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STATEMENT OF BASI S AND PURPCSE

This Record of Decision (ROD) presents the selected remedial action for the Standard Chl orine of Del aware
Site in New Castle, Delaware. The sel ected renedy was chosen in accordance w th the Conprehensive

Envi ronnent al Response, Conpensation and Liability Act of 1980 (CERCLA), as anended by the Superfund
Amendrent s and Reaut hori zation Act of 1986, 42 U S.C. § 9601 et seq. and the National G| and Hazardous
Subst ances Pol | uti on Contingency Plan (NCP), 40 CFR Part 300 This decision is based on the Adm nistrative
Record for this Site.

The Del aware Department of Natural Resources and Environmental Control (DNREC), acting on behalf of the
State of Delaware, has concurred with the selected renedy (See attached letter dated February 23, 1995.

ASSESSMENT OF THE SI TE

Standard Chlorine of Delaware is an operating plant which continues to produce chlorinated benzenes. The
remedi es selected in this ROD do not address any potential risk posed by the Site in the day-to-day
operations of the manufacturing facility.

Pursuant to duly delegated authority, | hereby determne, in accordance with Section 106 of CERCLA, 42

U S.C § 9606, that actual or threatened rel eases of hazardous substances fromthis Site, as discussed in
the Summary of Site R sks, if not addressed by inplenenting the response action selected in this Record
of Decision [ROD), may present an innmnent and substantial endangernent to public health, welfare, or the
envi ronnent .

DESCRI PTI ON OF THE SELECTED REMEDY

The sel ected remedy consists of two conponents: an interimaction for the ground water and a final action
for the soils and sedinments. The interimacti on conponent will address contai nnent of the ground water;
the final action will address treatnent of the contam nated soils and sedi nents.

InterimAction for G ound Water

The Interimaction for the ground water addresses contai nment of ground water to mnimze the continued
rel ease of contam nants. The interimaction includes the follow ng steps:

e Construct a subsurface physical barrier such as a trench or slurry wall to contain ground water
and Dense Non-aqueous Phase Liquids (DNAPLSs)

e Install |owvolune recovery wells to renmove pools of DNAPLs which are identified during renedial
desi gn

e Repair and upgrade (if necessary) the existing ground water punp-and-treat system

e Treat contam nated ground water in the existing waste water treatnent plant along with treatment
of all resulting air emn ssions

e Establish institutional controls to include deed restrictions and a G ound Water Management Zone
(GWE)

e Determine the extent of ground water and DNAPL contam nation

e Evaluate the technical practicability of remediating ground water to heal t h-based | evel s.



Final Action for Soils/Sedinents

The preferred final action for soils and sedinments is biological treatnent. This innovative technol ogy
has the potential for substantial risk reduction at a nuch |ower cost than thermal treatnent. The major
steps of biological treatment are as foll ows:

e« Conduct biological treatability/pilot-scale studies to determne the ability of biol ogica
treatnment to reduce the concentration of contamnants in the soils and sedinents to cl eanup
criteria

e Biorenediate the soils/sedinents along the western drainage gully, the eastern drainage ditch
the soils adjacent to Catch Basin #1, those along the railroad tracks and al ong t he unnaned
tributary to Red Lion CGreek, in addition to those soils in the waste piles and in the
sedi nentation basin using in situ (in place) or ex situ (excavated) treatnent.

Cont i ngency Action for Soil s/ Sedinents

If based on the results of the treatability studies or further zesting during the renedial design phase
it is deternmined that bioremediation is not feasible for this Site, the preferred contingency renedy is
Low Tenperature Thermal Desorption (LTTD). The contingency renedy (LTTD) includes the follow ng steps

e Excavate and treat the soils/sedinments along the western drai nage gully, the eastern drainage
ditch, the soils adjacent to Catch Basin #1, those in the waste piles and in the sedi mentation
basin, as well as the soils along the unnaned tributary to Red Lion Creek

e Construct a low perneability asphalt cap along the railroad tracks and adjacent to Catch Basin #1
e Restore the wetl ands danmaged by the renedial action
DECLARATI ON OF STATUTORY DETERM NATI ONS

The sel ected remedy for ground water is an interimaction and is protective of human health and the
environnent. Conpliance with Federal and State requirenents that are legally applicable or rel evant and
appropriate will be determ ned when EPA nakes a final decision on the ground water renmedy in a future
RCD.

The selected final renedy for soils and sedinments is protective of hunan health and the environnent,
conplies with Federal and State requirenents that are |legally applicable or relevant and appropriate to
the remedial action, and is cost-effective. This renedy utilizes permanent solutions and alternative
treatment technol ogies to the maxi mum extent practicable and it satisfies the statutory preference for a
remedy that enploys treatnents that reduce toxicity, nobility, or volume as their principal elenent.

Because the selected renedy will result in hazardous substances renaini ng onsite above healt h-based
level s, a review under Section 121(c) of CERCLA, 42 U S.C. 8§9621(c) will be conducted within five years
after initiation of the renedy to ensure that the selected renedy is providing protection of human health
and the environnent.

<I M5 SRC 0395193>

Thomas C. Vol taggi o, Director

Hazar dous Waste Managenent Division Dat e
Region |1



DEC SI ON SUMVARY

1.0 SITE H STORY AND ENFORCEMENT ACTIVITIES

The Standard Chlorine of Delaware, Inc. ("SCD' or "Standard Chlorine") Superfund Site ("Site" or "SOD
Site"), approximately 40 acres in size, is located three mles northeast of Delaware City Del aware. The
SCD plant facility is bounded to the north and east by property owned by Cccidental Chem cal Corporation
(fornerly Dianond Shanrock Conpany), to the west by Air Products and Chenicals, Inc. and to the south by
Governor Lea Road and property owned by Star Enterprise and Del narva Power and Light. Red Lion Creek is
| ocated approxinmately 1,000 feet north of the SCD plantO facility and fl ows east to the Del aware River
(See Figure 1). The SCD facility was constructed in 1965 on farm and purchased fromthe D anond Al kali
Conpany whi ch had purchased the land fromthe Tidewater Refinery Conpany. SOD operations were started in
1966 with the production of chlorinated benzene conpounds i ncludi ng chl orobenzene, paradi chl orobenzene,
orti hodi chi orobenzene, and | esser anounts of netadi chl orobenzene and trichl orobenzene. Al though
operational production has varied over the years, these chemcals are still the primary products produced
at the SOD facility.

1.1 Past Rel eases and Renedi al Responses

In Septenber 1981, a release of approximately 5,000 gall ons of nonochl orobenzene ("MCB') occurred at the

SCD Site while workers were filling a railroad tank car. Sorme of the rel eased chemical ran off in surface
ditches toward a tributary to the Red Lion Creek. Figure 2 shows the approxi mate 1981 rel ease flow
pathway. In response to this spill, under the direction of the Del anare Departnment of Natural Resources

and Environnental Control ("DNREC'), SCD noved to prevent the discharge of MCB to the Red Lion O eek.
First, SCD took action to contain and recover the surface runoff. Second, SOD excavated and di sposed of
contami naned soils at an off-site permtted conmercial facility. Finally, SCD conducted an investigation
to determ ne the extent of contamination to the subsurface.

SCD s investigation reveal ed that the ground water beneath the Site was contam nated with other

chl ori nat ed benzene conpounds, in addition to MOB. The prinary source for the other chlorinated benzene
was attributed to a | eaking process drainage catch basin (CB#1), which was discovered and repaired in
March 1976. SCD installed a ground water recovery and treatment systemin 1982. This system has been
upgraded over tine. The current configuration was inplenented after a second najor release fromthe
facility which occurred in 1986 and is discussed Bel ow. Mnitoring of the ground water recovery and
treatnment systemis performed by SCD and has been documented in quarterly reports to DNREC since 1988.

The second najor rel ease occurred at the SCD facility on January 5, 1986 when approxi mately 400, 000

gal | ons of paradichl orcbenzene ("DCB") and approximately 169,000 gallons of trichlorobenzene ("TCB") were
rel eased at the Site due to a total above ground tank failure. The rel eased material followed two

pat hways of flow, one easterly, onto asphalt paved plant property and one northerly, along the railroad
tracks (Figure 3 shows the approxi mate flow pathways) . The rel eased material spread to the unnaned
tributary of Red Lion Creek, adjacent to the SCD facility, and continued downstreamto the point of
confluence with Red Lion Oreek (See Figure 4). At the time of the release, the tide in Red Lion Creek was
hi gh and ebbi ng; consequently, some of the contaminants nmigrated fromthe nouth of the tributary upstream
al ong the southern shoreline of Red Lion Creek.

SCD used boons, dikes and a filter fence to contain and mnimze further discharge of contam nation
through the unnaned tributary into the Red Lion Creek. Some of the spilled naterial was recovered for
reprocessing. SCD built a sedinmentation basin to store contam nated sedi nents. Contam nated soils and
sedinents were al so excavated and stockpiled in waste piles adjacent to the SCD facility (identified as
soil piles in Figure 4).

1.2 Enforcenent Activities

In 1982, EPA and DNREC conducted a Prelimnary Assessment/Site Inspection ("PA/SI") to determine if the
Site was eligible for inclusion on the National Priorities List ("NPL") . As a result of the
above-described rel eases, the SCD Site was placed on the NPL on July 1, 1987. On January 12, 1988, SCD
entered into a Consent Order with DNN\REC to conduct a Remedi al Investigation/Feasibility Study ("R /FS")
at the Site. This Consent Order was subsequent|ly amended i n Novenber 1988.

Pursuant to Section 113(k) (2) (B) (i-v) of the Conprehensive Environmental Response, Conpensation, and
Liability Act of 1980 ("CERCLA'), as anended, the RI/FS reports and the Proposed Renedial Action Plan
("Proposed Plan") for this Site were released to the public for comrent on April 4, 1994.



2.0 HGHLIGHTS OF COVMMUNI TY PARTI Gl PATI ON

The Proposed Plan for the Site and all other docunments that were used in devel oping the Proposed Plan are
avail able to the public in the Adm nistrative Record file |located at the EPA Docket Roomin Region IIl's
Phi | adel phia office and the DNNREC office in New Castle, Delaware. The notice of availability of these
docunents was published in The WImngton News Journal on April 4, 1994. Follow ng this announcenent, EPA
mai | ed approxi mately 3,000 fact sheets to residents who live within a one-half mle radius of the Site.
The fact sheet summarized the six alternatives that address the long-termclean-up of the Site and
outlined EPA's preferred alternative as described in the Proposed Pl an.

A public comment period on the docurments was originally scheduled fromApril 4, 1994 to May 4, 1994.
However, Standard Chlorine requested a first extension, and 30 days were added to the conmment peri od,
extending it to June 4, 1994. |In a letter dated May 31, 1994 Standard Chlorine requested information from
EPA as well as a second extension of the public comrent period. EPA had no witten docunentation to
respond to this additional request, and in turn, EPA granted Standard Chlorine an extension until June 8,
1994 to submt comments on the Proposed Pl an.

EPA hel d a public neeting on the Proposed Plan on April 27, 1994, at the Carpenters Local 626 Union Hall
in New Castle, Delaware. The public was notified of the meeting by advertisenents that ran in the April
4, 1994 edition of the WImngton News Journal and the April 7, 1994 edition of the New Castle Wekly.
The nail ed fact sheet al so gave notice of the public neeting. The neeting was attended by | ocal
residents, state and federal officials, and representatives from Standard Chl ori ne.

At this neeting, EPA representatives answered questions about conditions at the Site and the renedi al
alternatives under consideration. A response to the comments received during the public coment period,
including those expressed verbally at the public neeting, is included in the Responsiveness Sumary,
which is part of this Record of Decision.

This ROD presents the selected remedial action for the Standard Chlorine of Delaware Site in New Castle
County, Del aware, chosen in accordance with CERCLA and the National G| and Hazardous Substances

Pol | uti on Contingency Plan (NCP) , 40 CF. R Part 3C0. The decision for this Site is based on the

Adm ni strative Record which is avail able at the above-mentioned | ocations.

3.0 SUMWARY OF SITE CHARACTERI STI CS

The RI was designed to define the extent of contamination in the soil, sedinents, surface water, and
ground water associated with the 1981 and 1986 rel eases. The Rl was designed to provide data to support a
feasibility study of potential remedial actions.

Data collected during the Rl determned that soils, sedinents and ground water at the Site are

contami nated with chlorinated benzene conpounds. The areas/nmedi a eval uated as part of the Rl are shown on
Figure 4 and include the foll ow ng:

1. Soils- surface and subsurface soils in the pathways of the 1981 and the 1986 rel eases;

2. Sedinents - in the unnaned tributary and the Red Lion Creek;

3. Surface Water - in the sedinentation basin, the unnaned tributary, and the Red Lion Creek;

4. Gound Water - throughout the Site;

5. Soil Piles and Soil Pile Runoff Areas - clean-up activities associated with the 1986 rel ease resul ted
in the consolidation of soil and sedinents into waste piles;

6. Sedinentation Basin- saturated soils and sedi nments were excavated as part of the 1986 spill clean-up
and were placed in a double-lined basin. The integrity of the liner systemis suspect;

7. Catch Basin #1 (CB#1)- a settling unit, fed by a process sewer line, in which the heavier chlorinated
benzene compounds from SCD manufacturing operations settle and are recycled to the SCD production
process; and

8. Effluent Pipeline- an underground wastewater pipeline which runs fromSCD s facility to the Del anare
Ri ver.



3.1 Soils/Sedinents

The Rl findings reveal ed that surface soils, subsurface soils and sedinents al ong the pat hways of the
1981 and 1986 rel eases were contaninated with chlorinated benzene as were the soil piles and
sedi mentation basin that were built followi ng the 1986 rel ease.

Figures 5 and 6 show the concentrati on of total chlorinated benzene conmpounds for sanples collected in

t he pat hways of the 1981 and 1986 rel eases. Figure 7 shows the sediment analytical results from sanples
collected along the unnaned tributary to Red Lion Creek and Figure 8 shows the sedinent anal yti cal
results fromsanples collected fromRed Lion Oreek. The concentration of total chlorinated benzene
conmpounds in on-site surface soils inside the existing fence of the SCD plant and noted as the SCD
facility boundary on Figure 2) ranged from1.2 ng/kg to 68.427 ng/ kg with an arithnetic mean
concentration of 4,452 ng/kg. Typically, the concentrations of chlorinated benzene are much lower in the
subsurface. The concentration of total chlorinated benzene conpounds for off-site surface soils (soils
outside the existing fence of the SCD plant and noted as the SCD facility boundary on Figure 2) ranged
from1l ng/kg to 87,691 nmy/ kg, with an arithmetic nean concentrati on of 3,742 ng/kg. The concentration of
total chlorinated benzene conpounds for off-site sediments ranged from0.5 ng/kg to 178,228 ng/ kg with an
arithnetic nmean concentration of 4,199 ng/kg. Tables 1, 2 and 3 provide nore detail on the range of
concentrations for the individual conpounds anal yzed.

Sedinents in the sedinmentation basin are contam nated with chlorinated benzene. A conposite sanple from
three grab sanpl es contained 43,931 ng/ kg of chlorinated benzene conpounds. The presence of site-specific
chemcals in the nonitoring zone, |ocated between the primary and secondary liners, indicates that the
integrity of the primary or upper basin liner is suspect. water in the sedimentation basin is
periodically punped to the SCD s existing waste water treatnent plant.

Subsurface soil sanpling in the vicinity of Catch Basin #1 reveal ed el evated | evels of contaminants to a
depth of approxinately 32 feet below the surface. CB#1 was excavated and repaired in 1976 because of a
leak. CQurrently, an inspection of the integrity of CB#1 is conducted annual ly by SCD.

3.2 Surface Water

Based on the findings of the draft Renedial Investigation ("R "), EPA and DNREC |imted the boundaries of
the Red Lion Creek investigation to the area west of Route 9 (See Figure 4). Cccidental Chem cal Conpany
("Oxychent), a conpany whose property is |ocated adjacent to that of Standard Chlorine, is under an

Adm ni strative Order on Consent with EPA, under the Resource Conservation and Recovery Act ("RCRA"), to
conduct a RCRA Facility Investigation and Corrective Measure Study ("RFI/CVB") (simlar to a RI/FS),
which will address the investigation of Red Lion Oreek east of Route 9. Infornation obtained from
Oxychenmi's investigation is being shared by both RCRA and CERCLA investigatory groups at EPA. Dependi ng on
the results of the RFI, EPA may require Standard Chlorine to conduct additional remedial work concerning
Red Lion O eek.

Low | evel s of chlorinated benzene conpounds were detected in surface water sanples collected fromthe
unnaned tributary to Red Lion Creek and Red Lion Creek. The concentrations ranged from 10 to 360

m crograns per liter (ug/1l). The concentrations of chlorinated benzene conpounds were generally higher in
sanpl es collected fromsurface water in the unnaned tributary to Red Lion Creek than in sanples collected
fromthe Red Lion Creek. This is probably due to the presence of contam nated soils and sedi nents

adj acent to and along the unnaned tributary to Red Lion Creek.

Surface waters in the sedinentation basin, the unnanmed tributary, and the Red Lion Creek contain

chl ori nat ed benzene conpounds. An advisory issued by DNREC and the Del aware Division of Public Health on
May 2, 1986 recommendi ng that the public not consunme fish taken from Red Lion Creek downstream of Route
13 is currently in effect.

3.3 Gound Water and Hydrogeol ogy

The SCD Site lies within the Atlantic Coastal Plain Physiographic Province, which consists of a

sout heasterly di ppi ng wedge of unconsolidated sands, silts, clays and gravels. The Pl ei stocene Age

Col unbi a Formation, which imrediately underlies the SCD Site, is conprised of orange-brown and

yell ow-brown fine to coarse sand with silt and gravel |enses. The observed thickness of the Col unbia
Formation at the Site ranges from40 to 75 feet. The Merchantville Formation is a dark grey to bl ack
m caceous sandy silt or silty/clayey fine sand which underlies the Colunbia Formation at the Site with
the exception of the central portion and north central portion of the Site where it is absent. The
t hi ckness of the Merchantville Formati on across the plant property ranges fromO to less than t0 feet
thick. The Potonmac formation, which contains laterally discontinuous sand stringers, underlies the
Merchantvill e Formation and the Col unbia Formation where the Merchantville is absent. The Pot onac



Formati on observed at the Size consists of red and gray variegated, stiff, plastic clay with a sand unit
encountered at approximately 130 feet bel ow ground surface in the imediate vicinity of the Site.

The uppernost aquifer beneath the Site is the Col unbia aquifer. Depth to ground water in this aquifer as
nmeasured in August, 1990 ranged from 30 to 60 feet bel ow ground surface. This aquifer is unconfined, and
the general direction of ground water flowis to the north-northwest, north, and north-northeast toward
the unnaned tributary to The Red Lion Creek, and toward Red Lion Creek. The Col unbia aquifer is not known
to be used as a current source for drinking water at the Site in close proximty to the Site. The
upper nost wat er-bearing sand within the Potonmac Formation is | ocated approxi mately 130 feet bel ow ground
surface in the Site vicinity and is referred to as the "uppernost Potonac aquifer" in the R reports. The
ground water flow direction in the uppernost Potonmac aquifer at the Site is generally in a southeast
direction. The Potomac aquifer is used as a drinking water source. The 60 to 70 feet conbined thicknesses
of the Merchantville Formation and clays of the Potonmac Formati on behave as an aquitard separating the
Col unbi a aqui fer and the uppernost Potonmac aquifer.

The ground water investigation portion of the Rl did not require or include any field investigative

t echni ques which would aid in identifying the occurrence and extent of Dense Non Aqueous Phase Liquids
("DNAPLs") in the subsurface soils and aquifer. In accordance with a Consent Order with DN-REC, Standard
Chl orine conducts quarterly ground water nonitoring. The quarterly nmonitoring reports indicated that at
least six wells have detected "free organics in well." EPA believes that the description of free organics
nost likely reflects DNAPLs obtained during sanpling at the respective wells.

DNAPLs are hydrocarbon |iquids (organic conpounds) such as chlorinated sol vents, which are heavier
(denser) than water and imm scible with water (do not mx well with water). Gavity causes DNAPLs to
mgrate downward and infiltrate the subsurface soils and ground water table until the DNAPLs reach an

i nperneabl e | ayer. As DNAPLs nove through the subsurface, sonme will dissolve into the ground water and
nost will sorb to or be trapped into the granul ar pore spaces in the soils as residual DNAPLs. Wen
DNAPLs are present in large volunme, sone will pool as a separate distinct liquid on an inperneable |ayer.
Since residual DNAPLs are trapped between soil grains, they are usually imobile and can be difficult to
remove fromthe subsurface. DNAPLs which are present as a pool or lens are usually nobile and will nove
along the gradient at the top of an inpermeabl e subsurface |ayer.

Standard Chlorine attenpted to define the area of probabl e DNAPL occurrence by conparing the
concentration of total chlorinated benzene conpounds with the effective solubility of those conpounds.
Figure 9 shows the approxi mate extent of probable DNAPL contani nati on based on these cal cul ations.
Product, or known DNAPL, was identified in several wells during Standard Chlorine's quarterly ground
wat er sanpl i ng.

A suppl enent al assessnent was conducted by Standard Chlorine to address potential soil and ground water
quality impacts resulting fromhistorical |eaks in the SCD effluent pipeline. Sanples were collected from
the nonitoring wells adjacent to the effluent pipeline (See Figure 4) in Novenber 1991. Sanpl es taken
fromnonitoring well #16 reveal ed concentrati ons of chlorinated benzene conpounds, above the Maxi mum

Cont am nant Levels ("MCLs"). MCLs are referred to as drinking water standards and are enforceabl e
standards for public drinking water supplies promul gated under the Safe Drinking Water Act, 42 U.S.C 8§
300f - 300j .

4.0 SCOPE AND ROLE OF REMEDI AL ACTI ON

As part of the RI/FS, a risk assessment was performed by Standard Chlorine to evaluate the actual and
potential threats that the contam nation at the Site poses to hunan health and to the environnent. For a
di scussion of the results of the risk assessnent, see Section 5.0 of the ROD which is titled "Sunmmary

of Site Risks."

Once EPA deternines froma risk assessnment that renmedial action is necessary at a site, EPA characterizes
waste on-site as either a principal threat waste or a low | evel threat waste. The concepts of principal
threat wastes and | ow | evel threat wastes as devel oped by EPA in the National G| and Hazardous

Subst ances Pol | uti on Contingency Plan ("NCP') are applied on a site-specific basis when characterizing
source nmaterial. Source material is defined as material that includes or contains hazardous substances,
pol lutants, or contam nants which acts as a reservoir for mgration of contam nation to ground water, to
surface water, to air, or which acts as a source for direct exposure. Source materials are considered to
be principal threat wastes when they contain high concentrati ons of toxic conpounds (e.g., several

orders of nagnitude above levels that allow for unrestricted use and unlinited exposure) or are highly
nobi | e and cannot be reliably contained.

The principal threat wastes associated with the SCD Site are the surface soils along the 1981 and 1986
spill pathways, the material in the soil piles and the sedinentati on basin, sone sedinments an the unnaned



tributary to the Red Lion Creek, soils adjacent to Catch Basin #1 (CB#1), and the DNAPL contami nation in
t he subsurface.

Section 300.430(a) (1) (iii) of the NCP, 40 C.F.R § 300.430(a) (1) (iii), states that "EPA expects to
use treatment to address the principal threats posed by a site, wherever practicable," that "EPA expects
to use engineering controls, such as appropriate, for waste that poses a relatively low, long-termthreat

or where treatnent is inpracticable,” that "EPA expects to use institutional controls... to supplenent
engi neering controls as appropriate .... "and that institutional controls "shall not substitute for
active response neasures... as the sole renedy unless such active nmeasures are determ ned not to be

practicable...”

EPA's decision for this Site consists of two conponents, an interim action and a final action. The
interimaction conponent will address the ground water and DNAPLs. It will also attenpt to minimze the
conti nued rel ease of contami nants into the adjacent wetlands, the unnanmed tributary to Red Lion Creek,
and to Red Lion OGreek itself. The final action conmponent of this ROD will address the contaninated soils
and sedinents associated with the 1981 and 1986 rel eases.

4.1 InterimAction - Gound Water

EPA will require that the interimaction at the SCD Site be inplemented, while additional information is
coll ected and eval uated during the inplenmentation of the interimremedy to eval uate the technical
practicability of ground water restoration to federal and state drinking water quality criteria. As an
interimaction, EPAw Il require that the exposure of people and the area's ecosystemto contam nated
ground water be prevented, and to the extent practicable, further contaninant mgration be prevented. EPA
will also require the renoval of DNAPL pools if identified during Renedial Design.

The remedi al objectives for the interimaction conponent of this ROD are the foll ow ng:
1. Prevent exposure to the contam nated ground water.
2. Prevent further mgration of the contani nated groundwater.
3. Prevent further degradation of the environment caused by the di scharge of contam nated ground
water to the unnaned tributary to Red Lion Creek and Red Lion Creek and to the wetl ands al ong the

unnaned tributary to Red Lion Creek.

4. Renopve any pools of DNAPL which nmay act as a continuing source of ground water contanination, if
shown to exist follow ng additional investigation.

As part of the interimaction, additional data will be collected to determ ne the extent of DNAPL and
ground water contam nation. The review of the data and of this remedy will be ongoing as EPA an

consul tation with DNREC, continues to develop final renedial alternatives for the ground water and DNAPL
contam nation. Follow ng inplenentation of the interimAction, EPAw Il nake a final decision on the
ground water renedy which will be documented in a future ROD.

4.2 Final Action - Soils/Sedinments

The remedial alternatives for this final action conponent of the ROD address the surface and subsurface
soils along the pathways of the 1981 and 1986 rel eases, the sedinments in the unnamed tributary to Red
Lion Creek, the soil piles, the sedinentation basin, and the soils adjacent to CB#l. The renedial

obj ectives for these soils and sedinents are the foll ow ng:

1. Renediate soils and sedinents to levels that are protective of human health and the environnent;

2. Mnimze infiltration, run-on, and run-off of precipitation to areas contai ning subsurface
contam nated soils and sedi nents;

3. Mnitor and maintain the integrity of Catch Basin #1 to ensure that it does not serve as a
conti nui ng source of contam nation to subsurface soils and ground water;

4. Reduce toxicity of sedinments to aquatic organi sns;
5. Reduce bi oaccumul ati on of contam nants.

Only the subsurface soils that can be excavated around CB#1 w t hout damaging the integrity of the
structure will be renediated. Integrity testing of CB#1, such as a hydrostatic test, will be required to



ensure that there are no future rel eases.

It should be noted that the SCD facility is an operating plant which continues to produce chlorinated
benzene conpounds. The remedy identified in this RCD does not cover any potential risk posed to the Site
by the day-to-day operations of the manufacturing facility. EPA notes that the renedy described in this
ROD addresses the human health and environmental effects of the 1981 and 1986 chl ori nated benzene spills
and the releases from Catch Basin #1 at the plant. EPA will require that SCD conduct additional sanpling
and analysis of areas ("hot spots") that may contain contam nated soils. Hot spots will be sel ected based
on other rel eases; past and present operations; and storage/handling practices of solid and hazardous
waste. The results of the "Hot Spot" analysis will be used to deternmine if additional renediation
nmeasures are required under CERCLA authorities. Environnental effects of day-to-day operations and
potential rel eases beyond the 1981 and 1986 spills are regul ated by various federal [aws and regul ati ons
(e.g., including but not limted to the Resource Conservation and Recovery Act, as anended, 42 U S. C. 88§
260.1 et seq.) as well as those of the State of Delaware (e.g., including but not limted to the

Hazar dous Substance C ean-up Act, 7 Del. C Chapter. 91) and are therefore not the subject of this ROD.
EPA nmay require additional work and this ROD nay be anmended if the results of the "Hot Spot" sanpling
identify contam nation above the clean-up criteria or the soils neet the definition of a characteristic
hazar dous waste

Al though this is the final conponent of the remedy for soils and sedinents planned for this Site, changes
in conditions nmay lead to further response actions. Qther possible response actions may include renova

of sedinents in Red Lion Oreek or the renediation of other areas of the Site. Further actions would be
based on, anong other things, analytical results of sanples collected froman investigation being
conducted east of Route 9, "Hot Spot" analysis, data collected as part of an ecol ogical nonitoring plan
or other Site-related investigations.

5.0 SUWARY COF SITE R SKS

A Baseline Ri sk Assessment ("BLRA') was prepared as part of the RI/FS to evaluate the potential human
heal th inpacts that may result fromexposure to Site contaminants if no renediation is conducted. To
deternm ne whether there is an actual or a potential inpact at the Site, a conplete exposure pathway nust
be established. A conplete exposure pathway consists of the follow ng conponents:

1. A source or nechanismfor contanminants to be released to the environnent
2. A nedi um t hrough which contaninants may be transported such as water, soil, sedinment, or air
3. A point of actual or potential exposure or contact for humans or environmental receptors;

4. A route or mechani smsuch as ingestion, inhalation, or dermal contact for exposure at the contact
poi nt .

The naxinmal |y exposed or nobst sensitive receptor was selected for each nedium(e.g., soil, ground water)
on the assunption that future use of the Site would be restricted to commercial/industrial use. The
receptors eval uated included current and future worker; current and future visitor; and hunter/fishernan.

An ecol ogi cal investigation was conducted as part of the RI/FS which focused on the delineation of
wet | ands, fish sanple collection and analysis, and an overall ecol ogical risk assessment. The ecol ogi ca
ri sk assessnment focused on identifying potential adverse effects of the Site contam nants of concern on
the flora and fauna (i.e., plants and aninmals) in the area.

