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INTRODUCTION 

It. 

This Proposed Plan identifies the revised preferred 
alternative for cleaning up buried drums and re
siduallycontaminatedsoils at the DelawareSand & 
Gravel Superfund Site in New Castle, Delaware 
(the ''Site'' or I'DS&G"). The plan includes a sum
maryoftheother alternative analyzedfor the Drum 
Disposal and Ridge Areas of the Site (see Figure 1 
below) and provides notice of upgrade to the de
sign of the landfill cap at the Inert Area. This 
document is issued by the U.S. Environmental Pro
tection Agency (EPA), the lead agency for response 
activities at the Site, andthe Delaware Department 
of Natural ResOurces and Environmental Control 
(DNREC), the support agency for this response 
action. EPA, in consultation with DNREC, will 
select a final remedy for the Site only after the 
public commentperiod has ended and the informa
tion submitted during the comment period has 
been reviewed and considered. 

't.:.i\i:"·'I'; ., 

EPA?\~,'i;~bing this Proposed Plan as part of its 
public participation responsibilities under Section 
117(a) of the Comprehensive Environmental Re
sponse, Compensation and Liability Ad of 1980, 
as amended (CERCLA). This document summa
rizes information that canbe found in greater detail 
in the Focused Feasibility Study report and other . 
documents containedin theAdministrative Record 
file for. this Site. EPA and DNREC encourage the 
public to review these documents in order togain a 
more comprehensiveunderstandingoftheSiteand 
Superfundactivities thathavebeenconductedthere. 

The administrative record file, which contains the 
information upon which the selection of the 
amended response action will bebased, is available 
at the following locations: 

Delaware DNREC U.s. EPA Docket Room 
715 Grantham Lane Region ill 
New Castle, DE 19720 841 Chestnut Bldg., 9th Fl. 
(302) 323-4540 Philadelphia, PA 19107 

(215) 597-3037' 
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EPA encourages comments on each remedial alter
native and on the information that supports the 
alternatives. Public comments can influence EPA's 
choice of a remedial alternative. As a result, the 
final remedial action plan, as presented in the 
Record of Decision (ROD), may be different from 
the preferred alternative outlined in this Proposed 
Plan. A glossary of terms that may be unfamiliar to 
thegeneral public is providedin thepulloutpageof 
this Proposed Plan. Terms defined in the glossary 
appear in bold print in the text. 

SITE BACKGROUND 

The Delaware Sand & Gravel Landfill is a former 
sand and gravel quarry comprised of 27 acres and 
located approximately two miles southwest of the 
Oty of New Castle. The privately owned facility, 
which operated twenty-four hours a day, officially 
began landfilling operations in 1968.. Approxi
mately 550,000 cubic yards ofindustrial wastes and 
cons~ctiondebris, including at least7,000 drums, 
were disposedofwithin four distinctdisposal areas 
on the DS&G property (see the enlarged area of 
Figure 1 and refer to page 3 for further information 
about each disposal area). In 1976, DNREC closed 
the Delaware Sand & Gravel Landfill due to im
proper disposal and operating procedures. The 
Site is located adjacent to and southeast of another 
Superfund site, Army Creek Landfill, which was a 
municipal and industrial wastedisposal siteowned 
and operated by New Castle County from 1960 
through 1968. 

In 1984,EPAand DNREC performed anemergency 
removal of 1,644 drums from the surface of the 
Drum Disposal Area (DDA) of the DS&G landfill 
and provided a temporary fence to ensure security. 
This removal action successfully reduced surface 
contamination in the Drum Disposal Area and 
provided temporary site stabilization. 

In,the fall of1984, EPA and DNREC began a Reme
dial Investigation and Feasibility Study (RIfFS). 
The RIIFS identified the type and quantity of con
taminants present, defined the areas of hazardous 
waste disposal, and evaluated theavailableoptions 
to reduce the potential risks presented by hazard
ous substances at the Site. EPA and DNREC com
pleted the Remedial Investigation in December 

1987and the FeasibilityStudy in February 1988. On 
March 16, 1988, EPA held a public meeting. The 
community was invited to comment on all the 
remedial alternatives evaluated in the Feasibility 
Study. 

In April 1988, EPA issued a ROD for the Delaware 
Sand & Gravel Site. In recognition of the area
SPeCific conditions found during the RIIFS, the 
ROD provided for area-specific remedies. Sincethe 
ROD addressed the construction of three separate 
projects to deal with the conditions found at the 
Site, EPA divided the planned site activities into 

. three operable units (OUs). An operable unit is a 
portion of a Superfund site that is addressed sepa
rately from the rest of the site to allow for easier 
project management or a more timely response. 
The following is a description of the area-sPeeific 
remedies selected for each OU: 

Grantham South Area (Operable Unit 1)
 

Completed September 1991
 

o	 Installing a security fence; 
o	 Capping of the Grantham South Area to pre

vent the threat of direct contact and potential 
leachate generation; and 

o	 Installing a gas venting system. 

Drum Disposal and Ridle Areas 
(Operable Unit 2) 

o	 Excavatingwastesand contaminated soil; and 
o	 Implementing on-site thermal destruction of 

buried drums and contaminated soil from the 
Drum Disposal Area and contaminated sur
face soil from the Ridge Area to prevent the 

. threat of direct contact and leachate genera
tion. 

Inert pis.posal Area (Operable Unit 3) 

o	 Removing surface debris and installing a soil 
cover over the Inert Disposal Area to prevent 
the threat of direct contact with the contami
nated wastes and soils. 

Phasing the remedies enabled EPA to design and 
construct a cap at the Grantham SouthArea while 
completing the additional field work required in 
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preparation for a more complex Remedial Design 
for the Ridge and Drum Disposal Areas. 

