
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION III

1650 Arch Street
Philadelphia, Pennsylvania 19103

SEP 18 2006
VIA FEDERAL EXPRESS

William Giarla, Esquire
Beazer East, Inc.
One Oxford Center
Suite 3000
Pittsburgh, PA 15219 SDMSDOCID

Re: Koppers (Newport) Superfund Site, Newport, New Castle
County, Delaware: Administrative Order for Remedial Design/
Remedial Action (EPA Docket No. CERC-03-2b06-0266DO

Dear Mr. Giarla:

Enclosed please find a true and correct copy of the Administrative Order for Remedial
Design/Remedial Action captioned above ("Order"). The Order, issued pursuant to Section
106(a) of the Comprehensive Environmental Response, Compensation, and Liability Act of
1980, as amended ("CERCLA"), 42 U.S.C. § 9606(a), directs Beazer East, Inc. (Respondent) to
conduct certain response action at and in connection with the Koppers (Newport) Superfund Site
in Newport, New Castle County, Delaware.

Pursuant to Section XXW of the Order, the Order is deemed issued on the date it is
signed by EPA. The Order becomes effective thirty (30) calendar following the date on which it
is issued. No later than twenty (20) calendar days from the date the Order is issued, Respondent
may confer with EPA as provided in Section XXTV.B of the Order.

Please refer to the Order for the specific actions Respondent is required to undertake.
Failure to comply with the Order may subject Respondent to civil penalties of up to $32,500 per
day and/or punitive damages in an amount up to three tunes the amount of any costs incurred by
the United States as a result of Respondent's failure to comply with the Order.



We look forward to working with you on this project. If you have any questions, please
contact EPA Sr. Assistant Regional Counsel Andrew S. Goldman at (215) 814-2487.

Sincerely,

Abraham Ferdas, Director
Hazardous Site Cleanup Division
EPA Region 3

Enclosure

cc: Lindsay P. Howard, Esquire
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ADMINISTRATIVE ORDER FOR REMEDIAL
DESIGN/REMEDIAL ACTION

Having determined the necessity for implementation of response activities at the Koppers

Co., Inc. Superfund Site in Newport, New Castle County, Delaware ("Koppers Site" or "Site"),

the United States Environmental Protection Agency ("EPA") hereby Orders as follows:

I. JURISDICTION

A. This Administrative Order ("Order") is issued to the Respondent by the United States

Environmental Protection Agency ("EPA") under the authority vested in the President of the

United States by Section 106(a) of the Comprehensive Environmental Response, Compensation,

and Liability Act of 1980, as amended, ("CERCLA"), 42 U.S.C. § 9606(a). This authority was

delegated to the Administrator of EPA by Executive Order No. 12580 (52 Fed. Reg. 2923,

January 29,1987), delegated to the EPA Regional Administrators by EPA Delegation No.
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14-14-B (May 11,1994), and further delegated to the Director of the Hazardous Site Cleanup

Division, EPA Region 3, by EPA Region 3 Delegation 14-14-B (November 7,2003).

B. Prior notice of this Order has been given to the State of Delaware pursuant to Section

106(a) of CERCLA, 42 U.S.C. § 9606(a).

II. PARTIES BOUND

A. This Order is issued to Beazer East, Inc. ("Respondent").

B. This Order shall apply to and be binding upon the Respondent and its agents,

successors and assigns.

C. Neither a change in ownership of any property covered by this Order, nor a change in

the ownership or corporate or partnership status of Respondent, shall in any way alter, diminish,

or otherwise affect the Respondent's obligations and responsibilities under this Order.

D. In the event of any change in majority ownership or control of the Respondent, the

Respondent shall notify EPA, in writing, no later than thirty (30) days after such change, of the

nature and effective date of such change. The Respondent shall provide a copy of this Order to

the prospective owner(s) or successors) of the Respondent before any change of ownership or

control becomes irrevocable.

E. In the event that the Respondent files for bankruptcy or is placed involuntarily in

bankruptcy proceedings, the Respondent shall notify EPA in writing within three (3) working

days of such filing.

a
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F. Respondent shall provide a copy of this Order to all contractors, subcontractors,

laboratories, consultants, and other persons retained to conduct or monitor any portion of the

Work performed pursuant to this Order prior to execution of any agreements or contracts with

such persons. If the Respondent is under contract or agreement with any contractor,

subcontractor, laboratory, consultant or other person retained to conduct or monitor any portion

of the Work required pursuant to this Order at the time this Order is issued, Respondent shall

provide a copy of this Order to all such persons within five (5) days of receipt of this Order.

Respondent shall condition all contracts and agreements with such persons on compliance with

the terms of this Order. Notwithstanding the terms of such contracts or agreements, Respondent

remains responsible for complying with the terms of this Order and for ensuring that its

contractors, subcontractors, laboratories, consultants, and other persons retained to conduct or

monitor any portion of the Work required by this Order comply with the terms of this Order.

III. FINDINGS OF FACT

The following facts are a synopsis of information contained in the Administrative Record

supporting issuance of this Order. That Administrative Record is incorporated by reference as if

fully set forth herein:

A. Site Location and Historical Use

1. The Koppers Site consists of over 300 acres of land located in the northern part

of New Castle County, Delaware, southwest of the town of Newport and northwest of the Route
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1-95 and Route 141 interchange; is generally depicted as the "Former Koppers Company, Inc.

Site" in Attachment 1 to this Order; and includes all places and property to which hazardous

substances, pollutants or contaminants have migrated from the "Former Koppers Company, Inc.

Site" in Attachment 1. The Site was the location of wood treatment operations from

approximately the 1930s through 1971.

2. To the north, the Site is bordered by highspeed railroad lines. Beyond the rail

lines are a former municipal sewage treatment facility, an industrial property, and a residential

area. To the east, the Site is bordered by the former DuPont Holly Run Plant and the Christina

River. To the south and west, the Site is bordered by White Clay Creek and Hershey Run,

respectively. To the west of the Site, across Hershey Run, lies the Bread and Cheese Island

property. The Site contains approximately 163 acres of upland areas 136 acres of wetlands, and

three ponds.

3. In or around April 1929, Delaware Wood Preserving Company ("DelWood")
/

acquired two parcels which comprise much of the Site and conducted wood treatment operations

there until 1932. In 1932, DelWood sold the property to Century Wood Preserving Company,

which continued to conduct wood treatment operations until it sold the property to the Wood

Preserving Company ("WPC") in 1935. WPC continued wood treatment operations until 1941^

when Koppers Company acquired the property. Koppers Company merged into Koppers

Company, Inc. ("Koppers") in 1944 and continued to use the Site for wood treatment activities

until 1971. In 1971, Koppers sold the property to E.I. duPont de Nemours & Company
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("DuPont").

4. In 1974, the New Castle County Department of Public Works ("DPW") leased

land in the northern portion of the Site where it built and operated a sewage/sludge treatment

facility from 1974 until 1977. In 1977, DPW sold the building which currently exists on-Site to

DuPont and discontinued wastewater treatment operations at the Site. In December 2004,

DuPont transferred ownership of the Site to Respondent.

5. Wood treatment operations, conducted at various areas of the Site generally

depicted in Attachment 2 to this Order, took place in the northern half of the Site. The Process

Area contained various types of treatment equipment and storage for approximately 1,000,000

gallons of creosote and other process-related materials. Wood was treated in the Process Area

using a creosote coal/tar solution, though pentachlorophenol ("PCP") with number 2 fuel oil was

also used. The creosote treatment consisted of heating and pressurizing tanks filled with creosote

and wood, forcing the creosote into the wood. After treatment, the freshly-treated wood products

were temporarily allowed to cure and drip dry in the Drip Track Area prior to transfer to the large

Wood Storage Area. Spills and leaks, including drips from drying wood, allowed treatment

chemicals to seep into the soil.

6. The Potomac Formation, a major aquifer in the region of the Site and a source

of potable water, lies beneath the Site. Several municipal water supply wells are located within

approximately one mile of the Site.
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7. Present on-Site is a building and sewer line constructed by DPW in or around

1974, a partial fence enclosure, and a blacktopped area. After purchasing the Site in 1971, Du

Pont expanded its adjacent Holly Run Facility onto approximately 5 acres of the eastern portion

of the Site, but subsequently dismantled the facility. Additional current Site features include two

culverts, several drainage ditches, piles of old railroad ties, an "old foundation," a "fill or

mounded area," an "old fire pond" and a former sump where effluent was treated or stored and is

now covered with sediment/soil.

B. Environmental Investigations

1. The Site was first identified as a potential hazardous waste site in or around

November 1979 following a review of responses to the Waste Disposal Site Survey of 1979

developed by the Subcommittee on Oversight and Investigation of the House Interstate and

Foreign Commerce Committee (commonly known as the "Eckhardt Report").

2. EPA and the State conducted a Site Inspection on May 28,1980, at which time

several surface water samples were collected. Results showed that surface water on the Site

appeared to be contaminated with phenolic compounds and PAHs. Additional samples were

collected from the Site, as well as from nearby municipal drinking water supply wells, in October

1980 by an EPA contractor. On-site samples showed PAHs present in soil and leachate, but no

contamination was detected in the supply wells.

3. EPA and the State conducted a Site Inspection in December 1984. Analytical

results revealed the presence of, among other things, anthracene, benzo(a)anthracene,
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benzo(b)fluoranthene, benzo(b)pyrene, 2-butanone, chrysene, fluoranthene, phenanthrene,

pyrene, aluminum, barium, lead and magnesium in the on-site soil/sediment samples and stream

sediment samples.

4. EPA proposed the Site for inclusion on the National Priorities List ("NPL") in

1989, and formally listed the Site on the NPL on August 30,1990.

5. In 1991, Respondent agreed to perform a Remedial Investigation/Feasibility

Study ("RI/FS") under the terms of an Administrative Consent Order signed by Respondent and

EPA. Initial Remedial Investigation ("RT") field work was completed in 1996, with

supplemental investigations conducted in 2002 and 2003. The RI, which EPA accepted as final

in April 2003, revealed the presence of creosote non-aqueous phase liquid in both subsurface

soils and wetland sediments at the Site. Shallow soils, subsurface soils, groundwater, and

sediments were also found to be contaminated to varying degrees with polynuclear aromatic

hydrocarbons. Contamination at the Site was found to be present in the Process and Drip Track,

Wood Storage, Remaining Upland, Hershey Run Drainage, Fire Pond, South Ponds, and K Areas

depicted in Attachment 2 to this Order.

6. A Human Health Risk Assessment ("HHRA"), conducted during the RI by

Respondent to evaluate the human health risks that could result if no remedial action were taken

at the Site, found that risks to a construction worker, industrial worker, adolescent trespasser,

adolescent swimmer or angler exceed target risk levels for carcinogenic and non-carcinogenic

risks.
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7. In an Ecological Risk Assessment for the Site conducted in 1996-1997, EPA

concluded that PAHs pose ecological risks to the upland, wetland and aquatic communities at the

Site.

8. In September 1999, a draft Feasibility Study ('TS") report was submitted to

EPA by Respondent. After receiving comments, extensive revisions were made and the draft FS

was resubmitted in April 2003. Respondent submitted an addendum to the FS in September

2004. EPA accepted the FS, as modified by the FS Addendum, in 2005.

C. EPA's Record of Decision

1. EPA published a notice of its Proposed Remedial Action Plan for the Site on

October 7,2004. A period of public review and comment was held from October 7,2004 through

December 7,2004.

2. On September 30,2005, EPA issued a Record of Decision ("ROD") in which

the Agency selected remedial action for implementation at the Koppers Site. The remedial

action selected in the ROD generally consists of the following components:

a. Excavation and consolidation of all contaminated soils and sediments (soils

with total PAHs greater than 600 mg/kg and sediments with total PAHs greater than 150 mg/kg)

into one or two on-site landfills or containment areas ("Containment Area") to be located in the

areas of the worst NAPL contamination;

b. Installation, operation, and maintenance of a ground water treatment system to

prevent the migration of contaminated ground water, as well as to prevent the discharge of
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contaminated ground water from the recovery operation, and an oil-water separator to facilitate

the recovery of free-phase NAPL as well as to prevent NAPL from reaching the ground water

treatment system;

c. Treatment of ground water as necessary to meet discharge requirements;

d. Construction of ground water barrier walls and collection systems in the

Containment Area to prevent further migration of ground water contamination, including NAPL;

e. Management of the hydraulic head of ground water and collection of NAPL

contamination in the ground water through the use of the passive recovery trenches;

f. Separation of creosote from ground water and off-site disposal or recycling;

g. Movement of debris to a location on-Site where it can be placed under a cap;

h. Installation of a cap across the Containment Area;

i. Relocation of a portion of the existing channel of Hershey Run if the

Containment Area extends into the Hershey Run wetlands;

j. Creation of wetlands to replace any wetlands that are filled in as part of the

landfill construction;

k. Monitoring of ground water, surface water, sediments and wetlands to ensure

the effectiveness of the remedy; and

1. Prevention of exposure to contamination inside the Containment Area or in

ground water beneath the Site, and prevention of the drawdown of contamination into the deeper

aquifer or elsewhere through land and ground water use restrictions for the Site and surrounding
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area.

D. Respondent

1. Respondent Beazer East, Inc. is a Delaware corporation.

2. In or around 1988, approximately 17 years after it ceased wood treatment

operations at the Site, Koppers was acquired by BNS Acquisition, Inc.

3. In or around 1989, BNS Acquisition, Inc. merged into Koppers, and Beazer

East, Inc. was established as the new holding company. Also in 1989, Koppers changed its name

to Beazer Materials and Services, Inc.
/

4. In or around 1990, Beazer Materials and Services, Inc. changed its name to

Beazer East, Inc.

IV. CONCLUSIONS OF LAW AND DETERMINATIONS

A. The Koppers Site is a "facility" as defined in Section 101(9) of CERCLA, 42 U.S.C. §

9601(9).

B. "Hazardous substances," as that term is defined in Section 101(14) of CERCLA, 42

U.S.C. § 9601(14), and 40 C.F.R. § 300.5, have been disposed of, deposited, stored, placed, or

have otherwise come to be located on, and remain at, the Site.

C. The hazardous substances at the Site are being released, and/or threaten to be released,

from the Site into the environment within the meaning of Section 101(8) and (22) of CERCLA,

42 U.S.C. §9601(8) and (22).
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D. Respondent is a "person" within the meaning of Section 101(21) of CERCLA, 42

U.S.C. § 9601(21).

E. Respondent is an "owner or operator," as defined in Section 101(20) of CERCLA, 42

U.S.C. § 9601(20), of the Site and is "the owner and operator of . . . a facility" within the

meaning of Section 107(a)(l), 42 U.S.C. § 9607(a)(l). In addition, Respondent is "a person who

at the time of disposal of any hazardous substance owned or operated any facility at which such

hazardous substances were disposed of within the meaning of section 107(a)(2) of CERCLA, 42

U.S.C. § 9607(a)(2).

F. The actual or threatened releases of hazardous substances from this Site may present

an imminent and substantial endangerment to the public health or welfare or the environment.

G. The actual or threatened releases of hazardous substances from this Site, if not

addressed by implementing the response actions selected in the ROD and by achieving arid

maintaining Performance Standards (as defined herein), may present an imminent and substantial

endangerment to the public health or welfare or the environment.

H. EPA has determined that in order to implement the response actions selected in the

ROD, the Work required by this Order must be performed.
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V. DEFINITIONS

Unless otherwise expressly provided herein, terms used in this Order that are defined in

CERCLA or in regulations promulgated pursuant to CERCLA shall have the meaning assigned

to them in the statute or its implementing regulations. Whenever terms listed below are used in

this Order or in the documents attached to this Order or incorporated by reference into this Order,

the following definitions shall apply:

A. "CERCLA" shall mean the Comprehensive Environmental Response, Compensation,

and Liability Act of 1980, as amended, 42 U.S.C. §§ 9601-9657.

B. "Day" shall mean a calendar day unless expressly stated to be a working day.

"Working day" shall mean a day other than a Saturday, Sunday, or Federal holiday. In computing

any period of time under this Order, where the last day would fall on a Saturday, Sunday, or

Federal holiday, the period shall run until the end of the next working day.

C. "DQOs" or "Data Quality Objectives" are qualitative and quantitative statements

which specify the quality of the data required to support EPA decisions during the remedial

response actions. DQOs are determined based on the end uses of the data to be collected.

D. "Duly Authorized Representative" shall mean a person designated in accordance with

the procedures set forth hi 40 C.F.R. § 270.1 l(b) and approved as a Duly Authorized

Representative by EPA.

E. "EPA" shall mean the United States Environmental Protection Agency and any

successor departments or agencies of the United States.
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F. "National Contingency Plan" or "NCP" shall mean the National Oil and Hazardous

Substances Pollution Contingency Plan, codified at 40 C.F.R. Part 300, including any

amendments thereto.

G. "Operation and Maintenance" or "O&M" shall mean all activities that are required

under the Operation and Maintenance Plan developed pursuant to this Order and the ROD, and

approved by EPA.

H. "Order" shall mean this Administrative Order and all attachments appended hereto. In

the event of conflict between the Order and any attachment, this Order shall control.

I. "Performance Standards" shall mean the cleanup standards and other measures of

achievement of the goals of the Remedial Action, set forth in Section 11.2 of the ROD and those

that are developed by the Respondent and approved by EPA during Remedial Design.

J. "ROD" shall mean, unless otherwise stated, the EPA Record of Decision for the Site

signed on September 30,2005, by the Director of the EPA Region 3 Hazardous Site Cleanup

Division, and all attachments thereto. The ROD is appended hereto as Attachment 3 and is

incorporated herein.

K. Remedial Action" or "RA" shall mean those activities, except for Operation and

Maintenance ("O&M"), to be undertaken by Respondent to implement the final plans and

specifications that are submitted by Respondent pursuant to the Remedial Design Work Plan and

subsequently approved by EPA, including any additional activities required under Section VI

(Performance of the Work) and Section Xffl (Plans and Reports Requiring EPA Approval) of this
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Order.

L. "Remedial Action Work Plan" or "RA Work Plan" shall mean a plan for Remedial

Action, including a schedule for implementation of Remedial Action, submitted by Respondent

pursuant to Paragraph VI.C.3 of this Order and approved by EPA.

M. "Remedial Design" shall mean those activities to be undertaken by Respondent to

develop the final plans and specifications for the Remedial Action pursuant to the Remedial

Design Work Plan.

N. "Remedial Design Work Plan" or "RD Work Plan" shall mean a plan for Remedial

Design, including a schedule for remedial design work, submitted by Respondent pursuant to

Paragraph VI.C.1 of this Order and approved by EPA,

O. "Respondent" shall mean Beazer East, Inc.

P. "Site" shall mean the Koppers Co., Inc. (Newport Plant) Superfund Site described in
<?

Section HI. A.I of this Order and for which EPA selected remedial action hi the ROD.

Q. "State" shall mean the State of Delaware.

R. "Work" shall mean all activities Respondent is required to perform under this Order,

including Remedial Design, Remedial Action, O&M, tasks to be performed in accordance with

any EPA-approved Work Plan required by this Order, and any other activities required to be

undertaken pursuant to this Order.

C:\Floppies\Floppes\Koppers\August 2006\RDRA UAO 165.wpd



Koppers Co., Inc. (Newport Plant) Super/and Site: Administrative Order for Remedial Design/Remedial Action 75

Docket NO.CERC-03-2006-0266DC '

VI. PERFORMANCE OF THE WORK

A. Compliance with the ROD and the Law

1. Based on the foregoing, and the Administrative Record supporting issuance of

this Order, it is hereby ordered that Respondent implement the remedy selected in Section 11.0 of

the ROD for the Site. This work shall be conducted in accordance with CERCLA, the NCP, and

the requirements and schedules specified in this Order and any future written modifications to

this Order including, but not limited to, achieving and maintaining the applicable Performance

Standards as defined in Section V (Definitions) of this Order.

2. Nothing in this Order, the ROD, or EPA's approval of the Remedial Design

Work Plan or the Remedial Action Work Plan constitutes a warranty or representation of any

kind by EPA that compliance with this Order, the ROD, or the EPA-approved Remedial Design

Work Plan or the EPA-approved Remedial Action Work Plan will achieve or maintain the

Performance Standards, or that such compliance will foreclose EPA from seeking compliance

with all terms and conditions of this Order including, but not limited to, the Performance

Standards.

3. All actions and activities carried out by Respondent pursuant to this Order

shall be performed in accordance with all applicable Federal, State, and local laws and

regulations. Respondent shall also comply with all applicable or relevant and appropriate

requirements of Federal and State environmental laws and regulations and relevant guidance

documents.
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4. Respondent shall obtain all permits and authorizations necessary for off-Site

Work and shall submit timely and complete applications and requests for any such permits or

authorizations.

5. This Order is not, and shall not be construed to be, a permit issued pursuant to

any Federal, State, or local statute or regulation.

6. In the event EPA determines that Respondent has failed to implement any

provision(s) of the Work in an adequate or timely manner, or has otherwise violated this Order,

EPA may exercise any and all rights it may have including but not limited to, those expressly

reserved in Section XXII (Enforcement and EPA's Reservation of Rights) of this Order.

