large volume of 
material (110,000 yds ) that would be difficult to handle and treat 
due to its clay-l~ke physical properties and the potential risk 
posed by substantial release of volatile organic compounds~ EPA 
and the state have therefore determined that onsite containment of 
waste is an appropriate remedial action. 

Because this remedy will result in hazardous substances 
remaining on the Site above health-based levels, a review will be 
conducted within five years after commencement of remedial action 
and every five years thereafter, as required by Section 121(C) of 
CERCLA" 42 U.S.C. § 9621(c), to ensure that the remedy continues 
to provide adequate protection of human health and the environment. 

'. 

. et. 

Edwin B. Erickson Date 
Regional Administrator 
EPA Region III 
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1. site Name. Location. and Description 

The Coker's sanitation service Landfills ,Site (Site) fs 
located in Kent County, Delaware, approximately 1.3 miles 
northwest of Cheswold and 5.7 miles northwest of the City of . 
Dover. The site consists of two landfills located approximately 
Qne-half mile apart on opposite sides of County Route 152 (figure 
1). Coker's Landfill '1, which is on the north side of Route 
152~, and Coker's Landfill '2, which is on the south side of Route 
152~ are both part of larger, heavily wooded tracts of land. 
Properties adjacent to both landfills are primarily used for 
agricultural or light residential development. Landfill,l is 
bordered on~the north by a forested wetland that includes a 
shallow meand,,..:.-ing stream, the Willis Branch of the Leipsic River 
(Willis Branch~. AgriCUltural lands border the tree lines east 
and west of Landfill '2. Deer and other wildlife populate this 
area of Kent County. 

The site overlies two aquifers, the Columbia aquifer and the 
Cheswold aquifer. The Columbia aquifer directly underlies both 
landfills, and in the vicinity of the site discharges north­
northeast toward the Willis Branch. This aquifer is hot 
generally used for domestic water supplies due to indigenous high 
levels of iron and manganese. The Columbia and Cheswold aquifers 
are separated by several feet of clay containing sand and silt 
that has demonstrated some ability to transmit water. The 
Cheswold aquifer is the primary sQurce of potable water in the 
Dover area. A geoloqical cross-section, which includes the Site, 
the Columbia and Cheswold aquifers, and the Willis Branch, 
is shown in figure 2. 

The waste disposed of in the landfills consists of process 
slUdge generated during'fhe manufacture of latex rubber. 
Approximately 45,000 yds of waste sludge are preSeht at each 
landfill. Landfill'l covers about 10 acres, and Landfill 12 is 
about 15 acres in size. 

2. site History and Enforcement Activities 

All waste disposed of at Landfills #1 and 2 was generated at 
a latex rubber manUfacturing facility now owned by Reichhold 
Chemicals, Inc. The facility was previously owned by 
International Latex and Chemical Corp. (1962-1967), Glen Alden, 
now a part of Rapid American corp. (1967-1968), and Standard 
Brands Chemical Industries, Inc. (1968-1978). 

Landfill '1 is located on the property of Mr. John Schmidt. 
Use of Landfill '1 began in 1969 under a permit issued by the 
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\ Figure 1 -
Site Location Map _. . 
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FIGURE 2 

Geologic Cross Section 
, Coker's Landfills Site 
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Delaware water and Air Resources Commission. Subsequent permits
(1973-1976) were issued by the Delaware Department of Natural 
Resources and Environmental Control (DNREC). The landfill was 
closed in 1977 in accordance with Delaware Solid Waste Disposal 
Regulation. of August 1974. Durinq landfill operation, latex 
waste sludqe was discharqed into unlined trenches that were 6 to 
8 feet deep and 12 feet wide. Liquids were allowed to drain off 
as solids settled. Trenches were used until the solids level was 
within several feet of the qround surface. Trenches were then 
backfilled with soil obtained locally. 

Landfill '2, located on property formerly owned by Mr. 
Jos~h Kowinsky and currently owned by the estate of Genevieve M. 
Kowinsky, was operated from 1976 to 1980 under state permit. The 
permit Jrequired each 6-foot deep, 28-foot wide, 125-foot lonq
trench to have a synthetic liner and a leachate collection 
system. The permit also required leachate collection and 
treatment, installation of qround water monitorinq wells, • •J 

regularly scheduled site inspections, and periodic qround water .. 
and leachate monitorinq. When the Site was closed in 1980, all 
trenches were capped with two feet of native soil. As waste 
settled and no lonqer qenerated collectable quantities of 
leachate, leachate collection was phased out in the early 1980'S. 

EPA has taken several actions pursuant to the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA)
in response to conditions at the Site. Site investiqations,
includinq sampli~q of qround water (Landfill '2 only) and 
leachate were conducted in 1980. Samples taken from one qround 
water monitorinq well and one leachate collection pipe at 
Landfill '2 were found to contain .levated levels of acrolein 
(1278 parts per billion (ppb) and '2128 ppb, respectively):
ethylbenzene was detected in the same leachate collection pipe at 
3987 ppb. In 1983, 17 ppb ethylbenzene was detected in the same. 
well, and 28 ppb bis(2-chloroethyl)ether was detected in Landfill 
#1 leachate seeps. 

In 1985, the Site was scored usinq the Hazard ~ankinq 
System. The Site was proposed for inclusion on the Nationa~ 
Priorities List (NPL) in April 1985, and was finalize~ on the NPL 
in July 1987. 

In April of 1986, EPA issued letters to several potentially
responsible parties (PRPs) notifyinq them of their potential
liability for Site response actions and invitinq them to perform
the Remedial Investiqation and Feasibility Study (RI/FS). The 
purpose of the Remedial Investiqation (RI) is to determine the 
nature and extent of contamination at a site, While the 
Feasibility Study (FS) develops, screens, and evaluates pqtential
clean-up actions. On December 30, 1987, three PRPs siqned an 
aqreement with EPA in the form of an administrative order on 
consent (docket number III-88-16-DC) to conduct the RI/FS. 
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DNREC, the support aqency for site activities, aqreed with the 
entry of this order. The parties aqreed, under a separate order, 
to remove drums containinq varyinq quantities of latex waste 
found onsite durinq the RI. 

3. Highliqhts of Community Participation 

The RI/FS Report and the Proposed Plan for the site were 
released to the public for comment on Auqust 22, 1990. These two 
documents were made available to the public in the administrative 
~ecord file maintained at the EPA Docket Room in Reqion III and 
at the information repository at the Clayton Post Office, 
Railroad Ave., Clayton, Delaware 19938. The notice of 
availability of these two documents was published in the 
Wilmington News Journal and the Delaware state News on Wednesday,
Auqust 22, 1990. A public comment period was held from Auqust 
22, 1990 to~eptember 21, 1990. In addition, a public meetinq 
was held on September 5, 1990. At this meetinq, representatives 
from EPA and DUREC answered questions about the site and the 
remedial alternatives under consideration. The comments received 
durinq the public comment period, includinq those expressed
verbally at the public meetinq, are addressed in the 
Responsiveness Summary, which is part of this Record of Decision 
(ROD). EPA has thus met the public participation requirements of 
Sections 113(k) (2) (B) and 117(d) of CERCLA, 42 U.S.C. §§ 
9613(k)(2)(B) and 9617(d). 

4. Scope and Bole of the Response Action 

The principal concerns posed by conditions at the Site are 
summarized below. The remedial action will address these 
concerns by reducinq the potential for human exposure to wastes 
remaininq at the Site. This is the only planned response action 
for this Site. 

5. SUmmary of Site Characteristics 

Both landfills contain a larqe volume of latex sludqe that 
has been compacted and has a laboratory-measured permeability
similar to that of clay. The low permeability of the waste serves 
to minimize the quantitjes of leachate qenerated at the Site. 
An estimated 45,000 yds of waste is present at each landfill, 
alonq with a smaller volume of soil mixed with waste (15,000 yds3 

at Landfill '1 and 5,000 yds3 at Landfill #2). The primary
contaminants of concern, styrene, which is a class B2probable 
human carcinogen, and ethylbenzene, were found primarily in the 
waste trenches of both landfills and in the "leachate collection 
system of Landfill '2. Both styrene and ethylbenzene are only 
sliqhtly soluble in water. Maximum concentrations of the 
compounds and the media in which they were found are shown in 
table 1. 
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At this tiae, all waste is contained within the cells of 
either Landfill '1 (unlined) or Landfill '2 (lined). Landfills 
11 and '2 are shown in figures 3 and 4 respectively. Ground 
water in contact with waste at Landfill '1 can transport
contaminants offsite to leachate seeps located along the northern 
border of the landfill. OVerland flow of runoff can then carry
leachate to the Willis Branch. Biological testing showed some 
evidence of leachate toxicity to aquatic organisms. Further 
studies, however, indicated the leachate has no apparent impact 
on the receiving stream. Although waste cells at Landfill '2 are 
lined, the potential for future liner failure and subsequent
ground water contamination exists. . 

-
, 

Most of Kent County is non-urbanized, consisting of lands 
under cultivation, open fields, wetlands and marsh, and inland 
waster bodies. OVer 90 percent of the open land, excluding marsh 
areas, is i~ active agricultural use. Organized land use is 
primarily residential. The Willis Branch, which is located to 
the north of Landfill 11, is a.tributary of the Leipsic River and 
discharges into the river approximately 3,000 feet downstream of 
the Site via a man-made lake named Garrison's Lake. Garrison's 
Lake is used for recreational purposes. The primary drinking 
water source for this area of Kent County is the Cheswold 
aquifer, although the Columbia aquifer is also used for domestic 
water supplies. 

An environmental assessment was conducted as a part of the 
RI. The results. of the qualitative habitat assessment indicate 
that the wetlands areas and the landfills support a diverse flora 
and fauna that is apparently unaffected by the Site. There is no 
known occurrence of any rare, thr~atened, or endangered species
of birds, mammals, fish, reptiles,' amphibians, or plants within 
the Site area. 

6. SUmmary of site Risks 

EPA conducted a baseline risk assessment for the Site. 
Because the State regulations under which the land~ills were 
closed did not require deed restrictions on the properties,~ EPA 
evaluated onsite risk under a hypothetical residential use 
scenario. Risks to offsite residents resulting from exposure to 
contaminants released from Landfill 12 waste cells into the 
shallow ground water following liner failure were also evaluated. 

The first step in conducting a risk assessment is to 
identify contaminants of concern. A total of ten contaminants of 
concern, including carcinogens and non-carcinogens, were 
identified for Landfill 11; nineteen contaminants of concern, 
including carcinogens and non-carcinogens, were identified for 
Landfill 12. The overall risks quantified in the risk assessment 
were primarily based upon exposure to the following compounds:
benzene, cadmium, chloroform, dibutyl phthalate, manganese, 
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FIGURE 4 

Sampling Location Map 
Coker'. Landfill No.2 
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phenol, cresol, ethylbenzene, and styrene. Table 1 shows the 
ranqe in concentrations of these contaminants, the number of 
samples taken, and the number of "hits" in the waste, leachate, 
and qround water at both landfills. All compounds considered in 
the risk assessment, alonq with their respective Cancer Potency 
Factors and Reference Doses' (RfDs) are listed in Table 2•. 

Cancer potency factors (CPFs) have been 4eveloped by EPA's 
carcinogenic Assessment Group for estimatinq excess lifetime 
cancer risks associated with exposure to potentially carcinogenic 
~emicals. CPFs, which are expressed in units of (mq/kq-day) -, , 
are mUltiplied by the estimated intake of a potential carcinoqen, 
in mq/kq-day, to provide an upper-bound estimate of the excess 
lifeti.e 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 
underestima~ion of the actual cancer risk hiqhly unlikely.
Cancer potency factors are derived from the r.ec'lts of human 
epidemioloqical studies or chronic animal biu~:~ays to which 
animal-to-human extrapolation and uncertainty factors have been 
applied. 

Reference doses (RfDs) have been developed by EPA for 
indicatinq the potential for adverse health effects from exposure 
to chemicals exhibitinq noncarcinogenic effects. RfDS, which are 
expressed in units of mq/kq-day, are estimates of lifetime daily 
exposure levels for humans, includinq sensitive individuals, that 
are likely to be without an appreciable risk of adverse health 
effects. Estimated intakes of chemicals from environmental media 
(e.q., the amount of a chemical inqested from contaminated 
drinkinq water) can be compared t~ the RfD. RfDs are derived 
from human epidemioloqical studies or animal studies to which 
uncertainty factors have been applied (e.q., to account for the 
use of animal data to predict effects on humans). These 
uncertainty factors help ensure that the RfDs will not 
underestimate the potential for adverse noncarcinoqenic effects 
to occur. 

After the toxicity assessment of contaminants of concern, 
potential receptors, exposure media, and pathways for'exposure 
are identified. Under the residential use scenario, adults and 
children livinq onsite are the potential receptors. The exposure 
media are 80il contaminated with waste disturbed durinq buildinq,
and shallow qround water that is assumed to be contaminated with 
leachate. The risk estimates consider the followinq routes of 
exposure: inqestion of drinkinq water, inhalation of volatile 
orqanic compounds (VOCs) volatilized durinqbathinq or showerinq,
dermal contact with VOCS durinq bathinq, inqestion of residential 

, The t.erms "Cancer Potency Factor" and "Reference Dose" 
will be comprehensively explained later in this section. 
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soil, and -.sanaal contact with residential soil. Maximwa 
concentrations of contaminants found in the waste and the 
leachate were used in the risk calculations. The cancer risks 
and Hazard Index scores for adults and children for each 
contaminant of 90ncern in each exposure media for each exposure
pathway are given in Tables 3 to 11. Relevant exposure . 
assessment information, as well as all major assumptions aDout 
exposure frequency and duration, is given in the caption for each 
table. 

Excess lifetime cancer risks are determined by mUltiplying
the intake level with the cancer potency factor. These risks are 
probabilities that are generally expressed in scientific notation 
(e.~., 1x10·6 or 1E-6). An excess lifetime cancer risk of 1x10·6 

indica~es that, as a plausible upper bound, an individual has a 
one in one million chance of developing cancer as a result of 
site-related exposure to a carcinogen over a 70-year lifetime 
under the specific exposure conditions at a site. 

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 fro. 
the contaminant concentration in a given medium to the 
contaminant's reference dose). By adding the HQs for all 
contaminants within a medium or across all media to which a given
popUlation may reasonably be exposed, the Hazard Index (HI) can 
be generated. The HI provides a useful reference point for 
gauging the potential significance of mUltiple contaminant 
exposures within a single medium or across media. 

. The total cancer risks and Hazard Index scores for all 
contaminants of concern in all exposure media for all exposure
pathways for adults and children are shown in Tables 12 and 13. 
The cancer risk for a child associated with the residential use 
scenario at Landfill,l is 1 x 10·', which is the upper bound 
rea"ch of EPA's acceptable risk range of 1 x 10·' to 1 X 10-6 • The 
Hazard Index for a child is 3.26, which exceeds EPA's preferred 
quideline of 1.0. The cancer risks for adults and childre~ 
associ~ted with residential use of Landfill '2 were 6 x 10· and 
5 x 10· , respectively; the Hazard Index scores were 48 and 156. 
These levels exceed the upper boundary of EPA's acceptable range. 

Given tha above, actual or threatened releases of hazardous 
substances from this Site, if not addressed by implementing the 
response action selected in this ROO, may present an imminent and 
substantial endangerment to public health, welfare, or the 
environment as set forth in Section 106 of CERCLA, 42 U.S.C §
9606. . 

7. Description of Alternatives 

Alternatiy_ 1 -- No Action. section 300.430(e) (6) of the 
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National oil and Hazardous Substances Pollution contingency Plan 
(NCP), 55~. Bag. 8,849 (March 8, 1990) (to be codified at 40 
C.P.R. I 300.430(e)(6», requires that the "no action" 
alternative be evaluated at every site to establish a baseline 
for comparison to other alternatives. Under this alternative, no 
action would be taken to address current or future exposure to 
contaminants remaining at the site. A review would be conducted 
every five years as required under Section 121(c) of CERCLA, 42 
U.S.C. § 9621(c). This alternative does not address any 
contaminated media, nor does it result in the reduction of any 
risks associated with the site.-

Capital Cost: $ 
Operation & Maintenance Cost: $ °o 
Net Present Worth: $ o 

Alternative,2 -- Monitoring. This alternative includes Site 
inspection, ground water sampling, and leachate sampling from the 
area of the seeps (Landfill #1 only) on a semi-annual basis. 
Monitoring wells installed during the RI/FS or other suitable 
onsite wells would be used for ground water monitoring. A five 
year review would be conducted to assess the site's physical 
condition and ground water data. The primary purpose of the 
monitoring program is to detect any deterioration of site 
conditions. This alternative does not address any contamination 
found at the Site. Implementation of this alternative would not 
result in any significant reduction in risks associated with the 
Site. 

Capital Cost: $ o 
Operation & Maintenance Cost: $ 653,000 
Net Present Worth: $ 653,000 

Alternative 3 -- Limited Action. This alternative includes a 
site fence, placement of cover material over the seeps at 
Landfill #1, backfilling and seeding depressed areas of Landfill 
#2, sealing the Landfill #2 leachate collection system with 
grout, placement of deed restrictions on both land~ill 
properties, site inspection, monitoring, and a review~at least 
once every five years. 

Placement of cover material over the seeps at Landfill #1 
would eliminate the potential for direct exposure to the 
leachate, and reduce potential erosion of the slope along the 
northern border of the landfill. Backfilling depressed areas of 
Landfill #2 would eliminate standing water on the landfill 
surface, provide protection from erosion, and further stabilize 
the Site. Sealing leachate collection pipes at Landfill #2 would 
eliminate the potential for contact with leachate from this 
landfill. Deed restrictions on both properties would eliminate 
the possibility of future use of the land in a manner that would 
result in unacceptable exposures to the constituents in the 
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waste, or-disturbance of the closed landfills. Fencinq the site 
and posting the appropriate warninq siqns would restrict access 
of unauthorized persons and equipment to the landfills. 

In addition to the~e components, this alternative includes 
semi-annual Site inspections and qround water monitorinq (~oth 
landfills) and surface water monitorinq (Landfill '1 only): 
Should qround water monitorinq detect any unacceptable levels of 
contamination, DNREC, in conjunction with Kent County, would 
develop and implement a Ground Water Manaqement Zone (GWMZ) in 
~he vicinity of the Site. A GWMZ is an area of restricted qround 
water use developed under state authorities and implemented by
the ~ounty. Should the shallow ~quifer contain levels of 
contamination that may present a threat to human health, any
drinkiriq water wells within the GWMZ drawinq from this aquifer
would be replaced by deeper wells in the Cheswold aquifer.
Should surface water monitorinq detect any site-related chanqes
in the quality of the Willis Branch, more detailed environmental 
studi~ wo~ld be performed to determine whether further action is 
warranted at the Site. Under the limited action alternative, a 
review of the remedial action will be conducted at least once 
every five years, as required under CERCLA. 