From 1991 to 1993, in accordance with the ROD, 
EPA conducted an extensive pre-design investiga
tion in the Drum Disposal and Ridge Areas to 
generate additional data necessary to effectively 
perform the engineering design of the incineration 
project. The investigation indicated that the waste 
materials within the DDA were comprisedof intact 
or semi-intact drums, along with contaminated 
subsurface soils. Information in EPA's possession 
prior to the pre-design field work had led the 
Agency to conclude that nearly all drums were 
emptied and/or crushed before burial. Addition
ally, the study found that source constituents had 
moved downward from the buried drums to an 
underlying clay layer and spread laterally creating 
a 5-10 foot-thick layer of contaminated soils within 
the saturated zone. This subsurface layer of con
taminated soils, which lies beneath 25 to 30 feet of 
uncontaminated soils, contains levels of pollutants 
high enough to be considereda secondarysourceof 
contamination to the ground water. 

The data collected during the pre-design investiga
tion, taken togetherwith data presented in the 1987 
Remedial Investigation, provides a more thorough 
understanding of the nature and extentof contami
nation. Based on this more complete characteriz

tion of the DDA, EPA and DNREC have deter
mined that the remedy selected in the ROD must be 
amended to address previously unrecognized site 
conditions. 

In December 1992, a group of cooperating poten
tially responsible parties (PRPs) agreed to con
duct aFocused FeasibilityStudy (FFS) inaneffort to 
develop and evaluate the most appropriate reme
dial strategy for the DDA and Ridge Areas. Two 
remedial alternatives received detailed analyses in 
the FFS. The first alternative is the excavation and 
on-site incineration remedy selected in theoriginal 
ROD modified to include the greater volume and 
specific character of materials now known to exist 
at the DDA. The second alternative developed in 
the FFS includes a combinationofengineeringcon
trols, and both conventional and innovative treat
ment technologies. 

In June 1992, EPA entered into an Administrative 
Order on Consent with 22 cooperating PRPs who 
agreedtodesign and constructa slurrywallaround 
the DDA as an interim action. The slurry wall will 
conjoin the underlying natural clay layer and pre
vent contaminants from migrating from the DDA; 
it will also provide containment during drum re- . 
moval. In the Administrative Order, the PRPs also 
agreed to perform the remedialtlesign for the Inert 
Area. The PRP group decided to design a multi-

f~~llIlr.)
 
layernearly35reetthiCk.~-~tn1cti6nt1eldiI1Y~~i#~ < 

tions identified elevatedleveIsoforgariic<andmorgamc:
contaminants within the refuse layer. .. . .. ..... 
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layer cap for theInert Area rather than thesoil cover 
called for in the ROD. The decision to construct the 
multi-layer cap will be more protective than the soil 
cover and eliminates the need to perform poten
tially expensive and time consuming intrusive pre

. design investigations at the Inert Area. 

SCOPE OF AMENDMENT TO EXISTING 
RECORD OF DECISION 

The clean-up alternatives in this Proposed Plan 
were developed to revise the existing plan to ad
dress theDrum Disposal and Ridge Areas based on 
the more thorough understanding of the nature 
and extent of contamination at the DDA. In addi
tion, this document provides noticeofchange to the 
profile of the landfill cap to be installed over the 
Inert Area. The remedial action selected for the 
Grantham South Area, a multi-layer landfill cap, 
has been completed. The actions presented in this 
Proposed Plan to amend the Delaware Sand and 
Gravel ROD are the final planned response actions 
at the Site. 

The overall strategy of the Delaware Sand and 
Gravel Record of Decision, as it will be amended, 
addresses source control. As described in previous 
decision documents, the ground water contamina
tion emanating from both the Delaware Sand and 
GravelLandfill and theadjacent ArmyCreekLand
fill is being controlled by the recovery well net
work and treatment system selected in the Army 
Creek Records of Decision. Once the appropriate 
source treatment and engineering controls have 
beenimplemented at the respectiveSuperfund sites, 
the ground water quality should improve. 

SUMMARY OF PRE-DESIGN 
INVESTIGATIONS 

The model of contamination at the Drum Disposal 
Area is fundamentally unchanged; however, de
tailed studies completed over the last five years 
have resulted in a model that is more complete than 
that utilized in the remedy selection process in 
1988. 

Two significant findings were made during the 
pre-design investigation that led to the determina
tion that a more appropriate remedial strategy may 

be available. First, limited trenching through the' 
DDA revealed that a considerable number of intact 
or semi-intact drums containing hazardous sub
stances remain in the uppermost fifteen feet of soil. 
Thewaste materials within the upper portion of the 
DDA were previously thought to be comprised of 
contaminated soils and crushed drums. The incin
erationtechnologyisbestsuitedtotreatingahomo
geneous waste stream which enables the operator 
to optimize temperature and retention times to 
destroy the highest percentage of hazardous con
stituents. Drums and pockets of highly contami
nated soils containing.dissimilar wastes are more 
difficult to incinerate successfully. Second, con
tamination from the DDA has spread laterally sev
eral hundred feet along a relatively impermeable 
surface atthe top of the Upper Potomac Formation. 
In addition to increasing the volume of material 
that would be subject to remediation under the 
existing ROD, the practicabilityofexcavatinga 5-10 
feet-thick layerof contaminatedsoils overlainby30 
feet of clean soils is questionable. 

The pre-design investigation confirmed the nature 
and extent of contamination at the Ridge Area 
identified in the original ROD. The only reason the 
Ridge Area is subject to this amendment is because 
the selected remedy was to incinerate the contami
nated Ridge soils along with the DDA soils. 