B. Selection of Contractors)

1. Supervising Contractor

a. All aspects of the Work to be performed by Respondent pursuant to this

Order shall be under the direction and supervision of the Supervising Contractor, the selection of

which shall be subject to acceptance or disapproval by EPA. Within five (5) days after the

effective date of this Order, Respondent shall notify EPA in writing of the name, title, and

qualifications of any contractor proposed to be the Supervising Contractor. EPA will issue a

notice of disapproval or acceptance of the selection of such Supervising Contractor. If at any

time thereafter, Respondent proposes to change a Supervising Contractor, Respondent shall give

such notice to EPA and must obtain a notice of acceptance of such change from EPA, before the

new Supervising Contractor performs, directs, or supervises any Work under this Order.
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b. If EPA disapproves the selection of a proposed Supervising Contractor,

EPA will notify Respondent in writing. Respondent shall submit to EPA a list of at least three

contractors, including the qualifications of each contractor, that would be acceptable to

Respondent within fourteen (14) days of receipt of EPA's notice. EPA will provide written

notice of the names of any contractor(s) whose selection it would accept. Respondent may select

any contractor from that list and shall notify EPA of the name of the contractor selected within

twenty-one (21) days of EPA's written notice. In the event EPA does not accept the selection of

any of the contractors proposed in the Respondent's list, EPA may direct the Respondent to

submit to EPA the names and qualifications of at least three (3) additional contractors whose

selection would be acceptable to the Respondent within fourteen (14) days of receipt of EPA's

disapproval.

2. Remedial Design Contractor

a. Within five (5) days after the effective date of this Order, the

Respondent shall: (1) notify EPA and the State in writing of the name, title, and qualifications of

all contractors) and subcontractors) to be used in carrying out all Remedial Design activities

required by this Order; and (2) identify the personnel that will be used during construction to

ensure that the Work is performed in accordance with the approved Remedial Design

submittal(s). For purposes of this Paragraph, the term "contractors" shall be deemed to include

contractors and subcontractors.
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b. EPA will notify Respondent in writing of its acceptance or disapproval

of the selection of the Remedial Design contractors), including subcontractors). If EPA

disapproves of the selection of the Respondent's proposed Remedial Design contractors), the

Respondent shall submit to EPA the names, titles, and qualification of at least three (3)

contractors that would be acceptable to the Respondent within fourteen (14) days of receipt of

EPA's disapproval. Except as provided below, EPA will provide written notice of the name of

the contractor(s) whose selection EPA accepts. The Respondent may select any contractors)

from that list and shall notify EPA and the State in writing of the name(s) of the contractor(s)

selected within fourteen (14) days of EPA's designation. The Respondent shall notify EPA and

the State of the date the Respondent enters into an agreement or contract with such contractors)

to perform the Work for which the selection of such contractors) were accepted by EPA. In the

event EPA does not accept the selection of any of the contractors proposed in the Respondent's

list, EPA may direct the Respondent to submit to EPA the names and qualifications of at least

three (3) additional contractors whose selection would be acceptable to the Respondent within

fourteen (14) days of receipt of EPA's disapproval.

c. If at any time during the pendency of this Order a decision is made by

the Respondent to retain an additional or substitute Remedial Design contractor or subcontractor,
i

the Respondent shall give written notification to EPA and shall obtain acceptance from EPA in

accordance with the procedures described in Paragraphs VI.B.2.a and VLB.2.b, above, before the

new contractor(s) or subcontractors) perform(s), direct(s), or supervise(s) any Work pursuant to
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this Order.

3. Remedial Action Contractors)

a. Within thirty (30) days after EPA approves the Remedial Action Work

Plan submitted by the Respondent pursuant to Paragraph VI.C.3 of this Order, and prior to the

commencement of any Work thereunder, the Respondent shall notify EPA in writing of the

name(s), title(s) and qualifications of all contractors) and subcontractors) and the personnel of

such contractors) and subcontractors) proposed to be used in carrying out Work required by
^

such approved Remedial Action Work Plan. For purposes of this Paragraph, the term

"contractors" shall be deemed to include contractors and subcontractors.

b. EPA will accept or disapprove the selection of the Remedial Action

contractor(s) and subcontractor(s) proposed by the Respondent in accordance with the procedures

described for the acceptance or disapproval of Remedial Design contractors) and

subcontractors) in Paragraph VI.B.2.b, above.

c. If at any time during the pendency of this Order a decision is made by

the Respondent to retain an additional or substitute Remedial Action contractor or subcontractor,

the Respondent shall give written notification to EPA and shall obtain acceptance of the selection

from EPA in accordance with the procedures described in Paragraphs VI.B.2.a and VI.B.2.b,

above, before the new contractors) or subcontractors) perform(s), direct(s), or supervise(s) any

Work pursuant to this Order.
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4. EPA retains the right to disapprove at any time the selection of contractors),

including subcontractors); supervisory personnel; or other persons retained to conduct any of the

Work required by this Order. In such event, the Respondent shall propose replacements in

accordance with the requirements of this Section VI.

C. Respondent Shall Perform the Work as Follows

1. The Remedial Design Work Plan

a. Within forty-five (45) days after receiving notice of EPA's acceptance of

the selection of the Remedial Design Contractor(s) in accordance with Paragraph VLB.2.b.,

Respondent shall submit to EPA for review and approval a work plan for the design of the

Remedial Action at the Site ("Remedial Design Work Plan" or "RD Work Plan"). The RD Work

Plan shall include a step-by-step plan for completing the Remedial Design for the remedy

identified in the ROD and for achieving and maintaining all requirements, including the

Performance Standards, identified in the ROD. The RD Work Plan shall describe in detail the

tasks that the Respondent will complete and the deliverables the Respondent will submit during

the Remedial Design phase, and contain an expeditious schedule for completing the tasks and

submitting the deliverables described in the RD Work Plan. The major tasks and deliverables

described in the RD Work Plan shall include, but not be limited to the following: (1) a

Preliminary Design for the remedy; (2) a Pre-Final Design for the remedy; (3) a Final Design for

the remedy; (4) a Report of the Findings of any pre-design sampling; (5) a Site Monitoring Plan;

(6) a Design Sampling and Analysis Plan, which shall include a Field Sampling Plan and a

Quality Assurance Project Plan; (7) a Site Health and Safety Plan for design activities; (8) a
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Contingency Plan; (9) a Construction Quality Assurance Plan ("CQAP"); (10) a plan for

gathering additional data or information, or performing additional studies; (11) other appropriate

components including a Permitting Plan and an Institutional Controls Plan; a Site Management

Plan; and (12) a Remedial Design Schedule. At a minimum, the Institutional Controls Plan shall

include the requirements of this Order set forth in Sections VIE (Access to and Use of the Site)

and XVI (Notice of Obligations and Transfer of Interests), below.

b. The RD Work Plan shall be consistent with, and shall provide for,

achievement and maintenance of the Performance Standards for the remedy. The RD Work Plan

shall comport with EPA's "Superfund Remedial Design and Remedial Action Guidance,"

OSWER Directive 9355.0-4A, and any amendments to such Guidance.

c. Upon approval by EPA, the RD Work Plan shall be deemed to be

incorporated into this Order and made an enforceable part hereof.

d. Upon approval of the RD Work Plan by EPA, Respondent shall

implement the RD Work Plan in accordance with the schedules and methodologies contained

therein. The Respondent shall submit all plans, submittals, and other deliverables required in

accordance with the approved schedule therein for review and approval pursuant to Section Xffl

(Plans and Reports Requiring EPA Approval) of this Order. Unless otherwise directed by EPA,

the Respondent shall not commence Remedial Design activities at the Site prior to approval of
i

the Remedial Design Work Plan.
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2. Remedial Design

a. Within sixty (60) days after EPA approves the RD Work Plan,

Respondent shall submit a Preliminary Design for the remedy to EPA for review and approval.

The preliminary design submittal begins with the initial design of the remedy and ends with the

completion of approximately thirty (30) percent of the design effort. The Preliminary Design

shall include, at a minimum, the folio whig; (1) a design criteria report; (2) results of additional

field sampling; (3) project delivery strategy; (4) preliminary plans, drawings, and sketches; (5)

required specifications in outline form; (6) a preliminary construction schedule; and (7) a basis

of design report.

b. Within ninety (90) days after EPA approves the Preliminary Design,

Respondent shall submit to EPA for review and approval a Pre-Final Design for the remedy.

This submittal shall represent approximately ninety (90) percent of the design effort. The Pre-

final Design shall address all of EPA's comments on the Preliminary Design and shall include, at

a minimum, the following: (1) Pre-final Plans, Specifications and Schedules; (2) an Operation

and Maintenance Plan; (3) the Construction Quality Assurance Plan ("CQAP"); (4) the Field

Sampling Plan including a Quality Assurance Project Plan, directed at measuring progress

towards meeting the remedy Performance Standards; (5) the Site RA Health and Safety Plan

which conforms to applicable Occupational Safety and Health Administration and EPA

requirements including, but not limited to, 29 C.F.R. § 1910.120 and guidance entitled

"Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities," dated

October 1985, as amended; (6) a RA Contingency Plan which includes an air monitoring plan to
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i
protect the public during any soil excavation activities and a Spill Control and Countermeasure

Plan; (7) an Institutional Controls Plan, which, at a minimum, shall include the requirements of

this Order set forth in Sections VIE (Access to and Use of the Site) and XVI (Notice of

Obligations and Transfer of Interests), below, and which will ensure that the structures, devices,

and other components of the Work along with the naturally occurring hydrogeologic conditions
i .

at the Site are not interfered with or disturbed by future use of the property; (8) a Permitting

Requirements Plan for any Work that may require permits; (9) RA Schedule; and (10) Waste

Management Plan. The CQAP shall detail the approach to quality assurance during construction

activities at the Site, and shall specify an Independent Quality Assurance Team ("IQAT") to

conduct the quality assurance program during the construction phase of the project. The IQAT

shall be a separate contractor, submitted for EPA acceptance or disapproval pursuant to

Paragraph VLB, above, who is not involved in any other aspects of the Remedial Design and

Remedial Action and shall be responsible for examining and testing various materials,

procedures, and equipment during implementation of the construction activities. The IQAT shall

perform on-Site inspections of the Work to assess compliance with project standards, verify that

the CQAP is implemented, and report to the Respondent and EPA the results of all inspections.

c. Within thirty (30) days after EPA approves the Pre-final Design,

Respondent shall submit a Final Design for the remedy to EPA for review and approval. The

Final Design, which shall address all of EPA's comments on the Pre-final design, shall include, at

a minimum; (1) final Plans, Specifications, and Schedules; (2) the final Operation and

Maintenance Plan; (3) the final CQAP; (4) the final Field Sampling Plan (directed at measuring
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progress towards meeting Performance Standards); (5) the final Site RA Health and Safety Plan;

(6) a final RA Contingency Plan; (7) a final Institutional Controls Plan; (8) a final Permitting

Requirements Plan; (9) RA Schedule; (10) Waste Management Plan; and (11) a Design

Analysis Report that contains all of the Design calculations.

d. Upon EPA approval, the Final Design shall be deemed to be .

incorporated into this Order and made an enforceable part hereof.

3. Remedial Action Work Plan

a. Not later than thirty (30) days after EPA approves all deliverables

required as part of the Final Design, Respondent shall submit a Remedial Action Work Plan for

the remedy ("RA Work Plan") to EPA for review and approval. The RA Work Plan shall be

developed in accordance with the ROD; any amendments to the ROD and any Explanations of

Significant Differences issued by EPA pursuant to Section 117 of CERCLA, 42 U.S.C. § 9617;

and shall be consistent with the Final Design for the remedy approved by EPA. The RA Work

Plan shall include methodologies, plans and schedules for completion of, at a minimum, the

following: (1) selection of the Remedial Action Contractor; (2) implementation of the Remedial

Design; (3) implementation of the CQAP; (4) development and submission of the ground water

monitoring plan; (5) identification of and satisfactory compliance with applicable permitting

requirements; (6) implementation of the Operations and Maintenance ("O&M") Plan; (7)

implementation of the Contingency Plan; (8) implementation of the Institutional Controls Plan;

and (9) development and submission of the Performance Standards assessment plan. The RA

Work Plan shall also include an expeditious schedule for implementing all Remedial Action
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tasks identified in the ROD for the remedy and shall tentatively identify the members of

Respondent's Remedial Action Project Team.

b. Respondent shall submit for EPA acceptance the RA Work Plan and

the Health and Safety Plans for Remedial Action activities. Upon acceptance by EPA, the Health

and Safety Plan for Remedial Action shall be deemed to be incorporated into and made an

enforceable part of the Remedial Action Work Plan. The Respondent shall ensure that the Health

and Safety Plan for Remedial Action, as accepted by EPA, is met by Respondent's contractors).

c. Upon approval by EPA, the RA Work Plan shall be deemed to be

incorporated into this Order and made an enforceable part hereof.

4. Remedial Action

a. Upon approval of the RA Work Plan by EPA, Respondent shall

implement the RA Work Plan according to the schedules and methodologies in the RA Work

Plan. Unless otherwise directed by EPA in writing, Respondent shall not commence Remedial

Action at the Site prior to approval of the RA Work Plan.

b. If Respondent seeks to retain a construction contractor to assist in the

performance of the Remedial Action, then Respondent shall submit a copy of the solicitation

documents including, but not limited to, the Request For Proposals, to EPA not later than five (5)

days after publishing the solicitation documents.

c. Within thirty (30) days after EPA approves the RA Work Plan,

Respondent shall notify EPA in writing of the name, title, and qualifications of any construction

contractors) proposed to be used in carrying out Work under this Order.
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d. Not later than twenty-one (21) days after EPA's acceptance of the

Remedial Action contractors) in accordance with Paragraph VLB.3 of this Order, Respondent

shall submit to EPA, for approval by EPA, a Construction Management Plan. The Construction

Management Plan shall identify key personnel, their experience, their qualifications, and their

responsibilities for construction activities, and shall include a detailed schedule for completing

all construction activities. Upon approval by EPA, the Construction Management Plan shall be

deemed to be incorporated into this Order and made an enforceable part hereof.

e. Within thirty (30) days after EPA approves the Construction

Management Plan, Respondent shall begin on-Site implementation of the Remedial Action for

the remedy. Upon approval by EPA of the Construction Management Plan, Respondent shall

implement and comply with the schedules and terms of all deliverables relating to Remedial

Action including the RA Work Plan and the Construction Management Plan.

f. The Work performed by the Respondent pursuant to this Order shall, at

a minimum, achieve and maintain the Performance Standards and shall be consistent with

CERCLAandtheNCP.

g. Notwithstanding any action by EPA, Respondent remains fully

responsible for achieving and maintaining the Performance Standards. Nothing in this Order, or

in the Remedial Design or Remedial Action Work Plan, or approval of any other submission,

shall be deemed to constitute a warranty or representation of any kind by EPA that full

performance of the Remedial Design will achieve and maintain the applicable Performance

Standards. Respondent's compliance with such approved documents shall not foreclose EPA
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from requiring additional response actions to achieve and maintain the applicable Performance

Standards.

D. Reporting Requirements/Progress Reports

1. In addition to any other requirement of this Order, Respondent shall submit to

EPA five (5) copies, and to the State two (2) copies, of written monthly progress reports that

provide a summary of actions and activities undertaken pursuant to this Order. The progress

reports shall be submitted on or before the fifth day of each calendar month following the

\ ,

effective date of this Order. Respondent's obligation to submit progress reports continues until

EPA gives written notice that Respondent has demonstrated, to EPA's satisfaction, that all Work

required pursuant to this Order has been fully performed and that all Performance Standards have

been met. The monthly progress reports shall: (a) describe the actions which have been taken

toward achieving compliance with this Order during the previous month; (b) include all results of

sampling and tests and all other data pertaining to the Work received or generated by Respondent

or its contractors or agents (and not previously submitted to EPA) in the previous month; (c)

identify all Work plans, plans, and other deliverables required by this Order which were

completed and submitted during the previous month; (d) describe all actions including, but not

limited to, data collection and implementation of work plans, which are scheduled for the next

month; and provide other information relating to the progress of construction including, but not

limited to, critical path diagrams, Gantt charts, and Pert charts; (e) include information regarding

the percentage of completion of the Work, delays encountered or anticipated that may affect the

future schedule for implementation of the Work, and a description of efforts made to mitigate
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those delays or anticipated delays; (f) describe any modifications to the work plans or other

schedules that Respondent has proposed to EPA or that have been approved by EPA; and (g)

describe all activities, as approved by EPA under Section XIX (Community Relations)

undertaken in support of the Community Relations Plan during the previous month and those to

be undertaken in the next month. If requested by EPA, Respondent shall also provide briefings

for EPA and the State to discuss the progress of the Work.

2. Except as otherwise provided in the next sentence, Respondent shall notify
i

EPA of any anticipated change to the EPA-approved schedule for performance of any activity

including, but not limited to, implementation of work plans, no later than seven (7) days prior to

the scheduled performance of the activity. Notwithstanding the foregoing, Respondent shall

notify EPA of any anticipated change to the EPA-approved schedule for the performance of data

collection no later than thirty (30) days prior to the performance of such activity, unless

otherwise directed by EPA. All modifications to the EPA-approved schedule must be approved

by EPA in writing.

3. In addition to the reporting required by Section 103 of CERCLA, 42 U.S.C. §

9603, and Section 304 of the Emergency Planning and Community Right-to-Know Act

("EPCRA"), 42 U.S.C. § 11004, upon the occurrence of any event during performance of the

Work that Respondent is required to report pursuant to Section 103 of CERCLA, 42 U.S.C. §

9603, or Section 304 of EPCRA, 42 U.S.C. § 11004, Respondent shall, within twenty-four (24)

hours of the onset of such event, orally notify the EPA Remedial Project Manager or the Chief of

the DE, VA, WV Remedial Branch within the Office of Superfund Site Remediation, Hazardous
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Site Cleanup Division, EPA Region m ("Branch Chief) (in the event of the unavailability of the

EPA Remedial Project Manager), or, in the event that neither the EPA Remedial Project Manager

nor the Branch Chief is available, the EPA Region m Hotline at (215) 814-9016. Within ten (10)

days of the onset of such an event, Respondent shall furnish to EPA and the State a written

report, signed by the Respondent's Project Coordinator, setting forth the events which occurred

and the measures taken, and to be taken, in response thereto. Within thirty (30) days of the

conclusion of such an event, Respondent shall submit a report setting forth all actions taken in

response thereto.

4. Respondent shall submit to EPA five (5) copies, and to the State two (2)

copies, each year within thirty (30) days of the anniversary of the effective date of this Order, a

report setting forth the status of the Work, which shall at a minimum include a statement of

major milestones accomplished in the preceding year, a statement of tasks remaining to be

accomplished, and a schedule for implementation of the remaining Work.

5. Failure to submit written reports in accordance with the requirements of this

Order shall constitute a violation of this Order.
/

E. Off-Site Shipments

1. Respondent shall, at least twenty-one (21) days prior to any off-Site shipment

of hazardous substances which are generated as part of the Remedial Design or Remedial Action

activities from the Site to any waste management facility, provide written notification to the

appropriate state environmental official in the receiving facility's state and to the EPA Remedial

Project Manager of such shipment of hazardous substances. However, the requirement to notify
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EPA shall not apply to any off-Site shipment when the total volume of all shipments from the

Site to each receiving facility will not exceed ten (10) cubic yards.

2. Respondent shall include in the written notification the following information:

(a) the name and location of the facility to which the hazardous substances are to be shipped; (b)

the type and quantity of the hazardous substances to be shipped; (c) the expected schedule for the

shipment of the hazardous substances; and (d) the method of transportation. Respondent shall

notify the state in which the planned receiving facility is located of major changes in the

shipment plan, such as a decision to ship the hazardous substances to another facility within the

same state, or to a facility in another state.

3. The identity of the receiving facility and the State will be determined by the

Respondent. Respondent shall provide written notification required by this Paragraph, including

the information required by Paragraph VI.E.2, above, as soon as practicable, but in no case no

less than fourteen (14) days before the hazardous substances are actually shipped.

4. All hazardous substances which Respondent removes from the Site shall be

disposed of or treated at a facility in accordance with Section 121(d)(3) of CERCLA, 42 U.S.C. §

9621(d)(3), the EPA "Revised Procedures for Planning and Implementing Off-Site Response

Actions" (September 22,1993), Section 300.440 of the NCP (40 C.F.R. § 300.440), and all other

applicable Federal, State and local laws and regulations.

F. Operation and Maintenance ("O&M"^

Respondent shall perform the activities during O&M in accordance with the

applicable Performance Standards, the EPA-approved RD and RA Work Plans, and the EPA-
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approved O&M Plan to be submitted pursuant to this Order. Notification requirements for off-

Site shipments of hazardous substances described hi Paragraph VIE above shall also be met

during the O&M.

G. Additional Response Actions

1. In the event that EPA determines that additional response actions are necessary

to meet applicable Performance Standards or EPA determines, in accordance with Section XI

(EPA Periodic Review), below, that the Remedial Action required by this Order is not protective

of human health and the environment, EPA may notify Respondent that additional response

actions are necessary. .