The BLRA assessed the risks associated with the Site to people and can be found in Volune 1, Section 6 of
the Remedi al investigation Report, which is part of the Adm nistrative Record for the Site. The

Ecol ogi cal Assessnent assessed risks to plants and aninals associated with the Site and can be found in
Volume 1, Section 5 of the Renedial |nvestigation Report. EPA has determ ned that actual or threatened
rel eases of hazardous substances fromthis Site, if no addressed by inplenenting the response action
selected in this ROD, nay present an inm nent and substantial endangernent to hunman health and the

envi ronnent .

5.1 Human Health Ri sk Assessnent

The BLRA is divided into two categories of inpacts: carcinogenic and non-carci nogeni ¢ or system c. Many
contami nants cause both types of inpacts. Renedial action is generally warranted when the cal cul at ed
carcinogenic risk | evel exceeds 1 X 10-4 (neaning that one additional person out of 10,000 is at risk of
devel opi ng cancer caused by a lifetinme of exposure to contam nants at the Site) under current or future
conditions for any of the eval uated exposure scenarios. Renedial action is also generally warranted if



t he cal cul at ed non-carcinogeni ¢ Hazard Index 1 exceeds 1.0 under current or future conditions for any of
t he eval uated exposure scenari os.

Since the Site is an operating industrial facility and is surrounded by other large industria

facilities, the land use that was assunmed was industrial. The risks were calculated by first determning
all the various ways in which humans conme in contact w sh contaninants at the Site currently or
potentially in the future. The receptors eval uated included current and future worker; current and future
visitor; and hunter/fisherman. Table 4 presents the exposure scenarios and potential exposure pathways.

The second step in the risk cal culations involves determning which contam nants are contributing
significantly to the total risk and should be | abel ed as contam nants of concern. Using procedures
outlined in EPA's "R sk Assessnent Cuidance for Superfund" EPA/540/1-89/002), a |list of contaninants of
concern was devel oped for each nedia in each area related to an exposure pat hway.

Anot her part of a risk calculation is the cancer potency factors (CPFs) 2 or reference doses (RfDs)3 Used
both in the screening steps and the actual risk calculations, CPFs and RfDs are estimates of the degree
of a contaminant's toxicity.

Actual or potential risks are calculated by nmultiplying each intake factor by the proper CPF for

carci nogens, or by dividing each intake factor by the proper RfD for non-carcinogens. Note that various
exposure paraneters are involved in the calculation of intake factors, including the concentration of
each contani nant of concern for each exposure pathway. 4

1 The potential for health effects resulting fromexposure to non-carci nogeni c conmpounds is
estimated by conparing an estinmated dose to an acceptable level, or reference dose. If this ratio exceeds
1.0, there is a potential health risk associated with exposure to that chemical. The ratios can be added
for exposures to multiple contam nants. The sum known as the Hazard Index, is not a nathemati cal
prediction of the severity of toxic effects, but rather a nunerical indicator of the transition from
acceptabl e to unacceptabl e | evels.

2 CPFs, also known as sl ope factors, have been devel oped by EPA' s Carcinogeni ¢ Assessnent G oup
for estimating excess lifetine cancer risks associated with exposure to potentially carcinogenic
chem cal s. CPFs, which are expressed in units of (nmg/kg/day)-1, are derived fromthe results of human
epi deni ol ogi cal studies or chronic ani mal bioassays to whi ch ani mal -to-human extrapol ati on and
uncertainty factors have been applied

3 A RRDis atoxicity value used to estimate the potential for adverse non-carcinogenic health
effects. The nodel to determine RfDs fromthe dose-response assessnent assunes that there is a
concentration for non-carcinogens bel ow which there is little potential for adverse health effects over a
lifetinme of exposure. The RFD is designed to represent this threshold Ievel. The RFD is calculated from
t he hi ghest chronic exposure |evel

4 The concentration value used is the 95% upper confidence limt (UCL) for the arithnetic nean
of the levels of each contam nant found in the sanples taken fromthe appropriate nedia in each area.
This particular concentration value is a statistical estinmate of the highest average concentration
predicted to occur in 95 out of 100 sets of sanples. The use of the 95% UCL produces an estinate of risks
for the "Reasonabl e Maxi mum Exposure" ("RVE') scenario. The 95% UCL is used to account for the fact that
the actual nunber of sanples is relatively small to accurately predict the average. This nethod of
calculating risks is designed to provide a conservative estimate and nakes the underestimation of actua
ri sks highly unlikely.



The contam nants contributing to the risk at the Site are referred to as contami nants of concern ("COCs")
and consi st of:

benzene*

chl or obenzene

1, 2-di chi crcbenzene

i, 3-di chl or obenzene

i, 4-di chl or obenzene*
hexachl or obenzene*

ni t robenzene

pent achl or obenzene

1,2, 3, 4-tetrachl orobenzene
1,2, 4,5-tetrachl or obenzene
t ol uene

1, 2, 3-trichl orobenzene

1, 2,4-trichl orobenzene

1, 3,5-trichl orobenzene

that did not cause adverse effects (the no-observed-adverse-effect level ("NQAEL")) in animals. The NQAEL
is divided by a factor to account for any uncertainty such as using data on animals to predict effects on
humans and an al |l owance for sensitive individuals. Uncertainty factors range from1 to 10,000 based on
the confidence | evel associated with the data. The resulting RfD (ng/kg-body weight/day) is used to
quantify the risk

Benzene is a known human carcinogen and the other starred itens (*) are contam nants which are suspected
human carci nogens. 1, 4-di chl orobenzene poses the greatest carcinogenic risk at the Site, prinarily due to
the high levels detected in the soil.

In addition to the COCs |isted above, metachl oronitrobenzene, ethyl benzene and PCBs were identified in
the BLRA as COCs. However, because of the lack of toxicity criteria on netachl oronitrobenzene, the risks
associated with exposure to this particular contam nant were not evaluated quantitatively in the BLRA
Wth regard to ethyl benzene and PCBs which were detected exclusively in sedinent, the associated systenic
and carcinogenic risks to hunters and fishernen were negligible

Car ci nogeni ¢ and chroni ¢ non-carci nogeni ¢ health effects were evaluated for ground water and soil
ingestion, dernal contact with soil, fish ingestion, dermal exposure to surface water and sedinents, and
i nhal ati on of airborne soil particles. Table 5 summari zes the carcinogenic risk and Table 6 summari zes

t he non-carcinogenic risk associated with the Site.

Receptors for which risks are unacceptable include the current/future worker, the future visitor, and the
hunter/fishernman. Under the current worker scenario, 1,4-dichlorobenzene poses the greatest carcinogenic
risk at the Site, primarily due to the high levels detected in the soil. Exposure to ground water from
the Col unbi a aqui fer accounted for nost of the future risk as the Site. CQurrently, ground water fromthe
Col unbia aquifer in the vicinity of the Site is not used as a drinking water supply source and there is
no current evidence that the contanination has entered the Potonac Formation aquifer.

5.2 Ecol ogi cal Ri sk Assessnent

The ecol ogi cal investigation focused on the delineation of wetlands surrounding the unnaned tributary to
Red Lion Oreek, fish sanple collection and analysis fromtwo |locations in Red Lion Creek and an overal
ecol ogi cal risk assessment. The ecol ogical risk assessnent focused on identifying potential adverse
effects of the Site contam nants of concern on the flora and fauna (i.e., plants and aninals) in the
area

Figure 10 delineates the extent of the wetlands in the unnaned tributary to Red Lion Oreek. Cenerally,
the wetl ands were defined by the topography of the area

The ecol ogi cal assessnent characterized the plant and animal species in the area inmpacted by the previous
rel eases of contam nants. No endangered or threatened species were identified. Aninmals can be exposed to
these contam nants through several routes including ingestion of surface water, fish, and vegetation

and/ or contact with surface water, soil, and sediment.

The great blue heron, the white-tailed deer, and the neadow vol e were sel ected as representative species
fromthe area for the terrestrial portion of the ecological risk assessment. Toxicity tests were
perforned using earthworm |ettuce seeds and Hyall el a azteca (a type of waterbug) as surrogates for soi
fauna, soil flora, and aquatic life, respectively. The results of the assessnent indicated a potentia



for adverse effects to occur to the neadow vole, the earthworm (soil fauna), aquatic life of Red Lion
Creek, and terrestrial vegetation (soil flora). The results of the ecol ogical assessnent can be found in
Volume 1, Section 5 of the Renedial investigation Report.

Fi sh were collected fromboth upstream and downstream | ocati ons on three separate occasions in 1990 and
1991. The concentration of chlorinated benzene in the fish caught downstream (near the Rt. 9 bridge)
ranged fromO0.01 to 1.4 ng/kg. Analytical results for fish sanples collected at the upstream sanpling

l ocation near Route 13 indicate no detectable | evels of chlorinated benzene. Table 7 presents the summary
of the analytical results of the fish sanpling in the fall of 1990 and spring of 1991. Cal cul ati ons using
this data indicate that the presence of chlorobenzene in fish tissue does not pose a threat to the great
bl ue heron which was used as the representative species for this part of the ecol ogi cal assessnent.

In March of 1990, Standard Chlorine and EPA were unable to collect the designated type and quantity of
fish. EPA conducted an i ndependent analysis of the carp fillets collected fromthis sanpling event. It
was | ater determ ned that carp was not an appropriate species for evaluating human and ecol ogi cal
exposure, but was worthwhile as an indicator for defining decreasing chlorobenzene levels in the Red Lion
Creek system Table 8 presents the summary of the analytical results of the fish sanpling in March 1990.

5.3 Summary of Areas Requiring Remediation

5.3.1 InterimAction

EPA has determined that the Col unbia aquifer ground water is contam nated and that contami nation in the
aqui fer must be contained as an interi mnmeasure while additional information is collected and eval uated
during the inplenentation of the interimrenedy to determne the technical practicability of Col unbia
aqui fer ground water restoration to federal and state drinking water standards. Currently this ground
water is not used as a potable source. Gound water flows toward the Red Lion CGreek and serves as a

conti nuing source of contamnation to the creek. Pools of DNAPL, if they exist, could act as a continui ng
source of ground water contami nation and will be collected and renoved as part of this interimaction.
The nature and extent of ground water contamination in the vicinity of the effluent pipeline and the

adj acent Air Products and Chemicals Inc. ("Air Products") property will also be investigated and renedi al
alternatives will be eval uated.

5.3.2 Final Action

Based on the potential inmpacts to hunman health and the environment, EPA has determ ned that the follow ng
areas of the Site warrant renedi ation:

e Railroad Track Area

e Western Drainage QGully

e FEastern Drainage Ditch

e Soil Piles

e Sedinentation Basin

e Sedinments in the Unnamed Tributary to Red Lion Creek, and
e Catch Basin #1.

5.3.3 dean-up Criteria

CERCLA requires that on-site renedial actions nust attain federal and nore stringent State applicable or

rel evant and appropriate requirements ("ARARs") of environmental |aws and regul ations. There are no

chem cal -specific clean-up | evel ARARs for soils or sedinments. Therefore, the results of the human health
and ecol ogi cal risk assessnents are used to establish acceptabl e exposure levels for soils and sedi nents.

Usi ng the findings of the hunman-health risk assessment, the clean-up criteria for on-site soils and
sedinents (soils and sedinments inside the existing fence of the SCD plant and noted as the SCD facility
boundary on Figure 2) based on risk to a future worker is 625 ng/kg for total COCs with a ceiling
concentration of 450 ng/ kg for 1,4-dichlorobenzene. (Hereafter, the on-site clean-up criterion will be
referred to as 625/450 ng/ kg of total COCs.) On-site soils nmust al so pass Toxicity Characteristic
Leachi ng Procedure ("TCLP') analysis.



The Rl suggests that these clean-up criteria represent a carcinogenic risk of 1 X 10-5 to future workers.
SCD cal cul ated these | evels using two conservative assunptions. SCD assuned first, that the worker would
be exposed for 24 hours a day as opposed to a typical 8 hours a day scenario. Secondly, SCD assuned that
contam nants woul d be absorbed through the skin.

For nost chemicals, there are many uncertainties associated with calculating a risk related to dermal
(skin) contact with contam nated soil. Consequently, EPA does not usually recomrend quantifying risks
related to skin exposure. By incorporating nore realistic assunptions into the calculations, i.e., an
8-hour work day and elimnation of skin contact as an exposure route, EFA has determi ned that the actual
residual cancer risk to a future worker at the Site follow ng renedi ati on (at the proposed cl ean-up
-levels) is approximately 1 X 10-6.

The clean-up criteria for off site soils and sedinents (soils and sedinents outside the existing fence of
the SCD plant and noted as the SCD facility boundary on Figure 2) is based on the risk no the ecol ogical
receptors (flora and fauna). Based on toxicity testing for the germnation of |ettuce seed and survival
of the earthworm the clean-up criterionis 33 ng/kg for total COCs for off-site soils and sedi nents.
Of-site soils nust also pass TCLP anal ysi s.

Restoration of ground water to drinking water standards where DNAPLs are present may not be technically
practicable. interimuneasures to contain the ground water and recover DNAPL pools, if identified during
Remedi al Design, will be initiated while further investigation is conducted to deternine the technical
practicability of meeting ARAR clean-up criteria in the ground water. EPA will require that the interim
action be protective of human health and the environment by preventing exposure to ground water. Each of
the remedial alternatives discussed in the next section has a conponent for preventing exposure to ground
wat er .

6.0 DESCRI PTI ON OF ALTERNATI VES

The Feasibility Study ("FS') and the Feasibility Study Addendumcontain all the remedial alternatives
consi dered by SCD for the clean-up of the soils, sedinents, and ground water at the SCD Site. Five
alternatives were analyzed in detail in the FS and the FS Addendum whi ch are contained in the

Adm nistrative Record. In addition, EPA evaluated an additional alternative which is a conbi nati on of
Alternatives 5A and 5B and is called Alternative 6. These alternatives, which differ in the way they deal
with soil and ground water contam nation at the Site, include:

1) No Action
2) Cont ai nnent
3) Closure and In Situ Biorenedi ati on of Wetland Sedi ments
4A) Thermal Treatnent & In Situ Biorenedi ati on of Wetland Sedi ments
4B Ther mal Tr eat nent
5A) Ex Situ Biorenediation
5B) In Situ Biological Treatnment of Wetland Sedi nents to supplenent Alternatives 3 and 4A

In Situ/Ex Situ Biorenediation

Alternatives 3 and 4A, as proposed in the Feasibility Study do not address renedi ati on of the wetl and
sediments. Alternative 5B in the Feasibility Study Addendumis a description of the in situ

bi orenedi ation treatnment for the wetland areas to supplement Alternatives 3 and 4A, as described in the
FS. Since Alternative 5Bis not a site-wide alternative, but a supplement to Alternatives 3 and 4A, it
wi Il be discussed and eval uated as a conponent of Alternatives 3 and 4A

6.1 Common El enents

Each of the alternatives evaluated in detail, except for Alternative 1 - (No Action), contain certain
comon conponents whi ch are di scussed bel ow

Gound water - The interimaction alternatives include maintenance and operati on of the existing ground
wat er extraction wells. Recovered water will be treated in the existing air stripper and then discharged
under SCD s National Pollutant D scharge Elimination System ("NPDES') pernit # DE0020001 requiremnents.
The NPDES pernit program establishes the requirements for the direct discharge of pollutants to waters of
the United States, including the discharge of pollutants to surface waters. Air emissions fromthe air
stripping unit will go to the existing SCD plant boilers. Since SCDis an operating facility, and is
subj ect to process changes, the treatnent technology for ground water is subject to change, based on

ef fectiveness and/or NPDES requirenents. Any changes to the ground water treatnent process wll conply
with applicable federal and state NPDES regul ations. Controls for air em ssions generated fromtreat ment
of ground water will also be required. Low volume product recovery wells will be installed to attenpt to
recover DNAPLs. Four (4) product recovery wells were identified in the FS to devel op cost estimates. The



actual nunber and | ocation of recovery wells will be determ ned as part of the Renedial Design. The
recovered DNAPL will be stored on-site tenmporarily, and ultimately di sposed of off-site, in accordance
with applicable federal and state regul ati ons pronul gated pursuant to RCRA

In the event that SCD should reduce or cease production operations at the Site, EPAwill require that the
exi sting waste water treatnent plant be nodified or a new one be constructed to manage contani nated
ground water. Treatment of air em ssions in accordance with applicable or relevant and appropriate
federal and state requirenents woul d al so be mandat ed.

Soi | s/ Sedinents - Each of the alternatives evaluated in the FS included the use of the sedinentation
basin for consolidation of soils and sedinents. Under this scenario, the sedinentation basin woul d have
to be retrofitted to satisfy the RCRA requirenents for landfills and the treated soils and sedinents
woul d have so satisfy RCRA Land Disposal Requirenents ("LDRs"), pronulgated at 40 C.F.R Part 268 prior
to being placed in the basin. Because the RCRA LDRs would be triggered if the sedimentation basin were
used for consolidation of soils and sedi nents, Alternatives 4A, 4B, and 5A have been revi sed no nmandate
closure of the sedinentation basin.

There is a possibility that the on-site clean-up criterion of 450 ng/ kg for 1, 4-dichl orobenzene could
fail TCLP analysis and in turn neet the definition of a characteristic hazardous waste under federal or
state RCRA regul ations. Under each of the alternatives, EPA w || therefore require that all treated soils
pass TCLP anal ysis prior no being used as backfill at the Site.

Surface Water - Surface water in the unnamed tributary to Red Lion Creek and Red Lion Creek will be
addressed through renedi ation of the soils, sedinents, and ground water. Surface water in the
sedinentation basin will be punped and treated in SCD s waste water treatment plant and air stripper and
di scharged under an NPDES permt.

Institutional Controls - Institutional controls for the Site will include use, access, and deed
restrictions intended to limt future land and ground water use and security fences to limt access.
DNREC wi | | al so inplement a ground water managenent zone ("GAEZ") which will prevent the installation of
drinking water wells in the area inpacted by the rel eases.

Monitoring - Site nonitoring will include nonitoring of the ground water in both the Col unbia and Pot onac
aqui fers. Anonitoring plan will be prepared during the Renmedi al Design phase which will describe in
detail the Site nonitoring activities. The ground water nonitoring activity will involve the installation

of additional on-site and off-site nonitoring wells.

Ecol ogi cal monitoring will be conducted annually with the first round prior to the start of renedial
action to establish a data baseline and then annually thereafter for a period of at |east five years. The
ecol ogi cal nonitoring activities of the surface water systens present at the Site (the wetlands, the
unnaned tributary to Red Lion Creek, and Red Lion Ceek) will include chem cal analysis of surface water,
sedinents and fish and nuskrat tissue, and sedi ment bi oassays.

6.2 Description of Alternatives

The following is a brief description of the alternatives which were evaluated for the Site. A summary of
each of the alternatives is included in Table 9.

Alternative 1 - No Action

Estimated Capital Costs: $0O
Esti mat ed Annual O8M Costs: $0
Estimated Present-Wrth Costs: $0

The NCP requires that EPA consider a no action alternative for every site to establish a baseline for
conmparison to alternatives that do require action. Under this alternative, the operation of the existing
ground water treatment and recovery systemwoul d be discontinued. The existing contam nated soils, soil
piles, and sedinentati on basin would remain in place. No further activities for upgradi ng or closure of
the soil piles or sedinentation basin would occur.



Al ternative 2 - Contai hnent

Esti mated Capital Costs: $2.24 million
Esti mat ed Annual O&M Costs: $80, 000
Estimated Present-Worth Costs: $3.47 nillion

G ound Water - In addition to the conponents di scussed above under common el enents, additional extraction
wells would be installed to reduce the flow of ground water to the Red Lion Creek. Five additiona
extraction wells were used in the FS to devel op cost estimates.

Soils - Soils along the western drainage gully (to a depth of 7 feet) that exceed the "off-site" clean-up
criterion of 33 ng/kg of total COCs and the soils along the eastern drainage ditch (to a depth of 3 feet)
and Catch Basin #1 (to a depth of 15 feet) that exceed the "on-site" clean-up criterion of 625/450 ng/kg
of total COCs would be excavated and consolidated in the existing sedinmentation basin, followed by in
situ stabilization/solidification. The soil pile material would be consolidated in the sedinentation
basin as well. The sedinentati on basin would then be capped with a nulti-layer cap. The excavated and
backfilled areas where el evated | evels of contam nants remain in the subsurface woul d be capped with
either asphalt or a Flexible Menbrane Liner ("FM.") . A low perneability asphalt cap would be applied in
the area of the railroad tracks and Catch Basin to reduce infiltration (See Figure 11).

Sedinents - The existing silt fences across the mouth of the unnaned tributary wetland area woul d be
reconstructed and additional silt fences would be installed. New silt fences would be installed in the
unnaned tributary to Red Lion Creek to prevent contam nated sedinent migration to the Red Lion Creek
Figure 12 identifies the location of the silt fence. The sedinents in the sedinentati on basin would be
stabilized to reduce free noisture and i nprove bearing strength to support the final cap. The

sedi nentati on basin would be capped with a multi-layer cap

Alternative 3 - Josure and In Situ Biorenedi ation of Wtland Sedi nents

Estimated Capital Costs: $5.2 nillion
Esti mated Annual OSM Costs: $101, 000
Esti mated Present-Wrth Costs: $6.8 million

Gound Water - In addition to the conponents di scussed above under comon el enents, a ground water
contai nnent systemwoul d be installed along the shorelines of the unnanmed tributary and the Red Lion
Creek to capture ground water before it enters the Red Lion Creek. A deep interceptor trench was
described in the FS to eval uate the contai nment approach as well as to devel op costs. Qher physical
barriers that could be used at the Site include sheet pilings or a slurry wall. The exact |ength

| ocation, (see Figure 13) and type of physical barrier to contain contam nated ground water and DNAPLs
woul d be based on information gathered during Renedial Design ("RD') activities. Soils excavated from
the trench could be contam nated and woul d be anal yzed to determ ne contam nant concentration levels. If
the excavated trench soils exceed 33 ng/ kg of total COCs, these soils would require treatnent before

di sposal

Soils - The sane as Alternative 2 for surface and subsurface soils, except the sedinentation basin woul d
be retrofitted with a new liner and | eachate collection system (See Figure 14). During the public coment
period and in foll ow up neetings and di scussions with EPA and DNREC, SCD provided clarification on the
use of the sedinentation basin as a Corrective Action Managenent Unit (CAMJ) . SCD naintained that the
sedinentation basin could be retrofitted to conply with the RCRA CAMJ provisions and in turn conply with
ARARs. A nore detailed discussion of CAMJ and Alternative 3 is provided in Section 7.2, the

Responsi veness Summary, and the Adm nistrative Record

Sedi nents - Contam nated sedi nents along the unnaned tributary to Red Lion Creek and Red Lion Creek
itself that exceed the off-site (sediments outside the existing fence of the SCD plant and noted as the
SCD Facility Boundary on Figure 2) clean-up criterion of 33 ng/kg of total COCs which are accessible from
the shorelines using conventional equiprment woul d be excavated and consolidated into the retrofitted

sedi nentati on basin, and treated by stabilization/solidification. The excavated sedi nents and the

exi sting sedinents in the sedinentation basin would be stabilized in a nechanical mxing plant prior to
bei ng placed back in the retrofitted basin. The FS states that stabilization would reduce the contam nant
nobility by solidification. Those sedinents that exceed the clean-up criterion of 33 ng/kg of total COCs
and are difficult no access in the wetland area of the unnamed tributary to Red Lion Creek and Red Lion
Creek would undergo in situ biological treatnent. In situ biorenediation technology entails treating the
contanminated soils in place, elimnating the need for soil excavation. The technol ogy usually invol ves
enhanci ng natural biodegradati on processes by adding nutrients, oxygen, and in sone cases,

m croorgani snms. See Figure 12 for the approximate delineation of the area to be renediated in and al ong
the wet| ands.



Alternative 4 A - Thernal Treatnent and In Situ Biorenedi ati on of Wtl and Sedi nent

Esti mated Capital Costs: $10.1 million
Esti mated Annual O8M Costs: $106, 700
Estimated Present-Worth Costs: $11.7 nillion

This alternative includes the treatment of soils and sediments using thermal desorption technol ogy.
Thermal desorption is the heat-induced desorption, volatilization, and capture of volatile and

semi -vol atil e organi ¢ conpounds from contam nated solids. The contam nants woul d be renoved fromthe
soil, collected, and concentrated in the vapor treatnent system It could be possible to return the
concentrated contam nants to the SCD facility processing units for recycling. O herw se they woul d be
shipped to a RCRA pernitted treatnent or disposal facility.

Ground Water - sane as Alternative 3

Soils - Soils along the western drainage gully (to a depth of 7 feet) that exceed the off-site clean-up
criterion of 33 ng/kg of total COCs and the soils along the eastern drainage ditch (to a depth of 3 feet)
and Catch Basin #1 (to a depth of 15 feet) that exceed the on-site clean-up criteria of 625/450 ng/ kg of
total COCs woul d be excavated. These soils along with the soils in the soil piles and the sedinmentation
basi n, woul d undergo thernal desorption. Treated soils would be used as backfill where the treatnment is
successful in remediating the soils to the clean-up criteria or perfornmance standards. Al though the FS
states that soils not renmediated to the clean-up criteria would be stabilized/solidified, if necessary,
and consolidated into the retrofitted sedinmentation basin, EPAwill require that all soils be treated to
the clean-up criteria. The sedinentati on basin would be closed rather than retrofitted as delineated in
Alternative 3. |In excavated areas, where high concentration subsurface soils remain, a Flexible Menbrane
Li ner or asphalt would be used to cap the backfilled excavations. A low perneability asphalt cap woul d be
applied in the area of the railroad track and Catch Basin #1 to reduce infiltration (See Figure 15).

Sedinents - Contam nated sedi ments along the unnamed tributary to Red Lion Creek and Red Lion Oreek
that exceed the off-site (sedinents outside the existing fence of the SCD plant and noted as the SCD
facility boundary of Figure 2) clean-up criterion of 33 ng/kg of total COCs which are accessible fromthe
shorel i nes using conventional equipment would be excavated, thermally treated, and used as backfill.
Those sedi ments which exceed the clean-up criterion of 33 ng/kg of total COCs and are difficult to access
in the wetland area of the unnamed tributary and Red Lion Creek woul d undergo in situ biol ogical
treatment as described under Alternative 3. See Figure 12 for the approxi mate delineation of the wetland
areas to be renedi at ed.

Al ternative 4B - Thernml Treat nent

Esti mated Capital Costs: $15.5 million
Esti mat ed Annual O8M Costs: $100, 000
Estimated Present-Wrth Costs: $17.06 mllion

Same as alternative 4A except all soils and sedinents, including those areas which are difficult to
access, that exceed the clean-up criterion of 33 ng/kg of total COCs along the unnaned tributary to Red
Lion Creek and the Red Lion Oreek would be excavated and thernmally treated (See Figures 12 and 15).

Alternative 5A - Ex Situ Biological Treatnent

Estinmated Capital Costs: $9 to 11.3 nillion
Esti mat ed Annual O8M Costs: $100, 000
Estimated Present-Wrth Costs: $10.6-12.9 mllion

This alternative, as discussed in the FS Addendum involves the ex situ biological treatnment of

contanmi nated soils and sedinments. This treatnent may take place under aerobic (the presence of oxygen) or
anaer obi ¢ (absence of oxygen) conditions. The results of the treatabiiity study conducted as part of the
RI/FS to determne the viability of bioremediation technology for soils and sedinents at the SCD Site
were not definitive. Regardless, all of the contam nants are volatile and anenabl e to bi odegradati on,

whi ch suggests that biorenediation could be effectively used at this Site. The actual bi ol ogi cal
treatment process would be refined after additional studies including treatability studies and/or pil ot
scal e tests were conducted during the Remedi al Design.

Ground Water - Sane as Alternative 3
Soi | s/ Sedi ments - Soils and sediments woul d be excavated as delineated in Alternative 4B, only the

treat nent technol ogy enpl oyed woul d be ex situ biological treatnment rather than
thernmal treatnent (See Figures 12 and 15).



Alternative 5B - In Situ Biol ogical Treatnent

Alternative 5B is not a site-wide alternative, but a supplenent to Alternatives 3 and 4A and is discussed
and eval uated as a conponent of A ternatives 3 and 4A.

EPA eval uated an additional alternative that is a nmodification of the alternatives proposed in the FS
which is described below as Al ternative 6

Aternative 6 - Ex Situ/ln Situ Biorenediation

Estimated Capital Costs: $4.9 to 10.8 nmillion
Esti mated Annual O8M Costs: $90, 000
Estimated Present Worth Costs: $6.6 to 12.2 million

This alternative includes the treatment of soils and sedi ments using bioremedi ati on technology and is a
nmodi fi cation/ conbi nati on of Alternatives 5A and 5B as described in the FS Addendum The nodification
woul d include a conbination of both in situ and ex situ blorenedi ati on. The actual biol ogical treatnent
process woul d be refined after additional studies including treatability studies and pilot scale tests
wer e conducted during the Renedial Design.

Ground Water - Sane as Alternative 3

Soi |l s/ Sediments - Soils along the western drainage gully (to a depth of 7 feet) that exceed the
off-site clean-up criterion of 33 ng/kg of total COCs and the soils along the eastern drainage ditch (to
a depth of 3 feet) and Catch Basin #1 (to a depth of 15 feet) that exceed the on-site clean-up criterion
of 625/450 ng/ kg of total COCs would either be excavated and biologically treated or biologically treated
in place. All treated soils nmust pass TCLP before being used as backfill to denonstrate that the treated
soils no longer neet the definition of a characteristic hazardous waste. After treatment, the soils

adj acent to Catch Basin #1 would be capped with a | ow permeability asphalt cap. The soils along the
railroad track area would be biologically treated in-place. if in situ biological treatnment is
unsuccessful in remediating the soils in the area along the railroad tracks to the on-site clean-up
criterion, this area would be capped with a | ow perneability asphalt cap. Soils and sedi ments outside the
exi sting fence that exceed the off-site clean-up criterion of 33 ng/kg for total COCs (soils and

sedi nents outside the existing fence of the SCD plant and noted as the SOD facility boundary on Figure 2)
woul d al so be renediated with biological treatment. This alternative would renedi ate and cap the sane
soils and sedinents as delineated under Alternatives 4A and 4B, only the treatnent technol ogy enpl oyed
woul d be bioremnedi ation. The sediments in the sedinentation basin would be renmoved fromthe basin for ex
situ biormediation.