This alternative would eliminate the possibility of 
residential development at both landfills. Carcinoqenic risk due 
to exposure to waste and inqestion of leachate under a 
residential use scenario was calcul~ted to be 1 f 10.4 for 
children at Landfill '1, and 5 x 10· and 6 x 10· for children 
and adUlts, respectively, at Landfill '2. The Hazard Index score 
for children at Landfill '1 was 3.26; the Hazard Index scores for 
adults and children at Landfill ,~ were 48 and 156, respectively.
This alternative would reduce cancer risk levels to below 1 x 
10-6 and Hazard Index scores to below 1.0. Common construction 
materials and methods would be used to implement this 
alternative. "Institutional controls (deed restrictions and the 
potential for a GWMZ), which would eliminate the possibility of 
future develo~ent at the Site, would reduce total site risk to 
below 1 x 10· • 

No chemical- or location-specific ARARs2 are violated by the 
site in ita current condition. All onsite activities would be 
carried out in accordance with the Occupational safety and Health 
Administration (OSHA) requirements for workers at remedial action 
sites (29 C.P.R. Part 1910). Remedial actions are not expected 
to disturb the wetlands located to the west of Landfill '2 • 

. 2ARARs are applicable or relevant and appropriate 
requirements of other Federal and State environmental statutes, 
such as the Safe Drinkinq Water Act, which EPA must take into 
consideration when selectinq remedial actions for Superfund
sites. 
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However, construction activities along the northern slope of 
Landfill '1 are likely to cause minor disturbances along the 
periphery of the wetlands located along the Willis Branch. These 
disturbances should be kept to a minimum, and construction plans 
should be reviewed and approved by the u.s. Army Corps of 
Engineers and DNREC.Before any remedial actions are conducted 
at the site, the Delaware Department of State would be contacted 
to ensure adherence to the National Historic Preservation Act of 
1966. The expected time frame for implementation of this 
alternative is approximately two months. Implementation would 
~egin following approval of a Remedial Action Work Plan. 

capital cost: $ 555,000 
Operation & Maintenance cost: $ 685,000 
Net Present Worth: $ 1,240,000 

Alternative,,4 -- Soil Cap. This alternative includes all 
components of Alternative 3 - Limited Action (site fence, 
leachate cover, backfilling and regrading, leachate system
closure, deed restrictions) plus regrading both landfills and 
importing additional top soil to improve drainage and to provide 
additional protection against erosion. This alternative would 
also include semi-annual site inspection, ground water and 
surface water monitoring, and Site review every five years as 
described for Alternative 3. 

Both landfills would be regraded using conventional earth 
moving equipment and existing cover soil to establish improved
drainage patterns. Up to 6" of imported top soil would be placed 
over each landfill, followed by seeding to provide a vegetative 
cover and erosion control. Drainage swales with erosion controls 
would be installed to prevent erosion of the soil cap. The 
northern slope of Landfill t1 would be regraded to facilitate 
placement of the cover material for the seeps. 

. Placing a cover over leachate seeps at Landfill t1 and 
closing the leachate collection system at Landfill t2 under this 
alternative minimizes the potential for'direct contact with 
leachate. Deed restrictions on both properties would eliminate 
the possibility of future use of the land in a manner that would 
result in unacceptable exposures to the waste or constituents of 
the waste or disturbance of the closed landfills. Fencing the 
site and posting the appropriate warning signs would restrict 
access of unauthorized persons and equipment to the landfills. 
The deed restrictions coupled with the establishment of a GWMZ, 
as described under Alternative 3, would reduce site-related risks 
to acceptable levels (i.e., cancer risk below 1 x 10.6 and 
Hazard Index of less than 1.0). Establishment of drainage 
patterns and placement of a vegetative cover would enhance the 
long-term stability of both landfills. 

All engineering controls would be easy to implement using 
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conventional construction methods and materials. The estimated 
time fr..e for implementation of this alternative is three months 
followinq the approval of Remedial Action Work Plans. 

No cbeaical- or location-specific ARARs are violated by the 
site in its current condition. All onsite activities would be 
carried out in accordance with the OCcupational Safety and "Health 
Administration (OSHA) requirements for workers at remedial action 
sites. Remedial actions are not expected to disturb the 
wetlands located to the west of Landfill '2. However, 
c9nstruction activities alonq the northern sloPe of Landfill '1 
are likely to cause minor disturbances alonq the periphery of the 
wetLands located alonq the Willis Branch. These disturbances 
shoUld be kept to a minimum, and construction plans should be 
reviewed and approved by the u.S. Army· Corps of Enqineers and 
DNREC. Before any remedial actions are conducted at the Site, 
the Delawar6 Department of State would be contacted to ensure 
adherence to the National Historic Preservation Act of 1966. 

Capital Cost: $ 1,706,000 
Operation & Maintenance Cost: $ 778,,000 
Net Present Worth: $ 2,484,000 

Alternatiye 5 -- Multi-Layer Cap (both landfills) and Subdrain 
(Landfill '1 only). The primary components of this alternative 
are mUlti-layer caps at both landfills and shallow qround water 
controls at Land~ill '1. The purpose of the multi-layer caps is 
to reduce infiltration of precipitation into the waste to a 
minimum. The subdrain at Landfill '1 would intercept local 
qround water flow and lower the water table to a level below the 
bottom of the waste cells. In addition, this alternative 
includes Site fencinq, deed restrictions, Site inspection, Site 
maintenance, qround water monitorinq, and a review every five 
years. 

In order to implement this alternative, the surfaces of both 
landfills would be regraded to provide a smooth s~ade for 
placement of the cap and to provide an adequate qrade for : 
establishing surface drainaqe. A mUlti-layer, RCRA-type cap
would be placed over the entire landfill areas. Surfa:e water 
control feature., such as diversion ditches and erosion control 
mattinq, would be placed as needed. At Landfill '1, a subdrain 
would be placed alonq the upqradient sides of the Landfill. This 
subdrain would extend to SUfficient depth (10 - 14') to lower the 
local water table to below the bottom of the waste cells. 
Intercepted ground water would be discharqed by qravity drain to 
the Willis Branch. 

The mUlti-layer c~~ at both landfills would reduce the 
amount of precipitation reaching the waste, thereby limitinq the 
potential,for leachate qeneration. The subdrain at Landfill #1 
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would prevent ground water contact with the waste, further 
reducinq_the potential for leachate generation. This alternative 
would virtually eliminate the migration of low levels of 
contaminants into the ground water. Because additional leachate 
would no longer be generated and the potential for ground water 
contamination would be minimized, nearly all risks associated 
with exposure to ground water and leachate would be eliminated. 
Deed restrictions would prevent future disturbance of the caps, 
ground water monitoring would allow detection of any failure in 
the remedy, and regular site inspection and maintenance would 
provide long-term assurance of the effectiveness of the remedy. 

The engineering aspects of this alternative would be fairly 
easy to implement using conventional construction materials and 
methods. The estimated time frame for implementation is six 
months· following approval of the Remedial Action Work Plan. 

No che.ical- or location-specific ARARs are violated by the 
site in its current condition. All onsite activities would be 
carri~d out in accordance with the Occupational Safety and Health 
Administration (OSHA) regulations for workers at remedial action 
sites. Remedial actions are not expected to disturb the wetlands 
located to the west of Landfill '2. However, construction 
activities at Landfill '1 are likely to cause minor disturbances 
along the periphery of the wetlands located along the Willis 
Branch. Possible disturbances could include increased sediment 
yield, clearing of some trees and bushes, and damage resulting 
from equipment access. These disturbances should be kept to a 
minimum, and construction plans would be reviewed and approved by
the u.S. Army Corps of Engineers and DNREC. Ground water 
discharged from the subdrain to the Willis Branch will have to 
comply with Delaware Surface Water. Quality Standards of 1990. 
Because the ground water upqradient of the landfill is not 
contaminated, treatment of the ground water to remove hazardous 
constituents would not be necessary. However, treatment may
still be necessary due to the indigenous high levels of iron in 
the shallow aquifer. Discharge limitations would be developed 
based on Delaware Surface water Quality Standards of 1990. This 
alternative would comply with all chemical-specific ARARs•. _ 
Before any remedial actions are conducted at the Site, the 
Delaware Department of State would be contacted to ensure 
adherence to the National Historic Preservation Act of 1966. 

capital cost: $ 4,343,000 
Operation , Maintenance Cost: $ 921,000 
Net Present Worth: $ 5,264,000 

Alternative 6 -- Volatile Organic Compound (VOC) Stripping by
Aeration. This alternative involves removal of VOCS from the 
waste by aeration, first by aggressive agitation within an 
enclosed space, and second by further aeration outside the 
shelter. After aeration, the treated material would be 
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stabilized, if necessary, and disposed of onsite. This 
alternative also includes a site fence, a site maintenance 
program, deed restrictions on future ground water and land use, 
ground water and leachate monitoring, and a site review every 
five years. 

In order to implement this alternative, an enclosed snelter 
containing air exchange features to control VOC release to the 
surrounding air would be constructed at Landfill '1. The 
material in Landfill '2 would be excavated and transported to 
Landfill '1 for treatment and disposal. Empty Landfill '2 waste 
cells would be backfilled and graded. The same treatment process 
wou~ be aFplied to the material i~ Landfill '1. Approximately
45,000,yds of waste and 15,000 ~dS of soil mixed with ,aste 
from Landfill '1, and 45,000 yds of waste and 5,000 yds of soil 
mixed with waste from Landfill '2 would be treated under this 
alternative~. The primary method for reducing the concentration 
of contaminants of concern is permanent removal of VOCs by
aeration. Although no treatability testing has been conducted, a 
landfarming equation modified by an aeration factor was used to 
predict the effectiveness of this treatment method. An estimated 
95' (two orders of magnitude) reduction in concentrations of 
total VOCs was predicted. 

This alternative would address the waste in the landfills, 
the potential source of offsite contamination. since all waste 
would be removed from Landfill '2, and since the waste residuals 
reSUlting from the treatment of the material from both landfills 
will contain substantially reduced levels of contaminants and 
would be landfilled in accordance with Delaware Solid waste 
Disposal Regulations of March 1990 or RCRA Subtitle C (hazardous 
waste management), virtually all risk evaluated for the site 
would be eliminated. Treatment of all waste material from both 
landfills would be expected to take one year to eighteen months. 
Materials required for this alternative are available. However, 
potential implementation problems include protection of workers' 
health, air monitoring requirements, and potential for slowdown 
of the process due to variability in VOC emissions: 

No chemical- or location-specific ARARs are viol.ted by the 
site in ita current condition. All onsite activities would be 
carried out in accordance with the Occupational safety and Health 
Administration (OSHA) regulations for workers at remedial action 
sites. Because there are no air quality ARARs for the 
contaminants of concern, a site-specific air quality monitoring 
program, developed using health-based exposure levels, would be 
included as a part of the health and safety plan developed for 
remedial action. Although the waste present at the site is not 
now considered a hazardous waste or hazardous substance under 
RCRA, treated waste would be subject to reclassification based 
upon Toxicity Characteristic Leaching Procedure (TCLP) testing
prior to disposal. If the treated waste were reclassified as a 
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hazardous-waste, subsequent disposal ot the waste would comply
with RCRA Subtitle C (hazardous waste manaqement). If the 
treated waate was not reclassitied,. disposal would comply with 
Delaware Solid Waste Disposal Requlations ot March, 1990. 

Remedial actions·are not expected to disturb the wetlands 
located to the west of Landtill '2. However, construction"' 
activities at Landfill '1 are likely to cause minor disturbances 
alonq the periphery of the wetlands located alonq the willis 
Branch. These disturbances should be kept to a minimum. If 
disturbance of the wetlands is unavoidable, mitiqation measures 
should be implemented, and construction plans should be reviewed 
and approved by the u.S. Army Corps ot Enqineers and DNRlC. 
Beforeany remedial actions are conducted at the Site, the 
Oelawaie Department of State would be contacted to ensure 
adherence to the National Historic Preservation Act ot 1966 • . 

Capital Cost: $ 16,281,000 
operation & Maintenance Cost: $ 427,000 
Net Present Worth: $ 16,708,000 

Alternative 7 -- Onsite Incineration. This alternative would 
involve excavation of all waste trom Landfills '1 and '2, 
incineration of waste material from both landfills at Landfill 
'1, stabilization of incinerator ash and pollution control system 
waste, and onsite containment of stabilized materials at Landfill 
'1. Landfill'2 cells would be backfilled with clean fill and 
reveqetated. 

In order to implement this alternative, approximately 10 
acres would be cleared at Landfill '1 for incinerator staqinq and 
qeneral support activities. Surface water control features, 
includinq a diversion ditch and sedifent catch basin, would be 
developed. Approximately 60,000 yds of waste material would be 
excavated from Landfill '1. Approximately 50,000 yds] of 
additional waste would be excavated trom Landfill '2 and 
trarsported to Landfill '1 for treatment. A total of 110,000 
yds of material would be incinerated. An estimated 79,000 yds] 
of ash and scrubber waste, alonq with soil mixed with small: 
quantities of waste excavated at Landfill '1, would be stabilized 
and contained onsite. A site monitorinq and maintenance plan
would be implemented and a Site review would be conducted every
five years. 

This alternative would address the waste material itself, 
the potential source of offsite contamination. The incinerator 
would destroy 99.99% of the VOCs in the waste. Residual 
materials remaininq onsite would pose very little threat to human 
health and the environment (estimated at 0.1% of the current 
risk). Excavation and incineration of waste materials and 
closure of the landfills may take as lonq as seven years from the 
start of remediation. 
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No ch..ical- or location-specific ARARs are violated at the 
site. Incinerator operations would comply with RCRA incineration 
operation regulations (40 C~F.R. Part 264, Subpart 0,), including
performance standards, and operating, monitoring, and inspection 
requirements. Water quality requireaents for discharge of. waste 
water following treatment of scrubber ash blowdown would be 
subject to state and federal National Pollution Discharge 
Elimination System (NPDES) rules (40 C.F.R. Parts 122 through
124, except, in accordance with Section 121(e) of CERCLA, 42 
U.S.C. § 9621(e), for per..itting requirements). Although the 
waste present at the site is not now considered a hazardous waste 
or a hazardous substance under RCRA, treated waste would be 
subject to reclassification based upon Toxicity Characteristic 
Leaching Procedure (TCLP) testing prior to disposal. If the 
treated waste were reclassified as a hazardous waste, subsequent
disposal of ·,.the waste would comply with RCRA Subtitle C 
(hazardous waste management). If the treated waste was not 
reclassified, dispos~l would comply with Delaware's Solid Waste 
Disposal Regulations of March 1990. 

During site work, Clean Air Act (CAA), 42 U.S.C. § 7401 et 
seq., and Delaware Regulations Governing the Control of Air 
Pollution would have to be met. Compliance with National Ambient 
Air Quality Standards (NAAQS) for particulate matter (40 C.F.R. 
Part 50) would also be required. In addition, because excavation 
and handling of the waste would allow Vocs to be released into 
the atmosphere, a site-specific air quality monitoring plan would 
be developed to ensure the health of workers and nearby residents 
is not threatened by Site activities. All onsite activities 
would be carried out in accordance with the Occupational Safety
and Health A~inistration (OSHA) regulations for workers at 
remedial action sites. 

Remedial actions are not expected to disturb the wetlands 
located to the west of Landfill '2. However, construction 
activities at Landfill '1 are likely to cause minor disturbances 
along the periphery of the wetlands located along the Willis 
Branch. If disturbance of the wetlands is unavoidable, adequate
mitigation measures should be implemented, and construction 
plans should be reviewed and approved by the u.S. Army. Corps of 
Engineers and DNREC. Before any remedial actions are conducted 
at the Site, the Delaware Department of State would be contacted 
to ensure adherence to the National Historic Preservation Act of 
1966. 

Capital Cost: $ 82,571,000 
Operation & Maintenance Cost: $ 427,000 
Net Present Worth: $ 82,998,000 

8. SUmmary of Comparative Analysis of Alternatives 
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The followinq section provides a brief comparison of each of 
the alternatives developed for this Site to each of the nine 
evaluation criteria identified in the National Continqency Plan 
(NCP). The nine criteria are summarized in Table 14. The first 
two criteria, overall protectiveness and compliance with ARARs, 
are considered threshold criteria Which any selected alternative 
must meet. The next five criteria, lonq-term effectiveness and 
permanence, reduction of toxicity, mobility, or volume, short­
term effectiveness, implementability, and cost, are considered 
the primary balancinq criteria. The final two criteria, state 
~nd community acceptance, are referred to as modifyinq criteria, 
which are evaluated followinq the comment period for the RIjFS 
and the Proposed Plan. 

Overall Protection of Human Health and the Environment 

No Action: This alternative would not result in any 
reduction in overall risk posed by the Site. By not preventing 
contact with onsite contaminants and not preventing future 
residential use, this alternative is not protective of human 
health and the environment. Since this alternative does not meet 
the threshold criteria, it will not be carried through for 
analysis against the remaining criteria. 

Monitoring: Although this alternative would detect chanqes
in site conditions, it would not restrict access to Site waste 
and allows future residential use of the Site. Therefore, it 

. would not result in any reduction in overall risk. This 
alternative is also not protective of human health and the 
environment and will not be retained for further analysis against 
the remaining criteria. 

Limited Action: By covering leachate seeps and closing the 
leachate collection system, this alternative would prevent direct 
contact with the leachate at the Site. Deed restrictions would 
prevent future residential use of the property. Monitorinq would 
detect any changes in ground water quality, and if necessary, a 
Ground water Management Zone can be developed and replacement 
wells installed. The site fence would restrict access of : 
unauthorized persons to the Site. This alternative virtually 
eliminates the possibility of exposure to waste and leachate and 
drives the cancer risk and Hazard Index score below 1 x 10·' and 
1.0, respectively. This alternative is protective of human 
health and the environment. 

Soil Cap: In addition to the protection described under the 
Limited Action alternative, this alternative would further 
enhance the long-term stability of the Site and maintain cell cap
inteqrity. This alternative is protective of human health and 
the environment. 

MUlti-Layer Cap (both landfills) and Subdrain (Landfill #1 
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sm1:t: TbH alternative would reduce the ..ount of leachate 
generated by both landfills by use of engineering controls, and 
would further reduce the potential.for contact with the waste 
using institutional controls. The carcinogenic risk and Hazard 
Index score under this alternative would be well below 1 x 10.6 

and 1.0, respectivelY7' therefore, this alternative is prot~ctive 
of human health and the environment. . 

voc stripping: By removing waste from Landfill '2, all 
risks associated with that portion of the 8ite would be 
eliminated. All waste fro. both landfills would be treated, 
reducing by 95' the ..ount of Voc. found in the waste. Treated 
was~ would be disposed of at Landfill '1 in accordance with the 
requirements for an industrial landfill. During implementation, 
a significant amount of Vocs would be released into the 
atmosphere, causing potential problems for site workers and 
nearby residents. After implementation, this alternative would 
reduce the carcinogenic risks and Hazard ~~dex scores to below 
1 .x l076 and 1.0, respectively, and is ther~fore protective. 

Onsite Incineration: Removal of waste from Landfill '2 for 
treatment at Landfill 11 would eliminate all risks posed by
Landfill 12. Destruction of 99.99' of the Vocs in the waste and 
subsequent disposal of stabilized ash as required for an 
industrial landfill would reduce the carcinogenic risks and 
Hazard Index scores to below 1 x 10.6 and 1.0, respectively, and 
is therefore protective. 