2. Unless otherwise stated by EPA, within thirty (30) days of receipt of notice

from EPA that additional response actions are necessary to meet applicable Performance

Standards or, pursuant to Section XI, below, are necessary to protect human health and the

environment, Respondent shall submit to EPA for approval a work plan for the additional

response actions. The work plan shall conform to the applicable requirements to this Order.

3. Upon EPA's approval of the work plan for additional response actions, the

work plan shall become an enforceable part hereof and Respondent shall implement that work

plan in accordance with the provisions and schedule contained therein. Unless otherwise

directed by EPA, Respondent shall not commence physical on-Site implementation of the work

plan for additional response actions prior to the date for commencement set forth in the EPA-

approved work plan.
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i

4. Any additional response actions that Respondent proposes are necessary to
j

carry out the requirements of the ROD, the requirements of this Order, or to achieve and maintain

applicable Performance Standards shall be subject to approval by EPA and, if authorized by

EPA, shall be completed by Respondent in accordance with plans, specifications, and schedules

approved by EPA.

5. If required by Sections 113(k)(2) or 117 of CERCLA, 42 U.S.C. §§ 9613(k)(2)

or 9617, or the NCP, Respondent and the public will be provided with an opportunity to

comment on any additional response actions proposed pursuant to this Paragraph VI.G and to

submit written comments for the record during the public comment period.

VII. SAMPLING AND QUALITY ASSURANCE

A. Respondent shall consult with EPA in planning for, and prior to, all sampling and

analysis required by this Order, and by any plan which EPA approves pursuant to this Order.

Unless otherwise directed by the EPA Remedial Project Manager, Respondent shall not

commence sampling until EPA approves the Remedial Design Work Plan and the Sampling and

Analysis Plan ("SAP").

B. Respondent shall prepare a SAP, consisting of a Quality Assurance Project Plan

("QAPP") and a Field Sampling Plan ("FSP"), for sample collection, transportation, analysis,

validation and reporting to be conducted pursuant to this Order. The SAP shall be submitted as

part of the Remedial Design Work Plan to the EPA Remedial Project Manager for review and

approval prior to commencing sampling and analysis or field investigation. Each plan shall
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specify, for the phase of activity addressed, the Data Quality Objectives ("DQOs"), sample

collection and transportation procedures, data analysis methods, data reduction, data review, and

reporting procedures. The FSP shall also include the types, locations, analytical parameters, and

frequency of samples. Selection of analytical methods shall be justified in conjunction with the

DQOs. The guidelines referenced in Paragraph Vn.C, below, and any additional guidance

provided to the Respondent by EPA shall be followed in the preparation of the SAP.

C. While conducting all sample collection and analysis activities required by this Order,

the Respondent shall implement quality assurance, quality control, and chain of custody

procedures hi accordance with "EPA Requirements for Quality Assurance Project Plans,"

External Review Draft (EPA QA/R-5) (October 1998); "EPA NEIC Policies and Procedures

Manual," (Revised 1991) (EPA 330/978-001-R); EPA Region m Modifications to the National

Functional Guidelines for Inorganic Data Review (EPA Region IQ: April 1993); EPA Region in

Modifications to the National Functional Guidelines for Organic Data Review (EPA Region ffl:

September 1994); "EPA Region HI Innovative Approaches to Data Validation," (EPA Region HI:

June 1995); "Data Quality Objectives Process for Superfund," (EPA 540/R-93/071: September

1994); and subsequent amendments to such guidelines upon notification by EPA to Respondent

of such amendment. Prior to the commencement of any monitoring project under this Order,

Respondent shall submit to EPA for approval a Quality Assurance Project Plan ("QAPP") for the

Work that is consistent with the NCP and the guidance documents cited above. Respondent shall

ensure that EPA and State personnel and their authorized representatives are allowed access at
i

reasonable times to all laboratories utilized by Respondent in implementing this Order. In
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addition, Respondent shall ensure that such laboratories shall analyze all samples submitted by

EPA pursuant to the QAPP for quality assurance monitoring. Respondent shall ensure that the

laboratories they utilize for the analysis of samples taken pursuant to this Order perform all

analyses according to accepted EPA methods. Respondent shall submit to EPA the selected

laboratpry's(iesl) Quality Assurance Program Plan and their qualifications, which shall include, at

a minimum, previous certifications, Performance Evaluation results, equipment lists and

personnel resumes. Respondent shall ensure that all field methodologies utilized in collecting

samples for subsequent analysis pursuant to this Order will be conducted in accordance with the

procedures set forth in the QAPP approved by EPA. At the request of EPA, Respondent shall

conduct one or more audits of the selected laboratory(ies) to verify analytical capability and

compliance with the QAPP. Auditors shall conduct lab audits during the time the laboratory(ies)

is(are) analyzing samples collected pursuant to this Order. The lab audit shall be conducted

according to procedures available from the Analytical Services and Quality Assurance Branch,

Environmental Assessment and Innovation Division, EPA Region 3. Audit reports shall be

submitted to the EPA Remedial Project Manager within fifteen (15) days of completion of the

audit. The Respondent shall report serious deficiencies, including all those which adversely

impact data quality, reliability or accuracy, and take action to correct such deficiencies within

twenty-four (24) hours of the time the Respondent knew or should have known of the deficiency.

D. Upon request, the Respondent shall allow split or duplicate samples to be taken by

EPA and the State or their authorized representatives. Respondent shall notify EPA and the State

not less than thirty (30) days in advance of any sample collection activity unless shorter notice is
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agreed to by EPA. In addition, EPA and the State shall have the right to take any additional

samples that EPA or the State deem necessary. Upon request, EPA and the State shall allow the

Respondent to take split or duplicate samples of any samples they take as part of EPA's oversight

of the Respondent's implementation of the Work.

E. Respondent shall submit to EPA and the State two (2) copies each of the results of all

sampling and/or tests or other data obtained or generated by or on behalf of Respondent with

respect to the Site and/or the implementation of this Order unless EPA agrees otherwise.

F. Notwithstanding any provision of this Order, EPA hereby retains all of its information

gathering and inspection authorities and rights, including enforcement actions related thereto,

under CERCLA, RCRA, and any other applicable statutes or regulations.

Vffl. ACCESS TO AND USE OF THE SITE

A. If the Site, or any other property where access and/or land use restrictions are needed

to implement any part of the ROD or this Order, is owned or controlled by the Respondent,

Respondent shall:

1. Commencing on the effective date of this Order and thereafter, provide access

to EPA and the State and their respective authorized representatives, employees, agents,

consultants, or contractors for the purpose of conducting any activity related to this Order

including, but not limited to, the following activities:

a. Performing and Monitoring the Work;
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b. Verifying any data or information submitted by the Respondent to EPA

or the State;

c. Conducting investigations relating to contamination at or near the Site;

d. Obtaining samples;

e. Assessing the need for, planning, or implementing additional response

actions at or near the Site;

f. Inspecting and copying records, operating logs, contracts, or other

documents maintained or generated by Respondent or its agents, consistent with Section XVEII

(Access to Information);

g. Assessing Respondent's compliance with this Order; and

h. Determining whether the Site or other property is being used in a

manner that is prohibited or restricted, or that may need to be prohibited or restricted.

2. Commencing on the effective date of this Order and thereafter, refrain from

using the Site, or such other property, in any manner that would interfere with or adversely affect

the integrity or protectiveness of the response actions to be implemented pursuant to this Order.

In addition, Respondent shall refrain from using the Site, or such other property, for any purpose

which might interfere with, obstruct, or disturb the performance, support, or supervision of the

Work, including any Operation and Maintenance activities, taken pursuant to this Order. Unless

otherwise required for implementation of the Work under this Order or otherwise determined to

be necessary by EPA, such restrictions include, but are not limited to, the land and ground water

use.restrictions identified in Section 11.2.12 of the ROD.
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B. If the Site, or any other property where access and/or land use restrictions are needed

to implement this Order, is owned or controlled by persons other than the Respondent,

Respondent shall use best efforts to secure from such persons:

1. An agreement to provide access thereto for EPA, the Respondent, and their

respective authorized representatives, employees, agents, consultants, or contractors, for the

purpose of conducting any activity related to this Order including, but not limited to, those

activities listed in Paragraph VHI. A.I of this Order;

2. An agreement to abide by the obligations and restrictions established by

Paragraph VDI.A.2 of this Order, or that are otherwise necessary to implement, ensure non-

interference with, or ensure the protectiveness of the response actions to be performed pursuant

to this Order.

C. If, within forty-five (45) days of the effective date of this Order, Respondent has not

submitted access and/or land use restriction agreements required by Paragraph VIII.B of this

Order, Respondent shall promptly notify EPA in writing and shall include in that notification a

summary of the steps that Respondent has taken to attempt to comply with Paragraph VELD of

this Order. EPA may, as it deems appropriate, assist Respondent in obtaining access or land

use restrictions. As used in this Section, "best efforts" shall include, at a minimum, but shall not

be limited to, a certified letter from the Respondent to the owners of property not owned or

controlled by the Respondent but to which access and/or land use restrictions are needed to

implement this Order requesting:
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1. the agreement required to be obtained pursuant to Paragraph VHI.B.1 of this

Order; and

2. the agreement required to be obtained pursuant to Paragraph Vffl.B.2 of this

Order.

D. If EPA determines that land use restrictions in the form of State or local laws,

regulations, ordinances or other governmental controls beyond those set forth in the ROD are

needed to implement the remedy selected in the ROD, ensure the integrity iand protectiveness

thereof, or ensure non-interference therewith, Respondent shall cooperate with EPA's efforts to

secure such governmental controls.

E. Notwithstanding any provision of this Order, EPA retains all of its access authorities

and rights, as well as all of its rights to require land use restrictions, including enforcement

authorities related thereto, under CERCLA, RCRA and any other applicable statutes or

regulations.
)

IX. FAILURE TO PERFORM
» /

A. In the event of an inability or anticipated inability on the part of Respondent to

perform any of the actions required by this Order in the time and/or manner required herein, the

Respondent's Project Coordinator, as defined in Section XH (Designated Project Coordinators),

below, shall notify EPA orally within forty-eight (48) hours of such event and in writing as soon

as possible, but in no event more than ten (10) days after Respondent knew or should have

known about such event. Such notice shall set forth the reason(s) for, and the expected duration
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of, the inability to perform; the actions taken and to be taken by Respondent to avoid and

mitigate the impact of such inability to perform; and the proposed schedule for completing such

actions. Such notification shall not relieve Respondent of any obligation under this Order.

B. Any delay in performance of this Order that, in EPA's judgment, is not properly

justified by Respondent under the terms of this Section shall be considered a violation of this

Order.

C. Any delay in performance of this Order or inability to perform any action required by

this Order shall not affect Respondent's obligation to fully perform all activities required under

the terms and conditions of this Order.

D. Failure of Respondent to carry out any requirement of this Order in accordance with

the terms and conditions specified herein may result in the unilateral performance of the required

actions by EPA pursuant to applicable authorities, an action to recover penalties and/or treble

damages pursuant to CERCLA, and/or the initiation of an enforcement action against Respondent

to require Respondent to perform such actions, in addition to any other relief that may be

available to EPA pursuant to applicable law.

E. Nothing in this Section or any other provision of this Order shall be construed to limit

any powers EPA may have under CERCLA, the NCP, or any other law or regulation.

F. Increased costs or expenses associated with implementation of the activities called for

in this Order are not justification for any delay in performance or failure to perform.
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X. ENDANGERMENT AND EMERGENCY RESPONSE

A. In the event of any action, occurrence, or situation during the performance of the

Work which causes or threatens to cause a release of a hazardous substance that constitutes an

emergency situation or that may present an immediate threat to the public health or welfare or the

environment, Respondent shall, subject to Paragraph B of this Section, immediately take all

appropriate action to prevent, abate, or minimize such release or threat of release or

endangerment, and shall immediately notify the EPA Remedial Project Manager, or, if the EPA

Remedial Project Manager is unavailable, the Chief of the DE, VA, WV Remedial Branch within

the Office of Superfund Site Remediation, Hazardous Site Cleanup Division, EPA Region HI. If

neither of these persons is available, Respondent shall notify the EPA Region ffl Hotline at (215)

814-9016. Respondent shall take such actions in consultation with the EPA Remedial Project

Manager or other available authorized EPA officer and in accordance with all applicable

provisions of the Health and Safety Plans, the Contingency Plans, any other applicable plans or

documents developed and approved pursuant to this Order, and all other applicable Federal,

State, and local laws and regulations.

B. Nothing in the preceding paragraph or in this Order shall be deemed to limit any

authority of the EPA to take, direct, or order all appropriate action or to seek an order from the

Court to protect public health or welfare or the environment or to prevent, abate, or minimize an

actual or threatened release of hazardous substances on, at, or from the Site.
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XL EPA PERIODIC REVIEW

A. Under Section 121(c) of CERCLA, 42 U.S.C. § 9621(c), and any applicable

regulations, EPA must review the Remedial Action required by this Order at least every five (5)

years after initiation of the Remedial Action if hazardous substances remain on the Site, to assure

that the Work performed pursuant to this Order adequately protects human health and the

environment. Until such time as EPA certifies completion of the Work, Respondent shall

conduct the requisite studies, investigations, or other response actions as determined necessary by

EPA in order to permit EPA to conduct the reviews under Section 121(c) of CERCLA, 42 U.S.C.

§ 962 l(c). As a result of any reviews performed under this Section, Respondent may be required

to perform additional Work in accordance with Paragraph C of this Section or to modify Work

previously performed.

B. If required by Sections 113(k)(2) or 117 of CERCLA, 42 U.S.C. §§ 9613(k)(2) or

9617, or the NCP, Respondent and the public will be provided with an opportunity to comment

on any additional response actions proposed by EPA as a result of the review conducted pursuant

to Section 121(c) of CERCLA, 42 U.S.C. § 9621 (c), and to submit written comments for the

record during the public comment period.

C. If the Director of the Hazardous Site Cleanup Division, EPA Region ffl, or his/her

delegate determines that information received, in whole or in part, during the review conducted

pursuant to Section 121(c) of CERCLA, 42 U.S.C. § 9621(c), indicates that the Remedial Action

required by this Order is not protective of human health and the environment, or that additional

response actions are necessary to meet the applicable Performance Standards, Respondent shall
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undertake any additional response actions EPA has determined are appropriate in accordance

with Paragraph VI.G of this Order.

XII. DESIGNATED PROJECT COORDINATORS

A. EPA's Project Coordinator shall be the EPA Remedial Project Manager. EPA's

Remedial Project Manager is:

Matthew T. Mellon (3HS23)
U.S. Environmental Protection Agency

Region HI
1650 Arch Street

Philadelphia, PA 19103
Telephone: (215)814-3168

Fax: (215)814-3002

B. EPA has the discretionary, non-reviewable right to change its Remedial Project

Manager. If EPA changes its Remedial Project Manager, EPA will inform Respondent in writing

of the name, address and telephone number of the new Remedial Project Manager.

C. The EPA Remedial Project Manager shall have the authority lawfully vested in a

Remedial Project Manager by the NCP. In addition, the EPA Remedial Project Manager shall

have authority, consistent with the NCP, to halt or redirect any Work required by this Order and

to take any necessary response action when s/he determines that conditions at the Site may

present an imminent and substantial endangerment to public health or welfare or the

environment.
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D. Within five (5) days after the effective date of this Order, Respondent shall designate

a Project Coordinator and shall submit the name and qualifications of the Project Coordinator,

including any support entities and staff, to EPA for review and acceptance. Respondent's Project

Coordinator shall have the technical expertise sufficient to adequately oversee all aspects of the

Work and shall not be acting as an attorney for Respondent in this matter. If Respondent wishes

to change its Project Coordinator, Respondent shall provide written notice to EPA of the name

and qualifications of the new Project Coordinator at least five (5) days prior to changing the

Project Coordinator.

E. Respondent's selection of a Project Coordinator or replacement Project Coordinator

shall be subject to EPA acceptance. If EPA does not accept the selection of the Project

Coordinator, Respondent shall submit to EPA a list of the names and qualifications of proposed

Project Coordinators that would be acceptable to them, within fourteen (14) days after receipt of

EPA's notice not to accept the Project Coordinator previously selected. EPA will then provide

Respondent with written notice identifying each proposed Project Coordinator on the list whose

designation would be acceptable to EPA. Within ten (10) days of receipt of EPA's notice

identifying acceptable replacement Project Coordinators, Respondent shall select any acceptable

Proj ect Coordinator from the list and notify EPA of such selection.

F. Each Project Coordinator will be responsible for overseeing the implementation of this

Order.

G. Unless otherwise directed by the EPA Remedial Project Manager, all

communications, whether written or oral, from Respondent to EPA shall be directed to the EPA
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Remedial Project Manager.

V

H. No informal advice or guidance from the EPA Remedial Project Manager shall relieve

Respondent of any obligation under this Order.

XIII. PLANS AND REPORTS REQUIRING EPA APPROVAL

A. Unless otherwise specified in this Order or by the EPA Remedial Project Manager,

five (5) copies of all documents, including plans, reports, and other items required to be

submitted to EPA for approval pursuant to this Order, shall be submitted to the EPA Remedial

Project Manager in accordance with the requirements of this Section. Two (2) copies of each

such document shall simultaneously be submitted to the State at the following address:

Stephen Johnson
State of Delaware

Division of Air & Waste Management
Dept. of Natural Resources and Environmental Control

391 Lukens Drive
New Castle, DE 19720-2774
Telephone: (302) 395-2604

To the maximum extent possible, communications from Respondent to EPA and all documents,

including reports and other correspondence, concerning the activities performed pursuant to this

Order, will be directed to the EPA and State Project Coordinators by overnight mail or equivalent

delivery.

B. Plans, design documents, proposals, reports or other documents shall be signed by a

Duly Authorized Representative (as defined in Section V (Definitions) of this Order) of
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Respondent. The Remedial Design Work Plan, Remedial Action Work Plan, and any other work

plan submitted to EPA for approval pursuant to this Order shall contain the following

certification:

"Except as provided below, I certify that the information contained in or
accompanying this [type of submission] is true, accurate, and complete."

"As to [the/those] portion(s) of this [type of submission] for which I cannot
personally verify [its/their] accuracy, I certify under penalty of law that this [type of
submission] and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who
manage the system, or those persons directly responsible for gathering the information,
the information submitted is, to the best of my knowledge and belief, true, accurate and
complete. I am aware that there are significant penalties for submitting false information,
including the possibility of fine and imprisonment for knowing violations."

Signature:

Name:
Title:

C. After review of any plan, report, or other item which is required to be submitted for

approval by EPA pursuant to this Order, EPA shall, (1) approve, in whole or in part, the

submission; (2) approve the submission upon specified conditions; (3) modify the submission to

cure the deficiencies; (4) direct that the Respondent modify the submission; (5) disapprove, in

whole or in part, the submission, notifying Respondent of deficiencies; or (6) any combination of

the above.

D. If EPA disapproves a plan, report, or item because EPA determines that it is deficient,

Respondent shall be deemed to be in violation of the provision of this Order requiring
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Respondent to submit such plan, report, or item, and EPA may assume responsibility for

performing all or any portion of the Work. Such EPA performance shall not release Respondent

from its obligation to comply with the requirements of this Order.

E. In the event of approval, approval upon conditions, or modification by EPA,

Respondent shall proceed to take any action required by the plan, report, or other item, as

approved or modified by EPA with respect to the modifications or conditions made by EPA. In

the event the preliminary, pre-final, or final design is approved upon specified conditions by

EPA, Respondent shall incorporate all of the requirements contained in EPA's notice of approval

upon conditions in the subsequent design submittal. Such subsequent design submittal shall be

submitted in accordance with the schedule set forth in the Remedial Design Work Plan, unless

otherwise directed by the EPA Remedial Project Manager.

F. Upon receipt of a notice of disapproval or a notice requiring modification of the

submission, Respondent shall, within twenty-one (21) days or such other time as specified by

EPA in such notice, correct the deficiencies and resubmit the plan, report, or other item for

approval. Notwithstanding the notice of disapproval or a notice requiring modification of the

submission, Respondent shall proceed, at the direction of EPA, to take any action required by any

non-deficient portion of the submission. ,

G. In the event that a resubmitted plan, report or other item, or portion thereof, is again

disapproved by EPA, EPA may require Respondent to correct the deficiencies, in accordance

with Paragraph Xffl.F, above. EPA also retains the right to amend or develop the plan, report or

other item. Respondent shall implement any such plan, report, or item as amended or developed
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byEPA.

H. All plans, reports, and other items required to be submitted to EPA under this Order

shall, upon modification and/or approval by EPA, be deemed to be incorporated into and

enforceable as part of this Order. In the event that EPA approves a portion of a plan, report, or

other item required to be submitted to EPA under this Order, the approved portion shall be

deemed to be incorporated into and enforceable as part of this Order.