If biorenediati on were successful in renedi ati ng excavated soils/sediments to 33 ng/kg of total COCs, the
sedi nentati on basin could be disnmantled and cl osed in accordance with RCRA cl osure requirenents and the
ARARs identified on Table 10. dosure of the sedinentati on basin would conply with the RCRA requirenents
as set forth in 40 CF. R § 264.228 and the Del aware Regul ati ons Governi ng Hazardous Waste § 264. 228 and
woul d include testing of the soils underlying the existing liner to ensure that the soils are not

contami nated. Any contaminated soils underlying the basin that exceed the off-site clean-up criterion of
33 mg/ kg for total COCs would be renediated with biological treatnment. O osure of the area fornerly
occupi ed by the sedi mentation basin would entail grading, seeding and stabilizing with a variety of

pl ants and shrubs. Species woul d be selected during the Remedial Design for their value in devel opment of
diversity density, and abundance of wildlife qualities

7.0 SUWARY OF COVPARATI VE ANALYSI S OF ALTERNATI VES

Al of the six remedial alternatives described above were assessed in accordance with the nine eval uation
criteria as set forth in the NCP, 40 CF. R § 300.430(e) (9). These nine evaluation criteria can be
categorized into three groups: threshold criteria, primary balancing criteria, and nmodifying criteria
Below is a summary of the nine criteria that were used to evaluate the remedial alternatives for the SCD
Site.

Threshold Criteria
e Overall protection of human health and the environnent:
Wiet her the remedy provides adequate protection of human health and the environnent and how

ri sks posed through each pathway are elimnated, reduced or controlled through treatnent,
engi neering controls, or institutional controls.



e Conpliance with ARARs:
Wiether or not a renedy will neet all applicable or relevant and appropriate requirenents
("ARARs") of federal and state environmental |aws and regul ati ons and/ or whether there are
grounds for invoking a waiver. Wether or not the renedy conplies with advisories, criteria
and/ or gui dance that may be rel evant.
Primary Balancing Oriteria
e Long-termeffectiveness and per nanence
The ability of the renedy to afford long-term effective and permanent protection to hunman
health and the environment along with the degree of certainty that the alternative wll
prove successful

e Reduction of toxicity, nobility or volume through treatnent:

The extent to which the alternative will enploy treatment technol ogies to reduce the toxicity,
mobility, or volume of the contam nants causing the site risks.

e Short-termeffectiveness
The time until protection is achieved and the short-termrisk or inmpact to the community,

on-site workers, and the environnent that nay be posed during the construction and
i mpl enentation of the alternative.

e Inplenmentability:

The technical and administrative feasibility of a renedy, including the availability of
materials and services needed to inplenent that renedy.

e Cost:
I ncludes estimated capital, operation and nai ntenance, and net present worth costs
Modi fying Oriteria
e State Acceptance

Whet her the state concurs with, opposes, or has no comrent in the preferred renedi al
alternative

e Community Acceptance:

Whet her the public agrees with the preferred renedial alternative (this is assessed based on a
review of the public comrents received on the Proposed Pl an).

Each alternative nust first satisfy the threshold criteria as described above. Next the primary bal anci ng
criteria are used to weigh the tradeoffs or advantages and di sadvantages of the various alternatives.
Finally, after public comrent has been obtained, the nodifying criteria are considered. A summary of the
relative performance of the alternatives with respect to each of the nine criteria follows. This summary
provides the basis for determning which alternative provides the "best bal ance" of tradeoffs with
respect to the nine evaluation criteria

7.1 Overall Protection of Human Heal th and the Environnent

A primary or threshold requirement of CERCLA is that the selected remedial action be protective of human
health and the environment. A renmedy is protective if it reduces current and potential risks to
acceptable levels within the established risk range posed by each pathway at the Site

Alternative 1 (no Action) would neither elimnate nor reduce to acceptable levels the threats to human
health or the environment presented by contamination at the Site. It is therefore unacceptable and will
not be discussed in the remai nder of this analysis.



G ound Wt er

The actions described as necessary for ground water are the same for Alternatives 3 through 6. Based on
historical data of the existing punp and treat system it is uncertain whether the ground water system
proposed in Alternative 2 would be effective in preventing contam nated ground water from entering Red
Lion Creek. The ground water contai nnent and extraction systemincluded as a conponent of Alternatives 3
through 6 is protective of human health and the environnent.

Soi | s/ Sedi nent s/ Surface Water

O the six alternatives evaluated, Alternatives 3 through 6 are protective of human health and the
environnent. Alternative 2 does not prevent exposure to contam nated sedinents in the wetland area and
therefore is not protective of the environnent. Aternatives 4B, 5A and possibly 6 will, however, result
in the temporary | oss of some habitat during remediation. Alternative 2 includes the installation of new
silt fences along the unnamed tributary to Red Lion Creek to prevent nmigration of contaninants into Red
Lion Creek. Under Alternative 2, however, sone of the contam nated sedinents will be left in place which
all ow for continued exposure to ecol ogical systens and is not protective of the environnent. Alternative
2 wll be elimnated fromfurther consideration as a viable alternative since it is not protective of the
envi ronnent .

Under Alternatives 3, 4A, 4B, 5A and 6, surface water will be addressed through renediation of the soils,
sedi nents, and contai nnent of ground water. Each of the alternatives would prevent contaninated ground
water frommgrating into Red Lion creek. Under Alternatives 3,4A, 4B, 5A, and 6, surface water run-off
woul d no longer cone in contact with highly contam nated soils and sedi nents because the contani nated
soi | s/ sediments woul d be either remediated to the clean-up criteria, contained, and/or capped.

7.2 Conpliance with ARARS

This criterion addresses whether a renmedy will nmeet all of the applicable or relevant and appropriate
requirenents ("ARARs") of federal and state environmental |aws and regul ati ons, and/or whether there are
grounds for invoking a waiver.

G ound wat er

In accordance with EPA's Ground Water Protection Quidelines, the Colunbia aquifer is classified as a
Class IIB aquifer (i.e., it has the potential for use as a drinking water source). Both the federal and
state Safe Drinking Water |aws set mni mum standards for drinking water called Maxi mum Contam nant Level s
("MCLs"), which are applicable under CERCLA. MCLs are not ARARs for interimaction remedi es consisting of
cont ai nnent under CERCLA because additional information is required before EPA can nake a final decision
on the ground water remedy. Since the remedy for ground water is an interimaction for containnent of
ground water and DNAPLs, all of the alternatives will require that additional work be conducted to
determine not only the extent of DNAPL contami nation, but also the technical practicability of restoring
ground water to federal and state drinking water standards and establishing alternative, protective
remedi al strategies if restoration is determned to be technically inpracticable.

Al of the alternatives will have air emnmissions fromthe ground water treatnment systens which will be
treated either in the existing plant boilers, or other appropriate equipnent (approved by EPA in
consultation with DNREC) to conply with federal and state ARARs.

Al of the alternatives will discharge treated ground water to the Del anare River and will conply with
the substantive requirenents of the NPDES program and federal and state water |aws.

Any product (i,e., non-aqueous phase liquid) which is recovered fromthe | ow vol unme product recovery
wells will be stored on-site tenporarily, and ultinmately disposed of off-site in accordance with
appl i cabl e federal and state regul ati ons pronul gated pursuant to RCRA

Soi | s/ Sedi ment s/ Sur f ace Wat er

The soils and sedinents are contam nated due to a rel ease of commercial chem cal products which are
listed as hazardous wastes in 40 CF.R 8 261.33. Once these soils are excavated, they nmust be nanaged in
accordance with federal and state RCRA regul ations. Al of the alternatives in the FS proposed pl aci ng
excavated, treated and/or untreated soils in the existing sedinentation basin. RCRA regul ations woul d
require that all the excavated contam nated soil be treated to satisfy Land Disposal Regul ations (40

C F.R Part 268) and that the sedinentati on basin be designed and constructed in accordance with RCRA
hazardous waste treatment, storage and disposal facility regulations if it is to hold hazardous waste or
contami nated soils that nust be managed as a hazardous waste.



The Hazardous and Solid Waste Anendnents of 1984 ("HSWA') prohibit the I and di sposal of untreated

hazardous wastes. HSWA requires that EPA set "...levels or nethods of treatnment, if any, which
substantially dinmnish the toxicity of the waste or substantially reduce the |ikelihood of mgration of
hazardous constituents fromthe wastes..." On June 1, 1990, EPA promul gated | and di sposal regulations in

40 CF. R Part 268 for various hazardous wastes, including chlorobenzene (U037), 1,2-dichl orobenzene
(U070), 1, 3-dichlorobenzene (U071), and 1, 4-di chi orobenzene (U072) . These regul ations delineated certain
treatnent standards and concentration based standards. 40 CF. R § 268.43 identifies the concentration
based standards (effective Decenber 19, 1994) of 6.0 ng/kg for chlorobenzene, 1,2-, 1,3-, and

4-di chl orobenzene and "reflect the performance of welt designed and well operated incineration systens."

An interpretation of the federal RCRA regulations, referred to as the "Contained-in Policy" (OSW

Menmor andum dat ed Novenber 13, 1986), is described on page 986 of the Federal Register, Volume 57, No. 6
January 9, 1992. This interpretation states that contam nated nmedi a such as soil, which contains

hazar dous waste nmust be managed as if it were a hazardous waste, subject to all treatnent, storage and
di sposal requirenents under RCRA Subtitle C wuntil it no |onger contains hazardous waste. Under the
"Contained-in Policy," contam nated soil is considered to no |onger contain |isted hazardous waste when
hazardous constituents of the |listed waste are at or bel ow heal t h-based | evels. The clean-up criteria for
the SCD Site, as discussed previously in is ROD, were devel oped after a thorough review of both the
site-specific human health risk assessment and the site-specific ecol ogical risk assessnent which were
prepared during the RI/FS. As such, the clean-up criteria or perfornmance standards are health-based

| evel s which, when net, will mnimze the threat to human health and the environnment.

The | and di sposal treatnent standards are technol ogy based and are nore stringent than the Superfund
clean-up criteria which were selected for the SCD Site using the Superfund R sk Assessnent Qui dance
Docunent and the site-specific human health and ecol ogi cal assessnent. However, EPA believes that the
clean-up criteria are protective and will mnimze the threat to hunman health and the environnent and are
consistent with RCRA's Contai ned-in Policy. Therefore, once the Superfund contam nated soils and
sedinents at the Site have been treated to reduce the concentration of COCs to bel ow the cl ean-up
criteria (soils nust al so pass TCLP anal ysis), they need not be managed in accordance with all Subtitle C
requi renents provided the treated soils are nanaged/ di sposed at the SCD Superfund Site. The site-specific
clean-up criteria, however, will only apply to the waste or contam nation described in this ROD, they are
not intended to be used as clean-up criteria or standards for any other contam nation or wastes under any
ot her circunstances.

In February 1993, EPA pronul gated regul ati ons under Subtitle C of RCRA in the Federal Register which
utilized the concept of Corrective Action Managenment Units ("CAMK") to address the nanagenent of
remedi ati on wastes. The regul ation states that "placenent of renediation wastes into or within a CAMJ
does not constitute |and disposal of hazardous wastes." The regul ations require that the CAMJ satisfy
specific criteria before EPA's Regional Administrator can designate an area or unit as a CAM During the
public comrent period, Standard Chlorine proposed that the sedinentati on basin be designated as a CAMJ
Upon a review of the CAMJ regul ations and Standard Chlorine's coments, EPA has determ ned that the
retrofitted sedinentati on basin could not be designated as a CAMJ. Further detail and discussion of this
i ssue, beyond that discussed bel ow, can be found in the Responsiveness Summary attached to this ROD.

Alternatives 2 and 3 would not be able to conply with LDR or the "Contained-in Policy" because neither
alternative will reduce the concentration of contaminants in the soils or sedinments to satisfy the Land
Di sposal Regul ations or health based nunbers. Alternatives 2 and 3, will therefore be elimnated from
further consideration as viable alternatives since neither alternative will satisfy the RCRA ARARs.

EPA's internal review of the draft ROD for the SCD Site reveal ed the possibility that the on-site
clean-up criterion of 450 ng/ kg of 1, 4-dichi orobenzene could possibly fail TCLP analysis. EPA's Ri sk
Reducti on Engi neering Laboratory in G ncinnati, Chio stated,

"Soi |l and sedinent containing nmore than 150 ng/ kg 1, 4-di chl orobenzene have the
potential to be characteristic hazardous wastes. The TCLP limt for this conpound
hazar dous waste nunber D027) is 7.5 ng/L; 100 times higher than the drinking water
MCL (at the time the TCLP standard was set) but about 10 times | ower than the
solubility of 1,4-dichlorobenzene in pure water."

EPA RCRA program staff agreed that soil containing 450 ng/ kg of 1, 4-dichl orobenzene could fail TCLP
anal ysis. Therefore, EPAwill require all excavated and treated soils be anal yzed for TCLP to denonstrate
that the treated soils do not neet the definition of a characteristic hazardous waste

Additional treatability studies/pilot tests are required to determine if soils and sedi nents excavated
and treated under Alternatives 5A and 6 would renedi ate the soils and sedinents to the clean-up criteria
and TCLP limts. Soils and sedinments treated in situ under Aternatives 4A and 6 are not subject to the
I and di sposal requirenents. Previous studies have denonstrated that the thernmal conponent of Alternatives



4A and 4B can renove 99.9% of the contamnants and in turn will be able to renediate the soils and
sedinents to the clean-up criteria and TCLP limts.

There are several other ARARs associated with renediation of the soils and sediments that mnust be
conplied with. For exanple, the Del aware Wtlands Act of 1973 and the Archeol ogi cal and H stori cal
Preservation Act of 1974 nust be addressed. Al of the alternatives can be designed and inplenmented to
conply with these requirenents.

There are no ARARs that establish specific clean-up criteria for soils and sedinents. Therefore, the
results of the human health and ecol ogi cal risk assessnent perforned as part of the RI/FS were used to
establ i sh acceptabl e exposure |levels for soils and sedinents. Alternatives 4A, 4B, 5A, and 6 will prevent
exposure to contam nated soil s/ sedinents above the acceptabl e exposure | evels.

Alternatives 4B and 5A will have the greatest negative inpact on the surrounding wetl ands, since they
invol ve the physical renoval of all contam nated soils and sedi nents above the established cl ean-up
criteria, This inpact is off-set by having the nbst assurance of satisfying Del aware Surface Vater
Quality Standards for Red Lion Creek. Each of the alternatives involves sonme inpact on the wetland areas.
Alternatives 4A and 6 may be the least disruptive to the habitats in the wetlands, however, each
alternative includes provisions for wetlands restoration.

7.3 Long- Term Ef f ecti veness and Per manence

Long-term effecti veness and permanence refers to the ability of a remedy to naintain reliable protection
of human health and the environnment over tine once clean-up | evels have been achi eved.

G ound Water

The ground water treatnent and contai nment systens proposed in Alternatives 4A, 4B, 5A and 6 provide a
nore effective barrier in containing the ground water plune than the option proposed in Alternative 2.

Al of the alternatives will result in hazardous substances renai ning on-site above heal th-based | evel s.
Since the ground water conponent of the renedy is an interimaction, review of this portion of the renedy
wi Il be ongoing as EPA continues to develop final remedial alternatives for the ground water and DNAPLS.

Soi | s/ Sedi nent s/ Surface Water

Previ ous studi es have denonstrated that the thermal treatnent in Alternatives 4A and 4B is capable of a
99. 9% renoval efficiency. There is some uncertainty associated with renediati ng the sedinments to cl ean-up
criteria with in situ bioremediation in Alternatives 4A and 6 and with ex situ biorenediation in
Alternatives 5A and 6. If biorenediation is successful, Aternatives 4A 5A and 6 provide for treatmnent
of all surface soils and sedi ments above the clean-up criteria and therefore offer |ong-term

ef fectiveness and permanence equivalent to Alternative 4B.

There are uncertainties associated with bioremedi ation (A ternatives 4A, 5A and 6) in satisfying
perfornmance standards or clean-up criteria, which will require treatability studies and pilot scale tests
prior to inplenmentation. In situ biorenediation and its success for treating chlorinated benzene has not
been denonstrated in the field to date. In the event that treatabiiity studies denonstrate that the

t echnol ogy enpl oyed pursuant to Alternatives 6 is ineffective, (i.e., cannot reduce the |evel of

contami nants in soils/sedinents to the clean-up criteria), the contingency remedy Alternative 4B, wl|
provide for |long-termeffectiveness and pernanence.

7.4 Reduction of Toxicity, Mbility, or Volune through Treat nment

This evaluation criterion addresses the degree to which a technology or renedial alternative reduces the
toxicity, mobility, or volunme of a hazardous substance. Al though § 121(b) of CERCLA, 42 U S.C. § 9621(b),
establ i shes a preference for remedial actions that pernmanently and significantly reduce the toxicity,
nmobi lity, or volune of hazardous substances, EPA expects to use a conbination of treatnent and

engi neering controls to achieve protection of human health and the environnent, as set forth in the NCP
at 40 CF.R 8 3CC.430(a) (iii). EPA's expectation is that treatnent should be utilized whenever
principal threats occur, and that containment will be considered for wastes that pose a relatively | ow
long-termthreat or where treatnment is inpracticable.

G ound Water
Each of the alternatives would reduce the volune and toxicity of the contami nation through the use of

recovery wells at DNAPL pools if identified during the remedi al design. Gound water woul d be treated
on-site and recovered DNAPLs woul d be shipped off-site for treatnent. The interceptor trench in



Alternatives 3 through 6 provides a nore effective physical barrier than the extraction wells in
Alternative 2, and in turn would be nore effective in reducing the nmobility of contam nated ground water
and DNAPLs. The physical barrier to contain ground water would reduce the nobility of contam nation as an
interimaction, while a final renmedial solution is being devel oped. EPA will require that interimactions
to contain ground water and renove DNAPLs at the SCD Site be inplemented, while additional information is
coll ected and evaluated and an ultinmate remedy will be outlined in a final ROD for ground water at the
Site.

Soi | s/ Sedi nent s/ Surface Water

Al ternatives 4A, 4B, 5A and 6 provide for maxi numreduction of toxicity and nobility by permanently
treating the soils. It is anticipated that biorenediation will reduce the I evel of contam nants to the
clean-up criteria. If additional studies denonstrate that biorenediation (Alternatives 4A, 5A and 6) is
ineffective, (i.e., cannot reduce the level of contanmi nants in soils/sedinents to the clean-up criteria),
Alternative 4B, would be nost effective in reducing the toxicity, mobility, and vol ume of contamni nation
t hrough treatnent.

7.5 Short-Term Ef f ecti veness

This evaluation criterion addresses the effects of the alternative during the construction and

i npl enent ati on phase until remedial objectives are nmet. Under this criterion, alternatives are eval uated
with respect to their effects on human health and the environment during inplenentation of the renedi al
action.

G ound Water

Alternative 2 requires the installation of additional extraction wells which is much less intrusive than
the construction of the interceptor trench which is the ground water renedi al neasure proposed in
Alternatives 3 through 6. The trench would require nmore manpower and coul d possi bly expose workers and
the environnment to airborne emnmi ssions and contaninated ground water during its construction. Alternative
2 woul d have a nini muminpact on the wetlands and coul d be inplenented nmore quickly than the interceptor
trench. The topography of the area where the trench would be constructed is steep in sone areas,
resulting in space constraints and associ ated safety hazards. Thus, A ternative 2 would have some

advant ages over the remaining alternatives with respect to short-term effectiveness.

Soi | s/ Sedi nent's/ Surface Water

Al ternatives 4A, 4B, 5A and 6 require excavation of sedinents which can result in additional exposure of
workers and the environment to airborne em ssions. Both 4B and 5A will have significant short-term
negative inpact on wetlands, which will be mtigated as part of the renedial action. If additional
treatability studies denonstrate that in situ biorenediati on can satisfy the performance standards and
clean-up criteria for sedinents in the unnaned tributary, Aternatives 4A, and 6 would be equivalent in
short-terminpacts. There is sone uncertainty of the estimated tine franes required for biorenediation,
both in situ (Alternatives 4A 6) and ex situ (Alternatives 5A and 6), to treat the soils and sedinments
to the clean-up criteria.

7.6 Inplementability

Inpl ementabilty refers to the technical and adninistrative feasibility of a remedy, including the
avail ability of materials and services needed to inplenent each component.

G ound Water

Alternative 2 is easier to inplement than Alternatives 3 through 6 because of the sinpler design. Gound
water renediation for Alternatives 3 through 6 enpl oys conventional construction techniques but the
limted space available, as well as the specific physical barrier type selected, nay affect the relative
ease of inplementability.

Soi | s/ Sedi ment s/ Sur f ace Wat er

Alternative 4B (Thernal Treatnent) utilizes a proven technol ogy, but woul d be sonmewhat difficult to
implenent at this Site due to difficulties in accessing some of the sedinents, as well as the need to
pre-treat the sediments to reduce the noisture content. Alternative 5A and 6 (Ex Situ Biol ogi cal
Treatment) utilize a devel opi ng technol ogy and would require additional treatability studies and pil ot
scale tests prior to inplementing on a site-w de basis. There is even | ess certainty associated with the
inmpl enentation of an in-situ biological process (Alternative 4A and 6) due to the difficulties associated



with naintaining optimal conditions in a natural environnent. Monitoring the effectiveness of in situ
bi orenedi ati on nay present additional uncertainties.

7.7 Cost
Al Media

The costs of the alternatives shown above in Section 6 include capital costs and operation and
mai nt enance ("O&M') costs. The cost estinmates are based on a variety of information, including estimates
fromsuppliers, construction unit costs, vendor information, and conventional cost estinate guides.

Alternatives 4A, 4B, 5A and 6 are in line with the statutory preference for treatment to reduce inherent
hazards posed by principal threats. The present worth cost estimate of Alternative 4Ais $11.7 mllion,
4B is estimated at $17.1 mllion, Alternative 5Ais estimated to cost from$10.6 mllion to $12.9
mllion, and Alternative 6 is estimated to cost from6.6 nmllion to $12.2 m!llion.

7.8 State Acceptance

The Del aware Departrment of Natural Resources and Environmental Control (DNREC), acting on behalf of the
State of Del aware, has concurred with the sel ected renedy.

7.9 Community Acceptance

Generally, local residents and concerned citizens expressed no opposition to the selected renedy at the
public neeting held on April 27, 1994, provided that the additional studies conducted during the Renedi al
Desi gn denonstrate that biorenedi ati on woul d be successful in reducing the | evel of contam nants to the
clean-up criteria. Standard Chlorine of Del aware submitted comments on the selected renmedy and stated its
preference for Alternative 3. the comments received during the public comment period concerning the
various alternatives are summarized in the Responsiveness Summary which is part of this ROD

8.0 SELECTED REMEDY: DESCRI PTI ON AND PERFORVANCE STANDARDS

8.1 Description of Selected Renedy

Based on the findings in the R/FS, the nine criteria listed above, and public comments, EPA has
selected Alternative 6 (Ex Situ/ln Situ Bioremediation) as the remedy for the contam nated soils and
sedinents at the SCD Site, with a contingency to inplenment Aternative 4B (Low Tenperature Ther nal
Desorption) in the event that it is determned that the biorenediation alternative cannot achieve the
clean-up criteria. The selected renedy al so includes a conponent to contain contam nated ground water and
to recover DNAPLs as descri bed bel ow.

8.1.1 Gound Water - Interim Renedy

The selected renmedy calls for the design and i nplenentation of an interimrenedial action for ground
water to protect human health and the environment. The goals of this remedial action are (1) to prevent
further mgration of the contam nated ground water, (2) prevent further degradation of the unnaned
tributary to Red Lion Oreek and of Red Lion Creek, (3) to renove DNAPL pools, if identified during
renmedi al design, which act as a continuing source of ground water contamination, and (4) to gather
information to use in determning the technical practicability of renmediating ground water.

Information gathered during the inplenmentation of this interimrenedial action will be evaluated to
deternmine the technical practicability of renediating the ground water to health based levels and to
ensure that hydraulic control of the contam nated plune is maintained. After EPA, in consultation with
DNREC, determnes that sufficient informati on has been collected to make a deci sion regardi ng the
technical practicability of renediating ground water to health based levels, a final ROD for ground

wat er, which specifies the final goal for the renedial action and anticipated renediation tinefrane, wll
be prepared by EPA

8.1.1.1 Physi cal Barrier

The ground water contai nment conponent of the selected remedy consists of a physical barrier such as a
trench or slurry wall. The physical barrier will be installed along the shorelines of the unnaned
tributary to Red Lion OGreek and Red Lion Oreek to capture ground water and DNAPLs before they enter the
Red Lion Oreek. Soils excavated fromthe trench may be contam nated and will be anal yzed to determ ne the
concentration of contam nants. Excavated soils exceeding the off-site clean-up criterion will undergo
remedi ation as described belowin Section 8.1.2 before appropriate disposal occurs. In addition, |ow



volume recovery wells will be installed to attenpt to recover DNAPLs. The recovered DNAPLs will be stored
on-site tenporarily and ultimately disposed of off-site in accordance wi th applicabl e hazardous waste
regul ati ons. Recovered ground water will be treated in the existing air stripper and then discharged to
the Del aware River under SCD s NPDES permt requirenents. Of gases will be treated by either burning in
the existing facility boilers or other appropriate treatment in accordance with all applicable federal
and state requirenments to prevent transfer of contaminants fromthe water to the air.

8.1.1.2 Existing Gound Water Control Systens

Repairs and upgrades (if necessary) of the existing ground water punp and treat systemw |l be required.
H storically, a few of the well punps have not functioned at optinum capacity. At a mninum neasures to
ensure that the existing recovery wells punp at design capacity will be required. In addition, routine
physical testing of Catch Basin #1 will be required to mnimze the possibility of future rel eases.

8.1.1.3 Institutional Controls

Institutional controls will include use, access, and deed restrictions Wth respect to deed restrictions,
notifications will be placed on the deeds to the properties that conprise the Site (includes property
currently owned by Cccidental and Air Products) which shall linmt the future use of the Site to prevent
exposure to ground water and subsurface soils. The deed restrictions shall identify the extent of ground
wat er contami nation and the areas containi ng subsurface contam nation. |evel the extent of ground water
and subsurface soil contamination and the selection of an industrial use clean-up level (for on-site
soils), inposition of deed restrictions is necessary to protect human health and avoid nore costly and
nore disruptive remedial action. In addition, DNREC will inplenent a ground water nanagenent zone for the
area.

8.1.1.4 Possible Facility dosure

The remedy includes a provision for the devel opnent of a plan to provide an alternate means of treating
the ground water and DNAPLs in the event that SCD shoul d reduce or cease operations at the Site. Any

ot her environnmental concerns at the time of possible closure of the facility will be addressed by various
federal laws and regulations as well as those of the State of Del anare.

8.1.2.5 Addi tional Investigative/Mnitoring Wrk

Addi tional investigative work will be recruited to define the extent of the DNAPL and ground water
contami nation. This investigation will include the installation of wells on the north side of Red Lion
Creek and on property currently owned by Air Products. A detailed evaluation of the restoration potenti al
of the aquifer will also be conducted.

The FS did not address remedi ation of ground water in the vicinity of nonitoring well nunber 16 ("MN
#16"), which is adjacent to the effluent pipeline. Since the investigation of this area was linited to
one round of sanpling, additional investigation of this area will be conducted during the renedial
design. Based on the results of this investigation, EPA In consultation with DNREC may require additional
ground water remediation activities in the vicinity of the effluent pipeline.

Pre-renedi ati on and post-renedi ation nonitoring of the Site, according to a nonitoring plan devel oped
during the Renedial Design, will be required to ensure that the remedy is protective of resources at the
Site. Site nonitoring activities will include nonitoring of the ground water in both the Col unbia and
Pot omac Formations, off-site nonitoring including nmonitoring wells |ocated on adjacent properties, and
nonitoring of the surface water systens present at the Site (the wetlands, unnamed tributary to Red Lion
Creek, and Red Lion Creek). The ground water nonitoring activity will involve the installation of
additional on-site and off-site nmonitoring wells.

8.1.2 Soils/Sediments - Final Renedy

EFA' s selection of a final action to renediate the contaninated soils and sedinments at the SCD Site is a
nodified Alternative 6 Ex Situ/ln Situ Biological Treatnent) with a contingency final action of a

nodi fied Alternative 4B (Thernal Treatnent), if Alternative 6 is unable to renediate contam nated soils
and sedinents to the clean-up criteria. The nodifications of Aternatives 4B and 6, fromthose descri bed
in the Proposed Plan, include the follow ng provisions:

1) "Hot Spot" sanpling and analysis of soils where rel eases have occurred on the operating portion of the
Site and may not have been properly remedi ated and/ or areas where hazardous materials may have been
pl aced or tenporarily stored based on current and past operational practices;



2) TCLP analysis of renediated soils to ensure treated soils no longer neet the definition of a
characteristic hazardous waste

8.1.2.1 Sedinentation Basin

Each of the alternatives in the FS proposed using the existing sedinmentation basin for consolidating
contanmi nated and or treated soils and sediments which would not conply with ARARs (see Section 7.2 of
this ROD and the Responsiveness Summary). Therefore, the selected remedy will include closure of the
exi sting sedinentation basin in accordance with all applicable state and federal regul ations.