Compliance yith ARABs 

Site media do not currently e~ceed any chemical-specific
ARARs, nor do they violate any location-specific ARARs. onsite 
activities for all alternatives would be carried out in 
accordance with the Occupational Safety and Health Administration 
(OSHA) requirements for workers at remedial action sites (29
C.F".R. Part 1910). Reaedial actions are not expected to disturb 
the wetlands located to the west of Landfill 12. However, 
construction activities along the northern slope of Landfill 11 
are likely to cause minor disturbances along the periphery of the 
wetlands located along the Willis Branch. These disturbances 
will be kept to a minimum, and construction plans will' be 
reviewed and approved by the U.S. Army Corps of Engineers and 
DNREC. Before any remedial actions are conducted at the Site, 
the Delaware Department of State will be contacted to ensure 
adherence to the National Historic Preservation Act of 1966. 

Action-specific ARARs have been identified for both 
treatment alternatives (VOC Stripping and Incineration).
Excavation and treatment of waste could result in release of VOCs 
above health based standards. Although the waste present at the 
site is not now considered a hazardous waste or a hazardous 
substance. under RCRA, treated waste would be subject to 
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reclassification based upon Toxicity Characteristic Leaching 
Procedure (TCLP) testing prior to disposal. If the treated waste 
were reclassified as a hazardous waste, subsequent disposal of 
the waste would comply with RCRA Subtitle C (hazardous waste 
management). If the treated waste was not reclassified, disposal 
would comply with Delaware's Solid Waste Disposal RequlatiQns for 
industrial landfills (March, 1990). 

Long-term Effectiveness and Permanence 

~ Limited Action: Deterioration of the current capping system
is not likely to occur due to the relatively flat topographical
profile of the landfills. Locked security fences will limit 
access to the Site to authorized persons and therefore will limit 
potential disturbance of the caps. This alternative is rated as 
moderate in long-term effectiveness and permanence as compared to 
the other a~ternatives. 

Soil Cap: This alternative further reduces the potential
for erosion damage, and was rated as moderate with respect to the 
long-term effectiveness and permanence criteria. 

MUlti-Layer Cap and Subdrain: This alternative would 
provide the most secure source control through containment. This 
alternative is rated high in long-term effectiveness and 
permanence. 

VQe Stripping: Treated waste contained onsite under this 
alternative would contain very low levels of VOCs. Wastes would 
be disposed of in accordance with Delaware Solid Waste Disposal 
Requlations of March 1990 or RCRASubtitle C (hazardous waste 
management), which provide for long-term site maintenance and 
monitoring. Long-term effectiveness and permanence of this 
alternative is rated as high. 

Onsite Incineration: All organics would be destroyed under 
this alternative. Residual ash and waste would be disposed of 
onsite in accordance with applicable sections of ·the Delaware 
Solid Waste Disposal Requlations of March 1990 or RCRA Subtitle e 
(hazardous waste management), which provide for long-term site 
maintenance and monitoring. Long-term effectiveness and 
permanence of this alternative is rated as high. 

Reduction of Toxicity. Mobility. and Volume (TMY) 

Limited Action, Soil cap, and Multi-Layer eap and Subdrain: 
Because treatment is not employed as a part of any of these three 
alternatives, none achieve any reduction in toxicity, _obility or 
volume. 

voe stripping: Although the volume of the waste would be 
the same before and after treatment, the voe content would be 

-17­



reduced by an estimated 95', thereby reducing the toxicity at the 
waste. Should treated waste require stabilization prior to 
disposal, .obility at the residual contaminants would be reduced. 
The overall rating for reduction of THY is moderate. 

onsite Incineration: Because 99.99' of organic cont~inants 
in the waste would be destroyed, the toxicity of the waste would 
be reduced signiticantly. Because at the high ash content at the 
waste, volume would not be reduced significantly. Should ash 
residue require stabilization prior to disposal, mobility would 
qe decreased as well. The overall rating tor reduction at TMV is 
high. 

Short-~erm Eftectiyeness 

Limited Actign: Because this alternative involves very
limited site activities that would result in only limited 
disturbance at the site or waste during the two-month time trame 
required tor implementation, its short-term ef~ect~veness is 
rated as high. 

Sgil eap: During implementation at this alternative, the 
entire Site would be disturbed tor regrading. However, no waste 
would be disturbed during the three-month time trame needed tor 
implementation. Short-term etfectiveness is theretore rated as 
high. 

MUlti-Layer eap and Subdrain: The Site surface would be 
disturbed during placement at the mUlti-layer caps and Landfill 
#1 subdrain. However, there would be relatively little potential
for disturbance of the waste during site activities. This 
alternative would take approximately six months to implement:
however, the time for implementation would be considerably
shorter than tor either treatment alternative. Short-term 
eftectiveness is rated as moderate. 

yoe stripping: All waste at both landfills would be 
disturbed during implementation at this remedy, resulting in the 
potential for significant voc emissions. The time necessary tor 
implementation at this remedy is twelve to eighteen months. Due 
to short-term risk tram voe ..issions, short-term etfectiveness 
is rated aa low. 

Onsite Incineratign: This alternative requires excavation 
and handling of all waste onsite, reSUlting in the potential tor 
signiticant voe emissions and the subsequent threat to site 
workers and nearby residences during site activities. This 
alternative would require an estimated seven years for 
implementation. Due to risk associated with voe emissions and 
the long time trame required for implementation, short-term 
effectiveness is rated as low. 
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Implementability 

Limited Action, Soil Cap: Both of these alternatives are 
easily implemented because they require relatively simple 
actions. Implementability of these alternatives is rated as 
high. 

MUlti-Layer Cap and SUbdrain: Construction of caps at both 
landfills and a subdrain at Landfill '1 would be relatively easy, 
using conventional construction materials and methods. When 
compared to the alternatives Limited Action or Soil Cap, this 
alternative rates moderate in terms of implementability. 

VQC Stripping: The equipment required for this alternative 
is readily available. However, this operation is not routinely
performed, and control of VOC emissions could be difficult. 
Therefore, this alternative rates low for implementability. 

ansite Incineration: The availability and capacity of 
mobile incinerators is limited. vac emission control during site 
activities, although possible, could be difficult. Because the 
types of incinerators in use today (rotary kiln, fluidized bed, 
and infrared thermal treatment) all require relatively small 
sized feed particles (one to two inches) to function efficiently, 
the wastes' wet clay-like properties will necessitate substantial 
pre-feed handling of the waste materials. Because the moisture 
content of the waste material is high (average for waste samples 
at both landfills is 40%, compared to 10 to 20% generally seen in 
soils), longer residence time (and greater amounts of auxiliary 
fuel) would be needed to incinerate the sludge material than 
would be needed to incinerate a comparable quantity of soil. 
Although it may be theoretically ~ossible to incinerate the waste 
material, the physical characteristics of the waste would render 
such an operation highly inefficient. Therefore, this 
alternative rates low with respect to implementability. 

All cost figures assume 30 years of operation, maintenance, 
and monitoring. 

Limited Action 

Capital Cost: $ 555,000 
operation & Maintenance Cost: $ . 685,000 
Net Present Worth: $ 1,240,000 

Soil Cap 

capital Cost: $ 1,706,000 
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,operation & Maintenance cost: $ 778,000 
Net Present Worth: $ 2,484,000 

Multi-LAyer Cap & Sypdrain (Landfill #1 only) 

capital. Cost: $ 4,343,000 
Operation & Maintenance Cost: $ 921,000 
Net Present Worth: $ 5,264,000 

VOC Stripping 

capital Cost: $ 16,281,000 
Operation & Maintenance Cost: $ 427,000 

" Net Present Worth: $ 16,708,000 

Onsite Incineration 

Capital Cost: $ 82,571,000 
Operation & Maintenance Cost: $ 427,000 
Net Present Worth: $ 82,998,000 

state Acceptance 

The state of Delaware has concurred with the preferred 
remedy. 

COmmunity Acceptance 

In order to facilitate public involvement in the decision 
making process, EPA held a public meeting on september 5, 1990, 
at the Cheswold Fire Hall to discuss the RI/FS and the Proposed 
Plan. This meeting was attended Ey local residents, local 
officials, and members of the local news media. A summary of the 
issues raised at the public meeting and in letters received 
during the pUblic comment period and EPA's responses are provided 
in,the Responsiveness Summary section of this.ROD. 

In general, the local citizens did not favor EPA's preferred 
alternative. The citizens expressed a desire for an alternative 
that would result in total removal of all waste from both 
landfills. An alternative that called for complete e~cavation of 
waste for offsite disposal was considered during the preliminary 
screening step of the feasibility study, but this alternative did 
not satisfy the preliminary screening criteria: effectiveness, 
implementability, and cost-effectiveness. EPA believes that the 
preferred alternative, the primary component of which is deed 
restrictions, is consistent with the NCP, 55 Fed. Reg. 8,846 
(March 8, 1990) (to be codified at 40 C.F.R. § 
300.430(a) (1) (iii) (D», which states, "EPA expects to use 
institutional controls such as • • . deed restrictions • • . as 
appropriate for short- and long-term management to prevent or 
limit exposure to hazardous substances, pollutants, or 
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contaainants. • • • The use of institutional controls shall not 
substitute for active response measures • • • as the sole remedy 
unless sucb active measures are determined not to be practicable, 
based on the balancinq of trade-offs amonq alternatives that is 
conducted during the selection of remedy." 

9. Selected Remedy 

The selected remedy for the site is Alternative 3 - Limited 
Action. The selected remedy includes the followinq components: 

Deed restrictions will be placed on each landfill 
property to limit the future uses of the property. The 
restrictions would prohibit any type of activity that 
could disturb the landfill surfaces or the underlying 
waste, or in any way increase the risk of exposure to 
si~e contaminants. 

The entire waste disposal areas of both landfills will 
be enclosed by a chain-link security fence with a 
locked qate to restrict the access of unauthorized 
persons and equipment onto the landfills. Appropriate 
warning siqns will be placed alonq the fence. 

Cover material will be placed alonq the northern slope
of Landfill *1 to cover exposed leachate seeps. The 
cover will be graded to conform with existing drainage 
patterns. This cover will reduce the potential for 
direct contact with the leachate, and will reduce 
potential erosion from surface water runoff along the 
fairly steep slope. 

Areas of Landfill '2 which have subsided due to uneven 
settlinq of waste will be backfilled to grade and 
seeded. 

Leachate collection wells at Landfill '2 will be sealed 
with qrout to reduce the potential for direct contact 
with leachate. 

Ground water will be sampled semi-annually at both 
landfills. Should monitoring detect any siqnificant 
chanqes in qround water quality, the State of Delaware 
and Kent county will establish a GWMZ in the vicinity 
of the site to prevent the use of shallow ground water. 
Any wells affected by the qround water contamination 
will be replaced with deeper wells. 

The landfills will be inspected semi-annually during
ground water samplinq events. 

Surface water monitoring will be conducted at the 
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-willis Branch adjacent to Landfill '1 at the same time 
aa ground water monitorinq for a period of no less than 
five years. Should any chanqes be detected in the 
quality of the Willis Branch, more extensive testinq, 
includinq bioassays, will be conducted to determine 
whether further remedial actions are necessary. 

A review of this remedial action, includinq site 
inspection reports and qround water and surface water 
data, will be conducted no less often than each five 
years after the initiation of this alternative as 
required under Section 121(c) of CERCLA,. 42 U.S.C. 
S 9621(C), for sites where hazardous substances, 
pollutants, or contaminants remain at the site. 

" 

The qoal of the remedial action is to reduce the potential
for future contact with the waste or with site contaminants, 
thereby reducinq risk to within EPA quidelines. The cancer risks 
associated with no action at both landfills is at or above EPA's 
quideline of 1 x 10.4 ; after implementatio~ of the selected 
remedy, cancer risks will be below 1 x 10'. The Hazard Index 
scores associated with no action at both landfills is above EPA's 
quideline of 1.0; after implementation of the selected remedy,
the Hazard Index scores will be below 1.0. The cost summary for 
the Limited Action alternative is shown in Table 15. Some 
chanqes may be made to the remedy as a result of the remedial 
desiqn and construction process. However, any potential chanqes 
are not expecte~ to reduce the effectiveness of the selected 
remedy. 

10. statutory Determinations 

Under its leqal authorities, EPA's primary respon~ibility at 
Superfund sites is to undertake remedial actions that achieve 
adequate protection of human health and the environment. In 
addition, section 121 of CERCLA, 42 U.S.C S 9621, establishes 
several other statutory'requirements and preferences. These 
specify that when complete, the selected remedial action for this 
site must comply with applicable or relevant and appropria~e 
environmental standards established under Federal and· state 
environmental laws unless a statutory waiver is justitied. The 
selected reaedy also must be cost-effective and utilize permanent
solutions and alternative treatment technoloqies or resource 
recovery technoloqies to the maximum extent practicable.

'Finally, the statute includes a preference for remedies that 
employ treatment that permanently and siqnificantly reduces the 
volume, toxicity, or mobility of hazardous wastes as their 
principal element. The followinq sections discuss how the 
selected remedy meets these statutory requirements. 
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Protfqtion ot Human Health and the Enyironment. 

By preventinq future uncontro~led use of the landfill pro­

perties, the selected remedy is protective of human health and
 

. the environment.. Deed restrictions on both properties will 
prevent future residential development of the Site. Under a 
scenario of future residential development, EPA found 
unacceptable health risk. If no action were taken, the cancer 
risk and Hazard Index score for children at Landfill '1 would be 
1 x 10-4 and 3.26, respectively, For Landfill '2, if no action 
we~e taken, the cancer risks for adults and children would be 6 x 
1U· and 5 x 10.3 , respectively; the Hazard Index scores would be 
48 ~d 156, respectively. After implementation of the selected 
remedy, the cancer risks will be less than 1 x 10·' and the 
Hazard "Index scores will be below 1.0 at both landfills. 
Placement of a leachate cover at Landfill '1, closure of the 
leachate collection system at Landfill '2, and backfillinq 
depressed areas of Landfill '2 will improve the lonq-term 
stability of the Site. Ground water monitorinq, surface water 
monitorinq, and site inspections will detect any deterioration in 
site conditions. There are no short-term risks associated with 
the selected remedy. In addition, no cross-media impacts (e.q., 
release of contaminants in the waste into the air) are expected. 

compliance with Applicable or Relevant and Appropriate
Requirements. 

No chemical- or location-specific ARABs are violated by the 
Site in its current condition. All onsite activities will be 
carried out in accordance with the Occupational Safety and Health 
Administration (OSHA) requirements for workers at remedial action 
sites (29 C.F.R. Part 1910). Remedial actions are not expected 
to disturb the wetlands located to the west of Landfill #2. 
However, construction activities alonq the northern slope of 
Lar.dfill *1 are likely to cause minor disturbances alonq the 
periphery of the wetlands located alonq the Willis Branch. These 
disturbances will be kept to a minimum, and construction plans 
will be reviewed and approved by the U.S. Army Corps of Enqineers 
and DNREC. Before any remedial actions are conducted at the 
Site, the Delaware Department of State will be contacted to 
ensure adherence to the National Historic Preservation Act of 
1966. 

Cost-Effectiveness. 

The selected remedy is cost-effective because it has been 
determined to provide overall effectiveness proportional to its 
costs (Net Present Worth beinq $1,240,000). The soil cappinq 
alternative, althouqh twice as costly as the selected remedy, 
does not ofter a hiqher deqree of protection. While both 
treatment alternatives would substantially reduce the 
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treatment residuals, both alternatives would still require onsite 
disposal and lonq-term site maintenance, and cost more than ten 
times as .uch as the selected remedy, withoutjrovidinq any
further reduction of cancer risk below 1 x 10· • 

utilization of Permanent Solutions and Alternatiye Treatment 
(or Resource Recovery) Technologies to the Maximum Extent 
Practicable (KEP). 

EPA and DNREC have determined that the selected remedy 
represents the maximum extent to which permanent solutions and 
treatment technologies can be utilized in a cost-effective manner 
for~the Coker's Sanitation Service Landfills Site. Of those 
alternatives that are protective of human health and the 
environment and comply with ARARs, EPA and the state have 
determined that this selected remedy provides the best balance of 
trade-offs in terms of nine evaluation criteria and also 
considerinq the statutory preference for treatment as a principal
element. 

The selected remedy does not offer the deqree of permanence
either of the treatment alternatives would offer. However, the 
landfills are at this time in a stable condition, and if they
remain undisturbed, should pose no siqnificant threat to human 
health and the environment. In addition, neither treatment 
option would siqnificantly reduce the volume of the waste 
material, and treatment residuals would have to be manaqed
onsite. Unlike the treatment alternatives, the selected remedy 
poses no short-term threat to site workers or nearby residents. 
The selected remedy is the easiest of the protective alternatives 
to implement, and offers the qreatest reduction in risk in 
proportion to cost, of all alternatives considered. 

The containment options under consideration all prevent 
future disturbances of the landfills by providinq for deed 
restrictions. Althouqh the treatment alternatives involve 
removal of all waste fro. Landfill '2 for treatment and disposal 
at Landfill '1, deed restrictions will still be required at 
Landfill '1. The treatment alternatives were the only -, 
alternatives Which offered any reduction in toxicity,·. mobility, 
or volume7 however, because of the potential for VOC emissions 
above health-based levels, anticipated difficulty in handlinq the 
waste material, and the time required for implementation, these 
alternatives were rated considerably lower in short-term 
effectiveness than containment options. Onsite incineration 
would be very difficult to implement efficiently due to the 
physical characteristics of the waste. 

The selected remedy does not employ any treatment or 
resource recovery technoloqies. The waste contained onsite is a 
dense, clay-like material with a low permeability. The material 
would require substantial handlinq prior to and durinq treatment. 

-24­



Handling of the waste material would cause significant release of 
VOCs into the atmosphere which would be difficult to control. 
These VOC. may pose a health threat to site workers and nearby 
residents. In addition, the high moisture content of the waste 
and the necessity of creating a small, uniform size feed from a 
thick, clay-like material would make efficient incinerator 
operation difficult if not impossible. Upon evaluating tne 
remedial alternatives developed for this Site, EPA has determined 
that treatment is not practicable under the circumstances 
associated with this Site. 

Preference for Treatment as a principal Element. 

The selected remedy does not satisfy the statutory 
preference for treatment as a.principal element. As stated in 
the preamble of the NCP, EPA expects that treatment will be the 
preferred means by which principal threats posed by the site will 
be addressed. The preamble characterizes principal threats as 
"wast~ that cannot be reliably controlled in place, such as 
liquids, highly mobile materials • • • and high concentrations of 
toxic compounds. • • • Treatment is less likely to be 
practicable when sites have large volumes of low concentrations 
of material, or when the waste is very difficult to handle and 
treat." (55 !§g. B§g. 8,703 (March 8, 1990». The waste 
material found at this Site is neither liquid nor highly mobile, 
and can be reliably controlled in place. Concentrations of 
contaminants are similar in all waste trenches at both lapdfills. 
The site contains a large volume of material (110,000 yds of 
waste) that would be very difficult to handle and treat due its 
high moisture content and clay-like physical properties as well 
as the potential risk posed by VOG emissions. EPA and the state 
have therefore determined onsite containment of waste is an 
appropriate remedial action. 

11. Documentation of Significant Changes 

The preferred alternative described in the Proposed Plan was 
the selected remedy, Limited Action. This alternative was 
described in the Proposed Plan as follows: 

This alternative calls for installation of a cover over any 
leachate seeps present at landfill "1, closure of the 
landfill .2 leachate collection system with grout, regrading 
(backfilling and seeding) depressed areas on the surface of 
landfill '2, and deed restrictions on both landfills. This 
alternative includes site inspections, ground water 
monitoring at both landfills, and surface water monitoring 
at landfill #1. Should ground water monitoring detect any
developing plume in the Cheswold aquifer, the state could 
develop a Ground Water Management Zone (an area of 
restricted ground water use established under state 
authority) in the vicinity of the site to control use of 
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local ground water. If surface water .onitorinq detects any
chang.. in the water quality of the willis Branch, in depth
biological testinq of surface.water and leachate would be 
perfonaed. 