I. Notwithstanding any action by EPA, Respondent remain fully responsible for

achieving and maintaining applicable Performance Standards. Nothing in this Order, or in EPA's

approval of any submission shall be deemed to constitute a warranty or representation of any

kind by EPA that performance of the Remedial Design or the Remedial Action will achieve and

maintain the applicable Performance Standards. Respondent's compliance with EPA-approved

documents does not foreclose EPA from seeking to require that Respondent perform additional

actions to achieve and maintain the applicable Performance Standards.

J. No failure by EPA to approve, disapprove, or otherwise respond to a document

submitted to EPA for approval shall be construed as an approval of such document.

XTV. ASSURANCE OF ABILITY TO COMPLETE WORK

A. Within thirty (30) days of the effective date of this Order, Respondent shall

demonstrate its ability to complete the Work required by this Order and to pay all claims which

may arise from performance of the Work required by this Order by obtaining, and presenting to

EPA for approval, financial assurance in the amount of $51,756,239 in one of the following
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forms:

1. A surety bond or performance bond guaranteeing performance of the Work;

2. One or more letters of credit;

3. A trust fund;

4. A guarantee to perform the Work by one or more parent corporations or

subsidiaries, or by one or more unrelated corporations that have a substantial business

relationship with the Respondent; or

5. A demonstration that the Respondent satisfies the requirements of 40 C.F.R. §

264.143(f).

B. If Respondent seeks to demonstrate its ability to complete the Work through a

guarantee by a third party pursuant to Paragraph A.4 of this Section, Respondent shall

demonstrate that the guarantor satisfies the requirements of 40 C.F.R. § 264.143(f). If

Respondent seeks to demonstrate its ability to complete the Work by means of the financial test

or the corporate guarantee, Respondent shall resubmit sworn statements conveying the

information required by 40 C.F.R. § 264.143(f) annually, on the anniversary of the effective date

of this Order, hi the event that EPA determines at any time that the financial assurances provided

pursuant to this Section are inadequate, Respondent shall, within thirty (30) days of receipt of

notice of EPA's determination, obtain and present to EPA for approval one of the other forms of

financial assurance identified in Paragraph A of this Section. Respondent's inability to

demonstrate financial ability to complete the Work shall not excuse performance of any activities

required under this Order.
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C. Subject to this Paragraph, such financial assurance shall be maintained by the

Respondent until EPA determines in accordance with Section XX of this Order (Certification of

Completion of the Work) that all Work required pursuant to this Order has been fully performed

and all applicable Performance Standards have been met. If Respondent can show that the

estimated cost to complete the remaining Work has diminished below the amount set forth in

Section XTV.A of this Order, Respondent may request, in writing, a reduction in the amount of

the financial security provided under this Section to the estimated cost of the remaining work to

be performed. Respondent may reduce the financial assurance only in accordance with EPA's

written approval of such request.

XV. INSURANCE

A. During the pendency of this Order, Respondent shall satisfy, and shall ensure that its

contractors) and subcontractors) satisfy, all applicable laws and regulations regarding

the provision of worker's compensation insurance for all persons retained to perform Work

pursuant to this Order.

B. No later than fifteen (15) days before commencing any on-Site Work, Respondent

t

shall secure and maintain, or shall ensure that its contractors) and subcontractors) secure and

maintain, until the first anniversary of EPA's certification of completion of the Work pursuant to

Section XX (Certification of Completion of the Work) of this Order, comprehensive general

liability insurance with limits of at least five million dollars ($5,000,000), combined single limit,

naming as additional insured the EPA.
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C. No later than fifteen (15) days after the effective date of this Order, Respondent shall

secure automobile liability insurance with limits of five hundred thousand dollars ($500,000) and

shall maintain such insurance until the first anniversary of EPA's certification of completion of

the Work pursuant to Section XX of this Order.

D. No less than fourteen (14) days prior to commencement of on-Site Work under this

Order, Respondent shall provide to EPA certificates of comprehensive general liability and

automobile insurance and a copy of each insurance policy. Respondent shall resubmit such

certificates and copies of policies each year on the anniversary date of the policies.

E. If Respondent demonstrates by evidence satisfactory to EPA that any contractor or

subcontractor retained to perform Work pursuant to this Order maintains insurance equivalent to.

that described above, or insurance covering the same risks but in a lesser amount, then, with

respect to matters so insured by that contractor or subcontractor, Respondent need provide only

that portion of the insurance described above which is not maintained by the contractor or

subcontractor.

F. Respondent may satisfy the provisions of this Section XV (Insurance) if Respondent

submits to EPA for approval one of the financial assurance mechanisms of Section XTV of this

Order (Assurance of Ability to Complete Work) in at least the amounts stated in Paragraphs B

and C of this Section (Insurance), thereby demonstrating that Respondent is able to pay any

claims arising out of Respondent's performance of its obligations under this Order. Such

financial assurance mechanism shall meet all of the requirements of Section XTV (Assurance of

Ability to Complete Work) of this Order. If Respondent seeks to utilize one of the financial
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assurance mechanisms set forth in Section XIV (Assurance of Ability to Complete Work) to

satisfy the provisions of this Section (Insurance), Respondent must demonstrate an ability to pay

the amounts required under this Section (Insurance) above and beyond that required by the

obligations of Section XIV (Assurance of Ability to Complete Work).

XVI. NOTICE OF OBLIGATIONS AND TRANSFER OF INTERESTS

A. With respect to any property owned or controlled by the Respondent that is located

within the Site, within fifteen (15) days after the effective date of this Order, the Respondent

shall submit to EPA for review and approval a notice to be filed with the Recorder Of Deeds

Office, New Castle County, Delaware ('Title Notice"), which shall provide notice to all

successors-in-title that the property is part of the Site, that EPA selected a remedy for the Site on

September 30,2005, and that EPA has issued the Respondent this Order requiring the x

Respondent to implement the requirements of the ROD. Each such Title Notice shall identify the

administrative docket number of this Order and the effective date of this Order. Each such Title

Notice shall recite the Respondent's specific obligations to provide access to and restrict use of

the Site pursuant to Section VIE of this Order. Respondent shall record the Title Notice within

ten (10) days of EPA's approval of the Title Notice. The Respondent shall not modify or release

such Title Notice without prior written approval of EPA. The Respondent shall provide EPA

with a certified copy of the recorded Title Notice within ten (10) days of recording of such Title

Notice.
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B. Within fifteen (15) days after the effective date of this Order, the Respondent shall

record a certified copy of this Order with the Recorder of Deeds Office for New Castle County,

Delaware, in such manner as shall be effective to bring this Order to the attention of any person

examining or researching the Site and/or quality of the title to any real property constituting the

Site or searching for any encumbrances, covenants, easements, liens, restrictions, or other

limitations relating to said property. At a minimum, such recording shall be made in the

Grantor/Grantee and Lot/Block indices of the Land Records for the Site. Thereafter, each deed,

title, or other instrument of conveyance for property included in the Site executed by Respondent

shall contain a notice stating that the property is subject to this Order and any lien held by EPA

pursuant to Section 107(1) of CERCLA, 42 U.S.C. § 9607(1), and shall reference the recorded

locations of this Order, the Title Notice, and any restrictions applicable to the property under this

Order.
i

C. At least thirty (30) days prior to the conveyance by Respondent of any interest in
3

property located within the Site including, but not limited to, fee interests, leasehold interests,

and mortgage interests, the Respondent shall give the grantee or transferee-in-interest written

notice of (I) this Order and (ii) any Site access and use restriction requirements set forth in

Section Vin (Access to and Use of the Site). At least thirty (30) days prior to such conveyance,

Respondent shall also give written notice to EPA and the State of the proposed conveyance,

including the name, address, and telephone number of the grantee or transferee-in-interest, and

the date on which notice of this Order and Site access and use restriction requirements was given

to the grantee.
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D. In the event of any such conveyance, Respondent's obligations under this Order

including, but not limited to, its obligation to provide access to and restrict use of the Site

pursuant to Section Vffl (Access to and Use of the Site), shall continue to be met by Respondent.

In no event shall the conveyance release or otherwise affect Respondent's obligation to comply

with all provisions of this Order, absent the prior written consent of EPA.

XVII. RECORD RETENTION

A. Respondent shall preserve and retain all records and documents now in its possession

or control or which come into its possession or control that relate in any manner to the

performance of the Work, implementation of this Order, or liability of any person, including

Respondent, for the response actions conducted and to be conducted at the Site, regardless of any

document retention policy to the contrary, for a minimum often (10) years after the Respondent's

receipt of EPA's notification pursuant to Section XX (Certification of Completion of the Work)

of this Order.

B. Respondent shall use its best efforts to obtain copies of all documents relating in any

way to the Site and which are in the possession of its employees, agents, accountants,

contractors, subcontractors, consultants, or attorneys. Respondent shall ensure that any

agreement between Respondent and any agent, contractor, subcontractor, consultant, or other

person retained to perform or oversee Work pursuant to this Order shall explicitly require said

agent, contractor, subcontractor, consultant, or other person to maintain and preserve, during the

pendency of this Order and for a minimum often (10) years after Respondent's receipt of EPA's
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notification pursuant to Paragraph XX (Certification of Completion of the Work), all data,

records, and documents within their respective possession or control which relate in any way to

this Order or to hazardous substance management and/or disposal at the Site.

C. Upon conclusion of this document retention period, Respondent shall notify EPA at

least ninety (90) days prior to the destruction of any such records, documents or information, and,

upon request of EPA and subject to Paragraphs B, C and of Section XVLH (Access to

Information) of this Order, Respondent shall deliver all such records, documents and information

to EPA. In no event shall Respondent destroy such records, documents or information until EPA

responds in writing approving such destruction.

XVIII. ACCESS TO INFORMATION

A. Subject to the limitations contained in Paragraphs B, C and D of this Section,

Respondent shall provide to EPA, within thirty (30) days of receipt of a request by EPA, copies

of all documents and information within its possession or control or that of its contractors,

subcontractors, or agents relating to activities at the Site or to the implementation of this Order

including, but not limited to, sampling data, analyses of samples, field notes, contractual

documents, chain of custody records, manifests, trucking logs, receipts, reports, sample traffic

routing, correspondence, or other documents or information related to the Work. Respondent

shall also make available to EPA for purposes of investigation, information gathering, or

testimony, its employees, agents, or representatives with knowledge of relevant facts concerning

the performance of the Work. Upon reasonable notice, Respondent and/or its contractors or
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subcontractors shall make themselves available for such meetings, conferences, and/or

inspections with EPA, or its representatives, as may be necessary for EPA to oversee the

performance of Work required by this Order.

B. Respondent may assert business confidentiality claims covering all or part of the

documents or information submitted to EPA under this Order to the extent permitted by and in

accordance with Section 104(e)(7) of CERCLA, 42 U.S.C. § 9604(e)(7), and 40 C.F.R. §

2.203(b). Such assertion shall be made in the manner described in 40 C.F.R. § 2.203(b) and

substantiated in accordance with 40 C.F.R. § 2.204(e)(4) at the time the assertion is made.

Documents or information determined to be confidential by EPA (hereinafter referred to as

"CBI") will be afforded the protection specified in 40 C.F.R. Part 2, Subpart B. If no claim of

confidentiality accompanies documents or information when they are submitted to EPA, or if

EPA has notified Respondent that the documents or information are not confidential under the

standards of Section 104(e)(7) of CERCLA or 40 C.F.R. Part 2, the public may be given access

to such documents or information without further notice to Respondent. No claim of

confidentiality shall be made with respect to any data including, but not limited to, all sampling,

analytical, monitoring, hydrogeologic, scientific, chemical, or engineering data, or any other

documents or information evidencing conditions at or around the Site.

C. Respondent shall maintain, for the period during which this Order is in effect, an

index of documents, if any, that Respondent is claiming as CBI and has substantiated as such.

The index shall contain, for each document, the date, author, addressee and subject of the

document. Upon written request by EPA, Respondent shall submit a copy of the index to EPA.
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D. Respondent's obligation to disclose information requested by EPA pursuant to this

Order is subject to applicable privileges recognized by Federal Courts under Federal law,

provided that no sample results or analytical data shall be claimed as privileged. If the

Respondent asserts such a privilege, it shall provide EPA with the following: (1) the title of the

document, record, or information; (2) the date of the document, record, or information; (3) the

name and title of the author of the document, record, or information; (4) the name and title of

each addressee and recipient; (5) a description of the contents of the document, record, or

information; and (6) the nature and basis of the privilege asserted by Respondent.

E. Respondent shall cooperate with EPA to ensure that all data generated as part of the

Work to be performed under this Order is maintained in a computerized system that is

compatible with EPA's system: The means of storing and manipulating data generated as part of

the Work shall be described in a Data Management Plan, as a component of the SAP. Upon

request by EPA, Respondent's computerized data bases shall be provided to EPA within sixty

(60) days of said request.

XIX. COMMUNITY RELATIONS
/•*

Respondent shall cooperate with EPA and the State in providing information regarding

the Work to the public. As requested by EPA, Respondent shall participate in the preparation of

such information for dissemination to the public and in public meetings which may be held or

sponsored by EPA to explain activities taking place at or concerning the Site.
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XX. CERTIFICATION OF COMPLETION OF THE WORK

A. Completion of the Remedial Action

1. Within thirty (30) days after Respondent concludes that the Remedial Action

has been fully performed in accordance with this Order and any modifications or amendments

made hereto, and the applicable Performance Standards have been attained, Respondent shall so

certify to EPA in writing and shall schedule and conduct a pre-certification inspection to be

attended by the EPA Remedial Project Manager, a Registered Professional Engineer, and

Respondent's Project Coordinator. Respondent shall also provide written notice to the State at

least ten (10) days prior to the scheduled date of the inspection, and invite the State to such pre-

certification inspection. If, after the pre-certification inspection, Respondent still believes that

the Remedial Action has been fully performed in accordance with this Order and the applicable

Performance Standards have been attained, Respondent shall submit a written report to EPA for

approval pursuant to Section Xin (Plans and Reports Requiring EPA Approval) within thirty (30)

days of the inspection. In the report, the Registered Professional Engineer ("RPE") and a Duly

Authorized Representative of the Respondent shall certify pursuant to Paragraph XHI.B. that the

Remedial Action has been completed in full satisfaction of the requirements of this Order. The

written report shall include as-built drawings signed and stamped by the RPE and certified as

required by Paragraph XDI.B. of this Order. If, after completion of the pre-certification

inspection and receipt and review of the written report or any subsequent notification of

completion by Respondent, EPA determines that the Remedial Action or any portion thereof has

not been completed in accordance with this Order or that the applicable Performance Standards
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have not been achieved, EPA will notify Respondent in writing of the activities that must be

undertaken to complete the Remedial Action and/or achieve the applicable Performance

Standards. EPA will set forth in the notice a schedule for performance of such activities

consistent with the Order or require the Respondent to submit a schedule to EPA for approval

pursuant to Section Xm (Plans and Reports Requiring EPA Approval). Respondent shall

perform all activities described in the notice in accordance with the specifications and schedules

established pursuant to this Paragraph.

2. If EPA concludes, based on the initial or any subsequent Certification of

Completion by Respondent, that the Remedial Action has been rally performed in accordance

with this Order and that the applicable Performance Standards have been achieved, EPA will so

certify in writing to Respondent. This certification shall constitute the Certification of

Completion of the Remedial Action for purposes of this Order. Certification of Completion of

the Remedial Action shall not affect Respondent's obligations under this Order that continue

beyond the Certification of Completion including, but not limited to, access, land use restrictions
\

and institutional controls, O&M, record retention, indemnification, insurance, payment of fines,

and any work to be conducted under Section VI.G. (Additional Response Activities), Section

VI.D. (Reporting Requirements/ Progress Reports), Section XI (EPA Periodic Review), Section

XVn (Record Retention), Section XVin (Access to Information), and Section XK (Community

Relations). This certification shall not limit EPA's right to perform periodic reviews pursuant to

Section 121(c) of CERCLA, 42 U.S.C. § 9621(c).
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B. Completion of the Work

1. Within thirty (30) days after Respondent concludes that all phases of the Work

required by this Order (including O&M) have been fully performed and that all Performance

Standards required by this Order have been attained, Respondent shall so notify EPA's Remedial

Project Manager by submitting a written report by an RPE certifying that the Work has been

completed in full satisfaction of the requirements of this Order. The report shall also contain a

sworn certification from a Duly Authorized Representative of Respondent in the form required

by Paragraph XIH.B. of this Order. If, after review of the written report, EPA determines that

any portion of the Work has not been completed in accordance with this Order and/or that the

applicable Performance Standards have not been achieved, EPA will notify Respondent in

writing of the activities that must be undertaken to complete the Work. EPA will set forth in the

notice a schedule for performance of such activities consistent with the Order or require the

Respondent to submit a schedule to EPA for approval pursuant to Section XTTT (Plans and

Reports Requiring EPA Approval). Respondent shall perform all activities described in the

notice in accordance with the specifications and schedules established therein.

2. If EPA concludes, based on the initial or any subsequent Certification of

Completion by Respondent, that the Work has been fully performed in accordance with this

Order and that the applicable Performance Standards have been achieved, EPA will^so notify the

Respondent in writing.
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XXI; NON-LIABILITY OF EPA

By issuing this Order, EPA assumes no liability for any injuries or damages to persons or

property resulting from acts or omissions of Respondent or its directors, officers, employees,

agents, representatives, successors, assigns, contractors, subcontractors, or consultants in carrying

out any action or activity pursuant to this Order. Neither EPA nor the United States may be

deemed to be a party to any contract entered into by Respondent or its directors, officers,

employees, agents, successors, assigns, contractors, subcontractors, or consultants in carrying out

any action or activity pursuant to this Order.

XXII. ENFORCEMENT AND EPA'S RESERVATION OF RIGHTS
i

A. EPA reserves all rights, claims, interests, and defenses it has under CERCLA or any

other law or in equity.

B. Nothing herein shall be construed to prevent EPA from seeking legal or equitable

relief to enforce the terms of this Order, to seek injunctive relief, and/or to seek the imposition of

statutory penalties or punitive damages.

C. EPA reserves all rights, including the right to institute legal action against the

Respondent in connection with the performance of any response actions not addressed by this

Order.

D. EPA reserves the right to disapprove of Work performed by Respondent pursuant to

this Order, to require that Respondent correct and/or re-perform any and all Work disapproved by

EPA, and to require that Respondent perform response actions in addition to those required by
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this Order.

E. EPA reserves the right to take enforcement actions, including actions for monetary

penalties, for any violation of law, regulation, or of this Order. Failure to comply with this Order

subjects Respondent to the assessment of civil penalties of up to $32,500/day and/or punitive

damages in an amount up to three times the amount of any costs incurred by the United States as

a result of such failure pursuant to Sections 106(b) and 107(c) of CERCLA, 42 U.S.C. §§

9606(b) and 9607(c). EPA may also undertake other actions as it may deem necessary or

appropriate for any purpose including, but not limited to, actions pursuant to Sections 104 and/or

106 of CERCLA, 42 U.S.C. §§ 9604 and/or 9606.

F. EPA reserves the right to undertake removal and/or remedial actions, including all

actions required by this Order, at any time such actions are appropriate under CERCLA and the

NCP, and to seek reimbursement from Respondent for any costs incurred.

G. EPA reserves the right to bring an action against Respondent pursuant to Section 107

of CERCLA, 42 U.S.C. § 9607, for recovery of all response costs incurred by the United States

in connection with this Order and not reimbursed by Respondent, as well as any other costs

incurred by the United States in connection with response actions conducted pursuant to

CERCLA at or in connection with the Site. The response costs included in this reservation

include, but are not limited to, past costs, direct costs, indirect costs, the costs of oversight, the

costs of analyzing the cost documentation to support oversight cost demand, as well as accrued

interest as provided in Section 107(a) of CERCLA, 42 U.S.C. § 9607(a).
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H. Without limitation of any other provision in this Order, EPA reserves the right to

bring actions against, and/or issue orders to, Respondent pursuant to applicable authorities for

any purpose including, but not limited to, performance of response actions other than those

performed by Respondent pursuant to this Order. EPA also reserves the right to amend this

Order and require any and all additional Work EPA deems necessary to implement the ROD.

1

XXIII. EFFECT OF ORDER/INVALIDATION OF A PROVISION

A. Nothing herein shall constitute or be construed as a satisfaction or release from

liability of Respondent or any other person.

B. Nothing in this Order shall constitute or be construed as a release from any claim,

cause of action, or demand in law or equity against any person, firm, partnership, or corporation

not bound by this Order for any liability it may have arising out of or relating in any way to the

generation, storage, treatment, handling, transportation, release, or disposal of any hazardous

substances found at, taken to, or taken from the Site.

C. This Order does not constitute any decision on pre-authorization of funds under

Section 111 (a)(2) of CERCLA, 42 U.S.C. § 9611 (a)(2).

D. Invalidation of any provision or requirement of this Order shall not affect the validity

of any other provision or requirement of this Order.
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XXTV. EFFECTIVE DATE AND OPPORTUNITY TO CONFER

A. This Order is deemed issued on the date it is signed by EPA. This Order shall become

effective thirty (30) days following the date on which it is issued.