G osure of the sedimentation basin will include testing of the soils underlying the existing liner to
insure that the soils are not contam nated. Any contanminated soils underlying the basin that exceed the
off-site clean-up criterion of 33 ng/kg for total COCs will be remediated. Closure of this area wll

i ncl ude gradi ng, placement of top soil, seeding and planting a variety of plants and grasses. The flora
species will be selected for survivability and val ue in devel opment of diversity, density, and abundance
of wildlife quality and will include m xed herbs, grasses and shrubs.

8.1.2.2 Bi orenedi ati on Alternative

As part of Alternative 6, additional studies (treatability studies and pilot scale tests) of both ex situ
and in situ biorenediation will be conducted during the Remedial Design to determine if either will be
able to treat the soils/sediments to the clean-up criteria. If additional studies denonstrate that
neither ex situ nor in situ biological treatnent are able to renediate soils to the clean-up criteria as
delineated in Section 5.3.3. of this ROD, then Alternative 4B (Low Tenperature Thernmal Desorption will be
i npl enent ed.

Several different types of biological treatnent processes will be evaluated during the Renmedi al Design
Treatability studies and pilot scale tests will be performed. One type of ex situ biorenediation to be
evaluated is slurry phase biorenedi ation, where contaninated soils and sediments are placed in a reactor
frank) and conmbined with water to forma slurry. Qher types of ex situ biorenediation that may be

consi dered and eval uated incl ude solid-phase biorenediati on and conmposting. In situ biorenedl ation
entails the addition of nutrients, oxygen (if the process is aerobic), and possibly mcroorganisns to the
contam nated sedi nents to enhance the natural biodegradation process. Several different conditions under
which in situ biorenedzati on nmay be enployed at this Site will also be evaluated during the Renedia
Design. Additional ex situ and in situ biorenediation processes not nentioned above nay al so be eval uated
during Renedi al Design

I1f, based on the results of the additional treatability studies, full-scale biorenediation is performed
inthe field, it nust effectively reduce the concentration of contam nants to satisfy the cl ean-up
criteria. if biological renediation is unable to achieve these levels, Aternative 4B will be

i npl enent ed.

8.1.2.3 Thernmal Treatnent Alternative

If based on the results of further testing during the Renedial Design, it is determ ned that

soi | s/ sediments which are biorenediated will not be able to neet the clean-up criteria and pass TCLP

anal ysis, the contingency Alternative 4B will be inplenented. This alternative involves the Low
Tenperature Thermal Description ("LTTD') of contaninated soils and sedinments. Under this alternative,
contam nated soils/sedinents will be heated at | ow tenperatures rangi ng from200° to 1000°F, driving off
wat er and vol atile contam nants. Recovered product fromthis treatnment woul d be sent to the SCD plant for
reuse if possible. Recovered vapors (air emssions) will be burned in an afterburner, sent to the

exi sting boilers, captured by carbon adsorption beds or treated in sone other manner consistent with
ARARS.

8.1.2.4 Cean-up Criteria

The clean-up criteria for on-site soils and sedinments (soils and sedinents inside the existing fence of
the SCD facility and noted as the SCD facility boundary on Figure 2) is 625 ng/kg of total COCs with a
ceiling of 450 ng/kg for 1,4-dichlorobenzene. All on-site soils and sedinents containing contam nation in
excess of these criteria will be renediated to the on-site clean-up criteria and pass TCLP anal ysis

before they can be used as backfill for the on-site excavated areas. On-site soils will be renediated to
the off-si~e clean-up criteria before they can be used as backfill for off-site excavated areas
The selected remedial alternative will provide for treatnment of contanminated soils both on and off-site

The clean-up criterion for off-site soils and sedinents (soils and sedi nents outside the existing fence
of the SCD facility and noted as the SCD facility boundary on Figure 2) is 33 ng/kg of total COCs. All
off-site excavated contam nated soils and sedinents will be renediated to the off-site clean-up criterion



and pass TCLP anal ysis before they can be used as backfill for the off-site or on-site excavated areas

Soils along the western drainage gully (to a depth of 7 feet), soils in the waste piles, sedinments in the
sedi nentati on basin, sediments in and along the unnaned tributary that exceed the off-site clean-up
criterion of 33 ng/kg of total COCs and the soils along the eastern drainage ditch (to a depth of 3 feet)
and Catch Basin #1 (to a depth of 15 feet) that exceed the on-site clean-up criteria of 625/450 my/ kg of
total COCs will either be excavated and treated (using ex situ biorenediation) or biologically treated in
place (in situ biorenediation). If biorenediation is unable to treat the soils to the clean-up criteria
the soils will be excavated and treated with Low Tenperature Thernal Desorption. Excavation beyond a
depth of 15 feet may result in danage to the structural integrity of the Catch Basin. After the soils

adj acent to the Catch Basin have been treated to nmeet the clean-up criteria, the area will be capped wth
a |low perneability asphalt cap

Since shunting down the railroad tracks would detrimentally affect SCD plant operations, soils along the
railroad tracks that exceed the on-site clean-up criteria of 625/450 ng/ kg of total COCs will be
biologically treated in place. If in situ bioremediation is unable to renediate the soils inthis area to
the clean-up criteria, this area will be capped with a | ow perneability asphalt cap which will mnimze
infiltration.

In the event that SCD should reduce or cease operations at this Site, EPAw |l re-evaluate the on-site
clean-up criteria since they are based on occupational exposure

8.1.2.5 Soil and Sedi ment Monitoring

Ecol ogi cal nmonitoring will be conducted annually starting prior to the start of renedial action to
establish a data baseline, and then annually thereafter for a period of at |east five years. The purpose
of the ecological nmonitoring is to docunent that the renedi al objectives are net. The ecol ogi ca
nonitoring activities will include chem cal analysis of surface water, sediments, fish and nuskrat

ti ssue, and bitassays. Decisions regarding the possible need for additional renediation activities will
be made after the monitoring activities have been conducted | ong enough to establish trends and those
trends have been thoroughly eval uated by EPA, DNREC, and any necessary support agencies. Decisions
regarding the need for any possible additional remediation and/or nonitoring activities at the Site wll
be made by EPA in consultation with DNREC

8.1.2.6 Addi tional Wrk

EPA received comments during the public comrent period concerning possible spills and rel eases of

hazar dous substances at the SCD Site that may not have been properly renedi ated or addressed. The EPA
RCRA program has al so expressed concern that areas which would typically be eval uated under a RCRA
Facility Investigation, were not investigated as part of the Superfund Renedial |nvestigation

Therefore, the selected alternative will also require "Hot Spot" sanpling and analysis. Spill areas that
were identified during the Renedial Investigation will be sanpled and anal yzed for potentia

contam nation. Qther areas that may be included in the "Hot Spot" analysis are areas or units at the
Site where hazardous material nmay have been placed or tenporarily stored based on current and past
operational practices. Soil sanples collected fromthese areas will be analyzed to determne if they are
contani nated. The "Hot Spot" investigation will include sanpling and analysis of soils for various
paraneters including volatile organic and seni-volatile organic conmpounds. In addition, twenty-five
per-cent (25% of the sanples will also be sanpled for netals, pesticides, and Pol ychl ori nated Bi phenyls
("PCBs") EPA may require additional work if the results of the "Hot Spot" sanpling identify contam nation
above the clean-up criteria.

8.1.2.7 Summar y

Alternative 6 with a contingency of Alternative 4B, is the selected alternative for the treatment of
soils, sedinents and ground water at the Site, since it neets the threshold criteria, and provides the
best bal ance of long- and short-term effectiveness, pernmanence, inplenentability, and reduction of
toxicity, mobility and vol ume of contami nants through treatnent. The NCP states that EPA will place
priority on treating nmaterials that pose the principal threat at a given site

Alternative 6 is the selected alternative because it has the potential to achieve the sane end result as
Alternative 4B at a substantially |ower cost. EPA and DNREC foresee the use of a conbination of ex situ
bi orenediation and in situ biorenmediation at this Site. For exanple, ex situ biorenediation could be used
for all soils and some sedinments. |f successful, in situ biorenedi ati on woul d be used in the railroad
track area and for sone of the sediments for which access is difficult along the unnamed tributary to Red
Lion Creek and the Red Lion Creek.



Alternative 4B will be inplenented if the additional investigation perfornmed during the Renmedi al Design
denonstrates that biorenmediation will not be able to satisfy the clean-up criteria. Previous studies have
dermonstrated that this technol ogy (Low Tenperature Thernal Desorption) is capable of a 99.9% Destruction
Removal Efficiency ("DRE') for the contam nants found in the soils and sedinents at the Site. In

addi tion, possible recovery and reuse of the product phase will also reduces the volume of residuals
which could require further treatment.

8.2 Performance Standards/dean-up Criteria

8.2.1 G ound Wt er

To reduce the risk to hunman health and the environnent via the exposure pathways attributed to the
migration of ground water fromthe Site, a physical barrier such as a trench or slurry wall shall be
installed along the shorelines of the unnaned tributary to Red Lion Creek and Red Lion Creek to capture
ground water and DNAPLs before they enter Red Lion Creek. In addition, |ow volunme recovery wells shall be
installed to attenpt to recover DNAPL pools which may be identified during the Renedial Design.

The physical barrier shall be designed and constructed to prevent contam nated ground water and DNAPLs
frommgrating to the unnamed tributary to Red Lion Creek and to Red Lion Creek. The length, |ocation,
and material to be used for the construction of the physical barrier shall be approved by EPA in
consultation with DNREC, during the Renedial Design.

The existing ground water extraction wells (RV#1, #2, #3, #4, and #5) shall be repaired (or replaced, if
necessary) so that they shall operate at original design capacity. A ground water extraction system shall
be constructed to acconpany the physical barrier selected during Renedi al Design. The dewatering system
shall collect ground water and punp it to a waste water treatnent plant. The el evation of the Col unbia
aqui fer shall be nmaintained so as not to exceed the seasonal high ground water table prior to
construction of the physical barrier.

The extracted ground water shall be treated to conply with the substantive requirements of the Del aware
Regul ati ons Governing Control of Water Pollution for discharge to the Del aware River (Refer to Table 10
for alisting of the ARARs associated with the sel ected renedy).

Air em ssions generated fromthe treatnent of ground water shall be treated and shall conply with the
substantive requirements of the State of Del aware Inplenentation Plan, the National Em ssions Standards
for Hazardous Air Pollutants, the Delaware Anbient Air Quality Standards, and the Del aware Regul ations
Governing the Control of Air Pollution.

Air residual waste generated as a result of ground water treatnment shall be disposed of at an off-site
facility approved by EPA

Recovery wells shall be installed at areas identified during the Renedi al Design that contain known
DNAPLs. Location of wells and punping rates shall be designed to naxi m ze DNAPL renoval. Collection and
storage of DNAPLs shall conply with the substantive requirenents of the Del aware Regul ati ons Governi ng
Hazar dous Waste. Recovered DNAPLs shall be shipped off-site for disposal in accordance with applicable
federal and state regul ati ons promul gated pursuant to RCRA

An operations and nai ntenance plan for the ground water contai nment and extraction systemshall be

devel oped. The performance of the ground water containnent and extracti on systemshall be nonitored on a
nonthly basis and docunentation of results submtted to EPA and DNREC on a quarterly basis. Qperation of
the systemnay be nodified, as warranted by the performance data collected during operation, as approved
by EPA in consultation with DNREC.

Al conponents of the ground water renedy shall be inplenmented in accordance with the ARARs delineated in
Tabl e 10.

8.2.1.1 Gound Water Investigation/ Mnitoring
I nvestigation

A ground water investigation shall be conducted to characterize the nature and extent of ground water and
DNAPL contam nation. The investigation shall provide infornation to determ ne the extent of ground water
contam nation as well as the technical practicability of renediating ground water to MCLs and ot her

heal t h-based | evel s. Infornmation gathered during this investigation shall address the follow ng areas of
concern: contani nant characteristics; hydrogeol ogi cal conditions; contam nant distribution and potenti al
subsurface migration; performance of aquifer restoration and other previous response actions;



availability of alternative technologies, and an estinmate of the degree of restoration that will be
achievable at the Site, if applicable.

Further investigation of the effluent pipeline shall be conducted to determine the nature and extent of
ground water contamination in this area. Sanpling and analysis of wells located on Air Products property
shal | be performed. Additional nonitoring wells shall be installed on the north side of Red Lion Creek
and on property currently owned by Air Products.

The investigation shall provide the necessary information for EPA to naeke a determi nation of the
technical practicability of ground water restoration as delineated in the OSWER Directive 9234. 2-25
entitled "Quidance for Evaluating the Technical Inpracticability of Gound Water Restoration" and to
devel op final renediati on standards for ground water.

Moni t ori ng

A ground water nonitoring programshall be inplenented to evaluate the effectiveness of the ground water
contai nnent system and DNAPL renoval and contai nnment systens. The exact location of nmonitoring wells to
be included in the nonitoring programshall be determ ned during the Renedi al Design and approved by EPA
in consultation with DNREC. The frequency and duration of the sanpling and the anal ytical paraneters and
net hods to be used shall al so be approved by EPA in consultation with DNREC during the Renedi al Design.
in addition, an operation and mai ntenance ("Q&M') plan approved by EPA in consultation with DNREC shal |
be inplenmented for the ground water nonitoring program Mnitoring shall continue until EPA in

consul tation with DNREC, nakes a final decision on the ground water remedy in a ROD.

Additional nonitoring wells shall be installed at |ocations determ ned during Renmedi al Design by EPA for
the purpose of defining the nature and extent of ground water contam nation.

Trench Excavati on

Sanpling and anal ysis of excavated soils fromthe trench (See Figure 13) shall be conducted in a
statistically significant manner, to be approved by EPA in consultation with DNREC, to determne if soils
require remedi ation. Any excavated soils fromthe trench which exceed the off-site clean-up criterion of
33 nmg/ kg of total COCs will undergo remedi ati on as described in Section 8.1.2

8.2.1.2 Institutional Controls

DNREC shall institute a ground water nanagerment zone (GVE) in the Site area to prevent exposure to
contami nated ground water through the installation of future potable water wells.

Institutional controls will include use, access, and deed restrictions. Wth respect to deed
restrictions, notifications shall be placed on the deeds to the properties that conprise the Site
(includes property currently owned by Cccidental and Air Products which shall linit the future use of the
Site to prevent exposure to ground water and subsurface soils. The deed restriction shall identify the
extent of ground water contam nation and the areas containing subsurface contam nated soils. The
notifications shall remain in effect until drinking water standards are achi eved throughout the

contam nated area and the subsurface soils are renedi at ed.

Signs shall be posted at all times on the west and east side of Route 9, adjacent 50 Red Lion Creek, that
warn the public of the advisory recomendi ng that the public not consume fish fromRed Lion Creek in the
area fromRoute 13 to the Delaware River until the advisory is lifted by DNREC and the Division of Public
Heal t h.

8.2.2 Soils and Sedi nents

8.2.2.1 Perfornmance Standards Common to Both Biorenedi ati on and Thernal Treat nment

To reduce the risk to human health and the environnent, soils and sedi nents shall be renedi ated as
described in Section 8.1, Description of the Sel ected Remedy. Al conponents of the renmedy and
contingency renedy for soils and sediments shall be inplemented in accordance with the ARARs delineated
in Tabl e 10.

Excavation of Soils and Sedi nents
Confirmatory sanpling shall be conducted in a statistically significant nanner, to be approved by EPA in

consultation with DNREC, to determine that sufficient soils and sedi nents have been excavated The
excavat ed areas contai ning contam nated soils in the subsurface shall either be lined with a flexible



nenbrane liner prior to being backfilled or shall be capped in a manner to reduce infiltration through
t he contam nated subsurface soils.

Managenent and Di sposal of Treatnent Residuals

During Renedi al Design, a waste managenent plan shall be developed to identify potential waste streamns
and appropriate handling and di sposal mechani snms. This plan shall be approved by EPA in consultation with
DNREC. In the event treatment residuals are determ ned to be hazardous wastes, they shall be nanaged in
accordance with the federal and state ARARs outlined in Table 10. These wastes may incl ude contam nated
carbon filters, waste water, and recovered product.

Backfilling of Treated Soils and Sedinents

The treated soils and sedi ments nay be backfilled into excavated areas if they satisfy the clean-up
criteria and pass TCLD analysis as follows: all off-site excavated contami nated soils and sedi ments shall
be renediated to the off-site clean-up criterion (33 ng/kg of total COCs) and pass TCLP anal ysis before
they shall ne used as backfill for the on-site or off-site excavated areas; all on-site excavated soils
shall be renediated to the on-site clean-up criteria (625 ng/kg of total COCs with a ceiling of 450 ny/ kg
of 1, 4-dichl orobenzene) and pass TCLP anal ysis before they shall be used as backfill for on-site
excavated areas. On-site excavated soils and sedinments nay only be used as off-site backfill if they neet
the off-site clean-up criterion

O osure of the Sedinentation Basin

Cl osure shall include sanpling of the soils underlying the existing liner in a statistically significant
manner to insure that the soils do not contain concentrations of contam nants which exceed the off-site
clean-up criterion (33 ng/kg of total COCs). Follow ng excavation the area shall be graded and a
protective, vegetative soil cover shall be placed over the area. The soil cover shall: (1) support the
germ nation and propagation of vegetation; and (2) conpact well and not crack excessively when dry. EPA
anticipates that following treatment, the soil will no longer "contain" hazardous wastes and thus wl|
cease to be a hazardous waste for purposes of federal and state |aw. Mintenance of the area fornerly
occupi ed by the sedi nentation basin shall be conducted as necessary until the area is stabilized with

di verse plant growth which can support ani nal species common to the area

Waste Piles

The design, operation, and cl osure and post-closure of the existing waste plies and waste piles generated
during the stockpiling of excavated soil fromeither the pilot scale treatability studies or the
full-scale inplementation of the remedy shall conply with the substantive regulations set forth in the
Del awar e Regul ati ons Governi ng Hazardous Waste, 88 264.250-259 and 40 C.F. R § 264 Subpart M- Land
Treatment for biorenediation and 40 C F. R 8264 Subpart L - Waste Piles for thernal treatnment.

Tanks

The design and operation of tanks used in the treatnent of contam nated soils and sediments shall conply
with the substantive regulations set forth in the Del aware Regul ati ons Governi ng Hazardous Waste, 88§
264.190-199 and 40 C F.R 88 264.190 - 199

Cappi ng

The cap to be constructed in the railroad track and catch basin areas shall consist of asphalt and shal
be constructed in a manner to mninmze infiltration into the subsurface. The areas to be capped shall be
graded to mninize ponding of water and designed to accomodate heavy traffic. Routine inspection and
mai nt enance of the rapped areas shall be required until such tine as EPA determ nes that the subsurface
soils are no longer serving as a source of ground water contam nation. Mintenance shall include repairs
to the asphalt cap as necessary to correct cracks and to control the effects of settling and subsi dence

Catch Basin #1 Integrity Testing

Catch Basin #1 will undergo integrity testing no | ess than once a year upon EPA's approval of testing
plans and protocols in consultation with DNREC. The testing shall consist of a hydrostatic |lest or sone
equi valent test to deternine the integrity of the catch basin. Testing plans and protocols shall be
submitted during Rermedial Design to EPA for approval prior to inplenenting the tests.



Surface Water Runoff Controls

Stormwater runoff fromall areas of soil disturbance resulting fromSite remedi ation activities which
may reach the waters of the state of Del anare without treatment prior to discharge shall be controlled in
a manner consistent with ARARs. EPA, in consultation with DNREC, will approve the control measures to be
inplenented at the Site. Al control measures shall be routinely inspected and maintai ned until EPA, in
consultation with DNREC, determ nes that stormwater runoff no | onger poses a potential to contam nate
waters of the state of Del aware

Wt | ands
Excavation in the wetland areas, if it occurs as part of the renedy, shall meet the following criteria:

1) The excavated areas in the wetlands may remain at the excavated el evati on and grade, no deeper than
three feet, (as opposed to backfilling) if an acceptable marsh substrate exists. The substrate would
be acceptable if it contained sufficient organic matter to support the growh of wetland species and
contains less than 33 ng/kg of total COCs. If the substrate is not suitable for planting, a two to
three inch layer of clean fill containing sufficient organic matter to support wetlands vegetation
shal | be applied before planting. Tenporary stabilization shall include planting of water tolerant
annual species in the exposed wetland area.

2) The upl and areas and banks shall be stabilized in accordance with substantive State erosion and
sedi nentation control requirements. Tenporary stabilization shall include planting of an acceptable
annual species in the upland/ bank areas. The plantings shall be maintained until the area is
stabilized.

3) Natural succession is acceptable as long as there is a Phragnites control plan in place. The
phragm tes control plan shall be approved by EPA in consultation with DNREC. In the event that natural
succession in the wetlands is not successful (e.g. 80%cover within 1-2 years) a contingency plan to
mai ntai n pl antings shall be devel oped.

4) Prior to excavating sedinments in the wetland area, a mni numof four man-days work shall be spent
collecting and noving to a new environment any wildlife residing in areas to be renedi at ed.

5) The excavation of contam nated sedi nent and soils shall be designed and perforned in such a way as to
m ni m ze environnmental harm

A nonitoring plan for wetland vegetation, both planted and naturally occurring, shall be devel oped and
approved by EPA in consultation with DNREC. The wetland monitoring shall be conducted for at |east five
years after the renedial action is conplete in order to docunent the successful re-establishment of

a wetland community.

Any danmage to the wetlands done as part of the renediation activities shall be mtigated on a one to one
ratio and in accordance with Section 404 of the Cean Water Act. The wetland restoration plan shall be
approved by EPA in consultation with DNREC

Er osi on Control

An erosion control plan shall be devel oped and inpl emented which outlines procedures to be used to
control transport of soil and sedinent. The plan shall be devel oped in accordance with state and/or
| ocal regulations and shall be approved by EPA in consultation with DNREC. It shall address all
activities which present the potential for transport of soils and sedi nents.

Health and Safety

During all Site work, Qccupational Safety and Health Administration ("OSHA') standards set forth at 29
C. F.R Parts 1904, 1910, and 1926 governi ng worker safety during hazardous waste operations, shall be
net. The Remedi al Design shall include a Health and Safety Plan to be accepted by EPA.

Al renedial work snail be done in such a manner as to minimze transport of airborne particul ates and
vol atilization of contam nants. As part of the renedial action Health and Safety Plan | evels of
particulate and/or air contam nants considered to pose an unacceptable health risk in accordance with
OSHA regul ations and the National Institute for Qccupational Safety and Health ("N OSH') gui dance
docunents shall be identified along with nmonitoring requirements to neasure particulate counts and/or air
cont am nant concentrations.



An EPA-approved air nonitoring programshall be established for the renmedial action. This nmonitoring
program shal | provide for the protection of on-site workers and prevent the rel ease of unacceptable

em ssions. Enissions fromthe renedial activities shall not exceed a carcinogenic risk of 1 x 10-6. |If
this level is exceeded, control neasures shall be inplemented to reduce em ssions below this |evel

Air monitoring shall be done at appropriate times to ensure protectiveness of human health. If the air
monitoring results indicate that particulate counts and/or air contam nant concentrations are hi gh enough
to pose unacceptable health risks to people on-site or off-site, appropriate neasures shall be taken to
reduce the emssions to safe levels off-site, and either to reduce the em ssions to safe levels on-site
or to protect the workers through personnel protective equipnent.

Institutional Controls

Institutional controls will include use, access, and deed restrictions. Wsh respect to deed
restrictions, notification shall be placed on the deeds to the properties that conprise the Site
(includes property currently owned by Cccidental and Air Products) which shall linmt the future use of
the Size to prevent exposure to ground water and subsurface soils. The deed restriction shall identify
the extent of ground water contami nation and the areas containing subsurface contam nated soils.

Access Restrictions

The existing fence (noted as the SCD boundary on Figure 2) shall be naintained to restrict access to the
operating portion of the Site. A mninumof five (5) signs shall be posted al ong the unnamed tributary to
Red Lion Oreek, the Red Lion Creek, the area around the soil piles, sedinmentation basin, and the western
drai nage gully. The signs shall warn trespassers and any others on the property of the contam nation in
the area and shall be naintained until the soils/sedinments are renediated to the clean-up criteria.

Ecol ogi cal Monitoring

The effectiveness of the selected renmedy in protecting ecol ogical resources shall be nonitored by an
ecol ogical nonitoring plan that shall be devel oped during Renedial Design. The plan shall include

noni toring of wetland soils and sediments, the stream benthic environment, and the aquatic environment.
The plan shall be subnitted for review and approval by EPA in consultation with DNREC. Ecol ogi cal

nmoni toring shall be conducted annually with the first round prior to the start of remedial action to
establish a data baseline and then annually thereafter for a period of at least five (5) years

The ecol ogical nonitoring activities shall include chem cal analysis of surface water, soils/sedinents
and fish and nuskrat tissue, and sedi nent bitassays. An ecol ogical reference station with simlar
sanpling protocol shall be established as part of the ecol ogical nonitoring plan. Annual sanpling shal
be conducted in late spring, but shall not be done directly after a stormevent.

A mnimmof thirteen (13) sanpling stations shall be established for nonitoring the wetlands al ong the
unnaned tributary to Red Lion Creek and Red Lion Creek. Sanples of both soil/sedinent and surface water
shal | be used for chenical analysis and toxicity testing

Fi sh and nuskrat sanples shall be chenmically anal yzed for residues of COCs. Tissue residue of COCs shoul d
not be significantly different than those in the sanme species taken at an appropriate reference site.

Chemi cal anal ysis of sediments shall be conducted according to the EPA-approved nonitoring plan. Sanples
shall be split for toxicity testing. Sanples shall be collected fromareas estinated no have a m ni num of
50% fines (percentage of sedinments that can pass through a 74 nicron sieve).

Sedinent toxicity testing shall be conducted according to the EPA-approved nonitoring plan. A 30% or
greater reduction in survival conpared to the control sanple shall be considered a significant inpact. No
significant inpacts should be observed

If EPA, in consultation with DNREC determ nes that these nonitoring data indicate that the Site-specific
clean-up criteria are no longer protective (for exanple, the chlorinated benzene conpounds remaining in
t he sedi ments beconme nore bioavail abl e due to changing conditions and cause a greater inpact), additional
remedi al measures beyond those described in this ROD nay be required.

A determ nation of success in the recovery of the ecol ogical resources at the Site and the possible need
for additional renediation activities based on the ecological nonitoring will only be nade after the
ecol ogi cal nonitoring activities have been conducted and after evaluation by EPA, DNREC, and any
necessary support agencies using state of the art risk assessnent methods. Decisions regarding the need
for any possible additional renediation activities at the Site will be made by EPA in consultation with



DNREC.
Operation and Mi nt enance

An Qperation and Maintenance ("C&\M') Pl an shall be devel oped for review and approval by EPA in
consultation with DNREC. The &M Pl an shall include requirements for the mai ntenance of the fornmer

sedi nentati on basin, Catch Basin #1, capped areas, on-site soil disposal areas and stormwater controls.
The O%M Pl an shall include formats to be used for documentation of inspections and mai nt enance whi ch
shal | be submitted to EPA and DNREC for review.

8.2.2.2 Performance Standards for Biorenedi ation
Treatability Studies

A workplan for the Biorenediation Treatability Study shall be devel oped during the initial phases of the
Remedi al Design and submitted for approval by EPA in consultation with DNREC. The treatability study
shal | be conducted in accordance with appropriate EPA guidance including but not necessarily limted to
EPA's "Quide for Conducting Treatability Studies under CERCLA: Aerobic Bi odegradati on Remedy Screening,
Interi mQuidance," EPA/540/2-91/013A, July 1991.

The treatability study shall be designed to evaluate the technical feasibility of using in situ and ex
situ biological treatnment for remediating various portions of the SCD site. It shall include an

eval uation of technol ogi es such as solid and slurry phase biorenediation. It shall evaluate the

possi bility of inplenmenting aerobic and anaerobi c bi orenedi ati on.

The effects that the hydrogeol ogy of various portions of the Site nmay have on the biorenediation
alternative under consideration shall be addressed in the treatability study.

The treatability study shall focus on stinulation of indigenous m croorgani snms to degrade the
chl or obenzene.

The treatability study shall include neasures to account for volatilization resulting fromstirring or
agitation. Mass bal ance cal cul ati ons shall be provided in a report of the findings of the treatabiiity
study(s).

If EPA determines, in consultation with DNREC, that based on the results of the pilot scale test ex situ
or in situ biorenediati on can achi eve the soil/sedinent clean-up criteria, then biorenmedi ation shall be
inplenented in the field.

Condi tions Triggering |nplenmentation of Contingency Renedy

If the results of the treatability studies and/or pilot scale tests denmonstrate that bioremediation
t echnol ogy can not neet the soil/sedinment clean-up criteria outlined in Section 8.1 above, Low
Tenperature Thernmal Desorption technology will be used to treat the contam nated soils and sedi nents.

8.2.2.3 Performance Standards for the Contingency A ternative Low Tenperature Thernal Desorption

If it is determined by EPA in consultation with DNREC, that biorenediation is not capable of achieving
either the on-site or off-site clean-up criteria for contam nated soils/sediments, the soils and
sedinents shall be treated using Low Tenperature Thermal Desorption ("LTTD'). In addition to the
performance standards common to both biorenediation and thermal treatnent described above, the specific
performance standards for LTTD are described bel ow

The operation and cl osure of the thernal desorption unit shall conply with the regulations outlined in 40
C F.R Part 264, Subpart X - Mscellaneous Units. Storage of all residual wastes shall conply with the
substantive regul ations set forth in the Del anare Regul ati ons Governi ng Hazardous Waste, Part 264.170-178
and Part 264.190-199 (storage of hazardous waste in containers and tanks).