The Proposed Plan was released for public comment on ~uqust 
22, 1990. EPA reviewed all written and verbal comments submitted 
durinq the public comment period. Upon review of these comments, 
EPA deter.ined that no siqnificant chanqes to the remedy, as it 
was oriqinally proposed in the Proposed Plan, were necessary. 
However, in response to public comment, EPA has amended the 
remedy to include secure fences and posted warninq siqns at both 
lancUills. 
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Table 1 

Data summary for Landfill '1: contaminants of concern, number of 
samples taken, number of hits, and ranges of concentrations of 
contaminants for waste, leachate, and ground water. Maximum 
contaminant levels (MeLa) set under the Safe Drinking water Act 
are given along with ground water data. All values given in 
parts per billion. 

Range tJg 

n.d. - 1100000J 
61000J - 2300000 

n.d.	 - 5000000 

n.d.	 - 2100J 

n.d.	 - 3.4 
15J - 33J 

1J -	 2J 

4J -	 77 
n.d.	 - 11 

673 - 696 

n.d.	 - 1J 5 

n.d.	 - 4J 700 

. 
n.d.	 - 2B 

n.d • 5.6 10.J 

" 20J	 - 297J 

n.d.: Not detected 
J: Indicates data was quantitatively estimated 
B:	 Indicates similar concentration was found in"a laboratory

blank sample. 



Table 1 - continued 

Data summary for Landfill '2: contaminants of concern, nwaber of 
samples taken, number of hits, and ranqes of concentrations of 
contaminants for waste, leachate, and qround water. Maximum 
contaminant levels (HCLa) set under the Safe Drinkinq Water Act 
are qiven alonq with qround water data. All values qiven in 
parts per billion. 

No. of No. of 
Kldia 
Waste 

Contuinant 
Benzene 

suples
8 

IU.ta 
2 

Range 
27 -

EL 

~. Chloroform 8 1 n.d. -
Ethylbenzene
Styrene
Cresol 

8 
8 
8 

8 
8 
5 

24000 
21000 
n.d. 

-
-

Dtbutyl Pthalate 
Phenol 

8 
8 

8 
7 

4000J 
n.d. 

-
­

Cadmium 8 1 n.d. -
Manqanese 8 8 9780J -

Leachate Benzene	 3 1 n.d. - 10J 
Chloroform 3 0 
Ethylbenzene 3 3 1100 - 28000J 
Styrene 3 2 n.d. - 5000J 
Cresol 3 3 160J - 2800J 
Dibutyl Pthalate 3 2 n.d. - 550J 
Phenol 3 3 1000J - 12000J 
Cadmium 3 0 
Manqanese 3 3 127J - 519J 

Ground Benzene 8 0	 5 
water	 Chloroform 8 0 

Ethylbenzene 8 1 n.d. - 5 700 
Styrene 8 0 
Cresol 8 0 
Dibutyl pthalate 8 0 
Phenol 8 1 n.d. -·.llJ 
cadaium 8 0 10 
Manqanese 8 8 12J - 359J 

n. d. : Not detected 
J: Indicates data was quantitatively estimated 
B:	 Indicates similar concentration was found in a laboratory

blank sample. 



Table a Coker. Saai\l'iol ~..dfill Site. COltaliDalt. of CODcera. referelce do.e., lId ~arciDoleli~ ~.,tellq 

-.10"', 
Onl [Dba led
 

:OnlIfD: lobaled UD: Potelc, Potelc,
 
. :lli/ki/dl (q/kl/dl Factor: factor:
 

b: tl1tallt Il/lll/k,/dll (l/ll,/k,/dl)
 
~UCrrL~ ~O. 1
 

Barlul IDd cOlpollnd. 5.001-02 1.401-04 
BeU!D! 2.901-02 2.901-02 

.Bl1t'l beuz,l pbthalate 2.001-01 
i:hloroforl 1.001-02 6.101-03 8.101- 02 
Di-a-but,l pbthalate 1. 001-01 
Itb,lbeueae 1. 001-01 
Banlalese aid COlpOllld. Z.OOI-Ol 3.001-04 
5tneae Z.OOI-Ol 3.001-0% 
Tri~bloroetb,lele ftCI) 1.101-02 1.101-02 
h leDe (Iiled) 2.001+00 tOOI-01 

LAiDrILL 10. 2 

Alaliaal 2.901+00 
AltilOD, aid cOlpoald. 4.001-04 
Barial Iud cOlpoald. 5.001-02 1.401-04 
Beuelle 2.901-0% %.901-02 
leuoic acid 4. 001+00 
8eanl alcohol 3.001-01 
8er,11i111 aid eOlpoald. 5.001-03 4.301+00 1.401+00 
But,l bell,l pbthalate 2. 001-01 
Carbol disulfide 1. 001-01 
Cruol( I-I $.001-02 1.001-01 
Creao1{o- ) S.On-02 
Di-,-bat,l p~thallte 1.001-01 
Ith,lbeuelle 1.001-01 
IIBf~;!.e aid cOlpolld. 2.111-11 30011-14 
PheBol 4."1-0% 2. 011·12 
St,rele 2.081-11 1.001-02 
Tolune 1.'81-11 1.511+00 
1,2,3-Tricbloro,ro,... I.HI-13 1. 001-01 
I,lne {tilld} %••81+11 4.001-01 



Ta~I. 3 Co~'_rI Saaltatl01 LI14fl11 Sit.. I.tillted 4lil, iatlie. of eOltllilllt. of COlcera, apper bouud 
lif.tl11 1IC111 caae.r rili•• 114 ~IJlrd ildele. l'locilted lit~ illeltiol of drialil' liter by adults. 
Iitillt........ I bot, I'i,~t of 10 I,. 30 ,earl of elpOlure darin, a 70-,elr litetilt. aud illeltiol ~f 2
 
liters of tl' later per da,. 

:DI,lIUIG UTU. 
rCnc!rl !lon-caDcer) 

l.biut Lifetill Chrolic Opper Bould 
CilIlC. lltalt !IItale LifeUle Huard ladel 

Pd~l1tilt (11,/1 \ 1I/l,/d II/i,/d Cllleer lill (hUle/lfDI 

ttlDflLL 10. 1: ADULT 

Blril1,'aad co,pould. 7.501+01 9.111-04 2.141-03 4.291-02 
leutle 2.001+00 2.451-05 5.111-05 1.101-01i-

Batyl beaJ,l p~thalate 

Chioroforl 
Di-I-but,l phthalatt 
it;,lbeuue 7.701+01 9,431-04 %.201-03 %. %01-02 
aaa,.aele aid co.poundl S.961+0% 1.5%1-03 1.991-0% 9.941-0% 
St,r.I' 1.101+01 1.351-04 3.141-04 4.141-0' 1. 571-03 
triclloroethylelll (TCI) 3.001+00 3.111-05 l.5l1-n 4.041-11 
Iylell (Iilld) 3.001+00 3.'71-15 1.511-05 4.%91-05 

Su: 5.1'1-01 1.1I1-Ql 

LAIDrILL 10. 2: ADULT ,. , 
&10ilul %.941+03 3.101-02 1.411-0% 2.101-02 
'ItilOl, .Id COlpo.ldl 1.511+02 1.151-03 . 4.311-03 1.011+01 
Blrial .Id cOlpoaldl %.941+0% 3.101-03 . 1.411-03 1.181-01 
Beulle 1.001+01 1.%21-04 2.111-04 3.551-01 
Beuoic acid 9.201+03 1.131-11 2.'31-01 8.511-02 
Beuyl alco~ol 2.411+13 2.941-02 '.1"-12 2.291-01 
Ber,llial aid eOlpo.ld. 1.311+11 1.stl-1S 3.111-15 '.141-05 1.431-03 
ht,l btu,l "tulatt 
Carbol dilUlfid' 1. TlI+'2 2.111-11 4.NI-1I 4.111-02 
Creao1(l- ) 2."1+11 3.431-'2 1.111-'2 - 1.111+01 
Crelo1(o- ) I.UI+.2 1.111-11 4.nl-03 '.141-02 
Di-I-blt,l "*11. 5.511+12 '.131-03 1.S7I-OZ l.SYI-Ol 
In,lbeu.., tHI+14 3.431-'1 1.011-11 1.001+01 
111111". aM ' ..... 5.1'1+'2 '.311-03 1.411-OZ 1.411-02 
nelol 1.2'1+14 1.411-01 3.431-11 '.511+00 
Stu.a. 5.'"+11 '.1%1-02 1.431-11 1.141-03 1.141-01 
To1..., 1.2.1+.1 1.471-04 3.431-14 1.141-03 
1.%,3-Tric~loropro"I' 2.111+'1 3.551-04 '.%11-04 S.5SI-15 1.3II-ot 
I, it.. (liI,d) 1.1'1+02 1.SSI-OS 3.141-13 1.S1I-OS 

Sal: 1.IU-es S.oll+01 



TaUe 4 Coters Saaltatl01 ~aldfill Site. Iitilattd dail, iatate. of cOlt.lil.ltl of eoacera, IlPPtr bOIlDd
 
lifetill ,ICII' cateer rilkl. lid ~azard ildeles llsociated lit. illiitiol of drilkil' later b' cbildreD
 
Iltl..te........ I bod, .ei,~t of 11 t,. 5 ,earl of elpo'llre dllli., a 10-,e.r lifetile. aad iD,estioD of
 
Iiten of irlatl.. later per da,. 

~
 

:DIIIIIIG WAUl
 
ICancerl (Ioll-cucer I
 

lIbieDt Lifetin Cbrollic npper BolJld
 
COle. Iatate latah Lifetile Buard rlldu
 

Po 1111 till t (11'/11 1,/t,/d _,It,ld Cllcer li.t (lDtah/lfD)
 

tAID'ILL 10. 1: CHILD 

Buill'
i 

lid cOlpond. 1.501+01 6.301-04 a.aZl-03 1.761-01
 
Beulu 2.001+00 1.681-05 2.351-04 4,all-01
 
Bllt,l beDz,1 pbtballte
 
Cblorofon , .
• , 

Oi-I~bllt,l pbthilite
 
Itb,lbeu611e 7.701+01 6.471-04 9.0n-03 9.061-02
 
IIDllleee IDd COIPOIlDdl 6.961+02 5.851-03 a.191-02 4.0'1-01
 

. St,rete 1.tDl+01 9. 241-05 1.291-03 2.111-0& 6.411-03 
Trichloroeth,le.e (TCll 3.001+01 2. 521-05 3.531-04 2.171-07 
[yine (Iiled) 3.001+00 2.521-05 3.531-04 1.711-04 i 

Sill: 3.541-08 6.131-01 ! 
i 

LAID,rLL 10. 2: CII~D 

Allllilllli 2.941+03 2. 471-02 3.481-01 1.1n-01
 
latilOl' lad COIPOllldl 1.511+02 1. 271-03 1.1U-02 4.441+01
 
Blrilll Illd COlpolllde 2.941+02 2.471-03 3. 4&1-02 6.921-01
 
Beue•• 1.001+01 a.401-05 1.111-03 2.441-0&
 
Beuoic Icid 9.201+03 7.731-02 1.081+00 2.711-01
 
Beu,l alcohol 2.401+03 2.021-02 2.121-01 9.411-01
 
Ber,lli,. lid eOlVOlld. 1.311+10 1.091-05 1.531-04 4.701-05 3.061-02
 
But'l belll,l phthalate
 
C.rboD dilalfid. 1.111+IZ 1.431-03 2.001-02 2. 001-01
 
CreaoHI- ) 2••11+11 2.351-02 3.291-01 6.591+00
 
Cresol{ 0-) 1.11..12 1.341-13 1.111-02 3.761·01
 
Di-a-bat,l p'tlalatl 5.511+12 4.621-03 6.471-02 6.411-01
 
Itb,lbeu••• 2.'11+14 2. 351-01 3.291+00 3.291+01
 
laDlalle.. lid co ... Ie 5.111+12 4,361-03 6.111-02 3.051-01
 
Pbtllol 1.211+1. 1.011-01 1.411+00 3.531+01
 
St,reae 5.111+13 4. 201-02 5.111-01 1.2U-03 2.941+00
 
Tollle,e 1.211+11 1. 011-04 1. 411·03 4.111-03
 
1. 2. 3-Trichloropropa•• 2.911+01 2.441-04 3.411-03 2.441-05 5.691-01
 
IfleDe (Iiled) 1.101+02 9.241-04 1.291-02 6.471-03
 

Sill: 1.331-03 1.261+02 



fa'le 5 Cot~rI Slaitatiol Las.fill Site. II'illted dlil' i,tliel of COltllillltl of coacerl. u,per bOllad 
lifeUIl Ileal ellCer rilil, lad blzlrd iadelel Illocilted lith ilcideltll loil iaceltiol b, adults. 
Iltillt.1 I ..... a bod, I.i,~t of 10 I,. 30 ,elrs of elpOIUr! duri.. I TO-Jelr lifetile. lad il,eltioa ~f ;0 
I' of reli""la! loll per d.,. 

:SOI~ IIGISTtOI 
~Cance~l (Ioa-cllcer) 

hbielt ~ifetile Chrolic Opper Bound 
C~IC. Intake IItlie Lifttile hzard ladel 

Potlutlllt . . 
11,/k" Il/k,/d Il/kl/d Cllcer lisi IIntlke/lfD I 

LA.DrILL 10. 1: ADULT 

Blrial aId tOI,OUldl 
Beueae 
But,l bellJl pbtbll~te 2.001+02 7.351-05 1. 711-04 8.571-04 
Cbl~rofon 1.101+03 4.041-04 9.431-04 2.411-0' 9.431-02 
Di-I-but;L phth late 2.101+00 7.711-07 1. 801-06 1.801-05 
ItG,lbeueae 2.301+03 8.451-04 1. 911-03 1.911-02 
l.llllele lid co,polld, 
St,rele 3.401+03 1.251-03 2.111-03 1.151-05 1.411-02 
Tric~loroeti,le •• fTCl1 
h lea. tliled) 1.201+02 4.411-05 1.131-14 5.141-05 

Su: 3.191-05 1.211-01 

~IDrILL 10. 2: ADU~T 

Aluinul 
AlttlOl, aId COlpo.ldl 
a,riul aid COlPOUldl 
leue.. 4.411+01 1.121-05 3.111-05 4.111-01 
leuoic acid 
BeIIJ1 alcoio1 1.411+01 5.141-01 1.201-05 4.111-15 
Ber,lliul lid COlpo.ldl 
BltJl bell,l p~thll't. 1.511+11 3.411-05 1.141-05 - 4.011-14 
Clrbol dil.lfid. 1.111-11 4. 041-01 1.431-" 1.431-01 
Crelolll- ) •• MI+II 1.411-01 3.431-" &.811-05 
Creso1(o-) 
Di-.-Nt,l "*late 1.211+12 4.411-05 1.031-04 1.031-03 
lta'IM...... 1.111+13 1.181-04 1.131-03 1.631-02 
1'.,llel. lid c........ 
Pbeaol 1.111+11 1. 401-05 3. 211-05 1.141-04 
St,rel' 5.511+13 2.021-03 4.111-13 1.011-05 2.311-02 
Tolaell 2.411-11 8.821-08 2.011-01 6.8&1-01 
1,2.3-Triciloro,ro,.I' 
hlel. fliled} 4.401-01 1.&21-01 3.111-01 1.811-01 

SQI: &.111-05 4. 221-02 



Tlble 6 Coters Sliitatiol Lladfill Site. Iitilited d~il, iatltel of coatllialltl of coaeera. Ilpper bClllld 
lif,UIt ,xc... c..eer ri.ts. lid hazard indelel Illoeilted lith incideltll inceltioll of loil b, children . 
hUlates .... I bod, .eicht of 17 tC. 5 ,elrl of elpolure duri., I 70-,ear lifetiae. IIld hcidenta i 
inceltioR of Z" II of relideatial loil per da,. 

I 
.\ 

:SOIL I1GISTIOI 
!Cancer) IMOD-Cucer) 

lIbient Lifetilt Chrollc Opper BOlilld 
COlle. [auke latah Lifetilt hurd rndel 

Pollutlllt ;IC/IC: IC/ll/d 1I/II/d Cueer lill (latalei UD I 

~!IDrr~~ MO. 1: CBr~D 

Bariul and COlpollndl 
8eune 
But11 beD!1l pbtbalate 2.001·02 1.681-04 2.351-03 1.181-02 
Chloroforl 

, 
1. ~ 01.03 ~.HI-04 1.291-02 5.641-06 1.291+00 

Di-ll-but,l pbtbalate 2.101+00 1.761-06 2. 471-05 2. 471-04 
ItA1 ibeuue 2.301+03 1.931-03 2.711-02 2.111-01 
laD,aaele aad cOlpollndl 
StHne 3. 401+03 2.861-03 4.001-02 1.511-05 2.001-01 
Tricbloroet~11ene (TCI) 
1fleae (Iiled) 1.201+02 1. 011-04 1. 411-03 7.061-04 

Su: '.141-05 1.781+00 

L&IDrILL 10. 2: CilLO 

UUliaul 
&ntilO1l1 Ind cOIPoundl 
Barilll aad cOlpollndl 
Beuene 4.401+01 3.701-05 5.111-04 1. 011-06 
Seuoie acid 
lea:;1 alCohol 1. 401+01 1.111-05 1.151-04 5,411-04 
Beryili'. aid eOlpaalds 
Batyl benl,l pathalate t.511+D1 1.tal-05 1.121-03 5.591-03 
Carbol dilulfide 1.111-11 9.241-01 1. 291-01 1.291-05 
CruoUI-) 4."1+10 3.1&1-0& 4.111-05 9.411-04 
Cruol(0-) 

Di-a-bat,l ,h'~ 1.211+02 1.011-04 1. 411-03 1. 411-02 
Ithy 1he1UI. 1....+03 1.601-03 2.241-02 2.241-01 
1II,aaele ltd c........ 
P~lol 3.11'+11 3.191-05 4.471-04 1.121-02 
StHel. 5.501+03 4. 621-03 6.471-02 1. 311-04 3.241-01 
tolueae %.401-01 2. 021·07 2.821-01 9.411-01 
1. 2. 3-Trichloropropaae 
hl.., (Iiled) 4.401-01 3.101-01 5.111-01 2.591-01 

SUI: 1.401-04 5.791-01 



Ta_1. 7 Cokerl Sliitatiol Laldfill Site. Iitilated dail, iltak.1 of coatalilaltl ~f coacerD. .pper ;. .... 
.I .... • _ 

lifetill .II1II CIICtr riltl. aId hazard iade1el allociated lith deraal cOltact lith relideltial SOli ~7 

adultl. "'ilate. allu.. a bod, leiibt of 1Q kit 30 Jearl of e1posur. duriai a 70-,ear lifetile. dust 
ldbereace of %.11 II/clz. aad der.al ablorptiuD of 1S. 

:Dl;RAL C~MTAC~ NITH SelL 
:CaDcerl (Mol-caDcerl 

llhieat 
CODC. 