SUMMARY OF SITE RISKS 

Remedial action is generally warranted at a site 
when thecalculated carcinogenic risk level exceeds 
10-4, meaning that one additional person out of 
10,000 exposed is at risk of developing cancer. The 
potential for health effects resulting from exposure 
to noncarcinogenic compounds is evaluated by 
comparing an estimated daily dose presented by 
site conditions to an acceptable level. H this ratio 
exceeds 1.0, there is a potential health risk associ
ated with exposure to that particular chemical. 
These ratios can be added for exposure to multiple 
contaminants. Thesum, known as a Hazard Index, 
is not a mathematical prediction for the severity of 
.toxic effects, but rather a numerical indicator of the 
transition from acceptable to unacceptable levels. 

The site risks were characterized in the original 
ROD and remain unchanged. Ground water is 
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contaminated by leachate emanating from, among exposure tochemicals associated with the site in the 
other places, the Drum Disposal Area. Although absence of active remediation. When evaluating 
the Army Creek recovery well systemis preventing this potential future use scenario, the Risk Assess
contaminants from both the Army Creek and Dela- ment determined that consumption of water from 
ware Sand & Gravel sites from migrating to any groundwatermonitoring wells installedwithin the 
known water supply sources, future use ofground Site boundary would present a potential carcino
water through development of domestic drinking genic risk in excess of 10-3. This means that ap' 
waterwells installed withinoron theSiteboundary proximately one additional person out of 1,000 
would present an unacceptable carcinogenic and using the ground water as a drinking water source 
noncarcinogenic risk to persons ingesting the wa- would be at risk of developing cancer during a 
ter. The Risk Assessment prepared as part of the lifetime. The assessment also determined that the 
original Remedial Investigation assessed the po- Hazard Index calculated for three of the wells was 
tential public health impacts that may result from considerably greater than 1.0. 

Table 1 - Drum Disposal Area 
Carcinogen 

~#~~~~d••·•••••·••···•···••··••···· 
Benzene 11,810 831 1.00E~06 

Bis(2-chloroethvl) ether Below Detection Level 5 1.00E-06 
Bis(2-chloroisooroovl) ether 1,740 576 1.00E-06 
Methvlene Chloride 152,860 1,000 2.00E-07 
1,2-Dichloroethane 16,360 250 4.17E-06 
Trichloroethvlene 9,665 1,000 1.46E-07 
Tetrachloroethvlene 9,665 1,000 7.39E-08 
Styrene 1,864 1,000 1.94E-07 
PCB-1248 10,930 10,930 1.38E-07 
PCB-1254 52,170 52,170 3.44E-07 
Cumulative Risk 8.26E-06 

Methvlene Chloride 152,860 1,000 .0166 
Acetone 21,290 5,000 .025 
Total Xvlenes 797,220 5,000 .000364 
Toluene 195,170 5,000 .00291 
Phenols 1,600 5,000 .0205 
Naphthalene 560 560 .000457 
Ethvlbenzene 45,660 45,660 .0145 
Trichloroethvlene 9,665 1,000 .0176 
Tetrachloroethvlene 9,665 1,000 .0025 
2-methvlphenol 485 485 .00108 
4-methvlnhenol 1213 1.213 ;0269 
Chlorobenzene 9,633 5,000 .0265 
Styrene 1,864 1,000 .000426 
Cumulative Risk .1636 

Noncarcino ~en 

Bis(2-chloroisonronvD ether 1740 576 

.·····.~ost4tte.a.tfDent)·.·.·i·.· 

Hiiftdlfiae£e-··/···?. - ,", -_ , .. - . 

.00825 

• Initial Soil Concentrations based on 95% Percentile Upper Confidence Limit of the mean soil concentration. 
- Hazard Index is a value used to evaluate the potential for noncarcinogenic effects that occur in humans. 
Note: All units are micrograms/kilogram or paJ;ts per billion. 
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As part of the Focused Feasibility Study, hydro
logic and hydrogeologic modeling was performed 
to determine acceptable soil contaminant concen
trations within the Drum Disposal and Ridge Ar
eas. Once the drums are removed, the objective is 
to protect the ground water from contaminants 
leaching from contaminated soils. The models 
were applied using site specificdata such as annual 
rain fall, permeability of the sands and underlying 
clays, and movement of the ground water. The 
models assume that ground water quality at the 
boundary of the Drum Disposal and Ridge Areas 
must meet risk-based levels. Acceptable soil con
centrations (soil cleanup standards) were devel
oped to ensure that these risk-based levels would 
be achieved. The model to establish soil cleanup 
standards for theDDA assumed the existenceofthe 
slurrywall and a multi-layer cap, as these elements 
are common to each of the remedial alternatives 
evaluated in the FFS. The model developed to 
simulate conditions at the Ridge Area did not in
clude any engineering controls. Consequently, the 
soil cleanup standards for the Ridge Area are more 
stringent than those calculated for the DDA. 

The models project that ifeach contaminant within 
the DDA and Ridge Area is reduced to the soil 
concentration listed in Tables 1 and 2, respectively, 
the cumulative carcinogenic risk associated with 
attainment of these standards is within the 10-6risk 
range. For example, Table 1(on the previous page) 

identifies soil cleanup standards for the Drum Dis
posal Area. If the concentration of each contami
nant of concern within the DDA is reduced to its 
respective soil cleanup standard, the cumulative 
carcinogenic risk associated with exposure to the 
ground water would be approximately 8.0 x 10-6, 
meaning that approximately one additional person 
out of 125,000 exposed is at risk of developing 
cancer during a lifetime. The potential for health 
effects resulting from non-carcinogens would be 
reduced to safe levels by reducing the Hazard 
Index to less than 1.0. This analysis considers the . 
potential future use of ground water on the site as 
a drinking water source. 