Treatnment of Air Emissions fromthe Thernal Desorption Unit

Contaminants in the effluent air fromthe thermal desorption unit shall be renoved with a treatnment unit,
the specifications of which shall be determ ned during the Renedi al Design and subject to EPA approval in
consultation with DNREC. The treatnent unit(s) shall be designed and operated in accordance with the
ARARs listed in Table 10.



Pre-design testing of the LTTD process will be conducted to establish operating paraneters. Based on the
pre-design testing results, an Operations and Maintenance Plan will be prepared for EPA' s approval in
consul tation with DNREC

9.0 STATUTORY DETERM NATI ONS

EPA's primary responsibility at Superfund sites is to undertake renedial actions that are protective of
human health and the environnent. In addition, 8§ 121(b) of CERCLA, 42 U S.C § 9621, establishes severa
other statutory requirenents and preferences. These requirenents specify that when conplete, the selected
remedi al action for each site nust conply with applicable or relevant and appropriate ("ARARs")

envi ronnental standards established under federal and state environmental |aws unless a statutory waiver
is invoked. The sel ected remedy al so must be cost effective and utilize treatnment technol ogies to the
maxi num extent practicable. Finally, the statute includes a preference for remedies that pernmanently and
significantly reduce the volume, toxicity or mobility of hazardous substances. The foll owi ng sections

di scuss how the selected remedy for this Site neets these statutory requirenents.

9.1 Protection of Human Heal th and the Environnent
G ound Wt er

The selected interimrenedy for ground water protects human health and the environment by controlling
exposure to contam nated ground water associated with the Site. Gound water containnent will prevent
further migration of contamination fromthe Site to the unnamed tributary to Red Lion Oreek and Red Lion
Creek. Recovery of DNAPLs will reduce and/or elimnate a principal threat by renmoving a continuing source
of contam nati on.

Institutional controls, which provide for the establishnent of a ground water nanagenent zone and deed
restrictions, will prevent future exposure to contam nated ground water and subsurface soils by
prohibiting the future installation of wells in the contam nated aquifer and shall identify the areas
cont ai ni ng subsurface contam nated soils. Ar emssions produced by the treatment of ground water wll
either be treated in the existing plant boilers or other appropriate equi pment (approved by EPA in
consultation with DNREC). Any residual waste generated as a result of air treatment will be shipped
off-site to a treatment or disposal facility approved by EPA. Treated ground water will be discharged to
the Del aware River in accordance with the dean Water Act and NPDES requirenments. This interimrenedy
will be protective of hunman health and the environnent while additional information is collected for EPA
to nmake a final decision regarding ground water renediation in a subsequent RCD.

Soils and Sedinents

The sel ected remedy and the contingency renedy for soils and sedi ments protect human health and the
environnent by elimnating direct contact with contanminants in the soils and sedinents by treating the
contani nated soils and sedinments to health-based nunbers. The railroad track area and Catch Basin #1 will
be capped to minimze infiltration and reduce the mgration of contam nated subsurface soils (greater
than 15 feet in the area adjacent to Catch Basin #1). Catch Basin #1 will he physically tested on a
periodic basis (not |ess than once a year) to ensure that it does not serve as a continuing source of
contami nation to the ground water

Air em ssions which mght be produced by either the selected remedy or the contingency renedy will be
captured by air pollution control equiprment. Ecological nmonitoring of the Red Lion Oreek will ensure that
the selected renmedy is protective of the environment. Through nonitoring, institutional controls and
treatnent, this remedy will be protective of human health and the environmental during and upon

conpl etion of the renedial action. It should be noted that the scope of the selected renedy was desi gned
primarily to address the inpacts associated with the spills which occurred in 1981 and 1986. As noted in
Section 4.2 Final Action - Soils/Sedinents, this remedy does not address any potential risk associated
with the ongoi ng day-to-day operations at the SCD manufacturing facility.

9.2 Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARS)
G ound \Water

EPA is selecting an interimremedy for the containment and treatnent of ground water; and contai nment and
source renoval of known or identified DNAPLs. As part of the interimrenedy, work will be conducted to
reduce the mgration of the plume and data will be gathered to determine the technical practicability of
remedi ating ground water to state and federal standards that are potentially ARARs. Since the remedy for
ground water is an interimrenedy, the standards for drinking water are not applicable at this time and
will be evaluated in a subsequent RCOD. The ground water contai nment systemw ||l be constructed to conply



with the ARARs listed in Table 10.

Soils and Sedinents

The sel ected remedy and the contingency renedy shall attain all action, |ocation, and chemni cal -specific
applicable or relevant and appropriate requirenments for the Site which are listed in Table 10. Al so
included in the table are criteria, advisories or guidance to be considered ("TBCs") for inplenmentation
of this renedy.

9.3 Cost Effectiveness

G ound Water and Soil s/ Sedi nent s

The interimrenedy conponent is the same for both the selected remedy and the contingency remedy. The NCP
requires EPA to eval uate cost-effectiveness by first determning if the alternative satisfies the
threshold criteria: protection of human health and the environnent and conpliance with ARARs. The
effectiveness of the alternative is then determ ned by evaluating the follow ng three of the five

bal ancing criteria: long-termeffectiveness and permanence, reduction of toxicity, nobility, or volune
through treatnent, and short-termeffectiveness. The sel ected renedy neets these criteria and is
cost-effective because the costs are proportional to its overall effectiveness. The estinmated present
worth cost range for the selected remedy is $6.6 to $12.2 nillion. In the event that the sel ected renedy
is not effective in remediating the soils and sedinments to the clean-up criteria, than the contingency
remedy will be inplenmented at a present worth cost of $17.06 mllion.

The interimrenedy for ground water and the selected remedy and the contingency renedy for soils and
sedinents are cost effective in mtigating the risks posed by the contam nants associated with the Site,
they neet all other requirenents of CERCLA, and afford overall effectiveness proportionate to costs.

9.4 UWilization of Permanent Solutions and Alternative Treatnent Technol ogi es to the Maxi num Ext ent
Practi cabl e

G ound Wt er

The interimrenedy for ground water consists of a containment systemand a punp and treat system The
treatment of extracted ground water represents pernanent treatnent of the contami nants. Renoval of
subsurface DNAPLs represents a permanent solution in elimnating a potential continuing source of ground
wat er contam nation. Additional investigation and evaluation is required to determne the practicability
of restoring the contam nated ground water to heal t h-based standards which woul d be a pernanent sol ution.

Soi | s/ Sedi nment s

EPA has determined that the selected renmedy satisfies the statutory preference for treatment as a
principal element and represents the maxi mumextent to which pernmanent sol utions and treatnment

technol ogi es can be utilized in a cost-effective manner for renediation of the Site. This is acconplished
by treating all contam nated soils and sedinents to health-based nunbers. Although the process of

bi orenedi ati on has been utilized for decades in the field of wastewater engineering, its application to
soils and sedinents at hazardous waste sites is new and still undergoing intensive devel opnent. O those
alternatives that are protective of human health and the environnent and conply wi th ARARs, EPA has
deternmined that the selected remedy provides the best bal ance of tradeoffs in terns of |long-term

ef fectiveness and permanence, reduction in toxicity, nobility, or volune through treatnment, short-term
effectiveness, inplenentability, and cost, while also considering the statutory preference for treatnent
as a principal elenment and considering state and community acceptance. The contingency renedy al so
fulfills the requirenent of using pernmanent solutions and alternative treatnent technologies to the

nmaxi mum ext ent practicabl e.

9.5 Preference for Treatment as a Principal El ement
G ound Wt er
The treatment of extracted ground water is a major conponent of the renedy. The contai nnent of ground

wat er and recovery of DNAPLs is an interimrenedy while additional information is collected and eval uat ed
to determne the feasibility of restoring ground water to drinking water standards.



Soi | s/ Sedi nent s

The sel ected remedy and the contingency renedy use treatnment to address the threats posed by contam nants
in the soils and sedinments at the Site. This preference for treatment as a principal element is satisfied
since treatnent of chlorinated benzene conpounds are the principal elenents of either renedy.

10.0 Docunentation of Significant Changes

The fol |l owi ng changes have been nade since the Proposed Plan was issued on April 4, 1994:

1. EPAwIll require that all treated soils/sedinents be sanpled for TCLP analysis prior to being used as
backfill material to verify that the treated soils are not a characteristic hazardous waste

2. EPA received coments during the public conment period concerning possible spills and rel eases of
hazardous materials at the SCD Site that may not have been properly renedi ated or addressed. Based on
this information, EPA will now require "Hot Spot" sanpling and anal ysis as park of the selected
renedy. Spill areas that were identified during the Renedial investigation will be investigated.

O her areas that may be included in the "Hot Spot" analysis are other areas or units where hazardous
materi al may have been placed or tenporarily stored based on present and past operations.

<I M5 SRC 0395193A>
<I M5 SRC 0395193B>
<I M5 SRC 0395193C
<I M5 SRC 0395193D>
<I M5 SRC 0395193E>
<I M5 SRC 0395193F>
<I M5 SRC 0395193G>
<I M5 SRC 0395193H>
<I M5 SRC 0395193I >
<I M5 SRC 0395193J>
<I M5 SRC 0395193K>
<I M5 SRC 0395193L>
<I M5 SRC 0395193M>
<I M5 SRC 0395193N>
<I M5 SRC 0395193C>
<I M5 SRC 0395193P>



TABLE 1

Descriptive Statistics for Chemcals of Concern in On-site Surface Soils

(ng/ kg)
Frequency Range of Met hod Range of Arithmetic St andar d Upper 95%
of Det ecti on Det ect ed Mean Devi ati on Concentrations

Par anet er s Det ection Limts Concentrations Concentrations
Benzene 5-56 0. 005-2 0. 040- 270 8 42 18
Chl or obenzene 31-56 0. 005-3 0. 034- 3300 181 572 320
1, 3-Di chl or obenzene 21-58 0. 010-3 0. 038- 600 38 124 68
1, 2-Di chl or obenzene 33-58 0.010-3 0. 041- 13000 470 1,914 934
1, 4-Di chl or obenzene 42-58 0.010-3 0. 035-41000 3,053 8,638 5, 148
Et hyl benzene 0-56 0. 005-2 0. 000-0 ND ND ND
Tol uene 3-56 0. 005-2 0. 002- 69 1 10 4
1, 3,5-Tri chl or obenzene 41-59 0. 050-5 0. 062-29 2 6 4
1, 2, 4-Trichl or obenzene 41-42 0. 010-5 0. 048- 6288 293 1,078 603
1, 2, 3-Tri chl or obenzene 51-52 0. 050-5 0. 039- 1809 122 323 204
1,2, 4,5-Tetrachl orobenzene 52-54 0. 050-5 0. 040- 232 41 55 54
1, 2, 3, 4- Tetrachl orobenzene 47-47 0. 050-5 0. 058- 869 138 258 205
Pent achl or benzene 49-51 0. 050-5 0.042-921 103 185 149
Hexachl or obenzene 41-59 0.010-5 0.347-14 1 3 2
Ni t robenzene 15-59 0.010-10 0. 144- 22 1 4 2
Met achl or oni t r obenzene 9-58 0. 150- 15 0.225-4 0. 443 1 0.734
PCBs

Arocl or-1016 0-6 0. 000-0 0. 000-0 ND ND ND

Arocl or-1221 0-6 0. 000-0 0. 000-0 ND ND ND

Arocl or-1232 0-6 0. 000-0 0. 000-0 ND ND ND

Arocl or-1242 0-6 0. 000-0 0. 000-0 ND ND ND

Arocl or-1248 0-6 0. 000-0 0. 000-0 ND ND ND

Arocl or-1248 0-6 0. 000-0 0. 000-0 ND ND ND

Arocl or-1260 0-6 0. 000-0 0. 000-0 ND ND ND

ND- Not Detected



TABLE 2

Descriptive Statistics for Chemcals of Concern in On-site Surface Soils

Par anmet er s

Benzene
Chl or obenzene
1, 3-Di chl or obenzene
1, 2- Di chl or obenzene
1, 4-Di chl or obenzene
Et hyl benzene
Tol uene
1, 3,5-Tri chl or obenzene
1, 2, 4-Tri chl or obenzene
1, 2, 3-Tri chl orobenzene
1, 2,4, 5- Tetrachl or obenzene
1, 2, 3, 4- Tet rachl or obenzene
Pent achl or benzene
Hexachl or obenzene
Ni t robenzene
Met achl or oni t r obenzene
PCBs

Arocl or-1016

Arocl or-1221

Arocl or-1232

Arocl or-1242

Arocl or-1248

Arocl or-1248

Arocl or-1260

ND- Not Detected

Fr equency
of
Det ecti on

3-50
33-49
33-50
40-50
42- 49
0- 56
12- 50
36- 47
28-31
42- 46
36- 40
42- 45
44- 47
20- 50

(o2}

T T

A dpbhbOou b
o

OOOOIOOOOOO

(mo/ kg)

Range of Met hod

[eNeoNeoNoNoNoNe

COO00000000000000

. 005- 0.
. 005-0.
010-0.
010-0.
010-0.
005- 0.
005- 0.
050- 0.

010-5

050- 0.
050- 0.
050- 0.
. 005-772
. 010-0.
. 010-0.
. 150- 0.

. 00012-
.00012-
. 00012-
. 00012-
. 00012-
. 00012-
. 00024-

Det ecti on
Limts

02
03
03
03
03
03
02
37

37
37
37

05
10
37

0.
0.
0.
0.
0.
0.
0.

00012
00012
00012
00012
00012
00024
00024

Range of Arithmetic
Det ect ed Mean

Concentrations

[eNelNeoNeoNoNoNoNoNoNoNoNolNoNolNolNo]

e e e i el

. 036-170 4
. 003- 5600 228
. 004- 2600 97
. 005- 10000 423
. 007-59000 2,396
. 000-0 ND
.002-170 4
.004-31.5 2
. 064- 6100 298
.017-1250 88
. 009-994 80
. 020- 959 73
. 005-772 48
.002-39. 2 1
.621-4. 39 0. 349
.247-1.05 0. 247

0 ND

0 ND

0 ND

0 ND

0 ND

0 ND

0 ND

Concentrations

6666666

St andard
Devi ati on

26
890
407

1,584
9, 396

16

1, 200
252
221
210
129

0.925
0. 189

Upper 95%

Concentrations

4,

ND

0.
0.

ND
ND
ND
ND
ND
ND
ND

11
461
203
833
832

700
156
144
131

84

598
173

0.734



TABLE 3

Descriptive Statistics for Chemcals of Concern in On-site Surface Soils

Par anmet er s

Benzene
Chl or obenzene
1, 3-Di chl or obenzene
1, 2- Di chl or obenzene
1, 4-Di chl or obenzene
Et hyl benzene
Tol uene
1, 3,5-Tri chl or obenzene
1, 2, 4-Tri chl or obenzene
1, 2, 3-Tri chl orobenzene
1, 2,4, 5- Tetrachl or obenzene
1, 2, 3, 4- Tet rachl or obenzene
Pent achl or benzene
Hexachl or obenzene
Ni t robenzene
Met achl or oni t r obenzene
PCBs

Arocl or-1016

Arocl or-1221

Arocl or-1232

Arocl or-1242

Arocl or-1248

Arocl or-1254

Arocl or-1260

ND- Not Detected

Fr equency
of
Det ecti on

30-121
72-120
43-121
57-121
78-120
4-121
33-121
71-121
87-91
99- 109
101-118
104-111
92-110
48-122
62-122
18-122
0-0
0-10
0-10
0-10
0-10
0-10
0-10
0-4

(mo/ kg)

Range of Met hod
Det ecti on

[eNeoNeoNoNoNoNe

COO00000000000000

Limts

. 005- 0.
. 005-0.
010-0.
010-0.
010-0.
005- 0.
005- 0.
050- 0.
010-0.
050- 0.
050- 0.
050- 0.
005- 0.
010-0.
010-0.
150- 0.

. 00012-
.00012-
. 00012-
. 00012-
. 00012-
. 00024-
. 00024-

02
03
03
03
03
02
02
37
05
37
37
37
37
05
10
37

0.
0.
0.
0.
0.
0.
0.

00012
00012
00012
00012
00012
00024
00024

Range of
Det ect ed

Concentrations

[eNelNeoNeoNoNoNoNoNoNoNoNolNoNolNolNo]

e e e i el

. 029- 200
. 004- 4700
. 005- 2900
.007-4700
. 009- 160000
. 170- 1200
. 031-1100
.013-10

. 058-760
. 018-827
. 024- 196
. 040- 1030
.011-573
.002-2. 14
. 070- 27
.016-3

0
0
0
0
0
0
1

10-0. 32

Arithnetic

Mean

ND
ND
ND
ND
ND
ND

Concentrations

113
32
90
3, 846
11
13
0. 436
20
23

22
13
0.136
0. 9559
0.178

0. 056

St andard
Devi ati on

28
375
280
492

18, 276

666666

117
108

1

104
96

24
108
61

0. 290
3

0. 382

0. 107

Upper 95%
Concentrations

6

0

12
174
77
169
, 779
30
31
. 609
39
39
11
40
24
. 182

0. 239

ND
ND
ND
ND
ND
ND

0.134



TABLE 4

Exposure Scenari os and Potenti al

Current Wrker

.

I nci dental soil ingestion
Der mal absorption from soil
I nhal ati on df airborne soil

Fut ure Wr ker

Incidental soil ingestion
Der mal absorption from soil
I nhal ati on of airborne soil
I ngestion of groundwater

Current Hunter/Fi shernan

Inci dental soil ingestion
Der mal absorption from soil

I nhal ati on of airborne soil
I ngestion of fish

Der mal absorption from surface water

Dermal contact wth sedi nent

Exposur e Rout es

Current Visitor

I nci dental soil ingestion
Der mal absorption from soil
I nhal ati on of airborne soil

Future Visitor

Incidental soil ingestion
Der mal absorption from soil
I nhal ati on of airborne soil
I ngestion of groundwater



TABLE 5

SUMVARY COF CARCI NOGENI C RI SKS1

POTENTI AL RECEPTCRS

EXPOSURE SCENARI CS Current Wrker Current Visitor Future Worker Future Visitor Hunt er / Fi sher man
Soi | Ingestion 2.13E-05 4. 27E-06 2.13E-05 4. 27E- 06 2. 54E- 06

Soi | Dermal Contact 1. 00E- 04 2. 00E- 05 1. 00E- 04 2. 00E- 05 1. 62E- 05

Soi | Dust |ngestion 1. 77E- 07 1. 77E- 08 1. 77E- 07 1. 77E- 08 2.11E-08

G ound Water |ngestion NA2 NA 4. 38E- 04 4. 38E- 04 NA

Fi sh I ngestion NA NA NA NA 0. O0OE+00
Surface Water Dermal Contact NA NA NA NA 9. 61E- 06

Sedi nent Dernal Cont act NA NA NA NA 2. 19E-05
TOTAL Rl SK* 1. 22E- 04 2.43-05 4. 50E-03 4. 62E-04 5. 03E- 05

*Ri sk val ues represent the increased |ikelihood of devel oping cancer as a result of exposure to contam nants via each scenario.
Arisk values of 1 X e-04 or 1 X 10-4 in determning the need for renediation at a site.

1 Ri sk based on the upper 95% confidence limt exposure concentrations

2 Not applicable



EXPOSURE SCENARI OS

Soi | Ingestion

Soi| Dernmal Contact

Soi | Dust |ngestion

G ound Water |ngestion

Fi sh I ngestion

Surface Water Dermal Contact
Sedi nent Dernal Cont act

TOTAL Rl SK*

SUMVARY OF NON- CARCI NOGENI C HAZARD | NDI CES1

Current Wrker

0. 837

4.44

0. 006

TABLE 6

Current Visitor

0. 167

0. 888

0. 0008

NA

1.08

0. 837

4. 44

0. 006

324

NA

NA

NA

329

POTENTI AL RECEPTCRS

Fut ure Worker Future Visitor

0. 167

0. 888

0. 0006

32. 4

NA

NA

NA

33. 4

Hunt er / Fi sher man

0. 105

0. 768

0. 0007

NA

0. 00005

0. 239

0.21

1.32

2. 54E- 06



TABLE 8

EPA Anal ytical Data
March 1990 Fi sh Sanpling Event
Red Lion Creek

Par anet ers Units Carp Fillet Identification
F-1 F-2
Met hyl ene Chl ori de ug/ Kg 51 65
Acet one ug/ Kg 240 870
Car bon di sul fide ug/ Kg 24 130
Benzene ug/ Kg 95 *
Tol uene ug/ Kg 10 *
Chl or obenzene ug/ Kg 870 *
1,3 D chl orobenzene ug/ Kg 660 *
1,4 Dichl orobenzene ug/ Kg 4,000 *
1, 2 Di chl orobenzene ug/ Kg 3, 100 *
| sophor one ug/ Kg 370 *
1,2,4 Trichl orobenzene ug/ Kg 7,100 *
Bi s(2- Et hyt hexyl ) pht hal ate ug/ Kg 450 620
4, 4- DDE ug/ Kg 1, 700 *
Aroclor- 1,200 ug/ Kg 4,700 *
Bari um ug/ Kg 1.7 2.6
Cal ci um ug/ Kg 2,100 4,240
Copper ug/ Kg 6.6 1.8
Iron ug/ Kg 99.9 31. 4
Lead ug/ Kg 7.2 1.2
Magnesi um ug/ Kg 1, 320 1, 500
Manganese ug/ Kg 3.3 5.9
Mer cury ug/ Kg 2.7 0.97
Pot assi um ug/ Kg 19, 600 19, 000
Sel eni um ug/ Kg 10. 8 4.7
Sodi um ug/ Kg 1, 690 1, 980
Zi nc ug/ Kg 35.1 37.4

* - Anal yte not detected.

<I M5 SRC 0395193Q>
Bi or enedi ati on

(B) Thernal Treatnent



TABLE 10
APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARSs)
AND TO BE CONSI DERED MATERI AL ( TBCs)
STANDARD CHLORI NE SI TE

ARAR
ARAR or TBC Legal Citation Cl ass Requi rement Synopsi s
I. CHEM CAL SPECIFIC
A \Water
1. Clean Water Act Cl ean Water Act, Section Rel evant Water quality criteria set at levels to protect human health
303 and for water and fish ingestion and protection of aquatic life in
Appropriate streans, |akes, and rivers.
2. Health Effects To be Non-enforceable toxicity data for specific chemcals for use in
Assessnent consi dered public health assessments. Also "to be considered" are
Car ci nogeni ¢ Potency Factors and Reference Doses provided
in the Superfund Public Health Eval uati on Manual .
3. EPA Heal th Advisories EPA Office of Drinking To be Non-enforceable toxicity data for specific chemcals for use in
Wat er consi der ed public health assessments. Also to be considered are
Car ci nogeni ¢ Potency Factors and Reference Doses provides
in the Superfund Public Health Eval uati on Manual .
4. Del aware To be The reports were adopted as policy by the DNREC
Conpr ehensi ve Water consi dered Secretary. Anong these reports is the Groundwater Quality
Resour ces Managenent Managenent Report, July 1983, which provided Del aware
Conmmi ttee Reports, with a nunber of tools for dealing with ground-water
Decermber 13, 1983 cont ami nati on.
B. Air
1. Clean Air Act 42 U.S.C. § 7401
a. National Emmi ssions 40 C.F.R Part 61 Rel evant St andards pronul gated for air em ssions from specific source
St andards for and categories. Not applicale but may be relevant and
Hazardous Air
Appropriate appropriate for emi ssions fromair
strippers at Superfund
treatnent.
Pol | utants sites.
b. State of Del aware 40 C. F.R Section 52, Rel evant Sets forth the State's Inplenentation Plan for Attainnment of
I mpl ement ati on Pl ans 420- 460 Subpart | and Air Quality Standards.
for Attainment and Appropriate

Mai nt enance of
Nati onal Anbient Air
Qual ity Standards

2. Delaware Ambient Air Title 7, Del aware Code, Applicabl e Est abl i shes anbient air quality standards.
Qual ity Standards Ch 60, Regul ation 3,
Section 6003

Applicability to
Sel ect ed Renedy

Surface water in the wetlands and the Red Lion
Creek must attain these standards.

To be considered where renedial action addresses
ri sk-based criteria or when setting clean-up standards
for the protection of human heal th.

To be considered where renedial action addresses
risk-based criteria or when setting clean-up standards
for the protection of human heal th.

To be considered for ground-water nonitoring.

Rel evant and appropriate for potential releases
resulting fromsoil/sedi ment and ground-water

Applicable for potential releases fromair stripping
of ground water excavation work or other renedial
actions.

Applicable for potential relesse fromair stripping
of ground water, excavation work, or other renedial
actions.



ARAR or TBC

10.

LOCATI ON SPECI FI C

Coastal Zone
Managenment Act of
1972;

Coastal Zone Act
Reaut hori zati on
Amendnents of 1990

The Archaeol ogi cal
and Historical
Preservation Act of
1974

Protection of
Fl oodpl ai ns

Protection of Wetlands

Del awar e Coast al
Zone Act, 7 Del aware
Code Chapter 70;
Coastal Zone Act
Regul ations, 6/9/93

Del awar e Wt | ands
Regul ations Revi sed
June 29, 1894

Del awar e Regul ati ons
Governing the Use of
Subaqueous Lands,
amended Septenber 2,
1992.

Del awar e Executive
Order 56 on
Freshwat er Wet!| ands
(1988)

Governor's

Roundt abl e

Report on Freshwater
Wet | ands (1989)

Ground Water
Protection

Legal Citation

16 U.S.C., 1451 et seq.
15 C.F.R Part 930

16 U.S.C. § 469

40 C.F.R Part 6,

Appendi x A

40 C.F.R Part 6,

7 Del aware Code
Sections 7003, 7004

Sections 1,2,7

Sections 1,3,4

EPA 440/ 6- 84- 002

ARAR
Cl ass
Applicabl e
Applicabl e
Applicable
Applicable
To be

consi der ed

Applicable
Applicable
To be

consi der ed

To be
consi der ed

To be
consi der ed

Requi renment Synopsi s

Requires that Federal agencies conducting or supporting
activities directly affecting the coastal zone, conduct or
support those activities in a manner that is consistent with
the approved appropriate State coastal zone managenent
program (See Del aware's Conprehensive Update and

Routine Program | npl enentation, March 1993)

Requirenents relating to potential |oss or destruction of
significant scientific, historical, or archaecol ogi cal data

Sets fourth EPA policy for carrying out provisions of
Executive Order 11988 (Floodplain Managenment) which

requires actions to avoid adverse effects, mininmize potential
harm and restore and preserve natural and beneficial values.

Sets forth EPA policy for carrying out provisions of
Executive Order 11990 (Protection of Wetlands) which
requires actions to avoid adverse effects, mininmize potential
harm and restore and preserve natural and beneficial values.

Controls the |location, extent, and type of industrial
devel opment in Del aware's coastal areas.

Requires activities that may adversely affect wetlands in
Del aware to be permitted. Permits nust be approved by the
county or nunicipality having jurisdiction.

Requires activities that affect public or private subaqueous

General policy to minimze the adverse effects to freshwater
wet | ands.

General policy to mnimze the adverse effects to freshwater
wet | ands.

Identifies ground water quality to be achieved during
remedi al actions based on aquifer characteristics and use.

Applicability to
Sel ect ed Renmedy

Renedi al actions are required to be consistent, to
the maxi num extent practicable, with Delaware's

coastal zone management

program EPA nust notify

Del aware of its determi nation that the actions are
consistent to the maxi num extent practicable.

Further action will be taken to identify resources
and, if identified, action will be taken to mtigate any
adverse effects on those resources that would result

fromconstriction. |If

resources happen to be

identified in other areas (although no specific actions

will be taken to find),
any adverse effects ont

action will be taken to mitigate
hose resources that would

result frominplenentation of t he renedial action.

Appl i cabl e since nuch of

the renedial action will

take place within the 100-year floodplain.

Applicable to any portion of the remedy which may

affect the wetlands.

W11l be considered for

consi stency since the renedial

action is located in Del aware's coastal area.

Any substantive requirenents shall be nmet since
wet | ands may be dredged (or excavated) and
restored along the unnanmed tributary. Since all of
the wetland remediation is considered "on-site",
pursuant to Section 121 of CERCLA, no permt will

be obt ai ned.

Any substantive requirements shall be net since the
lands in the State be permitted. renediation may involve dredging or

the unnaned tributary.

Since all of the wetland

remedi ation is considered "on-site", pursuant to

Section 121 of CERCAL,

no permt will be obtained.

To be considered for wetland renedi ation and

restoration.

To be considered for wetland renedi ation and

restoration.

The EPA aquifer classification will be taken into
consi deration during design and inplenentation of

the treatment renedy.

excavating of



ARAR or TBC

ACTI ON SPECI FI C
M scel | aneous

Del awar e Regul ati ons
Governi ng Hazar dous
Subst ance Cl eanup,
1/93

Wat er

Cl ean Water Act
(CWA) ; National

Pol | ut ant Di scharge
Eli mi nation System
Requi renments

State of Del aware
Regul ati ons Gover ni ng
the Construction of
Water Wells,

January 20, 1987

Del aware Water

Qual ity Standards, as
anended, February 26,
1993

Del aware River Basin
Commi ssi on ( DRBC)
Water Quality

Del awar e Regul ati ons
Governing the

Legal Citation

Section 9

40 C.F.R Part 122-125

Sections 3,4,5,6,7,8,9
10

Sections 3-6, 8-10, 11.1,
11.2, 11.3, 11.4, 11.6, 12

DRBC Ground Water
Protected Area

Regul ation, No. 4, 6(f)
9, 10; Water Code of the
Basin, Sections 2.20-4,
2.50.2

Sections 1, 3,5.05

ARAR

Cl ass

Rel evant
and
Appropriate
Applicable
Applicable
Applicable
Applicabl e
Applicable

Requi renment Synopsi s

Establ i shes clean-up criteria for hazardous waste sites.(1x10-5;

Hazard I ndex of 1; or natural background if higher). Only

criteria considered relevant and appropriate are for soils and

sedi nent .