B. Not later than twenty (20) days from the date of issuance of this Order, Respondent

may confer with EPA to discuss the scope and applicability of this Order, the findings upon

which this Order is based, the appropriateness of any action or activity required to be undertaken

hereby, or other issues directly relevant to issuance of this Order. Such a conference is not, and

shall not be deemed to be, an adversarial hearing or part of a proceeding to challenge this Order,

and no official stenographic record of such proceeding shall be kept. Any request for a

conference within the prescribed time frame shall be made to:

Andrew S. Goldman (3RC42)
Sr Assistant Regional Counsel

U.S. Environmental Protection Agency
1650 Arch Street

Philadelphia, PA 19103
Telephone: (215) 814-2487

Fax:(215) 814-2602

XXV. NOTICE OF INTENT TO COMPLY

A. No later than two (2) days after the effective date of this Order, Respondent shall

provide notice in writing to EPA's Remedial Project Manager stating whether Respondent will

comply with the terms of this Order. If Respondent does not unequivocally and unqualifiedly

commit to^perform all the Work required by this Order in such notice, EPA will assume that

Respondent has decided not to comply with the terms of the Order and Respondent will be
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deemed to be in violation of this Order. Respondent shall describe, using facts that exist, on or

prior to the effective date of this Order, any "sufficient cause" defenses asserted by Respondent

within the meaning of Sections 106(b) and 107(c)(3) of CERCLA, 42 U.S.C. §§ 9606(b) and

9607(c)(3). The absence of a response by EPA to the notice required by this Section shall not be

deemed to be acceptance of Respondent's assertions nor as a position taken by the Agency with

regard to those assertions.

B. Failure of Respondent to provide such notice shall be a violation of this Order and

deemed to be a decision by Respondent not to comply with the terms of this Order. Said failure

to comply may trigger an Agency decision to file a judicial action or to initiate a Superfund

response action at the Site.

XXVI. ADMINISTRATIVE RECORD

The Administrative Record compiled in support of issuance of this Order maybe

reviewed at the EPA Region in offices by contacting the EPA Remedial Project Manager. A

copy of the index to the Administrative Record is appended to this Order as Attachment 4.

XXVII. MODIFICATIONS

A. Modification to any document submitted to and approved or accepted by EPA

pursuant to this Order may be made in writing by EPA. The effective date of such modification
•i *

shall be the date on which the Respondent receives notice of such modification.
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B. Except as otherwise provided in Paragraph A of this Section XXVII, the provisions of

this Order may be modified at any time, in writing, solely by the Director of the EPA Region HI

Hazardous Site Cleanup Division.

IT IS SO ORDERED.

ABRAHAM FERDAS Date
Director, Hazardous Site Cleanup Division
EPA Region m
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RECORD OF DECISION
KOPPERS CO, INC (NEWPORT PLANT)

SUPERFUND SITE

DECLARATION

Site Name and Location

Koppers Co, Inc (Newport Plant) Superfund Site
Newport / New Castle County, Delaware
CERCLIS ID Number DED980552244

Statement of Basis and Purpose

This decision document presents the selected remedial action for the Koppers Co, Inc
Superfund Site ("Site" or "Koppers") located just outside of Newport, in New Castle County,
Delaware, (see Figure 1) which was chosen in accordance with the requirements of the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980
("CERCLA"), as amended, and, to the extent practicable, the National Oil and Hazardous
Substances Pollution Contingency Plan ("NCP"), 40 C F R Part 300 This decision document
explains the factual and legal basis for selecting the remedial action for this Site The
information supporting this decision is contained in the Administrative Record for this Site

The Delaware Department of Natural Resources and Environment Control ("DNREC") concurs
with the selected remedy

Assessment of the Site

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

Description of the Remedy

The remedial action described here comprises a comprehensive remedy for the Site Wood-
treating operations conducted at the Site have resulted in residual contamination, mainly of
creosote constituents (primarily quantified as total polycychc aromatic hyrdocarbons, or "total
PAHs"), m soils, sediments and ground water, with some areas having very high levels of
contamination, including liquid creosote, a non-aqueous phase liquid ("NAPL") with a density
only slightly greater than water This contamination is considered to be a principal threat waste
since it is a continuous source for ground water contamination The remedial action addresses
contaminated soils in upland areas of the Site (including the "Process Area", "Dnp Track", and
"Wood Storage Yard"), contaminated sediments in wetland areas of the Site (including the''Tire
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Pond", "South Ponds", "K Area", "Hershey Run", "Hershey Run Marsh", and the "Western
Central Marsh"), and contaminated ground water throughout the Site

The selected remedy includes

1. Excavating and consolidating all contaminated soils and sediments (soils with total PAHs
greater than 600 mg/kg and sediments with total PAHs greater than 150 mg/kg) into one
or two on-site landfills or containment areas, herein referred to collectively as "the
Containment Area," to be located in the areas of the worst NAPL contamination,

1 Installing, operating and maintaining a ground water treatment system (e g, liquid carbon
filtration) to prevent the migration of contaminated ground water, as well as to prevent
the discharge of contaminated ground water from the recovery operation, and an oil-
water separator (e g, belt skimmer or baffle tank) to facilitate the recovery of free-phase
NAPL, as well as to prevent NAPL from reaching the ground water treatment system,

2 Treating ground water as necessary to meet discharge requirements,

3 Constructing ground water barrier walls and collection systems (e g, passive recovery
trenches) in the Containment Area to prevent further migration of ground water
contamination, including NAPL,

4 Managing the hydraulic head of ground water and collecting NAPL contamination in the
ground water through the use of the passive recovery trenches,

5 Separating creosote from ground water and transporting creosote off-site for disposal or
recycling in accordance with Section 121(d)(3) of CERCLA,

6 Moving debns to a location on-site where they can be placed under the RCRA (Resource
Conservation and Recovery Act) modified cap,

7 Installing a RCRA modified cap across the Containment Area,

8 Relocating a portion of the existing channel of Hershey Run, if the Containment Area
shall extend into the Hershey Run wetlands,

s

9. Creating wetlands to replace any that are filled in as part of the landfill construction,

10 Monitoring ground water, surface water, sediments and wetlands to ensure the
effectiveness of the remedy,

11 Prevent exposure to contamination inside the Containment Area or in ground water
beneath the Site, and prevent the drawdown of contamination into the deeper aquifer or
elsewhere, through land and ground water use restrictions for the Site and surrounding
area (as appropriate)

VI
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Data Certification Checklist

The following information is included in the Decision Summary of this ROD Additional
information can be found m the Administrative Record for this Site.

ROD CERTIFICATION CHECKLIST

Information

Chemicals of concern and respective concentrations

Baseline nsk

Clean-up levels and the basis for these levels

How source materials constituting principal threat are addressed

Current and reasonably anticipated future land use assumptions
and potential future beneficial uses of ground water

Potential future land and ground water use that will be available at
the Site as a result of the selected remedy

Estimated capital, annual operation and maintenance, and total
present worth costs, discount rate, and the number of years over
which the remedy cost estimates are projected

Key factors that led to selecting the remedy

Location/Page Number

Section 71 1, Page 8
Tables 1,2, 3, 4, 5

Section? 1, Page 7
Tables 7, 8

Sections, Page 18
Section 1 1 2, Page 35

Section 2, Page 1
Section 4, Page 3
Sections, Page 18
Section 11 1, Page 34
Figures 4 - 7, 1 1

Section 6, Page 6
Section 1 1 4, Page 44

Section 6,- Page 6
Section 1 1 4, Page 44

Section 12 3, Page 46
Table 10

Section 10, Page 27
Section 11 1, Page 34

VI1
flR3!5907



Statutory Determinations

The selected remedial action is protective of human health and the environment, complies with
federal and State requirements that are legally applicable or relevant and appropriate to the
remedial action, is cost-effective, and utilizes permanent solutions and alternative treatment (or
resource recovery) technologies to the maximum extent practicable

This remedy also satisfies the statutory preference for treatment as a principal element of the
remedy (i.e , reduces the toxicity, mobility, or volume of hazardous substances, pollutants, or
contaminants as a principal element through treatment)

Because this remedy will result in hazardous substances remaining on-site above levels that
allow for unlimited use and unrestricted exposure, a review will be conducted within five years
after commencement of the remedial action to ensure that the remedy continues to provide
adequate protection of human health and the environment Such reviews will be conducted
every five years thereafter, until EPA determines that hazardous substances remaining at the Site
do not prevent unlimited use and .unrestricted exposure at the Site.

Abraham Ferdas, Director Date
Hazardous Site Cleanup Division
EPA Region III

Vlll
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II. DECISION SUMMARY

KOPPERS CO., INC. (NEWPORTPLANT)
SUPERFUND SITE

NEWPORT/NEW CASTLE COUNTY, DELAWARE

IX
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1.0 SITE NAME, LOCATION AND DESCRIPTION

The Koppers Co, Inc. (Newport Plant) Superfund Site ("Site" or "Koppers") is comprised of
approximately 300 acres and is located in the northern part of New Castle County, in the State of
Delaware, southwest of the town of Newport and northwest of the Route 1-95 and Route 141
interchange (see Figures 1 and 2), and includes the areal extent of contamination from the
property To the north, the Site is bordered by high-speed railroad lines Beyond the rail lines are
a former municipal sewage treatment facility, an industrial property, and a residential area To
the east, the Site is bordered by the former DuPont Holly Run Plant and the Christina River To
the south and west, the Site is bordered by White Clay Creek and Hershey Run, respectively To
the west of the Site, across Hershey Run, lies the Bread and Cheese Island property The Site
previously contained a wood-treatment facility The Site consists of 163 acres of upland areas,
136 acres of wetlands, and three ponds Soil and ground water at the Site are contaminated as a
result of past wood-treatment activities. Contamination at the Site is present in the following
areas 1) upland soils, 2) Hershey Run, 3) the Fire Pond, 4) the South Pond area (the non-tidal
South Pond itself and the tidal West Central Drainage area), 5) the K Pond area and 6) ground
water (see Figure 2) Only the East Central and Central Drainage Areas (the marshes bordering
the Christina River) and the wooded uplands to the south of the former facilities are generally
free of site-related contaminants The Comprehensive Environmental Response, Compensation,
and Liability Information System ("CERCLIS") identification number for this Site is
DED980552244

The U S Environmental Protection Agency ("EPA") is the lead agency for Site activities and the
Delaware Department of Natural Resources and Environment Control ("DNREC") is the support
agency EPA has reached prior settlements with potentially responsible parties ("PRPs") under
which the PRPs have performed a Remedial Investigation and Feasibility Study and maintained
the Site

This action addresses contamination in the sediments, soils and ground water at the Site in the
areas designated by Figures 4-6 This action comprises a comprehensive remedy for the Site,
and no further actions are anticipated

2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

In 1929, a group of parcels comprising the Site was conveyed by Lynam and Wnght to the
Delaware Wood Preserving Company, which began conducting wood-treatment operations on
the property In 1931, the Site was sold to Century Wood Preserving Company (Century) Four
years later in 1935, the Wood Preserving Company acquired the property and all associated stock
from Century Through liquidation of the Wood Preserving Company, Koppers Company
acquired the Site in 1940 and reorganized in 1944 into Koppers Company, Inc (Koppers)
Koppers then continued wood-treatment operations at the Site until 1971, when the property was
sold to DuPont The Site has remained largely inactive since wood-treating operations ceased in
1971
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From 1974 to 1977, the New Castle County Department of Public Works leased the northern part
of the Site, and then built and operated a wastewater treatment facility to temporarily maintain
the County's wastewater treatment capabilities until permanent facilities were built In 1977, the
County sold the building to DuPont and discontinued wastewater treatment operations at the Site

The primary material used in the wood-treatment processes was a creosote/coal tar solution,
which was used to preserve railroad ties, telephone poles, and other wood products (this is
typical of the type of wood-treatment used today for railroad ties and telephone poles)
Pehtachlorophenol (PCP) was also used to treat the wood, although to a much smaller degree
Throughout a large area of the Site (approximately two-thirds of the operations area), an array of
railroad tracks provided for the movement of wood and materials to and from the Site Based on
available records, former Site areas where creosote handling occurred included the Process Area
and Dnp Track Area (Figure 2)

Located in the northwestern portion of the Site, the Process Area was utilized for the application
of wood preservatives and contained various types of wood-treatment equipment and associated
structures This area also provided storage for approximately 1,000,000 gallons of creosote and
other process-related matenals The treatment consisted of heating and pressurizing tanks filled
with creosote and wood, forcing the creosote into the wood After treatment, the freshly-treated
wood products were temporarily allowed to cure and drip dry in the Dnp Track Area prior to
transfer to the Wood Storage Area The Fire Pond was created as a source of water for fire-
fighting purposes

Sloppy operations, including spills and leaks, allowed contaminants to seep into the soil It is
likely that the contaminants escaped into Hershey Run by flowing as a separate phase with the
shallow ground water, or by being washed toward Hershey Run during storm events.

The Site was identified as a potential hazardous waste site in 1979 Following multiple
subsequent investigations, the Site was proposed to the NPL m 1989, and formally listed on
August 30, 1990 In 1991, Beazer East ("Beazer," the successor corporation to Koppers) and
DuPont (the land owner at that time, Beazer has since acquired the property from DuPont)
signed an agreement with EPA to conduct the Remedial Investigation/Feasibility Study (RI/FS)

In 1991, an Administrative Order on Consent was signed by EPA and the PRPs, requiring the
PRPs to conduct a Remedial Investigation and Feasibility Study ("RI/FS") at the Site These
reports and other documentation provided in the Administrative Record provide the basis for the
determinations found in this Record of Decision

3.0 COMMUNITY PARTICIPATION

The Koppers Remedial Investigation, Feasibility Study, and Baseline Risk Assessment, and other
Administrative Record documents relating to the Site, were made available to the public They
are located in the Administrative Record, which can be viewed at http //www epa gov/arweb, or
at the Administrative Record link on the sidebar of the U.S EPA Region 3 Hazardous Site
Cleanup Division Homepage at http //www epa gov/reg3hwmd In addition, the detailed
Administrative Record can be examined at the following locations

2 A R 3 I 5 9 I I



Delaware Department of Natural Admin Records Room
Kirkwood Public Library Resources & Environmental Control US EPA Region III
6000 Kirkwood Highway Superfund Branch 1650 Arch Street
Wilmington, DE 19808 391 Lukens Drive Philadelphia, PA 19103
(302)995-7663 New Castle, DE 19720 (215)814-3157

(302)395-2600 (Please call ahead)

The notice of availability of these documents was published in the Wilmington News Journal on
October 7,2004 In addition, EPA sent a fact sheet summarizing the Agency's preferred
remedial alternative for the Site to residences and businesses within an approximately one-mile
radius of the Site in October 2004

From October 7,2004 to December 7,2004, EPA held a 60-day public comment period to accept
public comments on the remedial alternatives presented in the Feasibility Study and the Proposed
Plan and the other documents contained within the Administrative Record for the Site On
October 21,2004, EPA held a public meeting to discuss the Proposed Plan and accept comments.
A transcript of this meeting is included in the Administrative Record The summary of
significant comments received during the public comment period and EPA's responses are
included in the Responsiveness Summary, which is a part of this Record of Decision

4.0 SCOPE AND ROLE

The actions proposed by EPA m this document constitute a comprehensive approach for
addressing all of the environmental problems at the Site The actions proposed at this time are
expected to be the final actions that will be necessary to completely address the risks from the
contamination at the Site There have been no previous cleanup efforts at the Site by EPA or the
State

5.0 SITE CHARACTERISTICS

5.1 Surface Features, Soil and Geology, and Hydrogeology

Surface Features and Resources. The Site is located in the Coastal Plain Physiographic
Province in New Castle County, Delaware (see Figure 1), near the fall line with the Piedmont
Physiographic Province.

Existing facilities/structures and other physical features at the Site include one warehouse
building (constructed by the New Castle Department of Public Works), a paved access road, and
secondary roads providing access to overhead power lines that traverse the Site Generally, the
railroad lines once present throughout the Site no longer exist.

Access to the Site is restricted through the use of 24-hour security-guarded gates at the CibaSC
facility, fencing, and posting Natural barriers, such as the Christina River, White Clay Creek,
and Hershey Run, and the surrounding marshes and wetlands also limit access to the Site, as does
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the high-speed Amtrak rail line to the north (see Figure 2) However, signs of trespass, including
spent shotgun shells, numerous hunting blinds and well-worn foot paths, have been found

The Site consists of 163 acres of upland areas, 136 acres of wetlands and three ponds Wetlands
cover approximately 45 percent of the Site and dominate the southern and western portions The
wetland cover types include freshwater tidal marsh (115 acres), non-tidal emergent wetlands (11
acres), non-tidal forested wetlands (9 acres), and non-tidal scrub/shrub wetlands (1 acre) Tidal
wetlands at the Site individually drain into Hershey Run, White Clay Creek and the Christina
River Non-tidal wetlands occur in the South Ponds Area, K Area, Fire Pond Area, and
approximately 15 smaller disjunct non-tidal wetlands occupy low-lying areas in the uplands of
the Process and Wood Storage Areas

White Clay Creek is Delaware's only "National Wild and Scenic River," a designation that is
administered by the National Park Service (NPS) under the authority of the Wild and Scenic
Rivers Act of 1968 The final reach of White Clay Creek, from the southern boundary of United
Water Delaware Corporation's property (where the Amtrak lines cross the Creek) to the
confluence with the Christina River, is the nearest and adjacent section of the Creek to hold this
designation Work at the Site will be conducted m consultation with the NPS in order to ensure
that cleanup work at the Site does not negatively affect this reach

Several plants that occur on Delaware's Rare Native Vascular Plant List exist at the Site These
plants include the swamp white oak, sessile leaved tick-trefoil, swamp milkweed, and closed
gentian While it is not expected that these plants will be impacted by the remedy, this will be
evaluated in further detail during design work _

The Site may contain suitable habitat for the bog turtle, a federally endangered species A survey
to determine whether or not it is present will be conducted during the Remedial Design The
State has recently reported that a bald eagle was observed nesting on Bread and Cheese Island,

. adjacent to the Site

Soil and Geology. Figure 3 shows a geological cross-section of the Site Fill is the uppermost
unit encountered in the uplands area, and vanes in thickness from 0 to approximately 9 ft with
greater thicknesses observed m the Process Area and Fire Pond Area The fill is composed
primarily of silts with lesser amounts of sands, gravels, and clays In addition, the fill contains
various anthropogenic materials including stone fill, bnck and concrete fragments, asphalt
pavement, railroad tie pieces, coal and ash debns, and wood, steel, and iron debns In the former
production areas of the Site, creosote is present within the fill, primarily m a dry, weathered
form

Fluvial Quaternary (Recent) sediments overlie much, if not all, of the unconsohdated Columbia
Formation (Pleistocene). The Quaternary (Recent) sediments are generally comprised of silts
with lesser amounts of sand, gravel, and clay as well as organic matter in the form of roots, peat,
reeds, and other organic debns These deposits range in thickness from 0 to upwards of
approximately 10 to 15 ft and generally decrease in thickness near drainage areas Holocene
deposits are present in dramageways and marsh areas and consist of silty clay with lesser
amounts of fine sand and thicknesses ranging from 0 to 6 ft. In the marsh areas a gray clay is
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present which is described as a drier and firmer clay at depth. This clay unit ranges in depth from
1 to 4 ft below ground surface (bgs), and its thickness ranges from 1 to 5 ft This "marsh clay" is
present in over 95 percent of the borings which were advanced below 2 ft or more in depth in the
marsh areas For the probes that penetrated through the gray clay layer, the thickness ranged
from approximately 1 to 3 ft with an average thickness of approximately 2 ft The marsh clay is
apparently absent below sections of Hershey Run, or may be present at depths greater than that
to which probes were advanced

The Columbia Formation is composed of primarily silty sands and gravels with seams and thin
beds (up to 2 ft m thickness) of silts The Columbia Formation was encountered in thicknesses
ranging from 0 ft to approximately 20 to 25 ft, and is generally thicker near the Process Area and
Dnp Track Area

The Potomac Formation is composed of silts and clays mterlayered with medium to fine sands
At the Site, a lower-permeability layer is typically observed at the top of this unit and can vary
from clay to a clayey silt or clayey sand There are no known areas of direct recharge from the
Columbia to the lower Potomac at the Site, although the two aquifers are referred to in the
literature as "leaky" and "interconnected " The Potomac Formation is distinguished from the
Columbia Formation by smaller gram sizes and the usual presence of the lower-permeability
clayey layer at the contact with the Columbia Formation. The maximum thickness of the fine-
grained layers at the top of the Potomac, where encountered at the Site, ranged from 1 3 to 5 ft
(in seven borings). Where present, the fine-grained unit may act as a lower-permeability
capillary bamer, potentially retarding the downward movement of NAPL between the Columbia
and Potomac Formation

t

Hydrogeology. During high fades, ground water in the upper aquifer (which occurs in the
Columbia and Fill geologic units) appears to be recharged by surface water in the West Central
Drainageway and Hershey Run, during low tides the upper aquifer appears to discharge ground
water to the West Central Drainageway and Hershey Run Horizontal hydraulic conductivities
measured in the upper aquifer ranged from 2 x 10"' to 4 x 10"4 cm/sec