The DDA soil cleanup standards will be used to 
determine which soils within the DDA will be 
excavated if Alternative 1 (Qn-site Incineration) is 
chosen, or act as performance standards ifAlterna
tive 2 (Soil Vapor ExtractionlBioremediation) is 
chosen. Refer to page 8 for a more complete de
scription of the two remedial alternatives. The 
Ridge Area soil cleanup standards will be used to 
determine which soils within the Ridge Area will 
be excavated under either of the alternatives. The 
soils excavated from the Ridge Area will be treated 
along with the contaminated soils from the DDA. 
Either alternative, if implemented, should reduce 
the concentration of contaminants to meet the soil 
cleanup standards. 

Table 2 - Ridge Area
 
Carcinogen 

.Post-treCltm~!lt) 
I . CarciI1.tlgero.~R~1« 

Bis(2-ch1oroethyl) ether 400 0.77 1.00E-06 
Bis(2-ch1oroisopropyl) ether 400 93 1.00E-06· 
Methylene Chloride 925 812 1.00E-06 
Cumulative Risk 3~OOE-06 

Noncarcinogen 

•••.•.•~~\4'.it~ ••••••••••••••••••••• 
400· 93 .00 
925 812 .085 

.09325 

• Initial Soil Concentrations based on 95% Percentile Upper Confiden.ce Lim.it of the mean soil concentration. 
.. Hazard Index is a value used to evaluate the potential for noncarcinogenic effects that occur in humans. 
Note: All units are micrograms/kilogram or parts per billion. 
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The comprehensive remedial objective of the pro
posed action is to: (1) reduce the potential carcino
genic risk to people exposed to theSite to within the 
10-6 risk range; and, (2) reduce the potential for 
adverse health effects from exposure to chemicals 
exhibiting noncarcinogenic effects by decreasing 
theHaiard Index to less than 1.0. The contaminant
specific soil cleanup standards identified in Table 1 
weredeveloped considering theconcentrationsand . 
chemical properties of the compounds present and 
the theoretical efficiencies of the treatment tech
nologies proposed. The individual soil cleanup 
standards mustbeevaluated as partof the dynamic 
whole, as the Table was developed to reduce the 
cumulative risks to meet the remedial objectives 
identified above. 

Actual or threatened releases of hazardous sub
stances from this Site, if not addressed by the pre
ferred alternative or one of the other active mea
sures considered, may present an imminent and 
substantial endangerment to public health, wel
fare, or the environment. 

SUMMARY OF ALTERNATIVES 

The tworemedial alternatives developedand evalu
ated in detail in the Focused Feasibility Study as 
possible response actions to address therisksposed 
by current and future exposure to contamination at 
the DDA and Ridge Area are listed below: 

Alternative 1: On-site Incineration - Construction 
of a slurry wall around the DDA, de-watering of 
area contained by slurry wall, excavation and on
site incineration of drums and soils exceeding 
cleanup ~tandards (including Ridge Area soils), 
constru~on of a multi-layer cap over the DDA, 
construction of a soil cap over the Ridge Area. 

Alternative 2: Soil Vapor Extraction I 
Bioremediation - Construction of a slurry wall 
around the DDA, de-watering ofarea contained by 
slurry wall, excavation and off-site treatment/dis
posal of buried drums and waste, excavation of 
co~t~natedsoils within the Ridge Area and con
sohdation of those soils in the DDA, treatment of 
residually contaminated soils within the contain
~ent area (DDA) utilizing both soil vapor extrac
tion and bioremediation, construction of a multi

layer cap oyer the DDA, construction of a soil cap 
over the Ridge Area. 

These alternatives were evaluated using the fol
lowing criteria: 

1.	 Overall Protection of Human Health and 
the Environment 

2.	 Compliance with Applicable or Relevant 
and Appropriate Requirements (ARARS) 

Long-Term Effectiveness and Permanence
3. 
4.	 Reduction of Toxicity, Mobility or Volume 

Through Treatment 

s.	 Short-Term Effectiveness 

6.	 Implementability 

7~	 Cost 

8.	 State Acceptance 

9.	 Community Acceptance 

.Common Elements: Each of the alternatives now 
being considered include the installationofa slurry 
wall around the DDA. Theslurry wall will conjoin 
the underlying natural clay layer and prevent con
taminants from migrating from the DDA; it will 
also provide containment during drum removal. If 
Alternative 1 is selected, the slurry wall would be 
beneficialby controllingmigrationofcontaminants 
from the DDA during the potentially lengthy de
sign and permitting process and would reduce the 
volume of contaminated soils to be excavated and 
incinerated. The slurry wall would be an integral 
part of Alternative 2. Each alternative includes 
excavation ofa relatively small volume ofcontami
nated soils from the Ridge Area and either treat
ment or containment of those soils along with the 
DDA soils. A soil cap will be constructed over the 
Ridge Area; a multi-layer cap over the DDA. Both 
of the alternatives also include long-term monitor
ing in compliance with requirementsofRCRASub
part F, 40 CFR 264.100, and a wetlands monitoring 
plan. 
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Alternative 1: On-site Incineration 

o Capital Cost: $67,520,100 
o Annual O&M Cost: $140,000 
o Present Worth: $69,490,300 
o Years to Implement: 5 

This alternative involves removal of all drums, 
wastes and soils within the DDA and Ridge Areas 
whichcontainconcentrationsofcontaminants above 
the cleanup standards identified in Tables 1 and 2, 
respectively. Based on the current understanding 
of the Site, and using the soil cleanup standards to 
estimate excavation limits, approximately 62,000 
cubic yards of contaminated soil and debris will be 
excavated from the DDA; approximately 500 cubic 
yards will be removed from the Ridge Area and 
treated along with the materials taken from the 
DDA. Excavation will begin within the boundaries 
of the DDA and move downward to the saturated 
zone, where contaminated soils are located. Exca
vation will then proceed laterally to the boundaries 
of the slurry wall, with "clean" soils found above 
the saturated zone to be stockpiled for subsequent 
backfill material. After dewatering, contaminated 
soils within the "saturated" zone will be subjected 
to thermal destruction in an on-site incinerator. 