Enforceabl e standards for all discharges to waters of the
United States.

Contain requirements governing the |ocation, design,
installation, use, disinfection, nodification, repair, and
abandonnment of all wells and associ ated punping equi pnent.

Standards are established in order to regulate the discharge
into state waters in order to maintain the integrity of the
wat er .

Regul ate restoration, enhancenent, and preservation of
waters in the Del aware River basin.

Contain information pertaining to water allocation permts
and criteria for their approval.

Applicability to
Sel ect ed Renmedy

1. Soils and sedinments will be remediated to 1X10-6.
2. WII be considered during ground water
investigation.

Di scharge linmts shall be net for all on-site

di scharges to surface water including treated ground
water. |f ground water treatment is provided by a
means ot her than the existing wastewater treatnent
facility, only substantive requirements need by net
and no pernmit shall be obtained.

Installation of any nonitoring and recovery wells and
the abandonnent of wells shall meet all substantive
requirenments.

Applicabl e should the ground-water treatnent
systeminvol ve discharge to surface water.

Applicable if remedial action involves discharge of
>50, 000 gal | ons/day average over any nonth or a

wi t hdrawal of ground water of 100,000 gal | ons/day or
nore average over any nonth.

May be applicable for the ground-water recovery
system No pernmit required.



ARAR or TBC Legal Citation

6. State of Delaware
G oundwat er

7. Del aware Regul ations Section 7,8,9, 10,11, 12,
Governi ng Control of 13
Wat er Pol | ution,
amended 6/23/83

C. Ar

1. Control of Air EPA OSWER Directive
Enmi ssions fromAir 9355. 0- 28
Strippers at Superfund
Ground Water
Sites, June 15, 1989

2. Del aware Regul ations Regul ations Number 2,
Governing the Control 19, 24
of Air Pollution

D. Sedinents/ Solids

1. Delaware Sedi nent
and St or mnat er
Regul ati ons
January 23, 1991

Section 3,6,9, 10,11, 15

E. Waste Handling and
Di sposal

1. Delaware Regul ations Sections 2,5,6
Governing Solid Waste

ARAR
Cl ass

To be
consi dered

Applicable

To be
consi der ed

Applicable

Applicable

Rel evant
and
Appropriate

Requi renment Synopsi s

Policy for ground-water nmanagenent.

Contain water quality regulations for discharge int surface
and ground water.

Policy to guide the selection of controls for air strippers at
groundwat er sites according to the air quality status of the

site's location (i.e., ozone attainment or non-attainnent area).

Sets fourth the requirement that a pernmit is necessary to
operate an air stripper if emissions will exceed 2.5 | bs./day.
Section 2 describes general conditions. Section 19 deals with
odor. Section 24 deals with volatile organic conpounds.

Establ i shes a statew de sedi ment and stormwater
menagenent program

Establ i shes regul ations to inplnmeent an inproved solid waste
menagenent program

Applicability to
Sel ect ed Renmedy

To be considered in setting the ground water
managenent zone.

Applicable for discharge of treated ground water
into surface water. Also applicable for stornmwater
runoff into the unnanmed tributary and Red Lion
Creek.

To be considered in determining if air em ssions
controls are necessary for an air stripper because

New Castle is in an ozone non-attai nment area.

Sources nost in need of controls are those with

em ssions rates in excess of 3 Ibs./hour of 15 |bs./day
or a potential rate of 10 tons/year of total VOCs.

If emissions exceed 2.5 | bs./day then the substantive
requirenments of the regulation nust be nmet. |In
addition, the em ssions fromthe air stripper nust
neet the Anbient Air Quality Standards set forth in
Regul ation 3 of 7 Del aware code, Chapter 60,

Section 6003.

A stornmwat er and sedi nent managenent plan
consistent with Del aware requirements nust be
approved by Del aware before construction disturbing
over 5,000 square feet of land can begin.

May be relevant and appropriate for the residual
wast e generated fromthe treatnent of ground water,
soils, and sedinments.



ARAR or TBC

2. Del aware Regul ations
Gover ni ng Hazar dous
Wast e

3. Resource Conservation
and Recovery Act of
1976; Hazardous and
Solid Waste
Amendnents of 1984

4. Standards Applicable
to Generators of
Hazar dous Waste

5. RCRA Requirenents
for Use and
Managenent of
Cont ai ners

6. RCRA Requirenents
for Tanks Systens

Legal Citation

SEE BELOW
E.4, E5 EG6, E7, EB8,
E.9, E 10, E. 11, E. 13.

SEE BELOW

E. 4, E5 E6, E7 ESB8,
E.9, E. 10, E 11, E 12,

E. 13, E. 14, E 15E, E. 16

Federal RCRA

regul ati ons woul d not
apply for those

regul ati ons which

Del aware has the
authority from EPA to
admi ni ster.

Del awar e Regul ati ons
Gover ni ng Hazar dous

Waste, (DRGHW Part

262.10-58

EPA Regul ations, 40
C.F.R part 262.10-58

DRGHW Part 264.170-
178 EPA Regul ations, 40
C.F.R Part 264.170-178

DRGHW Part 264. 190-
199

EPA Regul ations, 40
C.F.R Part 264.190-199

ARAR

Cl ass

SEE

BELOW

SEE

BELOW
Applicable
Applicable
Applicable

Requi renment Synopsi s

Del awar e Regul ati ons Governi ng Hazardous Waste Part 261
define "hazardous waste". The regulations |isted bel ow apply
to the handling of such hazardous waste.

Regul ati ons the managenent of hazardous waste, to ensure the
saf e di sposal of wastes, and to provide resource recovery
fromthe environment by controlling hazardous wastes "from
cradle to grave."

Establ i shes standards for generators of hazardous wastes
including waste determ nation manifests and pre-transport
requirenents.

Requi rements for storage of hazardous waste in storage
cont ai ners.

Requirements for storage or treatnent of hazardous waste in
tank systens.

Applicability to
Sel ect ed Renmedy

SEE BELOW

SEE BELOW

Applicale to the wastewater treatnment plant and

resi dual

waste generated by the treatment of soils &

sedinments if the waste generated by the treatnent

systen(s)

Applicable for tenporary storage containers and on-site

site treat

Only appli

is a RCRA-hazardous waste.

ment systens.

cable for onsite treatment

systenms and

temporary storage tanks containing hazardous waste.



ARAR Applicability to
ARAR or TBC Legal Citation Cl ass Requi rement Synopsi s Sel ect ed Renedy

7. Standards for owners DRGHW Part 264.220- Applicabl e Requirenents for storage or treatment of hazardous waste in §264.228 is applicable to the existing surface

and operators of
facilities that store or
treat hazardous waste
in surface

i npoundnent s

Standard for owners

and operators of
facilities that store or
treat hazardous waste
in waste piles

Standards for owners

of operators of
facilities that treat or
di spose of hazardous
waste in |and

treatment units

Standards for owners

or operators of
facilities that treat or
di spose of hazardous
waste in incinerators

St andards for owners

or operators of
facilities that treat or
di spose of hazardous
waste in mscellaneous
units

Standard for owners

or operators of
facilities that treat or
di spose of hazardous
wast e.

231

EPA Regul ations 40
C. F. R Subpart K
264.220-231

DRGHW Part 264. 250-
258

EPA Regul ations, 40
C.F.R Subpart L

DRGHW Part 264. 270-
283

EPA Regul ations, 40
C. F. R Subpart —
264.270- 283

DRGHW Part 264. 340-
351

EPA Regul ati ons,
40 C. F.R Subpart O
264. 340- 351

DRGHW Part 264. 600-
603

EPA Regul ations, 40
C. F. R Subpart X
264.600- 603

EPA Regul ations
C. F. R Subpart AA
264.1030- 1037

surface inpoundnents.

Requi rements for storage
waste piles
264. 250- 258

Requirements for storage
land treatment units

Requi rements for storage
incinerators

Requi renments for storage
m scel | aneous units

Applies to process vents associated with air stripping
operations that manage hazardous wastes.

i mpoundnent .
§264.220-231 are applicable to any soils and
sedi m ents which are excavated and store in a
surface inpoundment prior to or

§264.258 is applicable to the existing soil
§264. 250- 258 are applicable to any soils and
sedi ments which are excavated and stored in waste
piles prior to, or during treatment.

Applicable to Existing bioremediation if a |land
treatnent unit is selected for the biorenediation
t echnol ogy.

Applicable to | ow tenperature thernal

of soils and sedinents.

Applicable to | ow tenperature thermal
soils and sedinents.

Applies to treatment of ground water

stripper.

during treatnent.

desporption of



ARAR or TBC

13.

14.

15.

16.

The Hazardous Waste
Permit Program

Identification and
Listing of Hazardous
Wast es

St andards Applicable
to transporters of
hazar dous waste

RCRA Land Di sposal
Restrictions

Legal Citation
DRGHW Part 122
EPA Regul ations, 40
C.F.R Part 270

DRGHW Part 261

EPA Regul ations, 40
C.F.R Part 261

DRGHW Part 263
EPA Regul ations 40,

EPA Regul ations 40,
C.F.R Part 263.10-31

DRGHW Part 268

EPA Regul ati ons, 40
C.F.R Part 268

ARAR

Cl ass

Applicable
Applicable
Applicable
Applicable

Requi renment Synopsi s

Requires a permit for the treatnment, storage, or disposal or
any hazardous waste as identified or listed in Part 261.

Identifies solid wastes which are regul ated as hazardous

wast es.

Establ i shes standards for transportation of hazardous waste.

Restrictions on | and di sposal of hazardous wastes.

Applicability to
Sel ect ed Renmedy

Any Substantive requirenments will be net.

But no permit will be required for on-site activities.

Use to determ ne which naterials nust be managed

as a hazardous waste.

Applicable to residual

waste generated by the

treatment of soils and sediments and recovered

DNAPL.

Applicable for off-site |and di sposal of hazardous
waste generated fromthe treatnent of groundwater,

soils and sediments.



RESPONSI VENESS SUMVARY

STANDARD CHLORI NE CF DELAWARE, | NC.
DELAWARE CI TY, NEW CASTLE COUNTY DELAWARE

The Responsi veness Summary docunents public concerns and coments expressed during the public coment
period. The sumrary al so provi des EPA's response to those comments. The information is organized as
fol | ows:

| Overvi ew

1. Background on Conmmunity | nvol venent

1. Summary of Comments and EPA Responses from

(1) The Public Meeting
(2) Ctizens
(3) Potential |y Responsible Parties (PRPs)

Air Products

Ccci dent al

Standard Chl orine of Del awnare
(4) Nat ural Resource Trustees

Nati onal Cceani ¢ and At nospheric
Admi ni stration

Fish and Wlidlife Service
l. OVERVI EW

A public comment period was held fromApril 4, 1994 through May 4, 1994 to receive coments fromthe
public on the Renedial Investigation/Feasibility Study (RI/FS) Reports, the Proposed Renedial Action Plan
(PRAP), and EPA's preferred alternative for the Standard Chlorine of Del aware Superfund Site. The public
comrent period for witten and oral conments on these docunents was extended to June 6, 1994 due to a
tinely request from Standard Chlorine. In a letter dated May 31, 1994 Standard Chlorine of Del aware
requested additional information fromEPA as well as an extension of tine to provide comrent on the PRAP.
EPA had no witten docunmentation to respond to this additional request and in turn EPA granted Standard
Chlorine an extension to June 8, 1994 50 submt conmments.

To facilitate commenting, EPA held a public nmeeting on April 27, 1994 in Carpenters Union Hall, 626

W I mngton Road, New Castle, Delaware at 7:00 P.M At the neeting, EPA discussed the Renedi al
Investigation (R), including the R sk Assessnent (RA), and the Feasibility Study (FS) Reports which were
devel oped for the Site. EPA also presented the Proposed Plan for elinmnating and/or mtigating the public
heal th and environmental threats posed by the contami nation detected in environmental nedia at the

At this nmeeting, EPA explained that the preferred alternative consisted of two components: one for ground
water and the other for soils and sedinents. The preferred alternative for ground water is an interim
remedy to contain ground water with a physical barrier, such as a trench or slurry wall, to prevent it
frommgrating to the Red Lion Creek. The preferred alternative for soils and sedinents is a final renmedy
whi ch consists of treating this contam nated nedia, either in situ or ex situ with biorenedi ati on

technol ogy. If biorenediation is unsuccessful in treating the soils and sedinments to the clean-up
criteria, then the soils and sedinents woul d be excavated and treated with | ow tenperature thernal

desor pti on.

The April 27, 1994 public meeting al so provided the opportunity for the public to ask questions and
express opinions and concerns. The comments and questions received at the public neeting, along with EPA
responses, are summarized in Section Ill of this docunent.



1. BACKGROUND ON COVMUNI TY | NVOLVEMENT

Community invol venent at the site has been noderate throughout the Superfund process. Interest has
focused prinmarily on issues of groundwater contanination and the safety of consum ng fish fromRed Lion
Creek. EPA initiated several comunity invol verent activities to obtain public input on renedia
activities at the Site. These activities included

e Developnent of a nailing list, which included the addresses of residents who live within a %nile
radius of the site.

e Opening the public comment period for the Proposed Renedial Action Plan, April 4, 1994 to June 8
1994.

e Distribution a fact sheet which sumarized EPA's Proposed Remedi al Action Plan

e Hosting a public neeting on the Proposed Renedial Action Plan on April 27, 1994.
The public comment period was announced in the April 4, 1994 edition of the WI mngton News Journal and
the April 7, 1994 edition of the New Castle Weekly. Followi ng the announcenents, EPA mailed approximately
3000 copies of the fact sheet to residents in the area which summarized the six alternatives that
addressed the | ong-termclean-up of the Site.

111, SUMVARY OF COMMENTS AND EPA' S RESPONSES

1. PUBLIC MEETI NG

Approxi mately 30 people attended the public neeting, including residents, representatives fromEPA the
State, and industry. The neeting |asted two and one-half hours. As discussed in Section | of this
docunent, EPA presented an overview of the Site, including a history of releases, findings of the studies
conducted to date, and the alternatives evaluated for remediation, including EPA's preferred alternative

Several residents asked questions for clarification of EPA's presentati on. These questions were answered
at the neeting. There were other questions and comrents relating to health effects posed by the Site, the
quality of fish in the Red Lion Creek and Del aware R ver, worker and residential exposure to releases at
the Site, and specific comments on EPA' s recommended al ternative. These questions and comments are
summari zed later in this Responsiveness Summary.

The primary concerns voiced by the citizens involve the foll ow ng:
e The inpact of the ground water contanination and the proposed renedy on residential wells;

e The quality of fish in Red Lion Creek and the Del aware River and the need for proper posting of
signs to informthe public;

« Inpact of dredging sedinments on aquatic life in Red Lion Creek and the Del aware R ver

e Overall industrial practices of Standard Chlorine resulting in spills, worker exposure, and air
rel eases inpacting the comunity;

e The inability of biorenmediation to treat the soils/sedinents to the clean-up criteria, the
long-terminpact of biorenediation, and the tine franme for renedi ation

A copy of the public neeting transcript and letters forwarded by citizens are located in the

Adm ni strative Record. questions and comments presented at the April 27, 1994 neeting are sunmmarized
briefly in this section and are grouped according to subject. The EPA response foll ows each of the
questions or comments presented

1.1 Comment
Two residents at the public neeting were concerned that the contam nated ground water at the SCD Site

could mgrate off-site and contam nate private drinking wells. One resident identified the |ocation of
her well in relationship to the Size



EPA Response

EPA expl ai ned that the Renedial investigation denonstrated that the contanination of ground water is
limted to the Col unbi a aquifer. Typically, domestic or private wells in this area are located in the

Col unbi a aquifer. The water in the Colunbia aquifer at the SCD Site fl ows underneath the Standard
Chlorine Site to the Red Lion Creek. The private wells identified at the neeting are not in the pathway
of ground water flow fromthe Site and therefore should not be inpacted by any ground water contam nation
at the Site.

EPA expl ained that although it is unlikely that the SCD Site is inpacting any private wells, there may be
ot her sources of contam nation that could inpact private wells. EPA recommended that residents with
concerns about the quality of their water fromprivate wells have their wells sanpled and anal yzed on a
peri odi c basis.

1.2 Conmmrent

A few residents were concerned that the reconmended renedial alternative for ground water woul d | ower the
wat er table and possibly dry up or deplete ground water necessary for the private wells.

EPA' s Response

EPA expl ai ned that the existing punmp and treat systemat the Site woul d be nmaintai ned and woul d not
inmpact private wells. The existing punp and treat systemwas originally designed to prevent ground water
fromentering the Red Lion Oreek. The punping rate and capacity of the existing punp and treat systemis
too low and too far renoved fromresidential wells to dry up or deplete ground water fromprivate wells.
The physical barrier that was proposed as the interimrenedy for ground water woul d contain ground water
and woul d m ninmize any ground water discharge into Red Lion Creek, but would not inpact any private

wel | s.

1.3 Comrent

A fewresidents asked if it was safe to eat fish fromRed Lion Creek or the Delaware River in the area
where Red Lion Creek discharges into the Del aware River. One resident asked what the inpact of dredging
of Red Lion Creek or the Del anare River would have on the quality of fish.

EPA' s Response

EPA expl ained that currently there is a health advisory in effect warning the public not to consune fish
fromRed Lion Creek. Sanmples of fish fromthe Del aware R ver were not collected as part of the
investigation at the Site. while there is the possibility that contam nation fromthe Standard Chlori ne
Site has mgrated to the Del anare River, the level of contam nation would be lower than it is at the
Site. It is worth noting however, that there are many other sources of contam nation contributing to the
contam nation of water, sediments, and fish in the Del aware River including industrial discharges and
stormwater run-off. Wile the Standard Chlorine Site may be contributing sonewhat to the contam nation
in the Del aware there are al so other sources of contanination that may pose a risk or make the fish
unsafe to eat.

The remedy for the sedinents in the wetland area nmay entail excavati on or dredging. Dredging of the
sedinents in the wetland area will result in a tenporary |loss of habitat for aquatic life, but the
overall long-terminpact will be beneficial for the aquatic life along the unnanmed tributary to Red Lion
Creek and the Red Lion Creek itself by removing the source of contamination. Controls will be required
during the dredging operations to nminimze the release of particulate matter into Red Lion Creek. EPA is
not requiring dredging of the Del aware R ver as part of this Superfund Renedial Action.

1.4 Comrent

A few residents requested that signs be posted along Red Lion Creek warning the public not % consune
fish fromRed Lion Creek.

EPA' s Response

The State of Del aware determ nes the necessity of issuing fish consunption health advisories through a
formalized nulti-department review process. A health advisory may be publicized in any of the follow ng
ways: legal notice in a newspaper of statew de circulation and at | east one | ocal newspaper, a press

rel ease, posting of signs by the Departnent of Health and Social Services (DHSS) in the waters from which
the fish are limted for consunption, publication in the annual Del aware Fi shing Quide, or other
publications that may reach the angling public. The purchase of an annual fishing license by freshwater



fisherman is required by the State of Delaware. A copy of the annual Del aware Fishing Quide, containing
the list of fish consunption advisories, is given to each |license purchaser

The State of Del aware has publicized the advisory for Red Lion Creek in a nunber of ways and intends to
continue to publicize the advisory for as long as it is in effect. Sign posting in the common fishing
area in Red Lion Creek has been done in the past and will continue in the future

1.5 Comment

A few residents asked who woul d pay for the clean-up and who woul d conduct the clean-up. One resident
impl ored that EPA reconsider having Standard Chlorine take part in the cl ean-up

EPA' s Response

EPA stated it would take appropriate steps to ensure that the responsible parties would pay for the
clean-up. If Standard Chlorine or any of the other Potentially Responsible Parties (PRPs) agree to
performthe clean-up, they would retain an established environnental consultant who woul d actual ly

i mpl enent the remedy under EPA's oversight. It is cost effective for government and industry to have the
responsi bl e party(s) conduct the renedial design and renedial action at a Superfund Site. Al work
conducted by the consultant woul d be reviewed by EPA' s technical staff, an oversight contractor, and the
State. EPA is confident that if Standard Chlorine or any of the other PRPs were to inplement the selected
remedy, sufficient controls would be in place to ensure that the activities were conducted in accordance
with EPA's Record of Decision and other appropriate gui dance on renedi al actions.

1.6 Comment

A Standard Chlorine enployee read a statement at the neeting. In summary, the enpl oyee expressed concerns
that Standard Chlorine continues to rel ease contanminants into the environnent w thout notifying
appropriate authorities. The enployee is al so concerned that workers as well as residents are exposed to
t hese chem cals. The enpl oyee requested that EPA conduct a detail ed inspection for |eaking pipes and

t anks.

EPA' s Response

In response to this coment, EPA has incorporated a significant change in the ROD fromthe Proposed Pl an
whi ch was issued on April 4, 1994. The ROD contains a provision for area-w de sanpling and anal ysis of
site soils to deternine if concentrated areas of contamination (not spots) which require renediation
exist. if the results of the hot spot sanpling and anal ysis suggest that additional areas beyond those
currently identified in the ROD contain contam nati on above the specified clean-up criteria, there are a
variety of federal enforcement authorities which EPA might utilize to ensure that these areas are
properly addressed.

Fol l owi ng the public meeting, EPA contacted the Cccupational Health and Safety Adm nistration (C8HA) to
arrange for an inspection. EPA was inforned that an CSHA inspection had been conducted on March 8, 1994
At that tine, OSHA found no violation of its standards

In January, 1995, Standard Chlorine participated in a voluntary EPA chem cal safety audit for the purpose
of identifying nethods, procedures, etc. to minimze releases from pi pes, tanks, and associ ated

equi prment. In addition to the hazardous waste regul ations, Standard Chlorine is subject to water and air
regul ati ons which may entail periodic physical inspections and record keeping revi ew

1.7 Comment

A few residents rai sed questions on the recomrendati on of using biorenediation at the Site and requested
informati on that docunents the effectiveness of biorenediation on soils contam nated with chlorinated
benzene compounds.

EPA' s Response

Bi or erredi ati on, the process by whi ch hazardous substances are degraded by m croorgani sns, is an

i nnovative technol ogy which has been selected, and is being considered, at many Superfund sites around
the country. An EPA Engineering Bulletin entitled "In Situ Biodeqradation Treatment" contains a table
that lists sites around the country where in situ biorenmediation is either in the process or planning
stages. A copy of this docunment can be found in the Adm nistrative Record

Various | aboratory studies using different mcroorgani sns, denonstrated that 1,4-dichlorobenzene is
anendabl e to bi odegradation. Copies of the articles which discuss these studies and were published in



professional journals are found in the Adm nistrative Record.
1.8 Conment

One resident objected to capping of any areas and requested that EPA consider excavating all contam nated
soils and sedinents for off-site disposal

EPA' s Response

The sel ected remedy entails capping of the railroad track area if in situ biorenediation is unsuccessfu
in renediating the contaninated soils. EPA recogni zes that Standard Chlorine is an operating facility and
that the railroad line is vital to the production process, and in turn will not require the excavation

of soils in this area when there is another alternative that is protective of human health and the

envi ronnent .

The area around Catch Basin #1 will also be capped after soils to a depth of 15 feet are excavated for
treatnent. The subsurface soils in this area contain elevated | evels of chlorinated benzene conpounds
which will mgrate downward over tinme and eventually be captured by the physical barrier for containing
ground water and DNAPL. Capping of this area is appropriate for the nature and | ocation of the
cont ani nati on

The remai nder of the soils and sediments that are contam nated above the specified on-site or off-site
clean-up criteria will be treated using either in-situ/ex-situ bioremediation or |ow tenperature therna
desorption. The selected renmedy is protective of human health and the environnent and is cost effective
Wiile it is true that excavation and off-site disposal of the contami nated soils and sedinents could al so
be inplemented in a nmanner whi ch woul d be protective of human health and the environnment, it would al so
be much nore costly to inplenment. Thus, EPA believes that the sel ected renedy provides the best bal ance
anong the alternatives available for this site

1.9 Comrent
A resident asked how long it would take to renediate the Site
EPA' s Response

EPA expl ai ned that there were several legal steps required prior to having the renmedy actually

inmpl enented. EPA would first attenpt to negotiate a Consent Decree with the PRPS to performthe work at
the Site. The Consent Decree woul d provi de the nmechani sm under which the PRPs would be required to
conplete this work on an enforceabl e schedul e

Assumi ng a Consent Decree is successfully negotiated, the PRPs would prepare a work plan for EPA s
approval . The work plan woul d provide the details on inplenenting the work delineated in the Record of
Deci si on.

The selected remedy calls for treatability studies to be conducted to determne if biorenediation can
successfully treat the contam nated soils and sedinents. The treatability studies will also help identify
the length of time required for biorenedlation to achieve the clean-up levels. If as a result of these
studies it is determ ned that bioremediation will not be successful, the design of the Low Tenperature
Thermal Desorption Process will begin

In view of the uncertainties associated with the length of tinme required for various steps in the
process, the various options which nay be inplenented, and the tine required for biorenmediation to
achieve the clean-up levels, it is difficult to predict wish any certainty when the biorenediation
process will be conpleted

1.10 Conmmrent

A resident asked that the entire area where the soils and sedi nents are contam nated be fenced or posted
to warn hunters and fishermen.

Response
EPA agrees that this area should be posted with warnings to alert hunters and fishernen. The Record of

Deci sion requires posting of this area until the remedial action is conplete. It should be noted
however, that persons who are hunting in the site area are trespassing on private property.



2. Gl TI ZENS

EPA received two letters fromcitizens concerning the Proposed Pl an.
2.1 Comment

In one letter, a citizen was concerned about the inmpact of the contam nated ground water on a domestic
wel | .

EPA' s Response

EPA called the citizen and determ ned the | ocation of the domestic well to be upgradient and out of range
of the ground water contanmination at the Site. See EPA' s response to Coment

2.2 Conmmrent

The other letter agreed with EPA's recommended alternative along with a statenment that EPA should require
Standard Chlorine to pay for the renedial action.

EPA' s Response
See response to Comment 1.5.

3. POTENTI ALLY RESPONSI BLE PARTI ES ( PRPS)

Air Products

EPA received witten comrents fromAi r Products and Chenicals, Inc. which is located i medi atel y adj acent
to the Standard Chlorine property.

3.1 Comrent

Air Products expressed concern that the RI Reports suggested what ground water underneath the property
owned by Air Products may be contaminated. "Air Products would like (i) a resanpling of the two wells on
its property to determ ne what changes, if any, have occurred since 1990; and (ii) a further
investigation of the ground water plume to determine its extent under Air Products' property."

EPA' s Response

As noted in the Proposed Plan and the Record of Decision, the decision for renediating the ground water
is an interimrenedy. EPA agrees that additional investigation is required to determ ne the extent of
ground water contam nation. As part of the additional investigation, EPA will require that the two wells
on Air Products property be sanpled and anal yzed.

3.2 Conmmrent

Air Products requested "the opportunity to participate in any decisions regarding the placenent of
addi tional rnonitoring wells and the design of the ground water renedi ati on plan that may affect the
extent of the contam nant plune under Air Products' property or the length of tine that plune may exist."

EPA' s Response

Air Products will have access to the informati on generated during the additional investigation to

determi ne the extent of the ground water contam nation via the Admi nistrative Record which will be placed
in the Site Repository. Air Products will also have the opportunity to comment on any recomended
alternatives for the final ground water renediation renedy during the public coment period for the
Proposed Pl an.

If the selected final remedy for the Site involves the installation of wells or other structures on Ar
Products property, EPA will also nake the information devel oped during renedi al design available for Ar
Products revi ew and comment .

Qcci dent al Cheni cal Corporation

EPA received witten comrents from Cccidental Chem cal Corporation which is the | andowner inmediately
east and north of the Standard Chlorine property east and west of Route 9.



3.3 Comment

Cccidental states that it is under a Consent Order with EPA to conduct an investigation that includes the
pi peline and Red Lion Creek east of Route 9. The analytical results of the Standard Chlorine R showed

t he presence of chl orobenzenes in the ground water, adjacent to the pipeline, and west of route 9.

Cccidental states that Standard Chlorine should be responsible for addressing contam nation which
originates fromand is contiguous with the Standard Chlorine Site.

Response

EPA will require that an interimaction at the Standard Chlorine Site be inplenmented, while additional
information is collected and evaluated to nake a decision in a final ROD for the ground water. If the
results of the ground water investigation denonstrate a need for ground water renediation in the vicinity
of the pipeline (both the east and west side of route 9), EPA would use it's legal authorities to have
the work conducted by the PRPs.

Standard Chlorine of Delaware, Inc.

Standard Chlorine had comments on the RI/FS as well as the PRAP. Detailed comrents were provided on
behal f of Standard Chlorine by BCM Engi neers and Lowenstein, Sandler, et.al. The comments are divided
into the foll owi ng categori es:

Human Health R sk Assessnent

Ecol ogi cal Ri sk Assessnent

Cean-up Criteria

EPA' s Recommended Alternative

Ground Water
Soi | s/ Sedi ment s

Conparative Analysis of Alternative 3
SCD s Proposed Pl an
Alternative 3 and Conpliance with ARARs

Questions and EPA's responses to the questions and comments in each of these categories are sunmarized
bel ow.

HUVAN HEALTH RI SK ASSESSIVENT
3.4 Comrent

Standard Chlorine stated that ingestion of ground water should not be considered in eval uati ng human
health risk. Institutional controls such as prohibition of drinking water wells and deed restrictions
will insure that ingestion of ground water is not a pathway of future exposure of contam nants.