Using the highest horizontal hydraulic gradient observed m the upper aquifer (0 013 ft/ft), the
mean hydraulic conductivity (3.2 x 10 cm/sec), and an assumed effective porosity of 0 3, an
average linear ground water flow velocity of approximately 4 ft/day was calculated

No drinking water wells are located within the Site boundaries. Local sources of drinking water
include surface water from White Clay Creek (approximately one mile upstream) and municipal
supply wells located within a few miles of the Site and screened in the Potomac aquifer

5.2 Nature and Extent of Contamination

The nature and extent of contamination m certain areas and environmental media at the Site were
evaluated during the Remedial Investigation This information is documented in the
Administrative Record and is only briefly summarized in this section of the ROD More than
100,000 data were obtained for surface soil, sediment, ground water, surface water, air, tissue
and other media from the Site and surrounding area



As a result of the former wood-treatment operations conducted at this Site, creosote NAPL has
been released to the subsurface These highly concentrated contaminant liquids do not dissolve
readily in water, are usually slightly heavier than water and, therefore, move downward with
gravity to sink m and through the soil and ground water until they run into a less permeable clay
layer NAPLs behave as continuing sources of contamination, as upgradient clean ground water
flows through the Site and comes into contact with the NAPL Contamination slowly dissolves
from the NAPL into the ground water, which eventually flows to surface water bodies, or
migrates downward through the lower aquifer Creosote NAPL was observed in both subsurface
soils and in wetland sediments at the Site In addition, creosote NAPL sheens have been
observed in the surface waters of Hershey Run. Shallow soils, subsurface soils, ground water
and sediments at the Site have been contaminated to varying degrees with PAHs, the primary
chemical of concern (COC) identified at this Site (see Figures 4-6) For more information,
refer to Section 4 of the Remedial Investigation Report for the Site (May 2003) and EPA's
comments regarding the report, which are available in the Administrative Record

5.3 Conceptual Site Model

A Conceptual Site Model ("CSM") diagrams contaminant sources, contaminant release -
mechanisms and migration routes, exposure pathways, and potential human and ecological
receptors It documents what is known about human and environmental exposure under current
and potential future Site conditions The risk assessment and final response action for this Site
are based on the CSM

The CSM for this Site (see Figure 7) illustrates residual NAPL in the shallow soil being released
from past wood-treatment activities at the Site Contamination at the Site was released into the
soil and migrated into the subsurface, adjacent wetlands and wetland sediments Once NAPLs
enter the ground water, they act as a major source of ground water contamination (via
dissolution), and surface water contamination (due to discharge of contaminated ground water
and/or movement of NAPLs) Site receptors include individuals and ecological receptors that
may be exposed to the contaminants in the soil, sediments, and ground water

6.0 CURRENT AND POTENTIAL FUTURE LAND USES

Land use within the surrounding area includes a mix of industrial, commercial and residential
activities The Site (see Figure 2) is zoned for industrial use, according to the zoning board of
New Castle County, Delaware, and the properties in use immediately adjacent to the Site are
used for residential or industrial purposes. U.S Census Bureau data indicates that New Castle
County has experienced significant growth in recent years. Because of the very limited access to
the Site and because it is zoned for industrial use, EPA's assumed future use for the Site was for
industrial purposes However, based on more recent discussions between EPA, DNREC and the
property owner of the Site, EPA has also considered the possible future use of the Site as a
wetlands bank
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7.0 SUMMARY OF SITE RISKS

A baseline human health nsk assessment was conducted in order to estimate the probability and
magnitude of potential adverse human health effects from exposure to contaminants in on-site
soil, sediments and ground water, assuming no further response actions are undertaken Both a
human health and an ecological nsk assessment were conducted for this Site The nsk
assessments provide the basis for taking action and identify the contaminants and exposure
pathways that need to be addressed by the remedial action at the Site

This section of the ROD summanzes the results of the baseline human health and the ecological
nsk assessments

7.1 Summary of Human Health Risk Assessment

The Baseline Risk Assessment ("BLRA") for the Site is compnsed of the Human Health Risk
Assessment for the Former Koppers Company, Inc Site, Newport, Delaware submitted by
DuPont and Beazer, and prepared by Environmental Standards, Inc The Human Health Risk
Assessment was accepted by EPA on September 20,2001 The BLRA was prepared in order to
determine the current and potential future effects of contaminants in soil and ground water in the
absence of further cleanup actions at the Site The BLRA considered the effects of exposure to
soil and ground water The BLRA consisted of a four step process (1) the identification of
chemicals of potential concern ("COPCs"), i e, those that have the potential to cause adverse
health effects, (2) an exposure assessment, which identified actual and potential exposure
pathways, potentially exposed populations, and the magnitude of possible exposure, (3) a
toxicity assessment, which identified the adverse health effects associated with exposure to each
COPC and the relationship between the extent of exposure and the likelihood or seventy of
adverse effects; and (4) a nsk characterization, which integrated the three earlier steps to
summarize the potential and actual nsks posed by hazardous substances at the Site, including
carcinogenic and non-carcinogenic nsks A summary of those aspects of the human health nsk
assessment, which support the need for remedial action, is discussed below

fiR3!59l6



7.1.1 Contaminants of Potential Concern

During the Remedial Investigation, a number of organic and inorganic chemicals were detected
in Site soils, sediments and ground water Chemicals with maximum concentrations and/or
analytical method detection limits of less than Risk-Based Concentrations ("RBCs")1 were
eliminated from further consideration in the nsk assessment Risk calculations were based on
either the upper 95th percenhle confidence limit on the mean ("UCL95") or the maximum
detected concentration for each chemical The lower of these two values (designated the
"medium-specific concentration" or "MSC") was used in the nsk calculations as the exposure
point concentration for that chemical in that medium Table 1 lists Summary Statistics and
COPC Selection for Site soil, sediment and ground water PAHs are the primary COC at this
Site, with the respective exposure point concentrations used in the nsk assessment presented in
each scenario's individual nsk calculation (presented in Table 6) Please note that the tables and
nsk assessment, generated during the Remedial Investigation, included dioxin (specifically
2,3,7,8-TCDD) as a COC, it has since been determined that this was in error, and that dioxin was
only detected due to a lab spike error As a result, dioxin is not a COC at the Koppers. Site

7.1.2 Exposure Assessment

Potential human health effects associated with exposure to the COPCs were estimated
quantitatively or qualitatively through the evaluation of several actual or potential exposure
pathways These pathways were developed to reflect the potential for exposure to hazardous
substances at the Site Demographics and land use were evaluated to assess present and potential
future populations working or otherwise spending time at the Site The exposure scenanos
evaluated in the Baseline Risk Assessment are presented below

The Baseline Risk Assessment considered the effects of ingestion of, and dermal contact with,
soils, sediments, surface water and ground water at the Site The BLRA also considered the
inhalation of chemical volatilization from ground water and dermal contact while showenng

Five different current or future exposure scenanos were developed in order to estimate nsks for
the following populations: (1) on-site construction worker; (2)"on-site industrial worker, (3)
adolescent trespasser, (4) adolescent swimmer, and (5) angler

A number of assumptions were used in the nsk assessment process to calculate the dose for each
exposure pathway since it is seldom possible to measure a specific dose The following
assumptions were used to estimate reasonable maximum exposure for each of the five
populations identified above (see Table 3 for complete exposure parameters)

1 The identification of chemicals of potential concern was performed utilizing the EPA
guidance, "Selecting Exposure Routes and Contaminants of Concern by Risk-Based Screening"
(EPA Region III, 1992) •
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On-site construction worker (Future)

• The on-site construction worker was assumed to have a body weight of 70 kilograms
("kg")

• The exposure duration was 1 year
• The frequency of exposure to soil, NAPL and air emissions was assumed to be 120 days

per year ("days/yr").
• The soil ingestion rate was assumed to be 50 milligrams per day ("mg/day")
• The skin surface area for dermal contact was assumed to be 1,820 square centimeters per

day ("cm2/day")
• A soil-to-skm adherence factor of 0 11 milligrams per square centimeter ("mg/cm2") was

used
• The inhalation rate was assumed to be 20 cubic meters per day ("nvVday")

On-site industrial worker (Future)

• The on-site industrial worker was assumed to have a body weight of 70 kg
• The exposure duration was 25 years
• The frequency of exposure to soil and NAPL was assumed to be 134 days/yr
• The frequency of contact with ground water (via ingestion or while showering) was

assumed to be 250 days/yr (1 shower/day at 15 minutes/shower)
• Ground water ingestion rate was IL/day
• The soil ingestion rate was assumed to be 50 mg/day.
• The skin surface area for dermal contact was assumed to be 1,820 cm2 (or 20,000 cm2

while showering)
• A soil-to-skm adherence factor of 0 11 mg/cm2 was used

Adolescent trespasser (Current and Future)

• The adolescent trespasser was assumed to have a body weight of 56 kg
• The exposure duration was 6 years (ages 12-18)
• The frequency of exposure to soil, NAPL and surface water was assumed to be 24

events/yr, and 10 events/yr for exposure to sediment
• The soil ingestion rate was assumed to be 100 mg/event
• The skin surface area for dermal contact was assumed to be 4,381 cm2, based on area of

face, upper extremities, and lower legs (and 207 cm2 for legs wading in non-nver surface
water at 1 hour/event). .

• A soil/sediment-to-skm adherence factor of 0025 mg/cm2 was used

A R 3 I 5 9 I 8



Adolescent swimmer (Current and Future)

• The body weight of the adolescent swimmer was assumed to be 56 kg
• The exposure duration was 6 years
• The frequency of exposure to nver surface water and sediment was assumed to be 24

events/yr at 1 hour/event
• The ingestion rate was assumed to be 50 mL/hr.
• The skin surface area for dermal contact with water was assumed to be 15,758 cm2 (or

1,103 cm2 for feet exposed to sediment)
.• A sediment-to-skm adherence factor of 0063 mg/cm2 was used

Angler (Current and Future)

• The angler was assumed to have a body weight of 70 kg
• The exposure duration was 25 years
• The frequency of exposure was assumed to be 365 days/yr
• The ingestion rate was assumed to be 25 g/day

7.1.3 Toxiciry Assessment

Excess lifetime cancer risks were determined for each exposure pathway by incorporating the
chemical-specific cancer slope factor. Cancer slope factors have been developed by EPA from
epidemiological or animal studies to reflect a conservative "upper bound" of the nsk posed by
potentially carcinogenic substances The resulting nsk estimates are expressed in scientific
notation as a probability (e g, 1 X 10"6 or 1/1,000,000) and indicate (using this example) that an
average individual is not likely to have greater than a one in a million chance of developing
cancer over 70 years as a result of site-related exposure to the compound at the stated
concentrations. All risks estimated represent an "excess lifetime cancer nsk," or the additional
cancer nsk on top of that which we all face from other causes such as cigarette smoke or
exposure to ultraviolet radiation from the sun EPA's generally acceptable nsk range for site-
related exposure is 10"4 to 10"6. Current EPA practice considers carcinogenic nsks to be additive
when assessing exposure to multiple hazardous substances or exposure via multiple pathways

In assessing the potential for exposure to a chemical to cause adverse health effects other than
cancer, a hazard quotient ("HQ") is calculated by dividing the daily intake level by the reference
dose ("RfD") or other suitable benchmark EPA has developed reference doses for many
chemicals which represent a level of exposure that is expected to result in no adverse health
effects. RfDs are denved from epidemiological or animal studies and incorporate uncertainty
factors to help ensure that the potential for adverse health effects will not be underestimated An
HQ <. 1 indicates that a receptor's dose of a single contaminant is less than the RfD and that
harmful non-cancer effects from that chemical are unlikely. The Hazard Index ("HI") is
generated by adding the HQs for all COPCs that affect the same target organ (e g, liver) within
or across those pathways by which the same individual may reasonably be exposed An HI s 1
indicates that harmful non-cancer health effects are not expected as a result of exposure to all of
the COPCs within a single or multiple exposure pathway(s)
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A summary of the cancer and non-cancer toxicity data relevant to the COPCs m the Baseline
Risk Assessment is presented in Table 4

7.1.4 Risk Characterization

The Baseline Risk Assessment was conducted in order to determine the current and potential
future effects (if no cleanup actions were taken at the Site) of contaminants m sediments, soils
and ground water on human health and the environment The current and potential future land
use plays a key role when EPA determines the exposure scenarios to be evaluated in the Baseline
Risk Assessment Although historically used for industrial purposes and currently zoned as
industrial, the Site is currently not in use other than as wildlife habitat The adjacent properties
(the former DuPont Holly Run plant and the existing CibaSC facility) have both been used for
industrial purposes throughout the history of the Site Therefore, with regard to human health,
EPA evaluated the potential nsks associated with industrial use of the Site, construction workers,
anglers, adolescent swimmers and adolescent trespassers EPA does not believe the Site could
reasonably be used for residential purposes because of the difficulty of access (through an active
chemical plant) and the isolation of the property (surrounded by railroad tracks [Amtrak's
Northeast Corridor line], water, and the active facility)

The Baseline Risk Assessment considered the hazards from potential exposure to contamination
if an industrial facility were to be built at the Site Potential effects were evaluated from the
incidental ingestion of sediments and soils, ingestion of ground water contaminated with
creosote constituents, dermal contact with Site sediments, soils and ground water, and the
inhalation of vapors emitted from ground water were it to be used (i e, for showering) The
future industrial worker scenario resulted in the greatest calculated nsks, for details of the other
scenarios evaluated, please refer to the Human Health Risk Assessment (HHRA) in the AR, and
to the risk summary tables in this ROD.

For soils, the Human Health Risk Assessment found that the carcinogenic nsk for an industrial
worker from ingestion and dermal exposure 2 4 x 1CX4. The majority of the nsk was caused by
the incidental ingestion of soil (1.8 x 10"*) The contaminant that contributed the most to the nsk
was benzo(a)pyrene, with other PAHs (including benzo(a)anthracene, benzo(b)fluoranthene, and
dibenz(aji)anthracene) also contributing

For groundwater, the carcinogenic nsk from dermal exposure for a future industrial worker was
1.3 x 10"3 and the carcinogenic nsk from ingestion was 46x10"' Scenanos evaluating exposure
to ground water without NAPL present did not result in carcinogenic nsk outside of the j
acceptable range. ' {

The non-carcinogenic nsks from groundwater to a future industnal worker resulted in a Hazard
Index (HI) ofll5(or!15 times greater than EPA's threshold) from dermal exposure and an HI
of 170 (170 times greater than EPA's threshold) from the ingestion scenano The nsk to a future |
industnal worker where NAPL was not present in the ground water produced an HI of 1 3 when
the dermal, ingestion, and inhalation pathways were combined The HI exceedance of 1 was
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largely caused by high background levels of metals that occur in Columbia Aquifer ground
water, which contributed to the ingestion pathway

There were no site-related contaminants found in the Potomac Aquifer wells at the Site, but these
wells were intentionally not located in the vicinity of the worst areas of contamination to avoid
creating a pathway for contamination A summary of the risk calculations for all of the scenarios
evaluated is presented in Table 5

EPA believes the nsk from exposure to soil and sediment may be underestimated due to the
presence of creosote NAPL, at the surface, in both soils and sediments at the Site The presence
of surficial creosote NAPL has the potential to cause acute toxicity if a trespasser were to be
exposed to that material, as PAHs are dermal imtants on direct contact

In summary, unacceptable risks exist tp human health from groundwater at the Site In addition,
there exists the potential nsk of exposure to creosote material in soils and sediments for any
person traversing the Site

7.1.5 Uncertainty in Risk Characterization

Risk assessment provides a systematic means of organizing, analyzing and presenting
information on the nature and magnitude of nsks posed by chemical exposures Uncertainties
are present in all nsk assessments because of the quality of available data and the need to make
assumptions and develop inferences based on incomplete information about existing conditions
and future circumstances Below is a bnef discussion of the major uncertainties associated with
the Baseline Risk Assessment.

• Dermal Contact Pathway - The use of adjusted toxicity values for the assessment of
dermal nsks is a source of uncertainty m the nsk assessment Adjusted oral toxicity
values were generated based on currently available oral absorption factors Adjustment
factors ranging from less than 1 percent (inorganic) to 100 percent (VOCs) were applied
to toxicity values to account for absorbed doses.

• Risk Characterization - Constituent-specific nsks are generally assumed to be additive
This oversimplifies the fact that some constituents are thought to act synergistically (1 +
1 > 2) while others act antagonistically (1 +1 < 2) The overall effect of these
mechanisms on multi-constituent, multi-media nsk estimates is difficult to determine but
the effects are usually assumed to balance

• There is inherent vanabihty in environmental sampling results, given the spatial
distribution of contamination and composition of the matrix sampled Small numbers of
analytical samples for a given area may not completely characterize the numbers and
concentrations of constituents actually present.

• Exposure parameters for the Site nsk assessment were obtained from EPA guidance or
peer review literature Most of these assumptions are considered average or reasonable
maximum exposure estimates that would not likely underestimate exposure While there
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are situations where the parameters used may produce underestimates, it is unlikely that
the cumulative effect of all exposure parameter estimates will lead to underestimates of
nsk

7.1.6 Principal Threat Waste

EPA characterizes waste on-site as either principal threat waste or low-level threat waste The
concept of principal threat waste and low-level threat waste, as developed by EPA in the
National Oiland Hazardous Substances Pollution Contingency Plan ("NCP"), is applied on a
site-specific basis when characterizing source material "Source material" is defined as material
that includes or contains hazardous substances, pollutants, or contaminants that act as a reservoir
for migration of contamination to ground water, to surface water, to air, or that act as a source for
direct exposure Principal threat wastes are those source matenals considered to be highly toxic
or highly mobile, which would present a significant nsk to human health or the environment
should exposure occur

The proposed cleanup addresses areas where contamination is just above the cleanup criteria to
areas where contamination is so high and prevalent that it is visible and flows freely as a separate
phase From the results of the RJ/FS for the Koppers Site, EPA considers the NAPL in the
shallow and subsurface soils and sediments to be principal threat waste because it is source
material that contains hazardous substances, pollutants, or contaminants that act as a reservoir for
the migration of contamination to surface water and/or ground water

Section 300 430(aXl)(m) of the NCP 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 containment, for waste that poses a relatively low, long-term threat or where
treatment is impracticable," and that "EPA expects to use a combination of methods, as
appropriate, to achieve protection of human health and the environment" It also states that
"EPA expects to use institutional controls .to supplement engineering controls as appropriate ,"
and that institutional controls may be used "where necessary, as a component of the completed
remedy " However, the NCP also states that institutional controls "shall not substitute for active
response measures. as the sole remedy unless such active measures are determined not to be
practicable ." After giving careful consideration to the expectations m the NCP regarding
pnncipal threat waste and to the nine criteria in the NCP, which EPA is required to use to
evaluate various possible remedial alternatives, EPA is proposing an alternative that uses
containment rather than treatment to address pnncipal threat waste The range of alternatives
includes a treatment alternative EPA's rationale for proposing a containment remedy is
discussed in detail in later sections of this Record of Decision

In regard to ground water, the NCP descnbes EPA's expectation to return contaminated ground
water to its beneficial use, which in this case would be to a condition that would allow human
consumption. While EPA's expenence is that is difficult to clean up ground water that contains
NAPL to such a degree as to allow drinking, EPA believes that at this Site, by isolating the worst
NAPL m the containment areas, ground water outside the containment areas can be returned to
its beneficial use In addition, because this contaminated ground water represents an ongoing
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source as described above, this will prevent the future recontarnination of surface waters and
sediments

7.2 Summary of Ecological Risk Assessment

Like a Human Health Risk Assessment, an Ecological Risk Assessment (ERA) serves to evaluate
the potential for risks due to exposure to site contaminants specific to ecological receptors (such
as wildlife, fish, and plants) Since the ERA evaluates many species that have drastically
different exposure pathways, the ERA can appear complicated Numerous environmental
processes and ecological receptor groups (part of what is referred to as "assessment endpomts")
are evaluated, and there are differences in contaminant exposures and sensitivity to contaminants
between groups For example, wildlife are mainly exposed through their diet, while soil
organisms are exposed through direct contact with the soil in which they live The complexity of
the ERA arises from the need to evaluate the important exposure pathways to the relevant
receptors The toxicology vanes between the different ecological groups In addition, some
contaminants are effectively transferred up the food chain, concentrating and thereby posing
risks, while other contaminants are not transferred because they are either metabolized,
biologically regulated or simply not absorbed Some compounds may be metabolized into more
or less toxic daughter compounds, which may be transferable

Superfund site-specific ERAs are conducted using an eight-step process which minimally
consists of two tiers of evaluation a Screening Level ERA ("SLERA" - steps 1 and 2) and the
full Baseline ERA ("BERA" - steps 3 through 7) Step 8 is a risk management step The
function of the SLERA is to determine if a BERA is necessary, along with which contaminants
should be evaluated further A SLERA uses published conservative toxicity benchmarks found
in literature for water, sediment and soil, and compares site concentrations to these benchmarks

The BERA begins with the results of the SLERA and with problem formulation, which
establishes the goals, breadth and focus of the investigation. It also establishes the assessment
endpomts, which are the specific valued ecological communities to be protected The questions
and issues to be addressed in the BERA are defined based on potentially complete exposure
pathways and ecological effects A conceptual site model (CSM) is developed that includes
questions about the assessment endpomts and the relationship between exposure and effects
The CSM descnbes the approach, types of data and analytical tools to be used for the analysis
phase of the BERA Information is generated through literature reviews and field studies, results
are compiled and conclusions are reached Once it has been concluded that ecological nsk
exists, the information is used to meet other objectives, such as determining what exposure level
may minimize any unacceptable nsk.