An on-site incinerator will be utilized to effect 
thermal destruction of the contaminated soils and 
drummed materials excavated from the Drum Dis
posal and Ridge Areas. Residual ash and scrubber 
water from the incinerator will be analyzed and 
disposed of in accordance with federal and state 
regulations. Data obtained during the pre-design 
investigation indicates that ash could be placed 
back into the excavation without need for further 
treatment. A multi-layer cap which will conjoin the 
top of the slurry wall will then be constructed over 
theDDA. 

Alternative 2: Soil Vapor Extraction!
 
Bioremediation
 

o Capital Cost: $23,325,000. 
o Annual O&M Cost: $230,500 
o Present Worth: $25,920,400 
o Years to Implement: 6 

This alternative consists of a combination of vari.:. 

ous elements, each selected to deal with a particular 
source of contaminant or contaminant migration 
pathway. Unlike the original Feasibility Study 
whichevaluated the feasibility ofmeeting remedial 
objectives by employing each technology indepen
dently (Le., soil vapor extraction, incineration, 
bioremediation, etc.), this alternative was devel
oped by orchestrating s.everal treatment technolo
gies and engineering controls. 

After the slurry wall is constructed, the interior will 
be dewatered to create a positive gradient into the 
enclosed area. Initial water removal operation is 
projected to generate 680,000 gallons which will be 
either transported off site and disposed at a waste 
treatment facility or treated on site using an aque
ous waste treatment system. 

The upper 15 feet of the DDA will be excavated as 
a means of providing primary source reduction by 
removal ofburied drums and highly contaminated 
soils directly associated with those drums. Intact 
drums containing liquids will be pumped out or 
vacuumed dry and compatible liquids bulked in 
tanks. The recovered materials (Le., drum, con
tents, and soil in direct contact with the waste) from 
this removal action will be sampled and bulked 
according to compatibility. A decision matrix will 
be utilized to select the appropriate off-site treat
ment and/or disposal option for each category of 
waste. Residually contaminated soils excavated 
along with the drums will be segregated and stock
piled. 

Contaminated soils which do not meet the cleanup 
standards in the Ridge Area will be excavated. 
Three "hot spots" (areas with soils contaminated 
above the cleanup levels) within the Ridge Area 
were defined during the pre-design investigation. 
Approximately 500 cubic yards of contaminated 
soil will be generated from these excavations. Ex
cavated soil will be consolidated with the DDA 
soils prior to treatment. A soil cap will be con
structed over the Ridge Area. 

ASoil VaporExtraction/BioventingSystem(SVE/ 
BVS) will be constructed within theexcavation area 
created by drum removal in the DDA and will be 
used to treat shallowsoil (soils to a depth of15 feet). 
TheSVE!BVS will be designed to provide physical 
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removal of volatile constituents and create an envi
ronment within the soil matrix which will stimulate 
growth ofnatural microorganisms already present in 
the impacted soils. Excavated soils will be homog
enized, and augmented with moisture and nutrients 
beforebeingplaced in theSVE/BVS. Air distribution 
piping will be installed within the excavated soil 
matrix and necessary emission controls constructed 
to complete the system. 

Air flow through the in situ SVE/BVS will be in
duced by withdrawing air from the air-outlet piping. 
Final spacing of the air distribution piping is depen
dent upon the optimal oxygen transfer requirements 
for the in situ SVE/BVS and the resulting permeabil
ity of the DDA soil matrix after installation of the 
SVE/BVS. The system will be designed to provide an 
air flow rate that will result in soil vapor extraction 
and maintain aerobic conditions in the soil. 

Contaminated soils located below the drum excava
tion (deeper than 15 feet) and in the saturated zone 
within the boundaries of the slurry wall will be 
remediated using an in situ Vertical Soil Vapor Ex
traction and Bioremediation System (VSVE/BRS). 
The VSVE/BRS will consist of a series of air extrac
tion and injection wells connected to a vacuum ex
traction and treatment systemlocated above-ground. 
Provisions will be made to allow treatment of the 
extracted off-gas, as required. 

Activeoperational managementof theSVE/BVS and 
VSVE/BRS treatment systems will continueuntil soil 
cleanup standards are achieved. Given the theoreti
cal performance efficiencies, most site contaminants 
~ill be reduced to less than the level of their respec
tive cleanup standards within two years; however, 
each system will be operated for a minimum of eight 
years and until a zero slope reduction condition is 
reached (i.e., the practical limits of the technology). 

Following completion of the excavation activities 
and the construction of SVE/BVS and VSVE/BRS 
systems,a multi-layer cap designed to incorporatean 
appropriate number of sampling ports will be con
str!1cted over the DDA and will conjoin the top of the 
slurrywall. The sampling ports will allow the under
lying soils to be sampled to confirm that cleanup 
standards have been met. 

EVALUATION OF ALTERNATIVES 

EPA's preferred alternative for addressing the 
buried drums at the DDA and the residually 
contaminated soils at both the Ridge and Drum 
Disposal Areas is Alternative 2 (Soil Vapor Ex
traction/Bioremediation). Based on current in
formation, this alternative appears to provide the 
best balance of trade-offs among the alternatives 
with respect to the nine criteria that EPA uses to 
evaluate alternatives, which are set forth in the 
National Oil and Hazardous Substanc~s Pollu
tion Contingency Plan (NCP), 40 C.F.R Section 
300.430(e)(9)(iii). 