EPA' s Response

The Preanble to the NCP (F.R Vol 55, No.46 page 8711, March 8, 1990) states that "The effectiveness of
the institutional controls in controlling risk nay appropriately be considered in evaluating the
effectiveness of a particular remedial alternative, but not as part of a baseline risk assessnent."

Since it is the Superfund programs goal to return usable ground waters to their beneficial uses wherever
practicable, it is appropriate that ingestion of ground water be considered in eval uating human health
ri sk under a future-use scenario.

3.5 Commrent

Standard Chlorine stated that the clean-up goal of soils should be amended to reflect risk without dernal
contact because EPA gui dance (EPA/ 600/8-91/011B) states that dernmal contact with soils should not be
quantified due to the many uncertainties associated with dermal contact. Standard Chlorine al so states
that "assum ng an acceptable risk of 1 x 10-5, a clean-up goal is required only for 1, 4-dichl orobenzene
at a goal of 2,400 ngy/kg."



EPA' s Response

In a neeting with Standard Chlorine on April 27, 1992, and in foll ow up tel ephone conversations wth
consultants representing Standard Chlorine, EPA stated that the Agency's nost recent guidance at the tine
recommended that dermal contact with soils not be quantified. Despite EPA bringing this matter to the
attention of Standard Chlorine, the revised Ri sk Assessnent prepared by consultants for Standard
Chlorine, included calculations for the dernal pathway.

Standard Chl orine assumed an acceptable risk of 1 x 10-5 and proposed clean-up criteria of 625 ng/ kg of
total COCs with a ceiling of 45C ng/ kg for 1,4-dichlorobenzene. This nunber was cal cul ated assum ng
dermal exposure. Traditionally, EPA Region IlIl uses 1 x 10-6 as A point of departure in determning
acceptabl e risks. In turn, EPA conducted a rough cal culation of the risk elimnating the dermal pathway
and determ ned that 625 ng/kg of total COCs was within the 1 X 10-6 risk range

Al t hough Standard Chlorine states that a clean-up coal for 1,4-dichlorobenzene should only be 2,400 nmy/ kg
at a 1 x 10-5 risk, no supporting cal culations were provided. Assum ng that these calculations are
correct, EPA would require renediation to an acceptable risk of 1 X 10-6 which would be a clean-up | eve
of 240 ng/kg for 1,4-dichlorobenzene. EPA approved the Renedi al |nvestigation Reports which included the
Basel i ne Ri sk Assessment and is confident in the calculations used to develop the clean-up criteria for
on-site soils. EPA maintains that 625 ng/kg of total COCs with a ceiling of 450 ng/kg for

1, 4-di chl orobenzene is protective of workers at the Site

ECOLOGE CAL ASSESSMENT

Standard Chlorine states that a review of the ecol ogi cal studies conducted during the R identified
deficiencies in the data and confoundi ng factors which nust be addressed to establish ecol ogical risk
Each issue is discussed separately.

3.6 Conmmrent

Standard Chlorine states that confounding factors (dry substrate that may have inpacted the nortality of
the earthworn) may have affected the results of the earthworm bi oassay maki ng the findings unreliable
Even if the confounding factor (the dry substrate) "did not affect the results of the bioassay, the

di fference between the NCEL (33 ng/kg) and the LOEL (486 ng/kg) is too great (453 ng/kg) to define a
clean-up goal." Standard Chlorine further states a clean-up goal of 33 ng/kg is too conservative and
addi ti onal bi oassays are necessary.

EPA' s Response

EPA agrees that confounding factors nmay have had an inpact on the results of the earthworm bi oassay
tests. However, the off-site clean-up level was not arrived at solely on the basis of these tests. Wile
Standard Chl orine has suggested that the clean-up levels of 33 ng/kg is too conservative, literature
searches suggest that a clean-up level of 33 may be too high to be protective of all ecol ogica
resources. EPA al so agrees that additional bioassay zests are necessary and will be required as part of
t he ecol ogi cal nonitoring plan

Conducting ecol ogi cal assessments at hazardous waste sites is a new and devel opi ng area of investigation
and there are inherent difficulties associated with interpreting the data obtained froman ecol ogi cal
assessnent. Based upon the information available at this tinme, EPA maintains that the clean-up criterion
of 33 ng/kg for off-site soils and sedinents, in conjunction with an ecol ogical nmonitoring plan, is
protective of human health and the environnent.

Due, in part, to the inherent difficulties associated with obtaining precise results fromany ecol ogi ca
assessnent, EPA is requiring an ecological nonitoring plan to nonitor the effectiveness of the sel ected
remedy. |If new information beconmes available during or after the Remedi al Design/Renedi al Action that
denmonstrates that the off-site clean-up criterion is not protective, EPA, in consultation with DNREC and
ot her support agencies, nay require additional remnediation

3.7 Comment

Standard Chlorine states that the results of the bioassays do not suggest a dosage response rel ationship
between the chemicals of concern and gernination of |ettuce seeds. The bi oassays for |ettuce seed | acked
sufficient data to determine if the results were due to levels of contanminants in the soil or physica
characteristics of the soil (e.g. nutrient availability, etc.).



EPA' S Response

Contrary to SCD's view, the lettuce seed test showed reliable results. The |ettuce seed test was a valid
test in that it was successful in identifying a NCEL (2.2 ng/kg; 77%survival) and a LCEL (32.8 ng/kg
38% survival). Al concentrations above 32.8 ng/kg had | ess than 38% survival. Wether or not there was

a dosage response relationship for all concentrations above the LOEL is irrelevant to the validity of the
test.

Al t hough physical characteristics of the soil were not neasured, the effects of site-specific soils on
the germnation of |ettuce seeds were evaluated. The findings fromthis test in conjunction wth other
testing, literature searches and input by federal and state biologists and scientists were used to
devel op the clean-up criterion for off-site soils and sedi nments

Based on the infornation available at this time, EPA maintains that the clean-up criterion of 33 ny/kg
for off-site soils and sedinments, in conjunction with an ecol ogical nonitoring plan, is protective of
human heal th and the environment.

3.8 Comment

Standard Chlorine disagrees with a conment fromthe National Cceanic and Atnmospheric Administration
(NQAA) on the PRAP about the bioassay for Hyallela azteca. Specifically, NOAA stated that the bioassay
for Hyallela azteca indicated a statistically significant decrease in percent survival at 1.7 ng/kg,
whereas Standard Chlorine states that the R did not report this decrease in percent survival at a
concentration of 1.7 ng/kg (See Comment 4.4).

EPA' s Response

The bi oassay data that NOAA referenced was in Appendix K of the R report. The consul tants who prepared
the R stated that they did not use this bioassay data, instead relying on the bioassays conducted in
Appendi x J. The reported reason for not using bioassay data from Appendi x K was that chronic | eve

effects could not be determined as a result of test concentrations used. NOAA states it does not know how
the Rl intended to use these data, or exactly why they were disregarded. NOAA s eval uation of the

bi oassay results in Appendix K indicated a statistically significant reduction of survival (variance
testing with Dunnett's procedure) in sanples SDT-4 and SDT-6 as conpared to controls. The Rl reported
that these sedinent sanples contained total chlorineted benzenes at concentrations of 109 mg/ kg in SDT-4
and 1.7 ng/kg in SDT-6. Therefore, NOAA concludes that these data suggest that detrinmental effects to
Hyal | el a azteca coul d occur at concentrations as |low as 1.7 ng/kg

CLEAN- UP CRI TERI A
3.9 Comment

Standard Chlorine states that the clean-up criterion of 33 ng/kg for off-site soils and sedi nents
represents the worst case effects identified in the Rl Reports and fails to account for uncertainties
suitability to habitat, and other confounding factors. Standard Chlorine further states that
"application of the worst case effect to all habitats is inappropriate and overly conservative." To
support its conments, Standard Chlorine provided the foll ow ng data:

Lettuce seed germination test results
Lowest (bservable Effects Level (LCEL) 33 ng/ kg

Earthwormtoxicity test results
Lowest (bservable Effects Level (LCEL) 486 my/ kg

Hyal | el a azteca sedinent toxicity test results
No Observable Effects Level (NCEL) 136 ng/ kg

EPA' s Response

There is no single universally accepted and standardi zed "cook book" approach to addressing sedi nent
quality and clean-up criteria. EPA used the results of the Ecol ogi cal Assessnent as identified in the R
report to develop the clean-up criterion for off-site soils and sedinments. In addition, EPA and NQAA
conducted a literature search to substantiate the R findings. The results of the sedinment toxicity
tests, the earthwormtoxicity tests and the |ettuce seed gernmnation tests were eval uated and used to
devel op the off-site clean-up criterion of 33 ng/kg. Biologists and scientists fromEPA DNREC, the Fish
and Wldlife Services (F&W5) and the National Cceanic and Atnospheric Admi nistration (NOAA) revi ewed and
comrented on the data reported in the Ecol ogi cal Assessnent.



[Standard Chlorine stated in their comments that the NCEL for Hyallela azteca was identified at 136
ng/ kg. EPA was unable to substantiate this statenment. Page 6-209 of the Rl report slates the
no- obser vabl e- adver se-ef fect-1 evel (NCEL) was determned to be 68 ng/ kg for the Hyallela azteca.]

EPA di sagrees with the NCEL for the Hyallela azteca as stated in Standard Chlorine's conment. Page 6-209
of the Rl report states that the NCEL for the Hyallela azteca is 68 ng/kg. Conparison of NCEL for each of
the tests results is as foll ows:

Lettuce seed germination test results
No (bservabl e Adverse Effects Level (NCEL) 2 my/ kg

Earthwormtoxicity test results
No Observabl e Adverse Effects Level ,[NCEL) 33 no/kg

Hyal | el a azteca sedinent toxicity test results
No Chservabl e Effects Level (NCEL) 68 ng/ kg2

As Standard Chlorine states, there are uncertainties associated with each of the tests, but even with
these uncertainties, the NOEL | evels are very close in range. The clean-up criterion of 33 ng/ kg does not
represent a worse case scenario, but rather a md-range value that is not overly conservative

The species typically used in bioassay tests are selected due to their hardiness and their ability to
tolerate hostile living conditions. The Hyalleta azteca is a hardy species and therefore the findings of
t he sedi nent bi oassays do not take into consideration the inpact of the contam nation on a sensitive
speci es that could be an ecol ogical receptor at this Site

EPA's literature search has reveal ed that background val ue established by Canada for chl orobenzenes is
100 ug/ kg which is substantially |ower than the clean-up criterion of 33 ng/kg. Another study reveal ed
that terrestrial fauna can be adversely affected by | evels of chlorobenzene as | ow as 144 ug/ kg. EPA
recogni zes that the literature search does not carry as much weight as the site specific data in

devel oping cl ean-up criteria, but should be considered in conjunction with site specific data to devel op
clean-up criteria

Therefore, EPA does not agree that the soil/sedinment clean-up criterionis too low In fact, the
literature search suggests that the nunber nay be too high. EPA has deternmined that a clean-up criterion
of 33 ng/kg of total COCs in conjunction with an Ecol ogical Mnitoring Plan will be protective of the
environnent at this Site.

[2 As stated under comrent 3.8, information contained in Appendix K of the Rl report shows the |ower
survival rate for Hyallela azteca at sanpling |ocations with concentrations as |low as 1.7 ng/kg. Page
6-209 of the Rl report states that the results of the toxicity tests presented in Appendi x K were not
di scussed in the Rl report because chronic level effects could not be deternined as a result of the
test concentrations.]

3.10 Conment

Standard Chl ori ne recommended that additional studies be conducted that are designed to reduce or
elimnate confounding factors and establish habitat specific clean-up goals.

EPA' s Response

EPA agrees that additional testing should be conducted, however, we believe that the testing should be
designed to confirmthat the renmedial activities have successfully protected the ecosystemof the Site as
opposed to devel opi ng new clean-up criteria. As stated in responses to Comments 3.9, 3.12, and 3.13, the
clean-up level of 33 ng/kg is based on several studies and EPA believes it is an appropriate value to be
used as the off-site clean-up criterion. EPA's Region 111 is always open to review sound scientific
data and in turn, Standard Chlorine may i ndependently gather additional infornmation or conduct additiona
studies for EPA s review.

3.11 Comment

Standard Chlorine stated that the proposed clean-up | evel of 33 ng/kg appears to inpact only the

germ nation of lettuce. The off-site areas proposed for clean-up include areas (drainage swale, soi
piles, and wetl ands) that woul d not support herbaceous upl and vegetati on because of heavy flows due to
intense precipitation events. Standard Chlorine stated that the use of germ nation success for |ettuce
an upl and species, for sedinments in wetlands which nay be saline (estuarine) is not ecologically



appropriate.
EPA' s Response

EPA' s recommendation of the clean-up criterion of the drainage swale, soil piles, and wetlands is

predi cated upon two views; 1) it is both an indirect source of contam nation to downgradi ent receptors
and is a pathway for novenent of upgradient sources; and 2) it possesses habitat potential in and of
itself and thus contam nation |ocated there poses a potential for risk to any ecol ogical receptors that
may |ive there. EPA does not agree that heavy flows due to precipitation events in the drainage swal e
will present a long-lasting obstacle to eventual colonization by flora and fauna. The swal e has the
ability to support vegetation and therefore the results of the | ettuce seed germ nation are appropriately
applied to this area

Prior to the 1986 spill, the soils in the soil piles did provide a habitat for species in the area.
Remedi ati on of these soils will convert the material fromwaste to soil and in turn the soils can be used
to support flora and fauna.

EPA agrees that the germ nation success for |lettuce nay not be an appropriate test for devel opi ng
clean-up criterion for the wetlands. The results of bioassays of the Hyallela azteca would be nore
appropriate in devel oping clean-up criterion for the wetland area. Although the Rl reported the results
of the bioassay for Hyallela azteca as having a NOEL of 68 ng/kg, the data in Appendix K of the R report
suggested detrinmental effects at concentrations as low as 1.7 ng/ kg (See response to comment 3.8). EPA
bel i eves that bioassays of the Hyallela azteca are appropriate in devel oping clean-up criteria for
wet | ands.

Based on the data in the R, along with infornation obtained as part of a literature search, EPA has
determned that a clean-up criterion of |ow of 33 ng/kg of total COCs, for both the off-site soils and
sedinents, in conjunction with an Ecol ogical Mnitoring Plan will be protective of the environnment at
this Site.

3.12 Conmmrent

Standard Chlorine stated that detailed studies of the biological comunities utilizing the sedi ments of
the tributary are necessary to determ ne the ecol ogical resources that have been inpacted by the 1986
spill or will be disrupted and destroyed if the sedinents are excavated under Alternative 4B

EPA' s Response

The ecol ogi cal studies conducted as part of the Rl were typical of nost Superfund Ecol ogi cal Assessnents.
EPA does not typically require a |level of study that would offer full survey data for all habitats found
within the area of inpact.

After the public comment period closed, SCD subnitted a workplan (dated August 1994) for additiona
studies to clarify points raised during the public coment period. The purpose of the studies proposed in
the workplan is to serve as a baseline for the ecological nonitoring plan and to establish a cl ean-up
goal for the unnaned tributary. Both EPA s Biol ogi cal Technical Assistance G oup (BTAG and DNREC have
reviewed the work plan. BTAG contends that sufficient site-specific data has been used in devel oping the
clean-up level and recommends proceeding with the existing clean-up level in conjunction with an

ecol ogical nonitoring plan. DNREC bel i eves that the technical approaches in parts of the work plan have
nerit and coul d be useful in conbination with the ecol ogical nonitoring program The detail ed comments
are included in the Adm nistrative Record. EPA will consider incorporating portions of the proposed
studi es as conponents of the ecol ogical nonitoring plan

The clean-up criterion of 33 ng/kg for off-site soils and sediments is based on bi oassays of three
species representing different habitats and EPA believes it will be protective given the conditions found
at this Site. Wiile it is true that excavation of these off-site areas will have a significant short
terminpact to the existing biological communities, these negative inpacts will be outweighed by the
positive results expected as a result of the long-termclean-up in these areas

3.13 Coment

Standard Chl orine reconmended that additional studies of the tributary to Red Lion Creek be undertaken to
define appropriate clean-up |evels based on site specific field studies



EPA' s Response

EPA nai ntains that sufficient site specific studies have been conducted as part of the Rl to devel op
clean-up criteria for the unnaned tributary to Red Lion Creek. See responses to Comments 3.6, 3.7, 3.9,
3.10, 3.11, and 3.12.

3.14 Conmmrent

Standard Chl orine conmented on NOAA' s comment which referenced that the clean-up criterion of 33 ng/kg is
two orders of nagnitude above the apparent effects threshold (AET") for 1,4-dichlorobenzene three orders
of magni tude above the /LET for 1,2,4-trichlorobenzene. Standard Chlorine contends that the AETs cited by
NOAA were based on regional studies (e.g. Puget Sound) that consider multiple chemcals or groups of
chem cal s and therefore are unable to attribute observed effects to specific chenicals. Standard Chlorine
contends that additional studies are necessary to develop site specific AETs. Standard Chl ori ne proposes
establ i shing site specific AETs based on sedinent chenistry conpared to benthic comunity indices.

EPA' s Response

EPA agrees that the AET's cited by NOAA may be based on studies that consider multiple chemcals or
groups of chenicals. At the same tine, EPA recognizes that the clean-up criteria of 33 mg/kg is for
mul tiple contam nants, prinmarily chlorinated benzene conpounds, (i.e. the COC s identified in the R/FS
and the ROD) and not just 1,4-dichlorobenzene or 1,2,4-trichl orobenzene.

Benthic community data, as proposed by Standard Chlorine, may be difficult to interpret for several
reasons. First, coastal plain streans, in general, tend to have a |l ow diversity of nacroinvertebrates,
making it difficult to apply the EPA Rapid Bi oassessnent Protocol. Second, Red Lion Creek is an exanple
of a physically- and chenically-altered system The presence of other manufacturing and di sposal sites
along the Greek may al so inpact the health of the system Therefore, the benthic assessment nust do nore
than sinply denonstrate the spatial pattern of richness and abundance in Red Lion Creek. It will be
necessary to identify one or nore "reference" streanms (DNREC has proposed Dragon Run as an appropriate
reference strean) consisting of other tide-gate inpacted systens which are free of chemcal facilities.
Finally, genetic studies will not provide any information on the chem cal status of the fish community
whi ch has been inpacted as a result of contamnation in the Geek and is the subject of a fish
consunption advisory. Refer to the Adm nistrative Record for BTAG s specific comrents on Standard
Chlorine's "Wrkplan for Additional Ecological Studies" dated August 1994 whi ch proposes benthio

macr oi nvertebrate studies.

3.15 Conment

Standard Chlorine stated that the requirements for the ecological monitoring plan in the PRAP were vague
and consi sted of chem cal assays as opposed to ecol ogi cal studies.

EPA' s Response

The Ecol ogi cal Mnitoring Plan, as described in the Performance Section of the ROD, includes bioassays,
chem cal nonitoring of sediments, toxicity testing, habitat characterization, and nmeasurenents of
contami nant concentrations in fish and nmuskrat tissue.

GROUND WATER

3.16 Comment

Standard Chl orine proposed that the ROD include an interimaction to contain ground water and DNAPL and
i ncl ude | anguage that addresses the uncertainty in achieving required clean-up |evels.

EPA' s Response

The ground water conponent of the RODis an interimaction and the clean-up criteria has not been
defined. The ROD requires contai nnent of ground water and recovery of known DNAPL (if identified), as
well as additional investigation to determne the technical practicability of renmediating ground water.
3.17 Comment

Standard Chlorine stated that "it is not practical that a renedial goal of MILs be considered.”

EPA' s Response

EPA agrees that it nay not be practical to restore ground water to MCLs in areas where there is known or



suspect ed DNAPLs. The anal ysis of ground water sanples fromnonitoring wells during the RI denonstrate
that there are areas that contain known or suspected DNAPL. On the other hand, there are areas that show
| ower concentrations of contam nants (e.g. MNVW16) that indicate dissolved contam nants which nay be
amendabl e to restoration to MCLs. A deternination of final clean-up criteria and of possible additional
remedi al action will be nade in a subsequent ROD for ground water.

3.18 Conmrent

Standard Chlorine stated that EPA's concern of a low point within the Col unbia Fornation at a | ocation
north of the SCD Site in the vicinity of nonitoring wells MM6 and MM7 is based on nmisinterpretations of
data used to develop figures in a 1983 hydrogeol ogic report on the SCD Site. Standard Chlori ne stated
that additional information will be collected during the RDto determne the Iength and | ocation of the
physical barrier to contain ground water.

EPA' s Response

EPA agrees that additional information would be useful in determ ning whether a | ow point does exi st

wi thin the Col unbia Fornmation beneath the Standard Chlorine Site. EPA agrees that additional information
is required as part of the RDto determne the length and | ocation of the physical barrier to contain
ground water and DNAPL. In addition, EPAwill require that additional nonitoring wells be installed to
insure that contam nated ground water and or DNAPL have not m grated northward beyond Red Lion Creek.

SA LS/ SEDI MENTS
3.19 Comment

Standard Chlorine stated that in situ renmedi es have advantages over ex situ renedies. Standard Chlorine
proposed to identify and evaluate additional in situ technol ogies that could prove successful as
contingency renedi es for bioremediation. Standard Chlorine suggested that the RCD allow for the inclusion
of such technol ogi es as contingencies to Alternative 6.

In a letter dated Septenber 16, 1994, Standard Chlorine proposed conducting additional treatability
studies to identify other technol ogies that may be nore successful than biorenediation in renediating the
Site. Inthis letter, SCD proposed investigating ex-situ soil vapor extraction utilizing the

sedi mentation basin as a contai nment cell.

EPA' s Response

EPA agrees that in situ treatnent, if capable of remediating soils/sedinments to the clean-up criteri a,
has sone advantages over ex situ treatnment. The Feasibility Study identified numerous in situ

technol ogi es for consideration at the Standard Chlorine Site. Al of these in situ technologies, with the
exception of bioremediation, were elimnated at different phases of the screening and eval uation process
for various reasons. In their comments, Standard Chlorine did not propose a specific in situ treatnent
technol ogy or new infornation that woul d nake it reasonable to revisit an in situ technol ogy that was
previously elimnated. Therefore, EPA cannot justify the evaluation of other in situ technol ogies either
as a contingency to in situ biorenediation or as a substitute for biorenediation.

EPA mai ntains that sufficient information is available to nake a final decision on renediating the soils
and sedinents at the Site. EPA Region IIl will always review sound scientific data and in turn, Standard
Chl orine may i ndependently gather additional information or conduct additional studies for EPA s review
However, the ROD will not require these additional studies, and the schedule for the design of the
selected renedy will not be delayed in order to allow for the performance of these additional
investigations.

3.20 Conmmrent

Standard Chlorine states that the location of the railroad track area precludes inplenentati on of
bi ol ogi cal treatnent and the ROD should identify that this area will be capped w th asphalt.

EPA' s Response

EPA recogni zes that the railroad track area of the plant is an integral part of the industrial
operations. At the sanme tine, EPA contends that the area may be amendable to in situ biorenediation and
that this renediation coul d take place w thout shutting down the railroad tracks. Placenent of an asphalt
cap will entail downtime along the railroad tracks and/or coordination of deliveries and shipnents. In
situ biorenediation would have a simlar inpact on the railroad track but would have the long term
benefit of renediating the soils as opposed to capping to prevent exposure.



3.21  COOWPARATI VE ANALYSI S OF ALTERNATI VE

Standard Chlorine stated that Alternative 3 conplies with ARARs and provided a description of Alternative
3 as it was presented in the FS along with a detail ed conparative analysis of Alternative 3 To EPA's
recommended al ternative (Alternative 6). The analysis breaks out the media by ground water and
soil/sedinments. The following is a brief summary of Standard Chlorine's comparison for each of the
criteria and EPA's response for each criterion.

3.21(a) Overall Protection of Human Heal th and the Environnent

GROUND WATER

Conmrent

Standard Chlorine states that Alternative 3 and Alternative are equally protective of human health and
the environnent. Standard Chlorine states that "it is not technically feasible to restore ground water in
the area as a future water supply resource.” SCD al so states that through the inplenentation of
institutional controls, such as the designation of a ground water nmanagenent zone, it is possible to
preclude the use of the site ground water as a future potabl e source.

EPA' s Response

EPA agrees that Alternative 3 and Alternative 6 are equally protective of human health and the
environnent. EPA agrees that it may not be technically practicable to restore ground water containing
DNAPLs to drinking water standards, but that there are areas of ground water at the Site which nay not be

contam nated with DNAPLs and nay in turn be anendable to restoration to MCLs. 8300 430(a) (iii) (F) of
The National G| and Hazardous Substance Pol |l ution Contingency Plan (NCP) states:

"EPA expects to return usable ground waters to their beneficial uses wherever practicable,
within a tineframe that is reasonable given the particular circunstances of the site.”

Al so see response to comrent 3.17.

SO LS/ SEDI MENTS

Comment

Standard Chlorine states that Alternative 3 and Alternative are equally protective of human health and
the environnent. Standard Chlorine also states that in situ technol ogy would be | ess disruptive to the
wetl ands and in turn nore protective and that other in situ renedi es shoul d be eval uated as conti ngenci es
for biorenediation.

EPA' s Response

EPA agrees that both Alternative 3 and Alternative 6 are protective of human health and the environment.
EPA al so agrees that in situ technol ogy woul d be | ess disruptive to the wetlands then ex situ technol ogy.
Al so see response to Comrent 3. 19.

3.21 (b) Conpliance with ARARs

GROUND WATER

Commrent

Standard Chlorine comrented that it is not technically feasible to restore ground water in the area to
MCLs.

EPA' s Response

See response to comrents 3.17 and 3.21(a).
SA LS AND SEDI MENTS

Conmment

Standard Chlorine commented that Alternative 3 could conply with ARARs accordi ng to the provisions of
RCRA that apply to corrective action nanagenent units ("CAMJKk").



EPA' s Response

The existing sedi mentation basin does not satisfy the requirenents outlined in the regul ati ons and
t heref ore EPA cannot consider designating the basin as a CAMJ and in turn Alternative does not conply

with ARARs. This issue is discussed in nore detail in coments and responses 3.23(a) through 3.23(e).
3.21 (c) Long- Term Ef fecti veness and Per manence

GROUND WATER

Comment

Standard Chlorine states that both Alternative 3 and Alternative 6 offer long-termeffectiveness and
per manence.

EPA' s Response

EPA agrees with this comment.
SA LS/ SEDI MENTS

Conmment

Standard Chlorine states that in situ treatnent is preferred for the sedinents in the wetland area as
opposed to excavation which would disrupt the wetland area. Standard Chlorine al so states that
Alternative 3 is equivalent to Alternative 6 in long-termeffectiveness and pernnanence because the
accessi bl e soils and sedinments would be treated via stabilization and provide for containnent in a

di sposal wunit.

EPA' s Response

Al t hough EPA agrees that in situ treatnent of the sedinents would be I ess disruptive to the wetl ands, EPA
nonet hel ess bel i eves that excavation and renoval of the contami nated sedinents offers long-term

ef fectiveness and pernmanence. Moreover, specific in situ technologies and their inmpact on the wetlands
woul d need to be eval uat ed.

EPA does not agree that Alternative 3 is equivalent to Alternative 6 in long termeffectiveness and
permanence. Alternative 3 relies on containnent of solidified/stabilized contam nated soils and sedi nents
in a lined and capped disposal unit. The long-termstability of the stabilized soils/sedinments is not
known. No infornation was presented nor were studies conducted on the effects of freezing/thaw ng,
wetting/drying, aging, contact with liner materials, and contact with cap materials. Aternative 6
entails treatnent of the contanminated soils and sedinments to a heal t h-based nunber and therefore
provides for |long-termeffectiveness and permanence. EPA considers Alternative 3 primarily containnent,
and in turn the long-termeffectiveness and pernmanence is not equivalent to Alternative 6 or the
contingency Al ternative 4B. Al so see response to Conment 3.21(d).

3.21 (d) Reduction in Toxicity Mbility or Vol une

GROUND WATER

Comment

SCD states that both Alternative 3 and Alternative 6 satisfy the statutory preference for reduction of
toxicity, mobility, or volume through treatnent of the principal threat to human health and the

envi ronnent .

EPA' s Response

The ground water conponent of Alternative 3 and Alternative 6 are the same. The renedy for ground water
is an interimremedy and is primarily a containment remedy in that a physical barrier will be constructed
to contain ground water. A ground water investigation will be conducted to deternine the technical
practicability of restoring ground water to MCLs.

SO LS/ SEDI MENTS

Comment



SCD states that Alternative 3 addresses treatnent of accessible soils and sedinents via solidification/
stabilization and provides for containnent in a disposal unit resulting in reduction of toxicity and
nmobi lity.

EPA' s Response

EPA does not agree that solidification/stabilization results in reduction of toxicity. Al though the
nmobility of the waste will be less due to containnment in a lined disposal unit, stabilization has not
been denonstrated to reduce the nmobility of the contaminants in the soils/sedinents causing the site
risks.

The stabilization of the contam nated soils and sedi nents as described in the FS does not constitute
treatnment. The FS report states

Stabilization of the material in the basin is primarily directed toward inproving
the | oad bearing strength to support the final cover. Stabilizing agents nust be
selected via treatability testing to neet this [renedial] design objective. Some
chem cal fixation may result, however it [is] not the primary objective

There is a statutory preference for selecting renedial actions that enploy treatnent technol ogies that
permanently and significantly reduce the toxicity, mobility, or volume of the hazardous substances as a
principal element. The preanble to the NCP (55 Fed. Reg. 8721) states

EPA is establishing, as a guideline, that treatnent as part of CERCLA renedies

shoul d generally achi eve reductions of 90 to 99 percent in the concentration of

nmobi l ity of individual contam nants of concern, although there will be situations

where reductions outside the 90 to 99 percent range that achi eve heal t h-based or

other site-specific renediation goals (correspondence to greater or |esser concentration
reductions) will be appropriate

In a letter dated Septenber 16, 1994, SCD requested that EPA consider "A reduction |ess than 90% .. where
the treatment is enployed in conjunction with a RCRA m nimumtechnol ogy di sposal unit". The regul ations
require that treated soils nmeet Land Disposal Regulations (LDR) to be placed in a RCRA m ni numtechnol ogy
di sposal unit. LDR requires that the soils be treated to levels equal to or greater than the 90%

reducti on.