LifetiM 
Iatake 

Cbrolic 
Iatate 

Opper Boald 
LifetiM Huard Ildn 

PdlJtnt ll./k., ••It.ld 1.lt./d CaDcer Ii,t (ratate/UDI 

~A'D'I~L .O~ 1: ADOLT 

Bariul aId cOIPound" 
Beuene .: 

But'l beal!l phthalate 
Cbloroforl 
Di-a-bat,l phtbalat. 
Iti,lbeuele 
Ila.ale,e aId co.poald, 
Styr..e 
Trichloroeth,l'le (tCII 
bleae (lilldl 

2.001+02 
1.101+03 
2.101+00 
2.301+03 

3.401+03 

1.201+02 

3.081-05 
1.691-04 
3.231-01 
3.541-04 

5.231-04 

1.851-05 

7.111-05 
3.951-04 
7.541-01 
1.211-04 

1.221-03 

4.311-05 

1.031-06 

1.571-05 

3.591-04 
3.951-02 
7.541-06 
1.111-03 

1.101-03 

t 151-05 

So: 1.871-05 5.431-01 

LAIDfILL 10. 2: ADULT 

Alulila. 
latilOl' aId co.poald, 
Baria. lid co.poald, 
Beueie 4.411+11 1.771-11 1.511-05 1.'11-01 
Beuoic acid 
Beu,l alcohol 1.411+11 t 151-0' 5.0U-0I 1.111-05 
Ber., 11 io ud cOlpoud. 
Bat,l be.a.,l ,Uulau t.51I+ll 1. 411-05 3. 411-05 1.7l1-04 
Carbol dil.1fl.. 1.111·11 1.111-08 3.951-01 3.951-07 
Creao1(l- ) 4.111+11 1.161-07 1.441-0' t871-05 
Crelo1(o- ) 
Di-a-bat,l ,,~ 1.211+12 1.851-05 4. 311-05 4.311-04 
Ith,lbeu'I' 1.111+11 2.9Z1-04 1.121-04 6.IZI-U 
laacalt'. aId co.,...•• 
Phelol 3.111+11 5.151-06 1. 311-05 3.411-04 
5t,rea. 5.501+03 1.461-04 1. 9I1-OJ t541-05 9.111-02 
Tola'I' 2.401-01 3.191-08 8.621-01 2.171-07 
1.2.3-tricbloroprofllt 
Ifleae Ililldl 4.401-01 8.771-08 1. 511-07 1.901-01 

Sa.: 2.561-05 1.171-02 



Table 8 Cottrl Slaltltiol ~andfill Site. I.tilated dailJ iDtakel of eOltliiDaltl of eODeerD. upper bound 
lifetill tlell. CIlCtr rilkl. and aalard iDdele. a'iociated lith dtrlal eo,tact 'it~ relideDtial soil bJ 
~bildreD. IItilltel .IIUle. bodJ leilbt of 11 kit 5 Je.rs of elpOIQre duriDI a 10-Jear lifetile. iuat 
idh!reace of Z.TT II/CIZ. aDd jerlal ab6vr;ti~a of ll. 

ro 1:utut 

:DliftAL CON!AC~ WITH SOI~ 

:Caucerl 
hbi!Ut ~ifetiH 

CuDe. Intake 
'1I/k,; 1,/ki/d 

(loD-caDcer) 
C~rolic 

IIltaie 
q/kl/d 

3pper Boand 
~ifltile 

Canctr Ri.k 
hurd Index 
(Intake/ItO) 

LUDrr~~ _0.. t: CHILD 

Bariul and cQlpoaDd. 
Be1lzeue " 

ButJl benz,l pbthalate 
ChlorQforl 
Di-D-batJl pbthalate 
IthJ ibeuene 
lanlall.e and cOlpoundl 
StJrete 
Tric~loroethJlene (TCI) 
blene [Iiled I 

2.001+02 
1.101+03 
2.101+00 
2.301+03 

3.401+03 

1. 201+02 

1.221-05 
6.101-05 
1.281-01 
1.401-04 

2.011-04 

7.311-08 

1.111-04 
9.381-04 
1.191-01 
1.911-03 

2. 901-03 

1.021-04 

4. 091-01 

1.211-01 

8.531-04 
9.381-02 
1.191-05 
1. 961-02 

1.451-02 

5.121-05 

Sal: 1.121-08 1. 291-01 

LAIDrrLL 10. 2: CIlLO 

AluliDll1 
AncilOnJ and COlPOllDdl 
Barial aDd cOlpoaDdl 
Ieutle 4.401+01 2.111-01 3.151-05 T.TTI-OI 
Ieuoic acid 
BeuJl alco~ol 1.401+01 8.531-0T 1.ltl-05 3.981-05 
Beryllial aid cOlpoaad. 
,,~yl belnl p\ullte 1.511+11 5.1tl-06 1.101-05 4·951-04 
Carbo. dll11fldt 1.111-01 8.101-09 9.311-01 9.3U-01 
Creao1(I-) 
Cresol(o-) 
Di-l-batyl ,,*lite
Ithylbeu.l. 

4.111+00 

1.211+12 
1.111+13 

2.441-01 

1.311-01 
1.111-04 

3.411-01 

1.021-04 
1.821-03 

. 6. 821-05 

1.021-03 
1.821-02 

1.1I.le.e .Id cOiIOlld. 
P\elol 3.101+01 2.321-06 3.241-05 8.101-04 
StJre.. 5.501+13 3.351-04 (,&11-03 1.011-05 2.351-02 
Tollue 2.401-01 1. 411-01 2.051-01 •. 821-01 
1.2.3-Tric~10roprop.I. 

bleae (Iiled) 4.401-01 2.681-08 3.151-01 1.881-01 

Sal: 1.011-0$ 4,201-02 



'IUe 9 Co~.~ SUi"UOI l.u4fill Site. IIUnted dlil, iatatel of eo'tlliaatl of eOleerl. "per bollnd 
litet1ll I11III IIICtr rlakl, ad blJlrd 11delel Illoeilted litb 1"llltiol of fOCI ,01It1l1;ed frol tap 
Ilt,r "ltIlti "rile I'o,eri... I.tilltel Illall I bod' lei,bt of 10 ta. 30 ,'Irl of llpolare darin, i 
10-,elr 1ifetill, li'llltiol of 20 Il/d. lioler t'lperlt~rl of 45-C, droplet dilleter of 1 II, drop tile of 
2 " Ihol,r ."11 '01... of 2940 liters, .holer later 'olale of 100 liters. aad sholer dllratioa of 20 lia. 
Ilpo.lIre III ..~ilat.. by ti. lOdel of rOlt,r aad eiroltollti (198&\. 

:II.ALATIOI DOIIIG SBOWIIIIG 
(Caacerl (loa-clDc.r) 
Llfett.. Cbrolie O'ter Boald 
htate IItlte Lif,tilt luard Ildn 

Polliltut 
.j 

II/k,/d II/k,/d Clleer Iilk (Iltlke/ltD) 

~A'O'[LL 10\ 1: ADULT 

Blriul and COIPOllld, 
BeulIle 
8;t,l belll1 phthalate 
Chlorofor. 
Di-I-blt,l pbtlilite 
Ita,lblUlle 
II..a.... lid COlpo.ldl 
St,rel' 
Triclloroetl,l'I' ITeI) 
lyle.. Ilil,dl 

S.351-0S 

1.851-03 

2.611-04 
1.101-05 
1.221-05 

1.251-04 1.551-01 

4.311-03 4.31I-n 

1.211-04 1.'11-01 3.101-03 
1.511-04 1.141-11 
1.111-04 4.211-14 

So: 1.011-05 4.111-02 

LA'DrILL 10. 2: ADOLT 

Ailllillli 
lItilOl' lid cOlpoaldl 
Blriul lid COlPO.ldl 
BeIJ~' 
Belloic acid 

2.111-14 '.251-14 1.111-" 

lelJ,l alcolo1 
Berylliu lid COl_I 
8It,l HIJJI "\Mia" 
Carbol UII1U.. 
Crllo1(I-) 
Cresol(o-) 
Di-I-blt,l "~ 
In,l"..e.. 
111'11'1' lid COIIOI"I 
Pillol 

4.111-13 
1.'11-14 
2.2I1-1S 
1.211-15 
'.121-11 

1.411-14 

1.011-02 
'.121-04 
5.211-05 
2.111-05 
1.511+00 

1.731-03 

1.1"-01 
1.121-03 
1.041-03 
2.111-04 
1.571+11 

1.111-02 
St,rll' 
To 11111 

1.211-01 
3.841-04 

2.121-01 
1.011-04 

3.IU-O' 1.411+01 
4.121-04 

1. 2. 3-Triclloropro'lie 
1,1'1' (Iiled) 

1.011-04 
2.151-03 

1.421-03 
1.111-03 

'.011-05 2.311-'1 
1.541-02 . . -

5,1: 3.701-03 1.711+01 



i 

Table 10 eokerl SlIitltiol Laldfill Site. Iitilated dlil, iltltel of COltalillltl of COleerD, upper bOIlDd 
lifetlle lice.. ClIClr ri,kl, lid ~Ialrd ildelel Illoclated lit~ il~llltlol of fOCI lolltililed frol tap 
later b' ek11drtl .Irl., bat.i.,. Iitilitel 111'le I bod, lei,ht of 11 k'f 5 ,earl of elpolure darlae 
70-,elr llfltlle, ilkilitiol of 15 IJ/d. blth telperlture of 45oC, eDcloled 'olalt of 2940 liters. bath 
ilter 101111 of 100 litera, blth depth of 20 CI, and blth durltioa of 20 lin. Ilpolure la. eltilated b, 'De 
lodel of foa"r lid Chrolto'iki (19861. 

:[IHALATIOM DORilC BATHIIG 
lCaDcer) 1101-caDcer) 
Lifetile Chronic Opper loud 
Intate lDtlie Llfeti.. lund Iidel 

~ol1lltaDt 1,/t,/d lelt,ld ClIcer list lhute/lfDl 

LAIDrILL 10. 1: CHILD 

Barilll aad cOlpauld. 
BeueDe 
But,l beDI,l pltbalate 
C~lorofor. 

Di-n-but,l phtbalate 
In, lbeluDe 
11I,.lele aid COlPOUldl 
StJrel. 
Triebloroetb,lele (TCII 
Ifl.ae (Iiledl 

8.361-06 

2.8%1-04 

4.061-05 
1. 011-05 
1.101-05 

1.171-04 2.431-07 

J.941-03 3.941-0% 

5.1"-04 1.%21-06 %.141-03 
1. 411-04 1.111-01 
1.541-04 3.151-04 

So: 1.631-06 4.261-0% 

LAIDrILL 10. Z: CIILD 

llulillJl 
AltilOl' aid eOlpouldl ., 
Btriul Ind eOlpOlldl 
BeIUIt 4.111-'5 5.151-04 1.211-01 
Belaoie Icid 
Bela,l alco'ol 
Ber,lli...Id cOlpollia 
8IIt,1 beu,l p'tblla~ 

Clrbol dil,lflde 7.HI-'4 1.031-02 1.UI-Ol 
Creaol(l- ) 5.1S1-'5 7.051-04 1.051-03 
Crelol(o-) 
Ot-D-bat,l p.\ba1lll 

%.111-" 
1.5'1-'. 

4.031-05 
Z. 221-05 

'.151-04 
%.2%1-04 

hh,lbtlSelt 1.1%1-11 1.431+00 1.431+01 
111I11.le lid COIfIII41 
Plelol S.511-15 1.341-03 10101-OZ 
Stneae . 1.141-'% 2. 581-01 5.531-04 1.%11+00 
Tollelt 4.111-05 6. 551-04 4.371-04 
1.2.3-Tricbloropropll. S.03l-IS 1.211-03 9.031-0& 2.111-11 I 

I 

bleae llil.d) 4.031-04 5.151-03 1.411-0% I 

I. 
So: S.631-04 



Tabl' 11 Cokan Su1QUoi Laldfill Site. I.tilated dal1, iltake. of cOI\llilalt. of COICerl, liner bollid. 
11fetl11 IICIII cllCtr ri.k., aid haJard iad'le. a'ioclated lith derll1 ab.orptiol of eoltalilalt. il tap 
lat,r b' c'il.... "ri.. hat~il" I.tilate. al.all a bod' lei.ht of 11 t•• S,earl of elpo.ure daria, I 10­
fear lifetll1. III of boi, .arface illerled, bltb telperatare of 4S'C. elclol,d 'olall of 2940 liters. bat~ 
vlter ,01all of lOt liters, bath depth of 20 CI. aad bat~ durltiol of 20 lia. Ilpo.are lal e.tilated b' the 
lodel of 'olter lid c.ro.to,.ti (1986). 

:DllllL I.Tlli DORIIG BArlIIG 
I
 
I
 htra,e Octuol: (Calcar) (Iol-cucerl 
I

• bt~lIter liter Lif,U.. C~rolic Opper Boaad 
:ColceltratioD Part. Coeff. litH, lltak, ~if.til' Buard IDdex : 

Pollllt¥t (11/1) (lOl) II/k'/d II/t,/d Cucer lilt (Iatate/lfD \ : 

LUDfILL 10:' 1: CilLO 

Barial lad cOIPoaad.~ 1.501+01 
IBeuea. 1.721+00 1. 321+02 3.831-0' 5.361-05 1.111-01I 

.1latTl beal,l phthalate I 

CUorofofl 9,331+01 
Di-I-b,t,l p~th.1att 3.911+05 
Iti,lbeuel' '.151+11 1.411+03 1.111-03 2.211-12 2.211-11 
lallal'" aid cOlpoald. '.9'1+0% 
Styr••• '.141+00 1.411+03 2.311-04 3.221-11 '.tll-OI 1.111-. 
Trich1oro,t.,lel' (rCI) 2.111+00 2.411+02 1.011-15 1.511-04 1.1'1-01 I 

Ifltae (Iiled) 2.131+00 1.821+03 1.01l-ts 1.131-13 5."1-04 : 

So: 1.131-0' 2.421-01 

LA'DrILL 10. 2: CIILD 

Alui.al 2.941+03 
lltilGI' aid cOlpould. 1.511+12 
larial aid cOlpoald. 2.141+12 
Bela'l. 1."1+11 1.321+11 1.111-'5 tlll-I4 5.551-01 
Beuolc add '.Ztl+lI 
Beu,l alco'ol 2.4tl+1I . 
Be"111a lid COl...... l.a'I+1I
 
ht,I belayI "\U1ItI
 
Carbol dlo1f1" 1. 451+'Z 1.001+02 2.451-04 30141-03 3.441-02 :
 
Cruol(l- ) Z.III+.3 1.331+01 4.411-13 1.111-02 1. 241tOO :
 
Creaol(o-) 1...1+.2 '.331+81 2.521-04 3.531-03 1.011-0% :
 
Di-a-but,l " ....... S.HI+'Z 1.411+03 1.311-02 1.141-01 1. 841+00 :
 
It~,lbeu'll Z....+.4
 
lall.I,.e .Id e0lf0ll41 5.1''''Z
 
Pblol 1.211+14 2.111+01 5.141-03 '.111-02 2.051+00 :
 
St,r'l. 4.311+'3 1.411+03 1.151-11 1.411+11 3.141-03 1.321+00 :
 
Tola,•• 1. 041+01 5.311+02 9.tll-05 1.321-03 4.421-03 :
 
1.2.3-rrichloroprOPII' t.III+Ol 2. 011+02 '.711-05 1.231-13 1.711-0' 2.051-01 :
 
1,1... (Iiled) '.151+01 1.8%1+03 2.911-03 4.151-02 2.081-02 :
 

Sal: 3.151-03 1. 231+01 



--------

Taile 12 toters 5IIi\l\io. ~Iadfill Site. $UII of upper boald lifetill ezcell Cllcer riltl lid hlzlrd indexes 
acrOl' ror&II of llIO••rl lid acroll coatalialltl for Idaltl. Saliitio. Illa..1 t~lt III clreilolelic and 
aOI-carcilolll1e Iffect, are Idditi,e. 

:11515 COllI liD aCROSS
 
. :CIIIICALS liD IIPOSBII 100TI5 :
 

LA.DrILL MO. 1: &DOLT 

Blrial aad eOlpogadl 
Beueae 
Bat,l bellyl pbthalate 
Chlorofon 
Di-,-butyl pbtbalate 
Itlly lbellne 
lallalele lad COlPOUldl 
Styreae 
Tric~loroethylel' (TCll
Iyleae (Iiud) 

L&'D'ILL '0. 2: ADOLT 

&lalinl 
&ltllOl' IDd cOlpoaldl 
Blrlll lid cOlpoGBdl 
Belltae 
Beuoic lcid 
Bell,:.lleohol 
Bel'l11illl ud COlJOtI•• 
Bat'l heD1,1 pbthilit. 
Clrboa d1lu1f1d. 
Crtlo1(I-) 
Creao1(o-) 
D1-.-blt,l p~t~ 

Ithy lhelle•• 
1IIIIDele .Id ~ 
Phllol 
St,rete 
Tolleae 
1.2.3-Tric~loroprop ••e 
l,leae (liIed) 

Total 
Dpper Bound Total 
Litetil' Huard lIdn 

Caacer Risl IIUlte/IfDI 

4.291-02 : 
2. 261-06 

1.101-03 : 
3.151-06 1.211-01 : 

2.301-05 : 
9.031-02 : 
9.941-02 : 

8.001-05 2. 331-02 : 
1.541-06 ,I 

5.301-04 : 

6.891-05 t111-01 

---------,I 

2.901-02 : 
L08I+01 : 
1. 681-01 : 

1.191-05 I 
1 

6.511-02 : 
2.%11-01 : 

'.141-05 1.431-03 1 

5.211-1. 
1. 581-n 
1.811+08 
9.251-02 
1.591-01 
2.311+01 
1.411-02 
8.611+00 I 

5.541-13 2.151+01 :
 
1.621-03 :
 

'.631-15 3,151-01 :
 
1.101-02 :
 

5.121-03 4.831+01
 



Ta'll 13 Coken SuitaUo. La.dUll S1te. Sill of lI,per boud lifet. tlce•• ca.cer ri.b ud bllrd .iadnes 
aero•• fOItil .f IIIOIlrt lid acro•• cOlta.ilalt. for c~ildrel. S....t101 1111111 t~at all clrcilolelie IDd 
lo.-circilollllc Ifftetl Ir, Idditi',. 