The following summary profiles the performance 
of the preferred alternative in terms of the nine 
criteria, noting how it compares to the other alter
native under consideration. 

Overall Protection of Human Health and the 
Environment 

Both of the alternatives would provide adequate 
protection of human health and the environment 
by eliminating, reducing, and controlling hazard
ous constituents through treatment andengineer
ing controls. Treatability studies suggest that the 
preferred alternative will reduce the concentra
tion of most site contaminants to less than the 
levels oftheir respectivecleanupstandardswithin 
two years. Operating the soil vapor extraction/ 
bioremediation systems for an additional several 
years would result in all cleanup standards being 
met, with most contaminants being reduced to 
much lower levels. The slurry wall and multi
layer cap will control migration of any residual 
contaminants whicharenotremovedordestroyed. 
The limited excavation and handling of contami
nated soils involved with the in situ treatment 
reduces the short-term risk posed to site workers 
duringconstructionactivities. Alternative1would 
meet the cleanup standards through thermal de
struction of contaminants in soils exceeding the 
cleanup standards. To achieve residual contami
nant levels less than the cleanup standards, addi
tional soil must be excavated and incinerated. 
Both Alternative 1 and 2 will be protective of 
human health and the environment by eliminat
ingburied drumsand treatingcontaminatedsoils. 
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Compliance with ARARs 

The federal and state requirements or criteria with 
which a Superfund remedy must comply are called 
Applicable orRelevant and Appropriate Require
ments (ARARs). In this section of the Proposed 
Plan, EPA has identified the major ARARs that the 
alternativesmustmeet. Thecompletelist ofARARs 
will appear in the Record of Decision in which EPA 
will select the remedy for the Site. . 

Theprimary objective of theaction tobe takenat the 
Site is to protect the ground water from contami
nants which are currently leaching from buried 
drums and contaminated soils. Maximum Con
taminant Levels (MCLs) and non-zero Maximum 
~ontaminantLe~eIGoals(MCLGs)forpublicdrink

mg water suppbes have been established under the 
Safe Drinking Water Act and are considered rel
evant and appropriate standards for ground water. 
However, meeting the chemical-specificMCLs and 
non-zero MCLGs would still result in a cumulative 
risk in excess of 10-4 due to the fact that there are 
multiple contaminants associated with the Site. In 
accordance with the NCP, use of risk-based target 
conce~tr~tions are necessary to set a protective 
rem~diation. level. Numeric modeling indicates 
that if the sol1 cleanup standards listed in Tables 1 
and 2 are met, the result will lead to contaminant 
concentrations in theground water thatareequal to 
or less than the chemical-specific MCLs and non
zero MCLGs. Health Effects Assessments and U.S. 
EPA Health Advisories were considered in estab
lishing ground water cleanup standards for the 
Site. 

Soil vapor extraction in Alternative 2 would result 
in off-gas co~t~ni~g vo~atile organic compounds 
(YOCs); on-sIte mcmeration would result in poten
tially harmful air emissions at the stack. Air emis
sion controls may be necessary to meet state and 
federal requirements. These requirements include 
stateregulations pertaining toair emissions (7Dela
ware Code, Chapter 60, Section 6003), National 
AmbientAirQualityStandards (NAAQS) (40 C.F.R. 
Part 50) and National Emissions Standards for 
Hazardous Air Pollutants (NESHAPS) (40 C.F.R. 
Part 61). The preferred alternative would also 
comply with ~e substantive portions of require
ments regulating air emissions from process vents 

(40 C.F.R. Part 264 [Subpart AA]. The EPA guid
ance documententitled Control ofAirEmissionsfrom 
Superfund Air Strippers at Superfund Groundwater 
Sites would be considered in assessing the need for 
controlling air emissions for the soil vapor extrac
tion remedy. 

Alternative 1 would comply with the substantive 
portions of federal and state requirements regulat
ing incinerators (40 C.F.R. Part 264 [Subpart0]). In 
addition, federal standards to control metals emis
sions in Boilers and Industrial Furnaces (40 C.P.R 
Part 266 [Subpart H]) and federal standards to 
control dioxin/furan emissionsinMunicipalWaste 
Combustors (40 C.F.R. Part 60 [Subpart Ea]) are 
relevant and appropriate to on-site incineration of 
wastes. 

Anyon-site storage of hazardous wastes would 
comply with the substantive portions of federal 
and state requirements regulating containers (40 
C.F.R. Part264 [SubpartID, tanks (40C.F.R. Part264 
[Subpart n), surface impoundments (40 C.F.R. Part 
264 [Subpart K]), waste piles (40 c.F.R. Part 264 
[Subpart LD, and closure and post-closure care of 
storage units (40 c.F.R. Part 264 [Subpart G]). 

Both alternatives include on- or off-site treatment 
of water extracted from the interior of the slurry 
wall. Effluent from the treatment of aqueOus waste 
would comply with state and federal requirements 
pertaining to point source discharges to surface 
water includingeffluent limitationsundertheClean 
Water Act (40 C.F.R. Part 122), state surface water 
quality standards and federal ambient water qual
ity criteria established pursuant to Section 304 of 
the Clean Water Act (33 U.s.C. Section 1314) which 
apply to the protection of aquatic life. 

The implementation of either alternative would 
res~lt in the generation of residual wastes. Any 
reSIdual wastes would be evaluated in accordance 
with the hazardous waste identification require
ments of 40 c.P.R. Part 261, Subpart C. On-site 
handling of any residual wastes found to exhibit a 
~aracteristic of a .hazardous waste would comply 
WIth the substantIve portions of federal and state 
regulations that pertain to generators ofhazardous 
waste (40 C.F.R. Subpart 262) and transporters of 
hazardous waste (40 C.F.R. Subpart 263) including 
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the federal land disposal restrictions (40 C.F.R. 
Subpart 268). 