A CSM relies on contaminant and habitat charactenstics to identify critical exposure pathways to
the selected measurement endpomts. A measurement endpomt is a measurable biological
response to a stressor that can be related to the assessment endpomt. The CSM for the Koppers
Site, for example, illustrates that contaminants were spilled onto the ground in the past and have
migrated overland and/or through the subsurface into the adjacent wetlands (i e, Hershey Run
and the Western Central Marsh adjacent to the South Ponds), where macromvertebrates, insects,
fish and other organisms may be exposed The potential for nsk exists where organisms are
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exposed to contamination directly (e g, insect larvae living m contact with contaminated
sediments, fish contacting contaminated sediments and/or earthworms and other burrowing
organisms living in contact with soil), as well as when organisms higher in the food chain
consume organisms lower in the food chain that have been in contact with contamination and
have stored contamination in their bodies (e g, insects may store contaminants, then fish eat the
insects, birds eat the fish, and so on) The SLERA identified PAHs and other contaminants
exceeding benchmarks in sediment, soil and water

At the Koppers Site, a total of 12 assessment endpomts were evaluated, six related to direct
exposure and six related to exposure to contamination through the food chain for non-aquatic
receptors Only the six related to direct exposure (see Table 7) identified risks associated with
the creosote contamination These conclusions are largely based upon the results of the site-
specific toxicity tests conducted with Site sediment on the amphipod (a small shelled organism),
Hyalella azteca, and the midge (a small fly), Chironomus tentans, and with Site soil on the
earthworm, Eisemafoetida, as supplemented with plant community observations

For both the sediment and soil toxicity tests, the distribution of contaminants at the Site
presented a dilemma in obtaining samples for testing and the determination of NOAEL (No
Observed Adverse Effects Level) and LOAEL (Lowest Observed Adverse Effects Level) values
The distribution of total PAH contamination can be characterized as having sharply defined
highly contaminated areas and limited areas that have intermediate levels of contamination The
result of these circumstances is that the toxicity results do not generate a gradient of toxicity
responses; the results were either that the soil or sediment sample caused death or had no
measured effect While this presented technical difficulties in the nsk calculations, it clearly
defines where severe ecological nsks exist and do not exist In addition, the physical areas of
uncertainty (the area and volume of intermediately contaminated soil and sediment) is a
relatively small zone around areas of high contamination levels Therefore, the cleanup volumes
are not very sensitive to changes m the cleanup goals.

The amphipod, Hyallela azteca, lives in close association with sediments, as does the larva of the
midge, Chironomus tentans These two organisms were used under standardized solid-phase
sediment testing procedures to determine if the contaminated sediments at the Site caused
mortality (the test organisms died when exposed to sediment from the Site) or non-lethal adverse
effects (such as reduced growth) Where adverse effects were determined, the concentrations of
contaminants in test sediments were used to evaluate at what concentrations minimal or no
adverse effects may occur (the NOAEL), and above what contaminant levels adverse effects
would be expected (the LOAEL) In addition, the type of the adverse effect (e g, death or
reduced growth) was taken into consideration in evaluating the certainty and the seventy of nsk
The NOAEL was calculated to be 83 mg/kg, and the LOAEL was calculated to be 198 mg/kg for
total PAHs 2

2 Note that there appeared to be nsk caused by zinc as well which is not a site-related
contaminant
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Fish that utilize the Site can be impacted by contaminants in two ways: (1) short-term toxicity
and (2) long-term reproductive effects on organisms exposed as larvae or juveniles Short-term
toxicity of Site contaminants to killifish (Fundulus heterochtus) embryos was assessed in a 10-
day solid-phase sediment toxicity test The bioaccumulation potential of each contaminant was
assessed through a review of the fish tissue data collected at the Site Indirect effects on fish
populations were inferred through the midge and amphipod toxicity tests, since benthic
macromvertebrates comprise a large percentage of predatory fish forage No significant
correlations between fish survival and level of measured contaminants were found A NOAEL
for total PAH concentration was calculated at 33 5 mg/kg based upon sublethal effects
However, recent studies conducted by the USFWS and the State found an approximately 40%
incidence of liver tumors, among other health effects, in fish in Hershey Run Follow-up studies
have strongly suggested that this high incidence of liver tumors is unique to Hershey Run in the
area (Copies of both studies are available in the Administrative Record )

To evaluate the potential effects of Site contaminants on the structure and function of the soil
community, 7,14, and 28-day solid-phase toxicity tests were conducted with the earthworm,
Eisemafoetida. The toxicity tests provided information on the toxicity of soil contaminants to
this species and potentially other soil invertebrate species found on-site In addition, the
bioaccumulation potential of Site contaminants was assessed by analyzing all surviving
earthworms for contaminants of concern potentially present in their tissues

Earthworm survival was reduced in PAH-contammated samples from the upland area of the Site,
with complete mortality occurring by day 7 of the 28 day test (none of the worms survived)
Survival in all other soil samples was greater than 94 percent Growth was significantly lower in
the PAH-contaminated samples from the upland wood storage yard From the toxicity data,
PAHs were determined to be the compounds that were responsible for the observed toxicity The
NOAEL for total PAH concentration for the tests conducted was determined to be 587 mg/kg
and the LOAEL was 1,264 mg/kg.

Vegetation surveys conducted during the Remedial Investigation showed negative effects of
contaminants on upland plants, particularly in areas of visible contamination

In summary, it is concluded that PAHs pose ecological nsks to the upland, wetland and aquatic
communities at the Site, specifically to organisms low in the food chain (i.e, earthworms,
insects, shelled organisms, fish and"frog embryos, and both upland and aquatic plants) 3 In

3 Zinc, which can be found at levels in the thousands of parts per million, poses an
ecological nsk at the Site as well Although EPA does not believe that the zinc is site-related,
EPA's preferred alternative would address the vast majority of the elevated zinc in the areas
where the elevated zinc is co-located with elevated levels of PAHs When the zinc is not co-
located with PAHs, it exists at depth in sediments such that it does not pose a threat to ecological
receptors EPA believes that the zinc most likely came from the adjacent DuPont-Newport
Superfund site, where zinc was a major contaminant EPA notes that there are other zinc sources
in the watershed, most notably the NVF Yorklyn site upstream on Red Clay Creek However,
data evaluated during the DuPont-Newport remedy selection process showed that the zinc from

A R 3 I 5 9 2 5



general the aquatic assessment endpomts were more sensitive than the terrestrial assessment
endpoints with respect to the calculated NOAEL and LOAEL levels For the aquatic assessment
endpoints the NOAEL was calculated to be 82 87 mg/kg total PAHs and the LOAEL was
calculated to be 197 6 mg/kg For the terrestrial assessment endpoints the NOAEL was
determined to be 587 mg/kg total PAHs, with a LOAEL of 1,264 mg/kg

Based on the results of the nsk assessment, EPA has determined that for this Site, a sediment
cleanup criteria of 150 mg/kg total PAHs (approximately the geometric mean between the
sediment NOAEL of 83 and the LOAEL of 198) and a soil cleanup criteria of 600 mg/kg total
PAHs (just above the NOAEL of 587)4 are the appropriate levels to provide protection to the
environment.

7.3 Conclusion of Risk Assessments

EPA has concluded that risks to a construction worker, industrial worker, adolescent trespasser,
adolescent swimmer or angler exceed NCP target nsk levels for carcinogenic and non-
carcinogenic nsks In addition, EPA has concluded that PAHs pose unacceptable ecological
risks to the upland, wetland and aquatic communities at the Site By comparing maps of total
PAH values to those of benzo(a)pyrene equivalences ("B(a)P equivalence"), EPA has determined
that the cleanup catena descnbed above will be protective of both the environment and human
health for potential future industnal workers and current and future trespassers

EPA has determined that the remedial action selected in this ROD is necessary to reduce the
nsks for these receptors to levels within or below EPA's nsk range

the NVF site was not causing sediment contamination in the vicinity of the Koppers and DuPont
sites Since the time of the DuPont-Newport Record of Decision, work has been conducted to
help control zinc discharges in the watershed, which will only further prevent recontammation
In addition, the State has been developing a TMDL for zinc for both the Red Clay Creek and the
Chnstina River, which should help minimize the potential for recontammation in the future

4 EPA does not believe that using the geometnc mean of the soil NOAEL and LOAEL to
determine the soil cleanup cntena would be protective because the result would be much higher
and could result in potential for contaminated soil to act as continuing source of contamination to
the wetlands EPA believes that the 600 mg/kg soil cleanup cntenon would provide adequate
protection to the wetlands, since it is a "not-to-exceed" value that would result in average surface
soil concentrations of total PAHs of a much lower value. Once vegetation has been reestablished
after the cleanup, the possibility for recontammation is very remote. One hypothetical area
where it could happen is if an area of soil was just below the 600 mg/kg soil cleanup cntena and
located adjacent to a wetland that was just below the 150 mg/kg sediment cleanup cntena such
that erosion could increase the wetland concentration to above 150 mg/kg, thus creating an
unacceptable nsk With the fact that the concentration gradients at the Site are steep (i e, the
contamination goes from high to low in a short distance), any areas that would match this
condition would be small and would not warrant a change in the soil cleanup cntena
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8.0 REMEDIAL ACTION OBJECTIVES

Based on the information relating to the types of contaminants, environmental media of concern,
and potential exposure pathways, Remedial Action Objectives ("RAOs") were developed to aid
m the development and screening of alternatives EPA has established the following RAOs to
mitigate and/or prevent existing and future potential threats to human health and the
environment

1 Prevent current or future direct contact with contaminated soils and sediments that
would result in unacceptable levels of nsk to ecological receptors by reducing
levels of total PAHs concentrations to below 150 mg/kg in sediment and 600
mg/kg m soil (150 mg/kg in soil that is to be converted to wetlands),

2 Prevent unacceptable human health nsks due to exposure to contaminated ground
water,

3 Minimize the on-going contamination of ground water from the presence of
NAPL through removal and/or containment,

4 Prevent any direct contact threat to an adult or child trespasser and to an industrial
worker,

5. Protect potential future residents from contact with contaminated soil and/or
ground water, by preventing the construction of residential buildings on any part
of the Site (which is currently prohibited by local zoning, a future zoning change
and potential residential use of the Site would require a residential nsk assessment
scenario and an evaluation by EPA),

6 Restore ground water at the Site to its beneficial use.

9.0 SUMMARY OF REMEDIAL ALTERNATIVES

9.1 Remedial Alternatives Common Elements

During the Feasibility Study, various alternatives to cleanup contamination at the Site were
developed EPA evaluated a number of alternatives, including the range of alternatives
described in detail below, in order to determine which cleanup method would be best EPA's
preferred alternative is Alternative 4 (see page 23) Further information may be obtained from
the Administrative Record

The alternatives describe possible actions to address contamination in the following areas
1) upland soils, 2) Hershey Run, 3) the Fire Pond, 4) the South Pond area (the non-tidal South
Pond itself and the tidal West Central Drainage area), 5) the K Pond area and 6) ground water
(See Figure 2)
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Each alternative, except the "no action" alternative, contains some common elements that were
considered in the evaluation process The common elements include.

1 Ground Water Each alternative includes monitoring of dissolved phase contamination in
both the Columbia and Potomac aquifers until such a time as contaminant levels fall below levels
EPA determines are safe to dnnk (approximately 20 wells -10 in the Columbia and 10 in the
Potomac aquifer). Although no creosote contamination was found in the Potomac aquifer during
the RI, monitoring is necessary to ensure that contamination does not spread into the Potomac,
since mobile NAPL was found in the Columbia aquifer. Several new Potomac aquifer wells
would be installed closer to the processing areas to aid in this monitoring. DNREC would create
a ground water management zone (GMZ) that would include the Site and enough adjacent areas
such that pumping wells could not draw contamination from the Site, either laterally or
downward into the Potomac (There currently exists a GMZ encompassing much of the adjacent
DuPont-Newport Superfund Site ) The GMZ would have to remain in effect in perpetuity for
Alternatives 2 and 3 because they do not fully address ground water contamination, and for
Alternative 4 because of the waste remaining in the containment areas (although this could be
smaller in size once EPA has determined that ground water outside the containment areas is safe
to dnnk) Under Alternative 5, this GMZ could be lifted once MNA has succeeded in reducing
contaminant concentrations to acceptable levels (presumably in 30 years, though possibly more).
For those alternatives that include NAPL recovery, a characterization of any recovered NAPL
would be conducted in order to determine an optimal method for disposal For the purposes of
estimating costs, it was assumed that all recovered NAPL would be drummed, characterized and
disposed of off-site at an appropriate permitted facility (in accordance with CERCLA 121(d)(3)),
although it is possible that the creosote NAPL may be suitable for recycling (also in accordance
with CERCLA 121(d)(3)) hi addition to these measures, each alternative would include an
evaluation to be conducted to verify the extent of NAPL at the Site, including along the ballast of
the Amtrak railroad line along the northern boundary of the Site

2 Land-Use Restrictions Land-use restrictions or institutional controls would be used (1) to
ensure that the land was not used for residential purposes or other purposes that would cause a
nsk to human health due to any contamination that would remain on-site after the cleanup was
complete, and (2) to ensure that any activities that may take place on the Site after cleanup do not
interfere with any components of the remedy and are conducted in a manner to protect the health
of future construction workers For example, if any structures were to be constructed in the
future on top of the containment area, they may be restricted to minimal intrusion into the
subsurface in order to protect the cap (e g., foundations may be restricted to a minimum number
of pilings with slab construction above, thereby potentially limiting the size of a structure).
These institutional controls could include such things as restrictive covenants, and/or
requirements that workers who might come into contact with any remaining contamination on-
site be properly protected in accordance with the current Site Health and Safety Plan and/or
Operations and Maintenance Manual The institutional controls may include restrictions that
will operate as a covenant running with the land burdening the property such as. (a) activity
restrictions (limitations on activities and use which may be conducted on the property, i e only
those activities which do not interfere with the ongoing protectiveness and effectiveness of the
Remedial Action), (b) restrictions on the disturbance of the soil (limitations on activities that
could cause interference with or disturbance of the Remedial Action, disturbance of surface soils
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or protective Site features, or a nsk of soil erosion or exposure to remaining contamination,
especially in the containment area), and (c) ground water restrictions (limitations on activities
that would use ground water or cause a change in hydraulic conditions that could interfere with
the ongoing protectiveness and effectiveness of the Remedial Action)

9.2 Remedial Alternatives

Note that the Total Present Worth Cost for each alternative was calculated using a 7% discount
rate and an Operations and Maintenance ("O&M") period of 30 years (unless mentioned
otherwise)

Alternative 1 No Action

Capital Cost $0
Annual O&M Costs $0
Total O&M Costs $0
Total Present Worth Cost $ 0

Under this alternative, no remedial measures would be implemented at the Site to prevent
exposure to the sediments, soil, NAPL and ground water contamination The "no action"
alternative is included because the National Contingency Plan (NCP) requires that a "no action"
alternative be developed as a baseline for evaluating other remedial alternatives

Alternative 2 Covering upland soils, Sediment cap in Fire Pond, South Pond and K Pond,
Sheetpile and NAPL collection at Fire Pond and South Pond, Monitored Natural Recovery
(MNR) in HersheyRun and tidal wetlands, Monitored Natural Attenuation of ground water
contamination

Capital Cost $15,934,988
Annual O&M Costs $ 125,500 (for years 1-5)

$ 117,500 (for years 6-30)
Total O&M Costs $ 1,490,864
Total Present Worth Cost $17,425,852

In addition to the common elements described above, Alternative 2 includes the remedial
measures detailed below, according to media See Figure 8 for the further details

Soils

In order to protect trespassers and ecological receptors from contaminated soils, this alternative
includes the installation of a soil cover on top of the existing grade This cover would consist of
a geotextile layer followed by a 2-foot (ft) soil cover, including a burrow-inhibiting layer of
stone, installed over upland surficial soils (0-24 inch layer) containing visual NAPL or total PAH
concentrations greater than 600 mg/kg Approximately 125,000 cy of cover materials would be
brought in and placed over a total of 39 acres
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Sediments

In order to protect trespassers and ecological receptors from contaminated sediments, this
alternative includes the installation of a 2-ft reactive (sorbent) cap over sediments in the Fire
Pond, South Ponds, and K Area (totaling approximately 0.7 acres) This cap will be constructed
(from bottom to top) of geotextile, approximately 1 ft of sorbent material (e g., a mixture of clay,
anthracite, and soil that significantly retards potential movement of contaminants through the
cap), and 1 ft of sand This alternative also includes monitored natural recovery of sediments in
Hershey Run, Hershey Run Marsh, and the West Central Marsh Drainage

Ground Water

To prevent future releases of NAPL to surface water and sediments that could cause risks to
trespassers and ecological receptors, Alternative 2 includes the installation of approximately
1,000 and 1,100 ft of sealed steel sheetpile walls at the South Ponds and Fire Pond, respectively
This sheetpile would be installed within the Columbia aquifer, keyed into the lower permeability,
finer-grained layer underlying the Site at depths ranging from approximately 15 to 30 ft bgs (at
the top of the Potomac aquifer) Shallow hydraulic gates would be incorporated into the top of
the walls of the sheetpiling to allow ground water to flow through the upper portions of the
Columbia aquifer (thus preventing buildup of hydraulic head behind the wall) while NAPL is
retained below In addition, this alternative includes monitoring and passively removing NAPL
from interceptor trenches installed behind these sheetpile walls, with the collected NAPL to be
disposed of or recycled off-site in accordance with CERCLA 121(d)(3) NAPL would remain in
the ground water outside the containment area, preventing the restoration of ground water to its
beneficial use

Alternative 3 Excavate, consolidate and cap shallow soils and shallow tidal sediments, Cap
Fire, K and South Ponds, Sheetpile and NAPL collection at Fire Pond and South Ponds areas,
Rechannehzation of Hershey Run, Wetlands mitigation, Monitored Natural Attenuation of
ground water contamination

Capital Cost $40,094,305
Annual O&M Costs $ 261,937 (foryears 1-5)

$ 261,937 (for years 6-30)
Total O&M Costs $ 3,250,383.
Total Present Worth Cost $43,344,688

In addition to the common elements descnbed above, Alternative 3 includes the remedial
measures detailed below, according to media. See Figures 9 and 10 for the further details

.Soils

In order to protect trespassers and ecological receptors from contaminated soils, this alternative
includes the excavation of upland surficial soils containing visual NAPL or total PAH
concentrations greater than 600 mg/kg to a depth of 2 ft bgs, followed by consolidation in an on-
site containment area (approximately 115,000 cy of surficial soils would be removed over an
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approximately 35-acre area into a 4-acre containment area in either the former Process area or
Dnp Track area) which would then be capped with a geomembrane (see Figure 9) The
excavated areas would be filled with clean soil to restore the grade. In areas that the soil at 2 ft
bgs still remained above the soil cleanup catena of 600 ppm total PAHs, a geotextile layer
would be placed to separate the contaminated soil from the clean soil

Sediments

In order to protect trespassers and ecological receptors from contaminated sediments, this
alternative includes the installation of a cap over sediments in the Fire Pond, South Pond, and K
Area as described in Alternative 2

In addition, Alternative 3 would include the relocation of the channel of the upper portion of
Hershey Run, as depicted m Figure 10, so that the new channel would bypass the NAPL-
impacted area to the west of the Fire Pond which would be contained using sheetpile (described
below) To create the new channel (approximately 800 ft long and 0 8 acre m size), this
alternative would require the removal of approximately 6,500 cy of marsh sediment which would
be deposited behind the sheetpile to fill the currently existing channel. The new channel would
be constructed in such a way as to maximize habitat and control erosion Additional clean fill
would be required within the sheetpile area to bring the grade to the top of the sheetpile (set at
approximately 6-ft elevation or high high tide) EPA expects that this area would remain a
wetland, although non-tidal

While the added containment area would enclose the majority of the NAPL underneath Hershey
Run and adjacent wetlands, it would not contain all of the NAPL Therefore, to prevent any
NAPL migration to the surface in this area where it could present a risk to trespassers and
ecological receptors, the portions of existing Hershey Run that would be outside the containment
area yet, due to the geometry, not be part of the new channel, would be capped with 1 ft of
reactive cap material and 1 ft of sediments

In the remainder of the Hershey Run channel (the lower portion) and marsh and the West Central
Drainage Areas, surficial sediments (within the upper 1 ft bgs) containing total PAHs greater
than 150 mg/kg would be excavated, thus providing protection for trespassers and ecological
receptors This excavation of surficial sediments is expected to generate 23,000 cy over an area
of 9 acres