:IISI5 COIBIIID lCIOSS 
:CIIIIClLS liD IIPOSDII IOOTIS 

Total 
Opper BOUld Total 
Lifeti•• Haurd radn 

Pollutut Clicer Ii.t (latue/IfD) 

511DrILL 10. I: CIILD 

Baria~' lid eOlpouad. 1.761-01 : 
Beu... 8.411-07 
Bat,l bell'I phthalate 1.521-02 
Chlorofol'l ~ 7.271·06 1.871+00 
Di-a-bat,l phthalate 3.191-04 
Ithlbtll~le 7.051-01 
lallal••e .Id eOlpolld. 
St,re.e 1.211-04 

4.091-01 
2.131-01 

Trichloroeti,lele (rCI) 
I,lel. (liIed) 

5.171-01 
2.041-13 

1.301-04 3.211+11 

LA.DfILL 10. 2: CIILD 
I 
I 

Uuil" 1.111-01 :
 
lIt1101, aid cOl,oal41 4.441+01.:
 
IIri,. aid cOlpoUDd. 6.121-01 '
 
Btue.e 5.511-0'
 
Beu01c Icid 2.111-01
 
BellY1 alco~o 1 '.421-01
 
"QUiD ••• COIPOUU 4.711-'. 3."1-12
 
IIt,l btu,l "t~al." I 1.211-03
I 

ICarbo. di.llflde 3.311-11I 
ICr.loUI- ) T.I3I+11I 
ICreloUo-) 4.411-01I 

11-1-111\,1 _*1atI ..•• 2.501+00 
It~,lbuHH 4.711+01• 
..lIu...... II. b So 151-01 
'i..ol 3.741+11 
St,re•• 5.131-13 1.201+01 
rol.... '.571-03 
1. 2.3-rriciloro,ro,ut 4.221-0$ 1.141-01 
1,1... (liIed) 4.131-02 

5.221-03 1.561+0% 



TABLE 14
 

Th. nine crit.ria tor the .valuation ot rem.dial alt.rnativ.s are 
summariz.d belovo 

OV.rall Prot.etlon of lUIan B.alth 104 the 1ny1roftllnt: wheth.r 
.Ich alt.rnltiv. provid•• Id.qult. prot.ction of huaan h.llth and 
the .nv1rona.nt Ind d••crib•• how ri.k. po.ed throu9b .Ich 
.xpo.ur. pathw.y .r••li.inated, reduced or controlled throu9h 
tr••ta.nt, .n9in••rinq control., or in.titution.l control•• 

COmplianc. yith ABAB': wb.th.r .ach .It.rnltiv. will •••t III ot 
the Appl1c~1. or a.1IYaDt aD4 Ap,~o,rl.t. aeqglr"'Dt. (ARAR.)
of r.d.r.l and Stat••nvirona.nt.l l.w••nd/or ju.tifi•• invoking
I waiv.r; wh.th.r • r ..ady coapli•• with .dvi.ori•• , crit.ri. and 
quidanc. th.t EPA .nd PACER hlv. a9r••d to follow. 

Lgng-t'ra Iff.ctiy.n••• and Pttlln.nc.: the ability of • r •••dy 
. to aaint.in raliabl. protection ofbuaan b.alth and the 
.nvirona.nt ov.r tt.e, one. cl••n-up qoal. have betn ..t. 

Reduction of Toxicity. Mqbility. or yqluat throUgh Tr.a~.nt: 
addr..... the .t.tutory pr.f.r.nc. for ••l.cting rtat4i.l letion. 
thlt ••ploy tr••ta.ntt.chnoloqi.. th.t p.raan.ntly Ind 
.iqnificantly reduce the toxicity, .obility or volu.. of 
b.z.raou••ub.t.nc••• 

short-t.'n Itt.c1;iy.n.I.: the ptriod of tiae n.eded to Ichi.v.
 
prot.ction .nd Iny .dv.r•• iap.c1:. on huaan b..lth .nd the
 
.nvirona.nt th.t aay be po••d during the conltruction .nd
 
i.pl•••nt.tion period, until clean-up ,oal. art .cbJ..ved.
 

Iwpl•••ntAbility: the t.chnic.l .nd .daini.trativ. f.a.ibility ot 
• r ..ldy, including the .vailability of aat.rilll .nd ••rvic••
 
n.ld.d to iapltatnt I particullr option.
 

~: ••tiaated clpital, operation' aaJ.nt.nanc. (OIM), .nd n.t 
pr•••nt worth co.t•• 

Stat./SuJmQrt y.ney AGent..nc.. vb.th.r tb. .t.t. concur. with, 
OppO"I, or aa. no c~nt r"ardinq the pr.f.rred Ilt.rn.tiv•• 

C:gpunity 'm_tanc;': the public'. 9tn.r.l r.lpoftl. to the
 
alt.rnativ.. ¥bleb vill be •••••••d in the "00r4 of Dlol.1oD
 
follovinq • r.view ot ~. public co...nt. r.c.ived on th.
 
admini.tr.tiv. r.cord and the propo••d plan.
 



Table 15 

Cost Summary for the Selected Remedy, Limited Action 

Landfill '1 

Leachate Cover
 
Site Fence
 
Indirect Cost (25')
 

Design and Other Cost 
I." 

Total Capital Cost 

Capital Plus 30' continqency 
\. 

Landfill #2 

Backfill Cells, Seal Wells 
Site Fence 
Indirect Cost 

Design, Other Cost 

Total Capital Cost 

Capital Plus 30' Continqency 

O&M includinq site inspection and 
semi-annual qroundwater.and surface 
monitoring . 

Total Cost 

$10,000 
$60,000 
$17,500 

$80.000 

$167,500 

$217,500 

$85,900 
$57,200 
$35,775 

$80.000 

$258,875 

$336,538 

$527.257 

$1,081,295 



lUISPOKSIVBI1BSS SUJDmRY 

The following discussion sUmmarizes the comments raised 
during the public comment period for the Proposed Plan for the 
Coker's sanitation Service Landfills Site (Coker's site). This 
responsiveness summary is divided into two sections. The" first 
section describes the comments received at the public hearing that 
was held to present the proposed Plan. The second section 
summarizes the written comments received during the public comment 
p'eriod. 

OVERVIEW 

Prior to the public comment period, EPA published its 
preferred alternative for the Coker's Site, located in Kent County, 
Delaware. EPA'S preferred alternative involves covering Landfill 
#1 leachate seeps, grouting Landfill #2 leachate collection pipes,
implementing deed restrictions, and 'inspe~ting and monitoring the 
landfills. EPA's recommended alternative minimizes the potential
for exposure to site contaminants. 

BACKGROUND 

Community interest and concern about the Coker's site has 
been relatively low over the past several years, with more interest 
focused on the nearby Chem-Solv site. The Greater Cheswold 
Environmental safety Committee, the citizens' group that formed 
immediately after the 1984 explosion at the Chem-Solv site, has 
focused the community on local environmental and public health 
issues. Several citizens are corcerned about the safety of the 
local aquifers and their groundwater. 

To obtain public input on the Remedial Investigation/ 
Feasibility stUdy (RI/FS) reports, the Proposed Plan, and the 
ad~inistrative record file for the Coker's site, EPA opened a 
public comment period from August 22, 1990 to September 21, 1990. 

EPA's community relations efforts include on-site community
interviews held in June 1990 to keep citizens and officials 
informed of developments and activities regarding the Coker's site 
and to identify current community issues and concerns; a pUblic
meeting notice that appeared in the Delaware State News and 
Wilmington News' Journal on August 22, 1990, announcing EPA's 
Proposed Plan and public comment period; and a public meeting that 
was held on september 5, 1990 to present the Proposed Plan. A 
Proposed Plan Fact Sheet was distributed at the meeting, which 
approximately 60 people attended. EPA also placed the RIfFS 
reports, the Proposed Plan fact sheet, and other relevant documents 
in the administrative record file at the EPA Docket Room in Region 
III and at the information repository located at the Clayton Post 
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Office, Railroad Ave., Clayton, Delaware 19938. 

SECTION I CA) : SUMMARY OF MAJOR ISSUES AND CONCERNS RAISED AT THE 
PUBLIC MEETING 

This section provides a summary of commentors' major issues 
and concerns, and expressly acknowledges and responds to·' those 
raised by the local community. The major issues and concerns on 
the proposed remedy for the Coker's site raised at the September 
5, 1990 public meeting: 

A. The Proposed Remedy and the Remedy Selection Process 

B. Implementation of Remedy 

C. Leachate Seeps 

" D. Ground Water 

E. Health and Environmental Risks 

F. Liners 

G. Miscellaneous. 

A summary of the comments and EPA's response to them is provided
below. 

A. The Proposed Remedy and the Remedy Selection Process 

A meeting attendee asked how EPA's preferred alternative 
would prevent potential contamination from occurring in the 
Cheswold aquifer. 

EPA Response. The contamination that EPA modeled in the 
RIIFS is in the Columbia aquifer, not the Cheswold aquifer.
All of EPA's past investigations reveal that there is no 
potential for contamination in the Cheswold aquifer; EPA 
will conduct monitoring in the future to detec~ any change 
in these findings. 

A citizen inquired about the cover that EPA would install 
over the leachate seeps, as described in Alternative 3. The 
citizen wanted to know the type of cover that EPA would 
install and how effective it will be. 

EPA Response. EPA will determine the type of cover during
the remedial design phase. The over will be designed with 
the intent of preventing human contact with the seeps. 

A meeting attendee commented that EPA is determined to select 
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one alternative, whether there is public input or not, and 
is not concerned with the problems that the community is 
raising. The attendee also recommended that EPA inform the 
community of places where they can get site information. 

EPA Response. The investigations conducted as part of the 
RI found that there is little contamination on the land 
immediately in contact with the landfill. To provide the 
public with site-related information, EPA has established an 
information repository at the Clayton Post Office. The 
repository contains the complete text of the RI report, as 
well as other site-related documents in the administrative 
record file. Comments received from the public will be taken 
into account in selecting .the remedial alternative for this 
Site. 

A local official commented that the two landfills are 
different and, therefore, probably have dif;ferent needs. He 
asked if EPA must propose the same alternative for both 
landfills, and commented that he prefers Alternative 3 for 
Landfill #1 but not for Landfill #2. 

EPA Response. The same alternative need not be proposed for 
both landfills. It . is possible that EPA would take a 
different approach at Landfill '1 than at Landfill '2. 
An attendee asked what EPA would do if the Agency finds 
something at the site that presents a health hazard to the 
community. 

EPA Response. There are two parts to the Superfund program: 
the removal program and the remedial program. The removal 
program enables EPA to take immediate site action when a 
situation presents immediate threats to human health and the 
environment. For sites that do not present immediate threats 
to human health and the environment, EPA takes action under 
the remedial program, which begins with a RIfFS, as the 
Agency has done at the Coker's site. 

A citizen inquired what EPA would do with the waste if it is 
removed from the Site. 

EPA Response. Removing waste from the site would present 
potential short-term health risks by excavating the waste, 
agitating it, and releasing contaminants as the waste is 
handled. In this case, EPA would need to find a place to 
dispose .of approximately 110,000 cubic yards of materials. 
Basically, this would result in cleaning up one dump site and 
creating another. Such action, therefore, is not generally
considered to be an acceptable alternative. 

A commentor stated that, if monitoring wells detected 
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contallination in the Columbia aquifer, new, deeper wells 
would probably need to be drilled into other aquifers, which 
would not address the cause or the problem. He added that 
the problem at the Coker's site will remain unresolved until 
EPA finds a way to remove the waste or to control it to 
prevent tUrther·contamination. 

EPA Response. For hazardous waste sites where EPA determines 
that treatment is impracticable, the Agency considers 
containment options. EPA evaluated several treatment 
alternatives for the Coker's site and found that it would be 
difficult to treat the waste to a point where it would be 

":.	 significantly less harmful than in its present condition in 
a cost-effective manner that also would not pose undue short­
term risks to site workers and local residents. EPA, 
tr.erefore, recommends a containment option for the Coker's 
site,'.,rather than treatment. EPA recommends a containment 
option rather than removal of the waste from the site for the 
reasons stated above in the previous response. 

A meeting attendee commented that the consensus of community 
opinion shows dissatisfaction with Alternative 3, and he 
asked how much input the community is going to have in the 
final decision before EPA selects an alternative. The 
attendee also asked whether EPA would rule out Alternative 
3 if everyone assembled tonight voted against it. 

EPA Response. Community input is important to EPA and no 
decision on the final remedy selection will be made until all 
comments and questions are addressed. The objective of the 
decision-making process is. to determine which potential 
remedial alternative best addresses site problems, not to 
simply rule out which alternative is not going to solve the 
problem. The final decision will be made based upon EPA's 
nine criteria, one of which is community acceptance. 

A citizen commented that she does not like Alternative 3, nor 
Alternatives 6 and 7. She and several attendees commented 
that the only alternative EPA should select is to com~letely 
remove the waste. 

EPA Response. During the feasibility stUdy, removal of all 
waste materials tor offsite disposal was one of the options
considered. However, this alternative was screened out early
in the stUdy because it did not compare favorably to the 
preliminary screening criteria: effectiveness, 
implementability, and cost. While complete removal of waste 
material would essentially render the land areas of Landfills'I and '2 clean. l significant volume of waste material would 
have to be hand,:! in an appropriate manner at another site. 
Offsite disposa_ of waste without treatment is EPA's least 
preferred manner of handling a Superfund site. 
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A meeting attendee asked what the community can do to stop 
EPA from selecting Alternative 3 as the remedy for the 
Coker's site. She also asked whether EPA will respond to the 
community's input and who, specifically, will make the 
ultimate decision regarding the selected alternative •. 

EPA Response. EPA listens to· the community's input and 
addresses their comments, questions, and concerns in the 
Responsiveness Summary portion of the Record of Decision 
(ROO). Written comments can be submitted to the addresses 
provided in the Proposed Plan and fact sheet, postmarked no 
later than September 21, 1990. EPA will consider all of the 
Rublic's comments and the information in the administrative 
record in making a decision about the remedy for the Coker's 
site. Edwin B. Erickson, the Regional Administrator of EPA 
Region III, is responsible for signing the ROO, which will 
be EPA's cho ict: 0 f the remedy for the Site. 

A citizen asked whether EPA would provide for a community
appeal process if, once the final alternative is decided, the 
community does not agree with EPA's decision. 

EPA Response. There is no provision for appealing the final 
remedy selected by EPA. The community's opportunity to 
provide comment and to make suggestions is limited to the 
public comment period. The public comment period for the 
Coker's site ends on September 21, 1990, and EPA will 1

consider all of the concerns expressed during this period. 

An attendee asked, if the community is dissatisfied with 
EPA's decision, whether the community should contact the U. S. 
Senators or go to higher levels in the u.S. government fo~ 
support. 

EPA Response. EPA cannot suggest to you who you should call. 

A media representative asked EPA to explain ~he steps that 
will take place between now and the final remedy decision. 

EPA Response. The public comment period will close on 
September 21, 1990. At that time, EPA will begin preparing 
the ROO, part of which includes the preparation of the 
Responsiveness Summary. The completed ROO will be reviewed 
by EPA Region III staff and, ultimately, be signed by the 
Regional Administrator who makes the final decision regarding 
the remedy selected for the site. EPA plans to have the ROD 
issued within approximately one month. 

A citizen asked how the community will be informed of the 
fina?- decision regarding the remedy selected for the Site. 
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EPA Reaponse. EPA will place advertisements in the local 
newspaper and notify everyone on the mailing list of area 
residents. If anyone requests a meeting to discuss the ROD 
further, EPA will provide a meeting. When the remedy reaches 
the aplementation phase, EPA will arrange a meeting to 
describe the work that will be conducted and' the specific 
work plan. 

B. Implementation of Reucly 

A representative of the Greater Cheswold Environmental Safety
committee commented that the long-term effectiveness of the 

1/	 remedy depends on the long-term site inspection and 
monitoring program, and asked about EPA'S commitment to the 
monitoring program. The representative expressed specific 
conce~s that Federal, State, or County bUdget cuts could 
affect the monitoring proqram, suggesting that EPA's proposed
30-year monitoring program may not be quaranteedbut, rather, 
may go on for only 10 or 15 years. 

EPA Response. EPA plans to offer several potentially
responsible parties the opportunity to implement the remedial 
action under the terms of a consent decree which would be 
entered in court. Should the parties fail to conduct 
schedUled monitoring activities, EPA could fine the parties. 
If the parties do not agree to conduct the remedial action, 
the responsibility for long-term site monitoring would fall 
upon the state. . In either event, EPA and the state are 
committed to fully implement the remedial action. 

A representative of the Greater Cheswold Environmental Safety 
Committee expressed concern that EPA's preferred alternative 
does not reduce toxicity, mobility, or volume of the waste. 

EPA Response. The specific criterion, "reduction of 
toxicity, mobility, and volume,· refers to reduction of the 
waste through treatment. Based on EPA's evaluation of 
treatment alternatives, the Agency has found that ~re is 
no treatment technology available today that wil~ effectively
destroy the Coker's waste in a cost-effective I manner and 
without creating a potential for short-term health risks to 
the site workers and to local residents. It is EPA's policy 
to examine containment options for sites, such as Coker's, 
where treatment is not practical at this time. 

A representative of the Greater Cheswold Environmental Safety
Committee requested more information about the five-year 
reviews that will be conducted at the Site, as required by
the Superfund Amendments and Reauthorization Act (SARA). 

EPA Response. A five-year review is necessary at sites where 
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hazardous substances, pollutants, or contaminants remain. 
No less often than each five years after the initiation of 
remedial action, EPA is required to return to the site to 
determine whether or not the remedy is still protective. For 
the Coker's site, such a review would be conducted every five· 
years. 

c. Leachate Seeps 

A representative of the Greater Cheswold Environmental Safety
committee wanted to know the depth of the leachate seeps that 
are in Landfill '1, along the northeast corner. 

EPA Response. The amount of leachate present varies 
according to how high the ground water table is at a certain 
time and whether or not there has been recent precipitation.
EPA has not observed any actual streams of leachate flowing 
from the site. Leachate seeps form along the relatively 
steep bank which borders the landfill; however, these seeps
dissipate into a marshy area before reaching the Willis 
Branch. 

A meeting attendee inquired whether Landfill '2 is sealed 
and not leaking. 

EPA Response. EPA has not detected anything in the ground 
water that indicates that the cells are leaking. When the 
cells were originally constructed, the waste was not in a 
totally settled condition an~, therefore, wastewater leached 
out. The leachate was collected on a reqular basis 
throughout the 1980s and treated in the Reichhold Chemicals, 
Inc. plant. The leachate collection was phased out when 
smaller and smaller amounts of leachate were generated at the 
site. In fact, EPA had a difficult time finding any 
leachate to test at Landfill '2 during the RI. 

An attendee asked whether any leachate is leaking and asked 
specifically about the toluene and ethylbenzene found in one 
well in the Columbia aquifer. 

EPA Response. The leachate collection systems within the 
landfill cells are generally dry, which suggests the waste 
is not generating appreciable quantities of leachate. The 
toluene and ethylbenzene present in the shallow well may have 
come from a small tear in a liner, or may be an artifact of 
past waste disposal practices (old reports indicate that in 
some instances, waste was dumped onto the ground and then 
bulldozed into the waste cells). However, the levels present 
are well below the proposed maximum contaminant levels (HeLs) 
set under the Safe Drinking Water Act (700 parts per billion 
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(ppb) ethylbenzene and 2,000 ppb toluene). 

A citizen asked whether it is possible that the site has some 
leaks and t~at the sealed systems could be leaking now. 

EPA Response. Since it is impossible to physically examine 
the integrity ot the liners without removing the waste, it 
is impossible to say for certain that the liners are not 
leaking. However, ground water monitoring data suggests that 
this is not occurring to any siqnificant extent. It is 
expected that, over time, the liners at Landfill #2 will 
fail. 

n. Ground water 

A citizen commented that most people in the area use shallow 
wells and asked if these wells would be affected by the 
Coker's site contamination. 

EPA Response. The areas where shallow ground water could be 
affected are directly downgradient of the site, located 
between Landfill #2 and the Willis Branch. currently, there 
are no wells located in that area. . 

A commentor wanted to know whether the ground water of the 
Cheswold aquifer, which flows to the Willis Branch, continues 
up to county Route 29. 