Both alternatives would meet their respective ap
plicable or relevant and appropriate requirements 
of federal and state environmental laws (ARARs). 

Lon&..term Effectiveness and Permanence 

Both alternatives use treatment technology that is 
permanent and irreversible. The preferred alterna
tive is versatile in that it can be operated in the soil 
vaporextractionmodeorataslowerbioremediation 
mode. During the soilvapor extraction mode con
taminants are stripped from the soils and, ifneces
sary, captured as off-gas in an eIriission control 
unit. When air is pulled through the soils at a 
slower rate, the increased oxygen levels stimulate 
microorganisms which are already present in the 
contaminated soils. The microorganisms degrade 
the contaminants. On-site incineration thermally 
destroys the contaminants. Both alternatives em
ploy a slurry wall/multi-layer cap containment 
system to isolate the residual source constituents 
from the environment. 

Reduction of Toxicity. Mobility. and Volume 

Both alternatives reduce the volume of contami
nated media through the removal of sources of 
contamination within the upper level of the DDA. 
Toxicity is reduced by the preferred alternative 
through in situ biodegradation of contaminants or 
removal and off-site treatment in the soil vapor 
extraction mode. Alternative 1 would provide 
even greater reduction of toxicity through thermal 
destruction of organic compounds. Both alterna
tives significantly reduce the mobility of source 
constituents through the construction of the con
tainment system. 

Short-term Effectiveness 

The preferred alternative involves relatively lim
itedexcavation and handlingofcontaminatedsoils. 
The in situ treatment reduces' the short-term risk 
posed to siteworkers during construction activities 
compared to the full scale excavation entailed with 
Alternative 1. Both alternatives entail potential air 
emissions; however, emissions will be effectively 

monitored and controlled to prevent unacceptable 
levels of exposure. Alternative 1may pose an addi
tional short-term risk to workers and neighboring 
populations due to the non-homogeneous waste 
stream, or in the event of a malfunction of the on
site incinerator. These risks would be reduced 
through implementation of an air monitoring pro
gram, emission controls, and continuous monitor
ingof the thermal treatment systemcombined with 
automatic shut-off features. . 

Implementability 

The preferred alternative would utilize technology 
that is readily available and standard equipment 
that is available locally. Contamination in rela
tively inaccessible areas is treated in situ, simplify
ing the logistics. The remedial design would take 
less than one year to complete and no administra
tive delays are anticipated. The majority of the 
cleanup standards would be met within two years 
of the start of operations. Alternative 1 would 
employ a readily available and well understoOd 
technology. The presence ofboth PCBs and certain 
metals in the waste stream means that the incinera
tor feed stock must be pre-characterized so that the 
temperature and retention time can be managed to 
minimizeproblematicemissions. Efforts toacquire 
all necessary permits and regulatory approvals to 
site a new incinerator, even on a temporary basis, 
routinely result in delays. 

The present worth of the preferred alternative (Al
ternative 2) is estimated at$25,920,400. Alternative 
2 is less costly than Alternative 1, the present value 
of which is $69,490,300, yet provides the same 
degree of risk reduction. 

State Acceptance 

DNREC supports the preferred alternative (Alter
native 2) but reserves its final concurrence until 
community comments are evaluated. 

Community Acceptance 

Community acceptanceof thepreferred alternative 
will be evaluated after the public comment period 
ends and will be discussed in the Record of Deci
sion for the Site. 
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SUMMARY OF THE PREFERRED 
ALTERNATIVE 

In summary, the preferred alternative (Alternative 
2)would achieve substantial risk reduction through 
treatment of the principal threat remaining at the 
Site (Le., buried drums and highly contaminated 
soils) and by providing for in situ treatment and the 
safemanagement ofother material that willremain 
on site. Alternative 2 achieves this risk reduction at 
substantially less cost than the on-site incineration 
option. Therefore, the preferred alternative is be
lieved to provide the best balance of trade-offs 
among the alternatives with respect to the evalua
tion criteria. Based on the information available at 
this time, EPA and DNREC believe the preferred 
alternative would be protective of human health 
and the environment, would comply with ARARs, 
would be cost effective, and would utilize perma
nent solutions and alternative treatment technolo
gies or resource recovery technologies to the maxi
mum extent practicable. Because it would treat the 
organic contaminants in the soil, the remedy also 
would meet the statutory preference for the use of 
a remedy that involves treatment as principal ele
ment. 

COMMUNITY PARTICIPATION IN THE 
SELECTION PROCESS 

EPA has set a public comment period from July 29, 
1993, through September 13, 1993, to encourage 
public participation in the selection process. The 

Agency encourages comments on both of the alter
natives described above and on all the information 
which supports them which may be found in the 
Administrative Record file. Although EPA has 
proposed a preferred alternative (Alternative 2 
Soil Vapor Extraction/Bioremediation), a final de
cision will be deferred until EPA has reviewed 
comments received during the comment period. 
As a result of comments received during the public 
comment period, the final remedy presented in the 
Record of Decision may be different from the pre
ferred alternative presented here. 

EPA will hold a public meeting during the com
ment period. The public meeting is scheduled for 
7:00p.m. on September 2,1993, and will be held at 
the Carpenters' Union Hall,~.Wilmington Ro.ad, 
New Castle, Delaware 19720. 1 \ • 

NOf..:;,1..-c.o 

Written comments must be postmarked on or be
fore September 13, 1993. Following the conclusion 
of the public comment period, and after consulta
tion with DNREC, EPA will select a remedy based 
on the information in the Administrative Record 
and the comments received during the public com
ment period. The selected remedy will be docu
mented in the Record of Decision, which will sum
marize EPA's decision process and provide re
sponses to comments received from the public. 