An OSVER Draft publication 9380.3-07FS, February 1991, titled "Inmobilization as Treatnment" states;

"Solidification alone is not included as a treatment technol ogy under The Superfund
definition of inmmobilization because it does not satisfy the statutory preference for
treatnment to reduce the toxicity, mobility, or volune (TW) under Superfund. The term
"solidification" inplies a treatnent technol ogy which is intended to produce a nonolith
for purposes of structural integrity. Since the principal purpose of solidificationis
structural integrity, it does not qualify as treatnment under Superfund for purposes of
reduction in TW."

The docunent further states, "Imobilization is not deened to constitute treatnent to reduce TW in the
foll owi ng circunstances

e |Immobilization of volatile organics

e |mobilization of sem-volatile and non-volatile organics where a treatability study producing
data neeting the above nentioned criteria is not perforned, planned and/or referenced."

An EPA Engi neering Bulletin (EPA/ 540/ S-92/015), dated May 1993, titled "Solidification/Stabilization of
Organi cs and | norgani cs" states:

"Based on present information, the Agency [EPA] does not believe that i mobilization
[solidification/stabilization] is an appropriate treatnent alternative for volatile

organi ¢ conpounds (VOCs). Selection of imobilization of sem -volatile conpounds

(SVQCs) and non-vol atile organics generally requires the perfornmance of a site-specific
treatability study or non~site-specific treatability study data generated on waste which

is very simlar (in terms of type of contam nant, concentrations, and waste matrix) to

that to be treated and that denonstrates, through Total WAste Anal ysis (TWA), a significant
reduction (e.g 90 to 99 percent reduction) in the concentrati on of chem cal constituents of
concern .... Although this policy represents EPA's strong belief that TWA should be used to
denonstrate effectiveness of imobilization for organics, other |eachability tests may al so



Be appropriate in addition to TWA. ..."

In response to SCD s comrent, EPA requested that SCD provide additional information to support their
claimthat stabilization satisfies the NCP definition of treatnent. In a letter dated Septenber 16, 1994,
SCD provided informati on on | eachate test protocols to denmonstrate conpliance with treatment goals. SCD
stated that they do "not believe that the use of Total Waste Analysis (TWA) accurately reflects the
reduction in nobility achieved by stabilization/solidification and enplacenent in a RCRA m ni num

t echnol ogy disposal unit". In turn, SCD proposed that the Anmerican Nuclear Society Leach Test be utilized
for determining if treatnment is successful.

Since the soils and sedinments are contaninated with a |isted hazardous waste, the Land Di sposal
Restrictions would apply. Regulation 40 CF. R 268.40 states "Arestricted waste identified in § 268.41
may be | and disposed only if an extract of the waste or of the treated residue of the waste devel oped
using the test nethod in appendix Il of part 261 (Method 1311 Toxicity Characteristic Leaching Procedure
(TCLP)) does not exceed the value shown in Table..." The American Nucl ear Society Leach Test is not
identified in the regulations as an appropriate test nethod for determning conpliance with LDR Thus any
eval uation of the effectiveness of a proposed stabilization process would have to satisfy both the
requirenent to denonstrate a significant reduction (90 to 99%reducti on denonstrated via TWA or sone

ot her appropriate analysis) in the contam nants of concern and the regulatory requirenents for testing
referenced in 40 C F. R 268 40.

For stabilization to be considered treatment under CERCLA, the process in itself nust reduce the
mobility, toxicity, or volume of the contaminant. As the FS states, the nain objective of stabilization
in Alternative 3 is to inprove the bearing strength, and is not necessarily acconpani ed by reduction in
contam nant nobility. The toxicity of chlorobenzenes woul d not be expected to decrease fromthe proposed
treatnent. The volurme of material containing the contam nants typically increases during
stabilization/solidification processing.

EPA recogni zes that stabilization/solidification is used as treatnent in many RODs, but is typically part
of a treatment train involving sone other formof treatnent for sites containing soils contaminated with
organi ¢ compounds. EPA has no data or literature to support that stabilization, as proposed in the
Feasibility Study, will reduce the toxicity (Total Waste Analysis or Leachability testing) of the

contami nated soils/sedinents. In addition, there is no information to evaluate the long-termstability of
the proposed stabilization process, the effects of freezing/thawi ng, wetting/drying, aging, contact with
liner materials, contact with cap naterials, and contact with precipitation or ground water that
infiltrates the contai nment barriers.

EPA maintains that Alternative 6, and the Contingency Alternative 4B are nore effective in reducing the
toxicity, mobility, and vol ume of contam nation through treatnent.

3.21 (e) Short-Term Effectiveness

GROUND WATER

Comment

SCD states that both Alternative 3 and Alternative 6 would inplenent the sane renedi al conponents to
contain, collect, and treat contamni nated ground water and DNAPL which may result in mnimal, if any,
inmpacts to human health and the environnment during the construction period.

EPA' s Response

EPA agrees with this comment.

SA LS/ SEDI MENTS

Conmrent

SCD states that EPA' s contingency alternative (4B-thernal treatnent) would be | ess protective of human
heal th and the environment during inplementation than Alternative 3. Thermal treatment would invol ve:

e Excavation in wetlands and | oss of habitat during remediation;
e GCeneration of residuals requiring further treatnent and/or ultimate disposal;

e Geater potential short-termexposure to hunmans



EPA Response

Alternative 6, the selected alternative, mnimzes short terminpacts by conducting in situ treatnment, if
it is deternined to be effective, which will mnimze inpact on wetlands and habitat. in the event that
bi orenedi ation (Alternative 6) is ineffective in remediating the soils and sedinents to the clean-up
criterion, then thermal treatment (Alternative 4B) will be inplenented. Both Alternative 3 and

Al ternative 4B have a short-termrisk associated with excavation of contam nated soils and sedi nents.

Chl ori nat ed benzene conpounds are volatile. Many stabilization processes generate beat, either chemcally
(hydration reactions) or mechanically (nmxing) and in turn Alternative 3 may have substanti al

vol atilization of contam nants. A nodeling study performed by Battelle for EPA (Contract 68-C0-0003, work
assi gnnent 13,1993) estinated that volatilization of 1,2-dichl orobenzene coul d be substantial at

t enper at ures above 20°C (1, 4-di chl orobenzene was not nodel ed).

The results of this study suggest that Alternative 3 could generate residuals, i.e. capturing and
treatnment of air em ssions, which would require further treatnent and/or ultimate disposal. In addition,
wor kers coul d be exposed to air em ssions fromthe volatilization of the contamnants. In turn,
Alternative 3, which is a stabilization process, also has short-termrisk associated with it, and may
present a greater risk to human health than Alternative 6 or the contingency A ternative 4B.

3. 21(f) I npl emrentability
GROUND WATER
Comment

The limted space may affect the inplenmentability of the interceptor trench.

EPA' s Response

EPA agrees with this commrent.

SO LS/ SEDI MENTS

Comment

SCD stated that thermal treatment would be nore difficult to inplenent than in situ biorenediation of
sedinents in the wetland area. Thermal treatment of the sedinents in the wetland area would entail

di sruption/destruction of wetland areas.

EPA' s Response

EPA' s sel ected renmedy is biorenediation which would be easier to inplement in the wetland area than
thermal treatnent. In the event that biorenediation is unsuccessful in renmediating the sedinments to the
clean-up criterion, then thermal treatnent would be used to treat the contam nated wetlands. EPA agrees
that thermal treatment would be disruptive to the wetlands and has included a requirenment in the ROD
calling for the devel opment of a wetlands restoration plan.

3.21 (9) Cost

Comment

SCD states that the present worth cost of Alternative 6 is greater than the $12.2 mllion described in
the PRAP, while Alternative 3 is estimated at $6.8 mllion. SCD al so states that A ternative 3 would
provi de equivalent risk reduction to Alternative 6 at a potentially |ower cost.

EPA' s Response

EPA utilized unit cost figures provided in SCOs FS to develop the estinmated present worth cost of
Alternative 6. The cost is higher than Alternative 3 because the remedy includes treatnent of all soils
and sedi nents above the clean-up criterion resulting in a nore pernanent solution. As stated in response
3.21(a), both Alternative 3 and Alternative 6 are protective of human health and the environnent.

3. 22 Comment

Standard Chlorine provided a conprehensive description of their proposed renedy for the Site. EPA has



sumari zed SCD s coments and grouped theminto four categories: Additional Wrk during Renedi al Design
G ound Water, Soils/Sedinents and Institutional Controls.

3.22(a) Addi tional Wrk During Renedial Design
Comrent

Standard Chlorine had two pages of comments relating to el ement that they believe should be included in
the Remedi al Design. These el enents included nonitoring and investigative approaches for determning the
extent of the DNAPL and ground water contamnination

EPA' s Response

Many of the tasks proposed appear reasonable and will be evaluated further during the Remedi al Design
phase of the project.

3.22(b) Ground Vater
Conmment

SCD stated that the three conmponents of |ong-termground water remedi ation (interceptor trench, aqueous
phase recovery wells, and DNAPL zone recovery wells) would be finalized during Renedial Design and an
achi evabl e clean-up criteria will be based on the optinally designed integrated recovery system

EPA' s Response

The intent of the interimrenedy for ground water is to contain the ground water and recover known DNAPL.
Clean-up criteria for ground water will be identified in the final renmedy which will be based on the
findings of the additional investigation

3.22 (c) Soils and Sedinents
3.22(c) (1) Comment

SCD mai ntains that there is no evidence that the soils underlying the sedinmentation basin are
cont am nat ed.

EPA' s Response

The FS reported chat the primary liner had been breached and therefore the liner of the sedimentation
basin "was suspect”. EPA agrees that there is no analytical data to docunent that the soils underlying
the sedi nentation basin are contam nated because no soil sanples were obtained fromthis area. Based on
the findings of the FS, EPA believes that the soils underlying the basin may be contam nated so once
sanpl es are obtained and anal yzed, further renediation may be necessary.

3.22 (c) (3) Conment

SCD proposed to conduct additional work to identify habitat information to be used to reconpute the
clean-up criterion for off-site soils and sedi nents.

EPA' s Response

As stated previously, EPA believes that the off-site clean-up criterion established in the ROD will be
protective of human health and the environnent. Thus there is no need to reconpute a clean-up criterion
Further, EPA maintains that the additional work no eval uate habitat conditions will not be necessary to
devel op clean-up criterion. The Ecol ogi cal Assessment conducted during the Remedial Investigation
entail ed nunerous studies including, but not limted to, fish tissue sanpling and analysis toxicity
testing, wetland delineation, and anal ysis of ecol ogical receptors. The off-site clean-up criterion was
identified only after an analysis of all of the results fromthe ecol ogi cal assessnent. As noted in the
ROD, an Ecol ogical Mitoring Plan will be devel oped and i nplemented to ensure that the renmedy is

and renains protective.

3.22 (c) (3) Conment

SCD proposed to conduct additional treatability studies for blorenedi ati on and ot her applicable
t echnol ogi es.



EPA' s Response

EPA's Region IIl is always open to reviewi ng additional infornation regarding treatnent alternatives.
However, EPA believes that the RI/FS provides sufficient infornation to select a renedy for this Site.
The ROD will not require additional treatability studies, and the schedul e for the design of the sel ected
remedy will not be delayed to allowtime for the performance of these studies.

3.22(d) Institutional Controls

Comrent

SCD states that institutional controls would be inplenmented under their plan to include site nonitoring,
site access restrictions, and deed restrictions. In addition, DNREC woul d inplenent a ground water
managenent . zone for the area.

EPA' s Response

EPA agrees that these el enents should be included in the renedial action and these el enents are included
in the ROD.

3.23 Applicability of "CAMJ' and Alternative 3

Standard Chlorine submtted several pages of comrents discussing the Corrective Action Managenent Unit
("CAMJ') provisions of RCRA. SCD states that the CAMJ provi sions of RCRA are ARARs for the soil and
sedi nent rel ated conmponents of SCD s recommended renedial alternative (Alternative 3) for this Site and
that SCD s preferred alternative would conply with these ARARs.

3.23 (a) Coment

SCD stated that Section 121 of the Conprehensive Environmental Response, Conpensation, and Liability Act
("CERCLA"), 42 U.S.C 89621 and 40 C.F.R 8300.430(f) (1) (i) (A of EPA's National G| and Hazardous
Substances Pol | uti on Contingency Plan ("NCP'), require conpliance with ARARs as a threshold

requi renent which each alternative remedy nust meet in order to be eligible for selection.

EPA' s Response
EPA agrees with this conmment.
3.23(b) Comment

SCD stated that remedi ation of soils and sedinents at the Site is governed by action-specific ARARs in

t he absence of chenical -specific and | ocation-specific ARARs. SCD stated that "EPA should sel ect these

t echnol ogy- based or activity-based requirenents by determ ning the managenent actions necessary to
address the risk to human health and the environment or exposure posed by the hazardous substances in the
source area being addressed". SCD further stated that SCD s recomrended alternative (Alternative 3) is
"just as protective of human heath and the environment as the renedy selected in the PRAP, since all

soil s and sedinents exceeding clean-up criteria would he treated and/or contained in a |ined and capped
uni t".

EPA' s Response

EPA agrees that both Alternative 3 and Alternative 6 are protective of human health and the environnent.
EPA maintains that the stabilization of soils and sediments prior to consolidation in a lined and capped
unit does not constitute treatnment. See response to comment 3.21(d).

3.23 (c) The Applicability, Relevance and Appropriateness of RCRA

Comrent

SCD staled that for several reasons, including the fact than the soils and sedi ments are contam nat ed
with a RCRA hazardous waste, RCRA requirenments are relevant and appropriate to the SCD Site even if they
are not applicable.

EPA' s Response

EPA agrees with this commrent.



3.23 (d) The Applicability, Relevance, and Appropriateness of the CAMJ Provisions of the Corrective
Acti on Managenent Regul ati ons

Conmmrent

SCD stated that the preanble to the CAMJ regul ations states that the CAMJ requirenents "will al so becone
RCRA ARARs for hazardous waste managenent activities at CERCLA sites". SCD also stated that "SCD s
preferred renedial alternative [Alternative 3] will provide |long-termand short-termeffecti veness and
permanence that is equivalent to the |evels that would be provided by the renedial alternative sel ected
by EPA in the PRAP".

EPA' s Response

The CAMUJ regul ations are not AR3LRs for the Standard Chlorine Site and would only be considered ARARs if
EPA were to designate the sedinentation basin as a CAMJ. 40 CF. R § 264.552 (b) (I) specifies
requirenents for designating regulated units as CAMJ. Specifically 40 CF. R § 264.552(b) (1) (i)

st at es:

"The regulated unit is closed or closing, neaning it has begun the cl osure process under
§ 264.113 or § 265.113; and

(ii) I'nclusion of the regulated unit will enhance inplenentation of effective, protective
and reliable renedial actions for the facility."

The cl osure process has not begun for the existing sedinentation basin and therefore EPA cannot consider

desi gnating the basin as a CAMJ. EPA does not agree that Alternative 3 provides |ong-termand short-term
effectiveness and permanence that is equivalent to that of the selected renedy. See responses to coments
3.21(c) and (e) for a nore detail ed expl anati on.

3.23 (e) I npl emrent ati on of the CAMJ Provisions at the SCD Site
3.23 (e) (1) Conmmrent

SCD stated that "Selection and inplenentation of SCO s preferred alternative would be consistent with the
CAMJ provi sions of RCRA both in terns of the portions of the SCD site that woul d be designated as a CAMJ
and pl acenent of excavated and treated wastes. fromthe site back into a reconstructed and capped unit."

EPA' s Response

40 CF. R § 264.552 defines the requirements to be used by the Regional Administrator to designate an
area of a facility as a CAMJ. Neither the FS nor Standard Chlorine's coments on the PRAP provide
sufficient detail to determne if the sedinentation basin would satisfy the requirenents in 40 CF.R 8§
264.552. For exanple, 40 CF. R 88 264.552(c) and (d) contain specific requirenments which EPA nust

eval uate and address before it can designate an area as a CAMJ. This informati on was not provided Dy
Standard Chlorine and thus EPAis not in a position to nmake a determination that Aternative 3 could be
inplenented in conpliance with the CAMJ provisions of RCRA. Standard Chl ori ne has not denonstrated that
the soils and sedi ments woul d undergo treatnment as required by the CAMJ regul ation 40 C.F.R § 264.552(c)
(6), prior to placement in the reconstructed and capped unit. See response to comment 3.21(d).

The soils and sedi nents which were placed in the sedinentati on basin were contaminated with a listed
hazar dous waste and as such are required by RCRA regul ations to be nmanaged as a hazardous waste. In turn,
the sedinentation basin is a regul ated hazardous waste unit because it received a hazardous waste. 40
C.F.R 8 264.552(b) (1) (i) requires that a regulated unit be closed or undergoing closure in order to be
designated as a CAMJ. Since SCD never obtained a pernmt for storage/disposal of hazardous waste in the
sedi nentati on basin, and the basin is not closed or undergoi ng cl osure, EPA can not consider designating
the sedimentation basin as a CAMJ and in turn the CAMJ regul ati ons are not ARARs.

3.23 (e) (2) Conmmrent

SCD stated that if EPA designated the sedinmentation basin as a CAMJ, SCD woul d be able to pl ace

remedi ati on wastes into the CAMJ without triggering RCRA LDRs. SCD further states that "this exenption
fromthe LDRs woul d enconpass any wastes generated as part of the CERCLA cl eanup, no matter where the
wastes originated within the SCD site".

EPA' s Response

EPA agrees that by designating the sedinentation basin as a CAMJ, LDRs woul d not be triggered. However



the intent of the CAMJ regulations is not to by-pass LDR requirenents, but to allow for nore flexibility
i n managenment of remedi ation wastes. Prior to the CAMJ concept, nany renedies were limted to capping in
pl ace because the only other alternative was excavating incinerating to LDR requirenents and ultimate
off-site disposal an a RCRA Subtitle C facility which would result in high costs.

The preanble to the final CAMJ regul ati ons (58 Fed. Reg. 8658, 8660) states the CAMJ concept is
" estimated to result in nore treatnent of wastes using nore effective treatnent

t echnol ogi es than woul d occur under the other regul atory options considered by the

Agency. In addition, today's rule is predicted co result in nore on-site waste

managenent (vs. off-site nanagenent); |esser reliance on incineration; greater

reliance on innovative technol ogi es; and a | ower incidence of capping waste in

pl ace without treatment."

The preanbl e al so states (58 Fed. Reg. 8658, 8682) that the CAMJ alternative" ... would likely provide a
greater degree of certainty of long-termeffectiveness ... by encouraging greater use of ex-situ
treatnments other than incineration and reduced use of nmnagenent in place."

Regul ation 40 C.F. R 8264.552(c) (6) states "The CAMJ shall enable the use, when appropriate, of
treatment technol ogi es, (including innovative technol ogi es) to enhance the |ong-term effectiveness of
remedi al actions by reducing the toxicity, nobility, or volume of wastes that will remain in place after
cl osure of the CAMJ'.

As stated previously (See EPA's response 3.21 (c) and 3.21 (d), as well as the ROD, stabilization, as
proposed in SCD s preferred alternative (Alternative 3) does not constitute treatnent or a reduction in
toxicity, mobility or volume (See 40 CF.R § 264.552 (c) (6) and in turn would not satisfy the CAMJ
regul ations. Al so see response to 3.23(e) (i).

3.23(e) (3) Comrent

SCD states that according to the preanble to the final CAMJ regul ations, "a facility owner required to
remedi ate a surface inpoundnent (e.g., by renoving or treating sone or all of the sludges) need not
conmply with LDRs when it redeposits residuals back into the inpoundnent if EPA designates the inpoundnent
as a CAMJ or part of a CAMJ. Under this sane reasoning, SCD would not have to conply with the LDRs or

M ni mum Technol ogy Requirenents ("MRs") with respect to excavated wastes placed into a reconstructed
and capped unit pursuant to inplenentation of SCD s preferred renedial alternative.

EPA' s Response

EPA agrees that the preanble to the final CAMJ regul ations states that the placenment of remediation
wastes into a CAMJU will not trigger LDRs or MIRs. For reasons identified in response to comment 3.23 (e)
(1), EPA may not designate the sedinentation basin as a CAMJ and SCD is required to conply with LDRs and
MIRs because they are ARARs.

3.23 (e) (4) Comment

SCD states that "the renedial alternative [Alternative 3] described in the FS and in the letter to you
[ EPA], dated June 6, 1994, should be governed by the CAMJ provisions of RCRA which are ARARs for that
remedy”. SCD states that their preferred alternative, [Alternative 3] would satisfy CERCLA's threshold
requi renent that the chosen renmedy conply with ARARs.

EPA' s Response

EPA does not agree that the CAMJ provisions of RCRA are ARARs for the SCD Site. The CAMJ provi sions woul d
only be ARARs |f EPA designated a unit at the SCD Site as CAMJ. As stated in response to comment 3.23(e)
(1), EPA may not designate the sedinentation basin as a CAMJ and in turn the CAMJ provi sions are not
ARARs. EPA has determined that Alternative 3 does not satisfy CERCLA's threshold criteria for conpliance
with ARARs, and this is discussed in Section 7 of the RCD.

3.23 (e) (5) Conmrent
SCD states that "The SCD preferred renedy [A ternative 3] would provide | ong-termand short-termrisk
reduction and protectiveness |levels than correspond to the |levels that woul d be achi eved through

inmpl enentation of the renedy chosen by EPA in the PRAP, at a potentially significant cost savings"”

EPA' s Response



See EPA' s responses 3.21(c) and 3.21(e).
3.23 (e) (6) Comrent

SCD states that selection of Alternative 3 in a manner consistent with RCRA's CAMJ provi sions woul d
promote EPA's objective of removing regul atory inpedi nents which, when applied to contami nated soils and
sedinents at the SCD Site, could inpede EPA's ability to select and inplement a reliable, protective, and
cost-effective renedy at the SCD Site.

EPA' s Response

As stated in response to comment 3.23(e) (l), EPA may not designate the sedinmentation basin as a CAMJ and
in turn the CAMJ provisions of RCRA are not ARARs. Alternative 3 is elinminated as a viable alternative
because it does not conply with ARARs. EPA has sel ected a remedy which utilizes innovative technol ogy
(biorenediation) and is cost effective with a present-worth cost of $6.6 to 12.2 mllion. In the event
that biorenediation is unsuccessful in renediating the soils/sedinents to the clean-up criteria, the
contingency renedy is a proven technology that will renediate the soils/sedinments to the cl ean-up
criteria.

4. NATURAL RESQURCE TRUSTEES

Nat i onal Cceani c and At nospheric Administration (NOAA}
4.1 Comment

NOAA requested that "trigger values" that woul d cause additional clean-up of Red Lion Creek east of Route
9 be addressed nore fully. NOAA al so requested copies of the reports being prepared under the Consent
O der between Cccidental Chemcal Corporation and EPA.

EPA' s Response

EPA is requiring that Standard Chl ori ne conduct ecol ogical nmonitoring to denonstrate that the renedy is
protective of the environnent. If the results of the ecological nonitoring along with the findings of the
i nvestigation being conducted by Cccidental Chem cal Corporation suggest that additional renedial action
is needed, EPA will require that this additional work be conducted. Due to the nature of the ecol ogi cal
studies that will be conducted, it is difficult to identify an exact "trigger value" at which remediation
woul d be required.

Copi es of all the reports prepared by Cccidental Chenical Corporation under the Consent Order can be nade
avail abl e to NQGAA.

4.2 Comment

NOAA comment ed that page 5 of the PRAP did not address sedinments in Red Lion Creek in two separate
ref erences.

EPA s response

The first reference identifies the principal threat wastes associated with the Standard Chlorine Site and
the sedinments in to Red Lion Creek are not considered principal threats (Note, however, that sonme of the
sedinents in the unnaned tributary to Red Lion Creek are considered principal threat wastes). The second
ref erence describes the final action conponent for renediation of soils and sedinents. EPA is not
requiring Standard Chlorine to renediate the sedinments in Red Lion Creek at this tinme, since the
nonitoring data indicates that the concentrations of contami nants in Red Lion Creek are bel ow the
off-site clean-up criterion.

4.3 Conmmrent

NOAA requested that EPA coll ect additional sedinent and surface water data fromthe unnaned tributary to
Red Lion Oreek and Red Lion Oreek to define the extent of contam nation.

EPA' s Response

Nurrer ous sedi ment sanples were collected fromthe unnamed tributary to Red Lion Creek and Red Lion Creek
during the Renedial Investigation and the nature and extent of contam nation has been defined for a
clean-up criterion of 33 ng/kg of total COCs. In the event that the results of the ecological nonitoring
suggest that the clean-up criterion are not protective of the environnent, EPA will require that



addi tional data be collected at that tinme.

4.4 Comment

NOAA expressed concern that the clean-up criterion of 33 ng/kg of total COCs for soils/sediments in the
unnaned tributary to Red Lion Creek and Red Lion Creek may not be protective based or: the interpretation
of the bioassay data conducted as part of the Ecol ogi cal Assessnent (A so see comment and response 3.8).
NOAA recommends that the tests be repeated using proper Q¥ QC and validation guidelines to determne a
clean-up level protective of aquatic resources.

EPA' s Response

EPA recogni zes that there are uncertainties associated with the findings of the bioassay data referenced
by NOAA. However, as noted in our response to Comrent 3.10, the off-site clean-up criterion of 33 ng/kg
of total COCs is based on the results of several studies and EPA believes it is an appropriate value to
be used as the off-site clean-up criterion. Further, to ensure that this level is in fact protective of
ecol ogical receptors, the ROD calls for an extensive ecological nonitoring plan to be devel oped and

inpl enented as part of the selected renedy.

4.5 Comrent

NOAA requested that chem cal analyses of surface water, sedinments, fish tissue, and sedi ment bi oassays be
included in the ecol ogical nonitoring plan.

EPA' s Response
The ROD calls for the devel opment of an ecol ogical nonitoring plan which will include these el ements.
Comrent

NQOAA requested that the ecol ogical monitoring plan not be limted to six years in the event that the
remedy is not successful.

EPA' s Response

The ROD requires that the ecol ogical nonitoring be conducted for "at |east five years"

4.7 Commrent

NOAA expressed concern that the on-site clean-up criteria for soils and sedinents (625 ng/kg) is an order
of magni tude higher than the off-site clean-up criterion (33 ng/kg) and may act as a source of

contam nation for the off-site soils and sedinents.

EPA' s Response

Performance Standards in the ROD require control of stormwater run-off fromall areas of the Site that
may potentially contaminate the waters of the State of Del aware.

Comment

NOAA requested "sone explanation as to why the treatability studies were not definitive".

EPA' s Response

The objective of the treatability study was to evaluate the technical feasibility of utilizing

bi orenedi ation at the SCD Site. Flask tests were conducted in a |aboratory for a period of 60 days. EPA's
review of the test results identified problens with the experinent design, which in turn inpacted the
interpretati on of the data.

Overall, the treatability studies were not definitive based on the following: (1) variability of the
concentration of total chlorobenzenes observed in the flasks and the associated | ack of confidence in the
data, (2) the potential for volatile |osses fromthe reactor flasks, (3) inconclusive stoichioneuric

rel ease of chlorides, (4) no nutrient consunption, and (5) |lack of mcrobial data.

US Fish and WIldlife Service (F&W5)



4.9 Comment

F&WE comment ed that the ecol ogical nmonitoring plan should contain all the elenents identified in the
PRAP.

EPA s Conment

The Ecol ogical Mnitoring Plan called for by this Record of Decision incorporates all of the ecol ogical
nonitoring activities identified in the PRAP.

4.10 Commrent

F&WE believes the tinme frane for the ecol ogical nonitoring plan should be |eft open ended.

EPA' s Response

See Response to Comment 4.6

4.11 Conmment

F&NE is concerned that the on-site clean-up criteria for soils and sedinments (625 ng/kg) is higher than
the off-site clean-up criterion (33 nmg/kg) and rmay act as a source of contami nation for the off-site
soils and sedinents. F&A\5 recommends an erosion control plan supported by nonitoring.

EPA' s Response

See Response to 4.7.

4.12 Comment

F&WE had specific comrents on itens that should be included in the wetland mitigation plan.

EPA' s Response

EPA wi || provide the F&WS the opportunity to review and comment on the wetland mtigation plan prior to
EPA i ssui ng approval of the plan.
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February 23, 1995

Peter H Kosmayer (3RA00)

U S EPA Region III

841 Chestnut Buil di ng

Phi | adel phi a, Pennsyl vani a 19107

RE: State of Del aware Concurrence with Record of Decision
Standard Chl orine of Del aware, Inc. Superfund Site
Del anare City, New Castle County, Del aware

Dear M. Kostnmayer:

The Departnment of Natural Resources and Environnental Control has reviewed the February 1995 Record of
Deci sion (ROD) for the Standard Chlorine of Delaware, Inc. Superfund site. This correspondence represents
the Department's official concurrence with the selected remedy described in the ROD for the Standard
Chlorine site. As you are aware, the Departnent has been actively involved throughout the Superfund
process as it pertains to this site and plans to continue to do so.

Director
Di vision of Air and Waste Managenent

AVE: dw
AVHI4128. wp
DE-053 Il B-9

pc: N V. Raman
Kar| Kal bacher
Anne H |l er

Del awar e' s good nature depends on youl!