EPA Response. EPA's ground water investigation was limited 
to the immediate vicinity ~f the two landfills. In this 
area, both the Columbia and the Cheswold aquifers were found 
to flow north-northeast toward the Willis Branch, although 
in most other areas, both aquifers flow in the opposite 
direction. EPA did not determine the direction of ground 
water flow on the opposite side of the Willis Branch. 
However, any potential threat to wells along Route 29 would 
first be detected onsite. 

A meeting attendee asked whether the people lj.ving along 
county Route 29 would eventually have contaminated ground 
water if some contaminants leaked into the Cheswold aquifer. 

EPA Response. EPA's ground water models did not predict any
significant human health risk associated with use of. the 
Cheswold aquifer at a location 1200 feet from the site even 
after assuming complete liner failure at Landfill #2. EPA 
does not expect any health threats to exist from use of wells 
located even further from Landfill #2. 

A citizen wanted to know how many wells are located in the 
Cheswold aquifer at Landfills #1 and #2 and asked if any of 
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these wells contain contaminants. He also asked about where 
the wells were placed. 

EPA Response. There are three wells in the deep aquifer at 
each landfill, none of which reveal contamination. The wells 
are both upgradient and dOWDgradient wells, located above the 
landfills and below the landfill in the direction of ground 
water flow. 

A citizen asked whether the Cheswold aquifer continues 
further south than the Willis Branch. 

EPA Response. Yes, it does. 

Arepresentative of the Greater Cheswold Environmental Safety
Committee commented that, from the RI/FS report, it appears
that the ground water is flowing back and forth between the 
Cheswold aquifer and the Columbia aquifer. She expressed 
concern about the nearby shallow wells since the RI/FS report 
states that EPA's preferred alternative does not reduce the 
mobility, toxicity, or the volume of the waste constituents. 

EPA Response. It does appear that the clay-silt bed between 
the two aquifers is somewhat permeable. This has been taken 
into consideration in determining whether there is a 
significant threat of contamination of the Cheswold aquifer.
The modeling effort, which assumed that there was n2 
confining layer between the two aquifers, found that the 
levels of styrene in the Cheswold aquifer would be below 
detection limits. 

A citizen commented that EPA'S preferred alternative does 
nothing to allay his fears regarding the ground water 
contamination, as he does not find the preferred alternative 
to be a preventive one. He also requested EPA to explain the 
possible development of a ground water management zone in the 
event that the ground water in the Cheswold area becomes 
contaminated. 

EPA Response. A ground water management zone is an area that 
is defined, and actually implemented, by the County in 
conjunction with the state. It is an area in which 
regulating authorities agree that no wells of certain depths 
will be drilled. In this case, no wells would be drilled in 
the vicinity of the site or in the Columbia aquifer. It is 
true that EPA's alternative does not attempt to prevent any 
leakage of Landfill #2 liners. However, it should be noted 
that even at Landfill #1, which is unlined and where waste 
is in direct contact with the Columbia aquifer, the few 
contaminants which were detected do not pose a significant 
health threat. 
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A •••ting attendee asked how the ground water management zone 
would affect landowners if their respective wells are 
contaminated. In addition, he asked who would take 
responsibility for drilling new wells and who would pay for 
and .onitor wells. 

EPA Response. Any contamination plume which may develop in 
the future would move from the landfills toward the Willis 
Branch and, therefore, would affect ground water between the 
landfills and the creek only. (EPA'S Blodel predicted no 
detectable levels of contamination would be detected in the 
Cheswold aquifer.) If, however, new wells had to be drilled, 
it would be a state responsibility. The state, however, 
~ould attempt to find a potentially responsible party (PRP) 
to replace the wells, but would replace these wells itself 
if a PRP would not agree to do so. 

" 
A citizen asked whether there is any chance that the wells 
in the Cheswold aquifer could become contaminated by seepage 
or leachate from the site. 

EPA Response. The Cheswold aquifer is the lower aquifer
underlying the site, and, at this time, there is no evidence 
of any contamination moving into it. Modeling conducted 
during the feasibility stUdy indicates the Cheswold aquifer 
will not become contaminated in the future. 

A citizen·commented that a ground water monitoring system
would detect a problem after it has occurred, providing no 
chance for preventive action. 

EPA Response. It is true that monitoring will not prevent 
any potential future ground water contamination. However, 
wells located onsite will allow EPA to detect any ground 
water contamination before it becomes a threat to offsite 
users. Based upon the scientific evidence available to EPA, 
the landfills do not appear to pose a siqnificant threat to 
offsite users of shallow or deep ground watei, and will not 
pose a threat in the future. If, at the time of a review, 
it is deterained that this is not the case, EPA will take 
further action to mitigate the threats posed by the Site. 

Several attendees wanted to know the direction in which the 
ground water is moving. 

EPA Response. In the area of the Site, the ground water is 
flowing north northeast toward the Willis Branch. 

A citizen requested the name and address of the responsible 
party that conducted the stUdy on the Willis Branch, which 
had concluded that the creek was not polluted. The citizen 
also wanted to know what could cause the bubbles that have 
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been seen and the apparent lifeless condition of the willis 
Branch. 

EPA Response. The PRP consultant was Environmental Resources 
Manaqement (ERM) from Exton, Pennsylvania. Their work was 
conducted under' EPA oversight. EPA found no evidence of 
contamination from the site in the Willis Branch," The 
bubbles in the Willis Branch could be caused by anaerobic 
decomposition by bacteria, which releases hydroqen sulfide 
gas. This is common in swamp environments. 

A citizen commented that there is nothing living in the 
Willis Branch that could deteriorate. 

EPA Response. This is incorrect. Although no fish studies 
were conducted on the Willis Branch, a benthic invertebrate 
(1. e.,. worms and larvae living in sediment) survey was 
conducted. Areas adjacent to and downstream of Landfill #1 
were actually found to have a greater number and diversity
of species, including some pollution-intolerant species, than 
locations upstream, although this is believed to be related 
to differences in habitat (i.e., stream width and depth) than 
environmental conditions. Additional organic matter can be 
contributed to the stream through ·leaf litter from 
overhanging trees and from overland flow of precipitation. 

An attendee inquired whether the City of Dover draws water 
from the Cheswold aquifer and, if so, have they been alerted 
to the possible contamination from the landfills. 

EPA Response. Yes, the City of Dover draws water from the 
Cheswold aquifer. However, since there is no current ground 
water problem, and because the ground water in the aquifers 
in the area of the Coker's site flows toward the Willis 
Branch, it is believed that any potential future 
contamination would not affect the city. 

A citizen expressed surprise that EPA had not tested the 
wells of residents living in the immediate area of the 
Coker's site. 

EPA Response. EPA tested the wells of the residents living 
on the landfill property and found no elevated levels of 
contaminants. 'Since no significant levels of contamination 
were found on site (where the highest contaminant levels 
would be expected), it was determined that no further well 
testing was needed. The state has agreed to sample several 
additional residential wells during the week of September 24, 
1990. 

A citizen asked whether he should install a deeper well on 
his property for safety reasons. 
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EPA Besponse. There is no need to drill a deeper well at 
this time for reasons related to the Coker's. site. 

A meeting attendee asked when EPA began monitoring the ground 
water. 

EPA Response. EPA beqan monitorinq the qround water at 
landfill t1 when the Aqency conducted the remedial 
investiqation. Monitoring the ground water at landfill '2 
beqan with the commencement of landfillinq operations in 
1976. 

contaminants is based on an extremely conservative exposure 

E. Health and EnvirOnmental Risks 

A ciuizen asked for an explanation 
statements reqardinq cancer risks. 

of EPA's earlier 

EPA Response. EPA's calculation of cancer risks posed by 

scenario. In developinq these fiqures, EPA used the worst 
case exposure scenario of total liner failure and a 
hypothetical person who lives on the property line with a 
well in the overburden (shallow) aquifer. The calculated 
cancer risk, based on this scenario, just barely exceeds 
EPA's established quideline, which is a one in 10,000 cancer 
risk. This means that, using the hiqhest amount of exposure
possible to site-related contaminants, the site poses a risk 
of one additional case of cancer per 10,000 exposed people. 

An attendee asked if the nearby site residents are in danqer 
of breathinq and drinkinq the pollutants and whether or not 
the pollutants have settled in the Willis Branch. 

EPA Response. EPA has not detected any contamination in the 
air, has found only very low levels of orqanics in the 
shallow qround water (which, at current levels, do not pose 
any significant health threat), and has not found any 
evidence of contamination in the Willis Branch.: 

A citizen asked EPA to explain both why no fish, crayfish, 
or water frogs live in the Willis Branch and, based on this, 
how EPA can claim that the water is not contaminated. 

EPA Response. EPA conducted an environmental assessment and 
a human health risk assessment durinq site investiqations.
In assessing the water quality of the Willis Branch, EPA 
found that the water and the sediments do not contain any
concentration of any substances from the site that would 
cause a problem for either human health or the environment. 
EPA does not know why the Willis Branch is degraded. It may 
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be due to substances that came from the Site in the past or 
it may be the result of some source upstream of the Site. 

Several citizens who live near the landfills complained of 
animal health problems. One farmer lost four cows to acute 
leukemia ina period of two years; another lost eight or nine 
cats to strange leukemias and cancer in the last two or three 
years; and another, over a ten-year period, lost animals to 
illness, unusual cancers, leukemia, and different types of 
tumors. These citizens requested that their water be tested 
and, if necessary, their wells replaced by the State, the 
County, or the PRPs. 

/' 

EPA Response. Bovine and feline leukemias are caused by
viruses, which leads EPA to believe the site had no impact 
on the animals' ill health. The State has agreed to have the 
concerned citizens' wells tested. 

A meeting attendee asked whether EPA has e"aluated the 
possibility that site residents may contract other 
health-related illnesses beside cancer, such as respiratory 
illnesses or allergies. 

EPA Response. In addition to assessing human health risks 
posed by carcinogens, EPA also evaluated risks posed by non­
carcinogens, such as ethylbenzene. EPA did not find any 
elevated health risk associated with any current or future 
scenario except future residential use of the Sites. Offsite 
residents are not expected to experience any adverse health 
problems as a result of exposure to site-related 
contaminants. 

A representative of the Greater Cheswold Environmental 
Committee and other citizens requested that EPA, under the 
Superfund program, test the wells of those residents living 
in the immediate area of the Coker's site, specifically those 
people who reported animal health problems. 

EPA Response. The State has indicated that they will sample 
the wells of residents who have had animal problems. 

A citizen asked whether there is a toxic waste threat, or any 
kind of hazard, to the community's health or to the land. 

EPA Response. There are substances on site that are 
hazardous substances as defined under CERCLA. EPA believes 
that future residential development of·the Site would result 
in an unacceptable health risk to adults and children living 
onsite as a result of exposure to these substances. Offsite 
residents are not at any unacceptable risk of experiencing 
adverse health effects because of the Site. 
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A co_entor stated that veqetation and aniaals existed on the 
site property betore the property became a dumping site but 
that, since the dumping began, everything in the site area 
has 4ie4. She added that, only within the last tive years, 
si9Jl. ot veqetation qrowth have appeared. Basecl on her own 
observations, the commentor questioned EPA's statement that 
the Site presents no threat to human health arid the 
environment. 

EPA Response. It is ditticult tor EPA to comment on 
activities that took place twenty years ago and at which EPA 
has no records. It is likely that clearing and trenching 

~	 activities caused disturbance ot the topsoil and theretore 
hindered vegetative growth. EPA can only address site 
donditions which exist now or may exist in the tuture. At 
this time, the site does not pose any threats to human health 
or the environment 7 if EPA implements the preferred 
alternative, EPA does not expect the Site to pose any threat 
in the future. 

A media representative asked about the air pollution risks 
involved if EPA conducts a removal at the site, and asked how 
far downwind the air pollution problem would pose a risk. 

EPA Response. The risks would depend on how people would be 
exposed. The risks to a person without any kind of 
respirator apparatus standing on the property line during 
excavation activities could be signiticant. The geographic 
extent of the risks would depend on the weather conditions, 
wind turbulence, temperature, and cloud cover. Under some 
conditions, partiCUlarly in the morning and evening, the 
plume could remain concentrated for the better part of a 
mile. It is possible that substantial exposures could occur 
during the excavation activities. 

F. Liners 

A representative ot the Greater Cheswold Environmental Safety
committee asked about the likelihood ot the line-r failing in 
Landtill '2. 
EPA Response. EPA has assumed varying degrees of liner 
failure in the assessment of risk associated with Landfill 
#2. Even under a scenario that assumed all liners would fail 
completely at the same time (lOOt liner failure), EPA did not 
find an unacceptable health risk associated with use of 
shallow ground water. 

The representative followed the above question with an 
inquiry regarding whether or not the liner could fail 
tomorrow. 

14 



EPA Response. EPA believes a certain percentage of liner
• failure can be expected per year, based upon evaluation of 

similar liners in similar situations. 

An attendee asked whether EPA has visually examined the 
liner. 

EPA Response. EPA does not believe it would be prudent or 
practical to actually dig up and inspect the 50 waste cell 
liners. Such activities would carry a high risk of damaqinq
the liners and would be time consuminq (each liner is 

P approximately 21,000 cubic feet in size). EPA has instead 
considered a worst case scenario, under which all liners 
would fail completely and simultaneously, and another 
scenario, Which assumes percentaqe of liner failure based 
upon historical performance of similar types of liners. 

A local official asked whether EPA would still recommend 
Alternative 3 in the event of a total liner failure. 

EPA Response. Yes. The preferred alternative was chosen 
with consideration of the 100 percent liner failure scenario. 

G. Miscellaneous 

A representative of the Greater Cheswold Environmental Safety 
Committee expressed concern about the deed restrictions for 
the Coker's property. She wanted to know 1) whether EPA 
contacted the County government and, if so, whether the 
County government was willing to implement deed restrictions 
for the Coker'S property; 2) on how much of the property
would the County government place deed restrictions; and 3)" 
whether the deed restrictions would apply to the landfills 
alone or to a larger portion of property. 

EPA Response. The purpose of placinq deed restrictions on 
the property would be to prevent future residential 
development of the Site. The determination of the specific
deed restrictions and their placement would be ~ade durinq 
the remedial design or remedial action, at which time EPA 
would coordinate its efforts with the County or other 
appropriate parties. 

A meeting attendee asked what is the PRPs' responsibility in 
cleaninq up the landfill. 

EPA Response. In the past, EPA offered several PRPs the 
opportunity to conduct the RI/FS under an administrative 
order with EPA. EPA will offer the PRPs the opportunity to 
implement the remedial action after the Aqency signs the 
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Record of Decision. 

A citizen asked whether EPA obtained the records of Reichhold 
Chemical, Inc. to determine how much waste was qenerated by 
the company. If so, the citizen wanted to know whether EPA 
had compared this amount to the amount of waste ,in the 
landfills and whether future comparative analyses would be 
made if one had not already been made. 

EPA Response. Yes. EPA has obtained Reichhold's records, 
but the Agency has not used the records to compare the amount 
of waste in the landfills to the amount of waste generated 

" by the company. This analysis is not one that EPA will make. 

A meeting attendee asked if his site property will depreciate
in va~ue because of the problems at the Coker'S site. 

EPA Response. It is possible. Historically, properties
adjacent to Superfund sites have had their values adversely
impacted. 

A citizen wanted to know whether EPA had found any heavy
metals, such as zinc or chromate, in the landfill. 

EPA Besponse. EPA found elevated levels of iron in the 
leachate at Landfill 'I, but cannot attribute that finding 
to the waste. The shallow aquifer has a naturally high
concentration of iron that cannot be attributed to the 
landfill. 

An attendee commented that z'j.nc is used in the manufacturing
of latex. 

EPA Response. EPA has not found any elevated levels of zinc 
in the landfills. 

A citizen asked what is being done with the latex waste that 
the PBPs are qenerating. 

EPA Response. waste generated by the manufactur.i,nq plant is 
an industrial waste, not a hazardous waste. Its disposal is 
requlated by Delaware Solid Waste Disposal Requlations. (Had
the vaste at Coker's landfills been handled in accordance 
with current state law, no further action by EPA would be 
required. ) 

A meeting attendee inquired whether any of the PRPs have 
records of how much waste they generated at the landfills. 
If so, the attendee wanted to know if their records account 
for all of the waste that was disposed of at the site. 

EPA Response. EPA has volumetric estimates of the quantity 
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of waste that is at the Site. It is the Aqency's 
understandinq that the landfills were intended to hold all 
of the waste that the companies qenerated durinq the period 
of time that the landfills were active. 

A citizen asked whether hazardous waste must be reqistered 
and if the waste at the site is hazardous. 

EPA Response. Yes, hazardous wastes must be reqistered. 
waste that is qenerated by the latex manufacturinq facility 
today does not qualify as a hazardous waste under the 
Resource Conservation and Recovery Act (RCRA) but is, rather, 
an industrial waste. This particular waste, however, 
includes constituents that allow EPA, under Superfund, to 
address risks posed by the site. 

A citizen described the problems at the Chem-Solv site that 
the community faced a few years aqo and expressed concern 
over the unnecessary cleanup expense that resulted from 
waitinq too lonq to clean up the site. He suqqested that EPA 
had waited too lonq to clean up Chem-Solv and that EPA was 
slow to clean up the Coker's site as well. 

EPA Response. The Chem-Solv site is a different type of site 
than the Coker's site. Unlike the Chem-Solv site, the waste 
at the Coker's site is difficult to handle and treat. For 
this reason, EPA is recommendinq a containment, rather than 
a treatment, alternative. 

An attendee raised a complaint that she had tried to qet her 
water tested but no one from EPA responded to her requests. 

EPA Response. As a qeneral rule, the Federal qovernment does 
not test the water for the two hundred million residents of 
the United States. 

A citizen asked where community residents can seek help for 
two problems that are not site-related: 1) findinq someone 
to test the individual wells for which the affected residents 
have concerns and 2) determininq the cause of the lack of 
life in the Willis Branch. 

EPA Resgonse. The residents that want their wells tested may 
hire a private testinq lab to perform water samplinq. The 
other concern, reqardinq the quality of the water in the 
Willis Branch, may be handled by the Delaware Department of 
Natural Resources and Environmental Control (DNREC). DNREC 
had a qroup of individuals that deal specifically with 
discharqes to streams and the water quality in streams. 

An attendee asked whether EPA plans to fence the site so that 
people and animals cannot have access to it. 
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IPA laaponse. IPA's Proposed Plan did not include fencing
the landfills to restrict access. In response to public 
camaent, however, EPA has included security fences and the 
posting of warning signs in the selected remedy. 

A commentor requested that the information repository be 
established at the Cheswold Post Office. 

EPA Response. An information repository can be placed
immediately at the Cheswold Post Office and any additional 
location that the community suggests. 

'I. 

SECTION I(B): COMPREHENSIVE RESPONSE TO COMPLEX COMMENTS RAISED 
"\ AT THE PUBLIC MEETING 

This section provtdes a comprehensive response to the more 
complex comments on the Coker's site received at the public hearing 
held september 5, 1990. Some of the information presented in this 
section elaborates with technical detail on answers covered in Part 
I of this Responsiveness SWIDIlary. Concerns and questions presented
in this section can be grouped in two categories: 

A. Health and Envi~onmental Risks 

B. Linera. 

A summary of the comments and EPA's response to them is provided 

statements regarding cancer risks. 

below•. 