To send written comments or obtain further infor
mation, please contact one of the two EPA repre
sentatives listed below: 

1v\'~CO'W'- EPA CONTACTS: 
f~LCt-~ ud~ ~ 

Eric Newman (3HW42) . q~....i:.~D~il: (3EA21) 
Remedial Project Manager ~ CArr <;J»mmunity Relations Coordinator 

U.S. EPA, Region III v U.S. EPA, Region III 
841 Chestnut Building . fA...U 841 Chestnut Building 
Philadelphia, PA 19107 ~ /0.....'\ Philadelphia, PA 19107 

(2~-o910 /\. -/,l' (215) 597-7710 

*~q~~/~S. 1-=~l ~~:
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GLOSSARY
 
Administrative Order on Consent: An enforceable agree
ment signed between EPA and the potentiany responsible 
parties (PRPs) whereby PRPs agree to ~rfo~ or pay for site 

cleanup activities. The a~mentde~besactionsto~ taken 
at a site and may besubJfCt to a pubbc comment perJ~. An 
ad.ministrativeorder does not have to be approved by a Judge. 

Administrative -Record: An ?ffidal c:ompila~on of.docu
ments, data, reports, and other Jnfo~tionthat JS consJdered 
important to. the status of and. deoslOns,made ~levant ~ a 
Supe~nd SJte. The ~ord JS placed In th~ information 
repository to allow pubhc access to the matenal.
 

.
 
Applicable or Relevant and Appr~priate Requll'ements 
(ARARs): The f~eral and state ~uJrementsthat a selected 
r~medy must at~ln. These requlTements may vary among
SJtes and alternatives. 

Bioventing: A technique which providesa meansof introduc
ing added oxygen to the subsurface environment to maximize 
microbial activity. Many environmental contaminants are 
subject to degradation by naturally occurring microorgan
isms. The rate at which the degradation proceeds is related to 
soil/waste characteristics and in many cases is hindered by an 
inadequate supply of oxygen or nutrients. 

Cap: A coverinstalled overa landfill to reduce the potential for 
surface water and rain water coming into contact with the 
buried materials. A cap is usually made from synthetic liners, 
compacted clay, or both. 

Comprehensive Environmental Response, Compensation, 
and Liability AcUCERCLA): A feder.allaw passed in 1980and 
amended in 1986 by the Superfund Amendments and Reau
thorization Act. The Act created a Trust Fund, known as 
Superfund, to investigate and dean up abandoned or uncon
trolled hazardous waste sites. 

Focused Feasibility Study: A study using information gained 
during previousstudiesregarding the natureand extentofsite 
contamination to develop and evaluate remedial alternatives 
for cleaning up a specific problem or area at a site. 

Hazard Index: A value used to evaluate the potential for 
noncarcinogenic effects that occur in humans. 

In situ: Literally, in the original location or position. 

Information Repository: A location where documents and 
data related to a Superfund project are placed to allow public 
access to the material. 

Leachate: A liquid resulting when water percolatesor trickles 
through waste materials and collects components of those 
wastes. Leaching may occur at landfills and may result in 
hazardous substances entering soil, surface water, or ground 
water. 

National Oil and Hazardous Substances Pollution Contin
gency Plan (NCP): The federal regulation that guides the 
detennination and manner in which sites will be corrected 
.~nder the Superfund program. 

Operable Units: Portions of a S~perfund site conc~ptually 

separated from the rest of the sIte to allow for easIer man
agement or a more timely response. 

PotentiallyResponsible Party (PRP): Any individual(s) or 
company(ies) that is potentially responsible for conbibut
ing to the contamination problems at a Superfund site. 

Present Worth: A term used to indicate the discounting of 
sums to be received in the future to their present value 
equivalent, or the amount which will accumulate to that· 
sum if invested at prevailing interest rates. 

Record ofDecision (ROD): A legal document that summa
rizesproblemsposedbyasite,analyzesmethodstoaddress 
those problems, documents EPA's decision-making pro
cess, and describes the final remedial action selected. 

Recovery Well Network: Aseries of wells placed in line, 
close enough to each other so the slow moving ground 
water is captured. This prevents any contamination in the 
ground water from moving past these wells. 

Remedial Action (RA): The actual constructionand imple
mentation of the chosen remedial alternative. 

Remedial Design (RD): The process by which plans and 
specificationsforthechosenremedialalternativearedevel
oped. 

Remedial InvestigationlFeasibility Study (RIlFS): A two
part study including the RI, which is conducted to identify 
the types of contaminants present and· to detenninethe 
nature and extent of the contaminationat or near the site, 
and the FS, whichuses the information obtained from theRI 
to develop and evaluate remedial alternatives for address
ing cleaning up contamination at the site. 

Removal: EPA addresses an immediate threat to human 
health or the environment through a removal action. An 
emergency response team is sent out, to undertake emer
gency stabilization activities. 

Slurry Wall: An underground wall constructed from the 
surface to the underlying natural clay layer which prevents 
the movement of hazardous substances. 

Soil Matrix: A matrix is a surrounding substance, in this 
case soil, within which the haiardous substances are con
tained. 

Soil Vapor ExtractionIBioremediation: A treatment tech
nology in which a network of air withdrawal and injection 
wells installed in the ground draw air through the soil, 
enhandngthestrippingofcontaminantsintotheairstream. 
The withdrawn air is treated prior to discharge to the 
atmosphere. Theadditionofair into thesubsurface (and the 
possible addition of nutrients into the soil) also enhances 
the biodegradation of contaminants by indigenous bacte
ria.. 

Thermal Destruction: High temperature burning of mate
rials to destroy hazardous compounds. 