A. Health and Enyironmental Risks 

A citizen asked for an explanation of EPA's earlier 

EPA Response. The cancer risk for the site Mas calc~lated 
based on an extremely conservative exposure scenario. The 
exposure supposition that EPA made included ',total liner 
failure and a hypothetical person who lives on the property
line with a well in the 'overburde" (shallow) aquifer. The 
hypothetical person drinks two liters of water, bathes in it, 
and uses it for all of his household uses, every day over an 
entire 70-year lifetime. The cancer risk, based on this 
scenario, barely exceeds EPA's criterion for an acceptable
level, which is a one in 10,000 cancer risk. 

The background cancer risk over a lifetime in human 
populations is that one out of every four people will get 
cancer. The scenario described above results in the 
hypothetical person (who already has a one in four, or 25 
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percent, chance of qettinq cancer) havinq a 25.01 percent 
chance. 

A citizen asked EPA to explain both why no fish, crayfish, 
or water froqs live in the willis Branch and, based on this, 
how EPA can claim that the water is not contaminated. 

EPA Response, EPA conducted an environmental assessment and 
a human health risk assessment. In assessinq the water 
quality of the willis Branch, EPA found that the water and 
the sediments do not contain any concentration of any 
substance from the Site that would cause a problem for either 
human health or the environment. EPA does not know why the 
Willis Branch is deqraded. It may be due to somethinq that 
came from the site in the past or it may be the result of 
some source upstream of the Site. 

In conductinq the human health risk assessment, EPA 
determined that a number of contaminants from Landfill #1 
have leached out, moved throuqh the qround water into the 
Willis Branch and, over a period of years, evaporated into 
the air, possibly traveled downstream to the estuary; 
however, EPA can not find them in the Willis Branch. EPA 
also evaluated the wetlands alonq the north side of the 
Willis Branch and, still, found nothinq. 

B. Liners 

A representative of the Greater Cheswold Environmental Safety
Committee asked about the li~elihood of the liner failinq in 
Landfill '2. 

EPA Response. Because EPA cannot precisely predict when or 
at what rate liners may fail, EPA looked at several liner 
failure scenarios durinq the RI and durinq the FS, and used 
extremely conservative assumptions when developinq qround 
water models. The failure scenario evaluated under the RI 
resulted in a risk correspondinqto 1 x 10.4 or a one in 
10,000 excess risk of cancer. As a part of the FS, a revised 
liner failure scenario, which took into account data 
collected after the RI report was written, was evaluated. 
The percentaqe liner failure was based upon studies of liner 
performance in field conditions. Under this scenario, the 
risk associated with use of shallow qround water was 4 x 
10'6, or a four in one million excess risk of cancer. 

SECTION II: RESPONSES TO WRITTEN COMMENTS 

Ourinq the public comment period, EPA 
containinq written comments. EPA received 

received 
letters 

6 letters 
from U. S. 
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Senator William V. Roth and U. S. Congressman Thomas R. Carper 
containing a petition from local residents; this same petition was 
submitted directly by the citizens to EPA Reqion III Reqional 
Administrator Edwin B. Erickson and to the EPA Community Relations 
Coordinator for the Coker's site, Ms. Francesca DiCosmo. EPA also 
received letters from the Greater Cheswold Environmental Safety
Committee, The Honorable Mr. Kim Gilson, Mayor of cheswoid, and 
from Dr. Albert Vickers, Chairman of the PRP steering committee. 

~.	 Petition trom Local Residents 

~' EPA received four copies of a petition from area residents. 
One copy was sent to Mr. Edwin Erickson, the Regional
Administrator; the other was sent to Ms. Prancesca DiCosmo. Two 
additional copies of the petition were mailed to Senator William 
V. Roth and,Congressman Thomas R. Carper and subsequently sent to 
the Regional Administrator. EPA responded directly to Senator Roth 
and Conqressman Carper. The citi~ens' concerns and EPA's responses 
are summarized belOW. . 

1.	 The first section of the petition's stated concerns addresses 
ground water contamination. The letter expresses a belief 
that car ogenic compounds are "leaking" from the site. 

EPA Response: Samplinq data collected durinq the site 
investigation does not support the belief that the landfills 
are leaking waste constituents at levels that are a threat 
to human health. Orqanic compounds of potential concern, 
none of which are carcinoqenic, were detected in low 
concentrations in one well ~t each landfill. The compounds 
detected, ethylbenzene, toluene, and xylenes, were found at 
Landfill t2 at 5 parts per billion (ppb), 7 ppb, and 44 ppb
respectively. The proposed maximum contaminant levels (MCLS)
for these compounds under the Sate Drinkinq Water Act are 700 
ppb ethylbenzene, 2000 ppb toluene, and 10,000 ppb xylenes.
The levels found cmsite are well below the proposed MCLs and 
are not considered to be a threat to human health. 

2.	 The letter also states that EPA has not tested-residential 
wells, and infers that the deaths of several domestic pets
and farm animals may be linked to the site. 

EPA Response. The contention that EPA did not test 
residential wells is incorrect. Pour residential wells 
located in proximity to the landfills were tested on August
9, 1988. The samplinq reSUlts, as shown in the RI report,
indicate no evidence of Site-related contamination in the 
residential wells. In addition, the owners of the deceased 
animals in question, who were present at a public meeting
held on September 5, 1990 indicated that their animals had 
died of leukemia. Because both feline and bovine leukemia 
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are highly contagious viral infections, EPA does not believe 
the presence of the landfills adversely affected the health 
of these animals. However, the state of Delaware has agreed 
to sample the wells of those residents whose animals had 
died. 

3.	 Another section of the petition discusses human health risk. 
The petition raises concern for any potential community 
health risk associated with the site and the potential for 
lower property values. 

EPA Response. At the Coker's site, EPA found unacceptable
health risks only under an extreJllely conservative residential 
use scenario which assumed daily exposure to maximum 
concentrations of waste and ingestion of leachate over a 
lifetime. (The Proposed Plan calls for deed restrictions 
that would prevent any such future use of the Site.) Ground 
water modeling does not indicate that residents living
of:':z..':' te are at an excess risk of experiencing ill health 
eff~~ts or of developing cancer as a result of exposure to 
site contaminants. Onsite ground· water monitoring will 
detect any contaminant plume before it could affect local 
residents. 

4.	 The petition goes on to state, "we possess the methodology 
• to remove this toxic health risk." 

EPA Response. While it is technically possible to excavate 
and remove all waste from the Site, EPA considers offsite 
disposal of waste without treatment to be the least 
preferable strategy for handling sites under the Superfund
law. Removal of the more than 110,000 cubic yards of waste 
contained ~t the site would not only be costly (approximately 
$84,000,000), but also could result in significant short term 
risks to workers and nearby residents associated with release 
of volatile organic compounds during excavation and handling 
of waste. Another short-term impact on the community would 
be a significant increase in truck traffic, and the risk of 
a truck accident and subsequent spill. An alternative 
involving removal for offsite disposal was ruled out early
in the Feasibility Study because it did not compare favorably 
to EPA's preliminary screening criteria of effectiveness, 
implementability, and cost-effectiveness. 

5.	 The next section of the petition addresses environmental 
contamination. The citizens are concerned because EPA has 
stated that although the leachate from landfill #1, which 
borders the Willis Branch of the Leipsic River (the Willis 
Branch), has some observed toxicity to aquatic organisms, 
there is no evidence of contamination of the Willis Branch. 

EPA Response. Because the leachate theoretically reaches the 
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Willis Branch, these statements may appear contradictory. 
However, the leachate does not actively run from the site to 
the creek. Rather, leachate is found in seeps located along 
the sloping land which borders Landfill #1 to the north. 
These seeps dissipate into a flat, marshy area which borders 
the Willis· Branch. Because the chemicals of concern are 

'," 

found only in very low concentrations and are teadily 
released to the air, it is likely that these contaminants 

. vaporize before they can reach the Willis Branch. Even if 
a significant flow of leachate did reach the stream, the 
larger volume of the stream would quickly dilute the leachate 
and further reduce the already low levels of contaminants. 
Chemical and biological testinq have shown no evidence of 
site-related contamination in the Willis Branch. 

6. The citizens expressed concern because EPA does not know 
where ·..Reichhold Chemicals, Inc., the current owner of the 
facility that produced the waste contained 
landfills, currently disposes of its waste. 

at the Coker's 

EPA Response. This waste material is considered an industrial 
waste, not a hazardous waste as defined under RCRA: 
therefore, its disposal is not requlated by EPA. Industrial 
waste is handled under Delaware Solid Waste Disposal 
Requlations. In addition, the superfund program is only 
authorized to respond to abandoned sites, not operating 
facilities. 

7. The citizens expressed
alternative does not call 

concern that 
for treatment 

EPA's preferred 
or removal of the 

waste material. 

EPA Response. EPA's preference, as stated in the National 
oil and Hazardous Substances Pollution contingency Plan 
(NCP), is to utilize permanent solutions and alternative 
treatment (or resource recovery) technologies to the maximum 
extent practicable. However, for this Site, EPA and the 
state believe that limited action meets all of EPA's 
statutory requirements, and is protective of human health and 
the environment. 

B. Letter from 
COmmittee 

the Greater Cheswold Environmental Safety 

A letter was sent by Mrs. Dorothy Dempsey, Chairman of the 
Greater Cheswold Environmental Safety Committee to Ms. Francesca 
DiCosmo, EPA's Community Relations Coordinator for the site. Mrs. 
Dempsey's letter expresses dissatisfaction with EPA'S preferred
alternative, stating that any threat of ground water contamination 
and any resultant risk to human health are unacceptable to her 
committee, and also expresses concern over potential threat to the. 
water supply of the City of Dover, and a preference for complete 
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removal of all waste by PRPs. 

1.	 Mrs. Dempsey's letter states that the committee does not 
believe the remedy "goes far enough to protect the citizens 

. that live in the area. n 

EPA Response. According to EPA's risk calculations, 
implementation of the preferred alternative will result in 
a risk below the lower boundary of EPA's acceptable risk 
range. This risk range is used nationwide by EPA to manage
risks and select remedial actions at Superfund sites; 
therefore, the preferred alternative is as protective as, if 
not more protective than, any other remedial action EPA has 
selected at any other Superfund site. 

2.	 Mrs. Dempsey's letter expresses concern over the potential 
threat to the Cheswold aquifer, which is the primary drinking 
water source not only for the Cheswold area, but also for the 
City of Dover. 

EPA Response. Ground water modelling conducted during the 
Feasibility Study indicates the landfills do not pose a 
threat to the Cheswold aquifer and therefore do not pose a 
threat to the drinking water supply of either the local 
residents or the City of Dover. Further, an onsite ground 
water monitoring program will detect any changes in water 
quality before contamination moves offsite in the Cheswold 
aquifer. 

3.	 The letter states, It [The committee's] solution to this 
extremely complex problem. is to remove the material 
completely.n ­

EPA Response. As was explained previously in this 
Responsiveness Summary, EPA did examine a complete removal 
option: however, this alternative was screened out early in 
the Feasibility study because it did not pass the preliminary
screening criteria of effectiveness, implementability, and 
cost-effectiveness. Please refer to EPA's response to the 
citizen's petition for further discussion of this issue. 

4.	 Mrs. Dempsey's letter implies a preference for PRP 
implementation of the selected remedy. 

EPA Response. EPA does intend to offer the PRPs the 
opportunity to implement the selected remedy. If the- PRPs 
decline, EPA may order the PRPs to implement the remedy, or 
EPA may elect to implement the remedy and pursue cost 
recovery against the PRPs. 

C.	 Letter from the Mayor of Cheswold 
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Ms. - Francesca OiCosmo of EPA received a letter from the 
Honorable 1Ir. Kim Gilson, Mayor of Cheswold. Mayor Gilson's letter 
reiterated the concerns of the citizens present at the public
meeting held at the Cheswold Fire Hall on September 5, 1990. These 
concerns, as listed in the letter, involve the following issues: 
residential groundwater testing and mortality of local animals; 
the condition of the Willis Branch; similar treatment of both 
landfills although they are quite different; securing the 
properties from human and animal incursion; EPA's preferred
alternative. Please refer to EPA's responses to issues raised 
~uring the public meeting for discussion of residential well 
testing, mortality of local animals, and condition of the Willis 
Branch. 

1.	 During the public meeting, some residents expressed a concern 
(repeated in Mayor Gilson's letter) over the fact that the 
site is not fenced and that EPA's Proposed Plan does not 
include fencing the site. 

EPA Respons9.EPA's Proposed Plan did not include fencing
the landfills to restrict access. In response to public 
comment, however, EPA has included security fences and the 
posting of warning signs in the selected remedy. 

2.	 Mayor Gilson's letter indicates the town council prefers a 
remedy which would allow unrestricted use of the land in the 
future, but does not indicate a firm preference for any of 
the alternatives presented in the Proposed Plan. 

EPA ReSpOns9. None of the alternatives under consideration 
provide for unrestricted future use of both landfill 
properties. Alternatives 6 and 7 (VQC stripping and 
incineration) call for consolidation of all treated waste at 
Landfill '1. However, while this would allow for 
unrestricted future use of Landfill '2 property, the laws 
under which the treated waste would be disposed would 
preclude unrestricted use of Landfill '1 property. EPA's 
primary criteria for selecting remedial actions are 
protection of human health and the environment and compliance
with environmental laws. EPA's preferred' alternative 
satisfies these criteria, and provides the best balance of 
long-term effectiveness, reduction of toxicity, mobility and 
volume, short-term effectiveness, implementability, and cost 
of all alternatives presented in the Proposed Plan. 

3.	 Mayor Gilson's letter indicates a belief, predicated upon a 
statement made in the Proposed Plan regarding the total 
number of alternatives evaluated in the feasibility stUdy, 
that some alternatives were "not made available" to the 
community. 

EPA Response. There are three stages to a feasibility study: 
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identification and screeninq of remedial technologies, 
development and screeninq of remedial alternatives, and 
detailed evaluation of alternatives. Only alternatives which 
pass detailed evaluation are presented in the Proposed Plan. 
All of these alternatives were presented to the community. 

D.	 Letter from pro Albert Vickers 

Ms. Lesley Brunker, the Remedial Project Manager for the 
Coker's site, received a letter from Dr. Albert Vickers, the Coker 
steering Committee Executive. The letter, in general, indicated 
concurrence with EPA's preferred alternative, with several 
modtfications. The letter also expresses concern for potential 
difficulties in securing deed restrictions on the landfill 
properties, and states that it is inappropriate to compare risks 
evaluated during the EA and FS to EPA's residential use scenario. 

1.	 The letter states that there is no mechanism under CERCLA 
which allow for imposition of involuntary deed restrictions 
on owners of real property. 

EPA Response. When a determination is made under Section 106 
of CERCLA, 42 U.S.C. § 9606, as has been made for the Coker's 
site, that there may be an imminent and substantial 
endangerment to the public health or welfare or the 
environment because of an actual or threatened release of a 
hazardous substance, section 106 grants authority to secure 
such relief as may be necessary to abate such danger or 
threat. The authority exists under CERCLA, therefore, to 
impose institutional controls such as deed restrictions on 
the Site property. 

Deed restrictions are an integral component of the 
preferred remedy, in that they will prevent future use of the 
property in a manner that will result in unacceptable risk 
to human health and the environment. All remedies which were 
considered to be protective included deed restrictions on one 
or both properties. As Dr. Vickers' letter acknowledge-s, EPA 
has left the exact nature and extent of the deed restrictions 
subject to definition during the remedial design phase in 
order to develop the most reasonable, yet protective, 
strategy for implementation. 

Section 300.510(C) (1) of the NCP, 55 l§d. B§g. 8,854 
(March 8, 1990) (to be codified at 40 C. F.R. § 
300.510(c) (1», provides that, when appropriate, as part of 
the operation and maintenance assurance provided by a state 
pursuant to section 104(c) (3) (A) of CERCLA, 42 U.S.C. § 
104 (c) (3) (A), and prior to a Superfund financed remedial 
action, the state must assure that any institutional controls 
implemented as part of the remedial action at a site are in 
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place, reliable, and will remain in place after the 
initiation of the operation and maintenance. In addition, 
section 300.510(f) of the NCP, 55 ~. Bag. 8,855 (March 8, 
1990) (to be codified at 40 C.F.R. § 300.510(f», provides 
that, if EPA determines that an interest in real property 
must be acquired in order to conduct a response action, then 
as a general rule, a state must agree to acquire and hdld any 
property interest needed to ensure the reliability of 
institutional controls restricting the use of that property. 

Or. Vickers' letter supports EPA's statement, made in the 
Proposed Plan, that the residential use scenario is extremely 

::	 conservative. However, the letter objects to the comparison 
Qf the assessment risks under this scenario to the 
assessments made during the RI/FS. 

EPA Response. Because the RI/FS risk assessment was 
conducted in accordance with quidance that has been 
superceeded, and the future use scena '. io was cOJ.ducted in 
accordance with current EPA guidance, EPA agrees that it is 
not appropriate to strictly compare results (as was done in 
the Proposed Plan). The ROD is based solely upon the 
residential use scenario. 

3 •	 Dr. Vickers' letter expresses some confusion over EPA's 
proposed monitoring plan and plans for potential restrictions 
on future ground water use. 

EPA Response. EPA intends to monitor the Columbia and the 
Cheswold aquifers to detect any changes in ground water 
quality. It is expected that any contamination would first 
be detected in the Columbia (shallow) aquifer. Althouqh 
siqnificant contamination is not anticipated, EPA has 
proposed implementation of a Ground Water Management Zone 
should restrictions on ground water use be deemed necessary. 
The details of the monitoring program will be defined durinq
the remedial design stage. 

. 
4.	 Dr. Vickers' letter suggests modifying the preferred remedy 

to eliminate surface water monitoring and to instead gauqe 
the potential for impacts on the Willis Branch on chanqes 
detected in shallow ground water. The letter suggests that 
external factors could cause changes in the water quality, 
and that because shallow qround water is essentially the same 
as the water that makes up the leachate seeps, ground water 
monitoring could provide an "early warning system" for 
potential changes in the Willis Branch. 

EPA Response. EPA agrees that external factors can, and 
likely will, result in overall changes in the quality of the 
surface water. However, EPA believes that the surface water 
sampling program can be designed to minimize the effects of 
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these external factors on the evaluation of the impacts from 
the landfill on the Willis Branch (Le., sampling immediately 
upqradient of, adjacent to, and downgradient of, the 
landfill). It is not likely that the effects of oiling or 
salting nearby roadways could be misconstrued as effects from 
the leachate characterized during the RIfFS. Furthermore, 
the concentrations of contaminants found in the leachate and 
in the shallow ground water were dissimilar. No styrene was 
detected in the shallow ground water, although it was 
detected in the leachate, and the concentration of 
ethylbenzene detected in the ground water was an order of 
magnitude lower than the level detected in the leachate. 

,. 
5.	 Dr. Vickers' letter suggests that covering leachate seeps at 

tandfill '1, sealing the leachate collection pipes at 
Landfill '2, and regrading the depressed area of Landfill #2 
be eLiminated from the preferred remedy because these 
components do not result in a significant reduction in risk 
posed by the site. 

EPA Response. Although EPA acknOWledges that placement of 
deed restrictions and establishment of a Ground Water 
Management Zone, if needed, will have the greatest impact on 
reducing risk associated with this Site, EPA believes the 
other components (covering leachate seeps at Landfill '1, 
closing the leachate collection system at Landfill '2, and 
backfilling depressed areas of Landfill '2) should still be 
implemented because they contribute to the overall 
effectiveness of the selected remedy. 
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