Where contamination exists below 1 ft bgs, an additional 1 ft of sediment would be excavated
and a cap installed Installation of a cap would inhibit the migration or erosion of PAH-
contammated materials which could recontaminate the wetlands or migrate off-site The cap
constructed in the channel portion of the drainage areas would consist of 0 5 ft of reactive
material, on top of which would be placed 1.5 ft of sand, geotextile, and 0 5 ft of armor stone,
respectively The marsh area cap would be of similar construction, however, 0 5 ft of soil would
be placed on top of the sand, instead of the geotextile and armor stone, as erosional forces are
expected to be less outside the channel m the marsh areas The additional excavation needed to
accommodate the cap is expected to generate 25,000 cy over an area of 6 2 acres Sediment
monitoring would be conducted in wetlands with caps to verify that the contaminated materials
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remain isolated Monitoring would also take place where any wetlands were disturbed to ensure
that restoration activities were successful

If any wetland acreage is lost within the containment area, this alternative would, to comply with
EPA's Wetlands Policy, include creating replacement wetlands commensurate with the acreage
of wetlands filled at the Site (at a minimum ratio of 1 1)

Overall, approximately 55,000 cy of sediments (including about 15% added volume due to
stabilization to improve soil properties to support a cap) would be added to the landfill area
created with consolidated upland surface soils

Ground Water

To prevent future releases of NAPL to surface water and sediments where it could cause risks to
trespassers and ecological receptors, this alternative includes sheetpile wall installations at the
Fire and South Ponds as described in Alternative 2 However, due to the rechannelization of
Hershey Run, in Alternative 3 an additional 600 ft of sealed steel sheetpile would be installed in
the Fire Pond area to contain subsurface NAPL extending from the Fire Pond underneath
wetlands across Hershey Run from the pond (See Figure 10) The sheetpile in the marsh would
be set at or above the high high-tide elevation to preclude consistent surface water inundation
NAPL would remain in the ground water outside the containment area, preventing the restoration
of ground water to its beneficial use

Alternative 4 Excavate, consolidate and cap all contaminated soils and sediments. Subsurface
ground water barrier -wall around consolidation areafs) with passive NAPL recovery.
Restoration of ground water through excavation ofNAPL-contammated aquifer material outside
of consolidation areas, Rechannelization of Hershey Run, Wetlands mitigation, Monitoring of
ground water contamination ,

Capital Cost $ 49,837,587
Annual O&MCosts $ 227261 (for years 1-5)

$ 118,767 (for years 6-30)
Total O&M Costs $ 1,918,652
Total Present Worth Cost $ 51,756,239

In addition to the common elements described above, Alternative 4 includes the remedial
measures detailed below, according to media See Figure 11 for the further details

Soils

In order to protect trespassers and ecological receptors from contaminated soils, soil would be
excavated as m Alternative 3 (soil with visible NAPL or total PAHs above 600 mg/kg) In
addition, excavation would continue in those areas where wetlands are to be created until the
total PAH concentration was 150 mg/kg or below Excavation depths will potentially reach as
deep as 30 ft bgs in a few locations, although the average excavation depth is expected to be 5 to
15 ft Instead of backfilling the excavated areas, the areas would be graded appropriately, and 0
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wetlands would be created, minimizing the increase in cost over a shallower excavation since no
outside fill would be needed An estimated 113,000 cy of soil would be excavated and
consolidated into two on-site landfills. The location of the landfills would coincide with the
areas of upland that have the greatest amount of NAPL in soil and the ground water, thus
reducing the amount of excavation required and allowing the landfills and the NAPL recovery
areas (described below) to be located together The two landfills would cover approximately 38
acres and would be used to contain all contaminated matenal excavated as part of this
alternative This alternative would allow for the cover matenal (over the geomembrane) to come
from areas of the Site with clean soil This fits with one possible reuse of the Site - wetland
creation - since extra excavation would be required to create the wetlands The cost estimate for
this alternative assumes that the cover matenal is coming from an on-site source (borrow area)

Sediments

In order to protect trespassers and ecological receptors from contaminated sediments, this
alternative would involve the complete excavation (and consolidation into on-site landfills) of
contaminated sediments (containing total PAHs above 150 mg/kg) in the Fire Pond, South Pond,
K Area, West Central Drainage Area, lower Hershey Run and the marsh adjacent to the upper
portion of Hershey Run The depth of excavation ranges from 0 to 13 ft with an average of 2-4
ft Restoration activities would take place as appropnate to provide suitable ecological habitat
Backfilling shall be required to restore the onginal stream profile, unless it can be otherwise
shown, as determined by EPA, that an alternate design may be hydrodynamically stable arid
ecologically advantageous If that is the case, there would likely be a cost savings associated
with the reduction in need for backfill The use of minor backfilling may be able to effectively
increase the diversity of the wetland types at the Site

As in Alternative 3, this alternative would involve the rechannelization of upper Hershey Run to
allow the installation of sheetpile and passive NAPL recovery (see below) Any wetland acreage
that was lost would be replaced at the Site It is estimated that a total of approximately 75,000 cy
of stabilized sediments would be added to the consolidation area (including a 15% increase in
volume for stabilization to improve soil/sediment properties to support a cap)

Ground Water

In order to achieve the restoration of ground water, NAPL-contaminated aquifer matenal located
outside of the containment areas would be excavated to depth (generally 5 to 15 ft deep, and
occasionally to 30 ft) and isolated m the on-site landfills (as descnbed above) To prevent future
releases of NAPL to surface water and sediments that could cause risks to trespassers and
ecological receptors, as well as to control the source of ground water contamination, this
alternative includes the sheetpile and passive NAPL collection in the area of the Fire Pond as in
Alternative 3, with the extensive addition of sheetpile or other low permeability ground water
bamer5 (and associated passive NAPL recovery) around the two landfills. The landfills would
be located over the areas of most extensive NAPL contamination where NAPL, based on

5The cost estimate assumed 1,375 ft (25%) of sheetpile and 4,125 ft (75%) of slurry wall
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observations during the RI, may still be mobile This alternative also includes the excavation of
NAPL material from below the wetlands in the South Pond and adjacent West Central Drainage
area, as well as from the K area By aggressively addressing these NAPL areas (i e, the sources
of contamination), natural attenuation would restore the ground water outside of the containment
area to its beneficial reuse, and no sediment caps would be required to prevent the
recontarmnation of the wetlands The passive NAPL recovery trenches would also be used to
manage the level of ground water inside of the barrier walls, draining ground water for surface
discharge (following treatment via oil-water separation and carbon filtration, if necessary)
Monitoring of ground water and sediments would be conducted to verify the effectiveness of
containment and the continued attenuation of any dissolved phase contamination

Studies, including ground water modeling as appropriate, would be conducted during the
Remedial Design to determine the optimal configuration for the passive NAPL recovery trenches
and system, and would specifically seek to minimize the complexity of the system and, to the
extent possible, minimize the need for ground water treatment prior to discharge Given the
mobility of NAPL at the Site, as demonstrated by the extent to which NAPL has already
migrated beneath and into the Hershey Run marsh, EPA believes that passive NAPL recovery
would successfully and significantly reduce the volume of mobile NAPL at the Site At the same
time, this NAPL recovery system would provide the opportunity for managing ground water (as
described above) If monitoring shows that it is necessary to ensure compliance with the
substantive requirements of the NPDES program and State Water Quality Standards, ground
water drained through the recovery trenches would be treated using an oil-water separator and/or
carbon filtration system in order to remove any contamination before it is discharged to surface
water

Alternative 5 In-situ steam-enhanced extraction of subsurface NAPL, excavation and off-site
treatment of sediments and certain soils, Wetland restoration, Monitored Natural Attenuation of
ground water contamination

Capital Cost $ 189,365,815
Annual O&M Costs $ 169,000 (for years 1-5)

$ 87,500 (for years 6-30)
Total O&M Costs $ 1,419,957
Total Present Worth Cost $190,785,772

In addition to the common elements descnbed above, Alternative 5 includes the remedial
measures detailed below, according to media See Figure 12 for the further details

Soils

Upland soils containing visual, weathered NAPL would be excavated and transported off-site for
treatment via low temperature thermal desorption (LTTD) and then landfilled in accordance with
Section 121(d)(3) of CERCLA and 40 C F.R §300 440 In addition, upland soils with total PAH
concentrations greater than 600 mg/kg that are outside of the area undergoing in-situ steam-
enhanced extraction (see description below for ground water) would be excavated to a depth of 2
ft bgs and treated off-site The excavated areas would be backfilled with clean fill and
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revegetated Approximately 106,000 cy of surficial soils would be removed and backfilled over a
33-acre area A staging area would be constructed in the former Process or Dnp Track areas

Sediments

The sediments m the Fire Pond, South Ponds, and K Area would be addressed as part of the m-
situ steam-enhanced extraction at the subsurface NAPL areas (see below)

As described in Alternative 3, the upper portion of Hershey Run would be rechannehzed so that
the new channel would bypass the NAPL-impacted area adjacent to the Fire Pond (which would
be addressed through m-situ steam-enhanced extraction, as described below under for ground
water) Although the NAPL would eventually be addressed by the m-situ steam-enhanced
extraction, the rechannehzahon and sheetpile would be necessary to prevent Hershey Run from
becoming an infinite heat sink, substantially increasing fuel costs and likely preventing the
appropriate temperature increase

All surface and subsurface sediments containing total PAHs greater than 150 mg/kg would be
excavated from the lower portion of Hershey Run, Hershey Run Marsh to the west of the
proposed sheeting, and the West Central Drainage Area waterway and marsh, with removal
depths up to 13 ft The excavated sediments would be treated and disposed of along with the
soils, as described above

Ground Water

To prevent nature releases of NAPL to surface water and sediments where it could cause nsks to
trespassers and ecological receptors, as well as to restore ground water to its beneficial use
through source control and natural attenuation, NAPL contamination would be addressed
through thermally-enhanced m-situ extraction. The particular thermal enhancement proposed is
known as "steam injection" or dynamic underground stopping This technique would be used to
remove subsurface NAPL at all upland areas and subsurface NAPL beneath the Fire Pond and
South Ponds areas

In-situ steam-enhanced extraction would require steam to be generated at the surface and
injected into arrays of injection wells in an effort to heat the subsurface NAPL zones and recover
NAPL through multi-phase extraction wells During steam injection, some of the NAPL
constituents would distill or volatilize, become more mobile, and could then be removed via
extraction wells Due to the high heat and oxygen introduced in the steam, some NAPL would
be destroyed through physical and chemical degradation. The injection and extraction wells
would be spaced according to the depth of the impacted zones, which may range from
approximately 5 to 15 ft bgs, and in some cases up to 30 ft bgs Because of the shallow depth of
the target zone, the soil surface would have to be covered, potentially with asphalt, to prevent
steam from venting at the surface Steam, liquid, and noncondensible gases would be removed
from the ground and captured m a recovery system, where fluid separation and treatment
technologies would be required Recovered NAPL would be retained in storage tanks prior to
transport and off-site incineration Three-phase resistive heating may be used as a complement to
in-situ steam injection in an effort to heat low-permeability soil zones within the target areas As
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part of the pre-design investigation, an extensive pilot study would first be required to develop
process control parameters

Infrastructure would be constructed at the Site including an electrical supply gnd, steam boilers,
boiler fuel supply such as propane or natural gas, injection and extraction wells, steam
conveyance piping, recovered fluids conveyance piping, and a network of roads to access all of
the treatment areas The fluid separation system would separate vapors, liquids, and NAPL A
vapor treatment system would be designed and constructed to treat recovered vapors prior to
discharge to the atmosphere A water treatment system would be designed and constructed to
treat recovered liquid prior to discharge

Once the steam injection and extraction is completed (over a penod of several years), monitored
natural attenuation would allow for the eventual restoration of ground water at the Site to a
beneficial use (potentially in 30 years)

10.0 EVALUATION OF ALTERNATIVES

The five remedial alternatives described above were evaluated in detail to determine which
would best meet the requirements of the Comprehensive Environmental Response,
Compensation and Liability Act of 1980, as amended, ("CERCLA") and the NCP, and achieve
the remedial action objectives identified in section 8 0 of this ROD EPA uses the nine catena
set forth in the NCP, 40 C F R. §300 430(e)(9)(iu), to evaluate remedial alternatives The first
two criteria (overall protection of human health and the environment, and compliance with
applicable or relevant and appropriate requirements ("ARARs")) are threshold criteria The
selected remedy must meet both of these threshold criteria (except when an ARAR waiver is
invoked) The next five criteria (long-term effectiveness and permanence, reduction of toxicity,
mobility or volume through treatment; short-term effectiveness, implementabihty, and cost) are
the primary balancing criteria. The remaining two cntena (state and community acceptance) are
referred to as modifying cntena and are taken into account after public comment is received on
the Proposed Remedial Action Plan

The following discussion summarizes the evaluation of the five remedial alternatives developed
for the Site against the nine evaluation cntena.

Overall Protection of Human Health and the Environment

A pnmary requirement of CERCLA is that the selected remedial action be protective of human
health and the environment A remedy is protective if it reduces, to acceptable levels, current
and potential risks associated with each exposure pathway at a site

The "no action" alternative (Alternative 1) does not meet this threshold cntenon for several
reasons Without any active remediation at the Site, a number of nsks (both current and
potential) would remain, including (1) nsks would remain for potential future industnal or
construction workers from exposure to both soil and ground water, (2) current nsks would
remain to ecological receptors in aquatic areas such as the Fire and South Ponds, the K Area,
Hershey Run and associated wetlands and in upland soil areas, (3) potential future nsks to
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ecological receptors could increase if the Site were developed to increase wetland acreage, and
(4) while not readily quantifiable, risks to trespassers would remain from exposure to NAPL that
can be released while wading in sediments in Hershey Run Since the "no action" alternative
does not meet this threshold criterion, it will not be considered any further
Each of the other alternatives (Alternatives 2,3,4, and 5) would offer protection of human health
from soil contamination through the use of institutional controls to prevent future use of the Site
for residential purposes and to ensure that any industrial use was conducted in such a way as to
ensure the protection of workers

For human health risks due to ground water, each alternative would initially address risks
through the creation of a ground water management zone (GMZ) by the State of Delaware that
would prevent any drinking water wells from being installed Each alternative would include
momtonng until the ground water is restored to its beneficial use (which for Alternatives 2 and 3
could practically be forever) Alternatives 2, 3 and 4 would control NAPL to varying degrees
with the use of ground water barrier walls, creating areas that would not be cleaned up and would
rely solely on the GMZ Additionally, Alternative 4 would excavate NAPL found outside of the
consolidation areas and provide for complete containment of NAPL through far more extensive
barrier walls Alternative 4 is further augmented by extensive efforts to passively recover NAPL
within the containment areas. Alternative 5 would aggressively address NAPL with m-situ
steam-enhanced extraction followed by monitored natural attenuation to finish the cleanup Only
Alternatives 4 and 5 provide overall protection to human health from ground water risks and
restoration of ground water to its beneficial use (one of the RAOs), thus restoring the ground
water to its beneficial use

In regard to protection of the environment, each of the alternatives would protect upland species
Alternatives 2 and 3 would provide a clean "living layer" of soil by either covering soil
contamination (soil with total PAH concentrations above 600 mg/kg) with clean soil (Alternative
2) or by removing and replacing the top layer of soil (Alternative 3) Alternative 4 would
address risks from upland, soil by removing all soil that is above the Site-specific soil cleanup
criteria of 600 mg/kg with replacement (whole or partial) possibly occurring depending on the
type of habitat desired Alternative 5 addresses these risks by removing contamination through a
combination of excavation (when weathered NAPL is visible) and removal and/or destruction of
contaminants through m-situ steam-enhanced extraction.

Alternative 2 would involve sediment caps in the Fire Pond, South Pond, and K Area to prevent
receptors from coming into contact with contamination Sheetpile would be installed at the Fire
Pond and the-South Pond, along with passive NAPL collection, to prevent NAPL migration to
water bodies However, Alternative 2 would not be protective in Hershey Run because, like the
"no action" alternative, it would not address NAPL and PAHs in the sediments of lower Hershey
Run except through natural recovery EPA does not believe that natural recovery could reduce
the risks posed by the sediments in lower Hershey Run because of the amount of contamination
present In addition, this material was used in the wood treating industry to prevent
biodegradation of wood Any biodegradation that would take place would do so at a slow rate

Alternative 3 would also involve sediment caps in the Fire Pond, South Pond, and K Area to
prevent receptors from coming into contact with contamination In addition, aquatic nsk in
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Hershey Run and the adjacent marsh and the West Central Drainage area would be addressed by
excavating the top 2 ft with a reactive cap placed in areas where elevated levels of contamination
remained below Sheetpile would also be installed at the Fire Pond (although over a greater area
to enclose more NAPL, but resulting in the need to rechannelize Hershey Run) and the South
Pond, along with passive NAPL collection, in order to prevent NAPL migration to water bodies
and to mitigate an on-going source of contamination to the water bodies

Alternative 4 would address risks to aquatic receptors by aggressively excavating all sediment
above the site-specific cleanup criteria of 150 mg/kg total PAHs in the South Pond, K Area,
Hershey Run and adjacent marsh and the West Central drainage area Risks in the Fire Pond
would be addressed by filling the Fire Pond as part of the consolidation of contaminated soils -
and sediments

Alternative 5 would address risks to aquatic receptors by removing and/or destroying subsurface
contamination using in-situ steam-enhanced extraction, and by removing all contaminated
sediments for treatment off-site

In terms of comparison, EPA believes Alternatives 4 and 5 provide the highest degree of overall
protection of human health and the environment since they address all of the nsks, provide the
most aggressive cleanup and rely the least on institutional controls Alternative 3 provides a
greater degree of protection compared to Alternative 2 since it provides for a greater degree of
capture of NAPL at the Fire Pond/Hershey Run area and addresses contaminated sediments in
lower Hershey Run and the West Central Drainage area

Compliance with ARARs

This criterion addresses whether a remedy will meet all of the applicable or relevant and
appropriate requirements ("ARARs") of federal and state environmental and facility siting laws
and/or will provide grounds for invoking a waiver

Any cleanup alternative selected by EPA must comply with all applicable or relevant and
appropnate federal and state environmental requirements or, under certain conditions, waive one
or more ARARs Applicable requirements are those substantive environmental standards,
requirements, criteria, or limitations promulgated under federal or state law that are legally
applicable to the Remedial Action to be implemented at a site. Relevant and appropnate
requirements, while not being directly applicable, address problems or situations sufficiently
similar to those encountered at a site such that then* use is well-suited to the particular site EPA
is not waiving any ARARs for this Site.

Alternatives 2,3,4 and 5 each meet this threshold criterion Some of the major ARARs for the
Site include

1 State and Federal water and air discharge requirements - Air emissions for any
excavation or on-site treatment; water discharge or re-injection for de-watenng during
construction activities and for ground water collected in the recovery of NAPL
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2 State Water Quality Standards - State water quality standards will be attained during any
Remedial Action taken Any surface water discharge will meet the substantive
requirements of the NPDES program and will be monitored to ensure compliance with
these standards

3 National Historic Preservation Act - Due to the long industrial and prior history of this
Site, additional cultural resources surveys must be conducted pnor to the beginning of
any Remedial Action If cultural resources are found that are on, or eligible for, the
National Register of Historic Places and would be impacted by the cleanup, including
being covered by a cap or disturbed by excavation, mitigation activities may be required

4 RCRA Hazardous Waste Disposal Regulations - Since creosote is a listed waste, off-site
disposal costs would be high All creosote ultimately left on-site would be consolidated
within an "area of contamination" without triggering RCRA's "land-ban" regulations

5. Ground Water Regulations (Maximum Contaminant Levels or MCLs and non-zero
Maximum Contaminant Level Goals or MCLGs) - The ground water at the Site is a
Class IIB aquifer, meaning that it is a potential source of drinking water As such, MCLs
and MCLGs are relevant and appropriate requirements. Only Alternatives 4 and 5 would
meet these ARARs because only these alternatives aggressively address the NAPL (the
source of the ground water contamination) outside of any area of consolidation or waste
management area Note that Section 300 430(f)(5)(m)(A) of the NCP states that
performance (for example, attainment of ARARs) shall be measured at appropriate
locations in the ground water, surface water, etc The preamble to the NCP explains that
for ground water, remediation levels should generally be attained throughout the
contaminated plume or at and beyond the edge of a waste management area when waste
is left in place (55 FR 8753) Alternatives 2 and 3 would require an ARAR waiver in
order to be selected as the cleanup for the Site

6 Wetlands Regulations - Any activity at the Site which will permanently fill wetlands
must include the creation of compensatory wetlands resulting in no net loss of wetlands
acreage at the Site

A complete list of ARARs for the selected remedy for the Site is presented in Table 8

Long-term Effectiveness and Permanence

This cntenon considers the ability of an alternative to maintain protection of human health and
the environment over time The evaluation takes into account the residual nsk remaining from
untreated waste at the conclusion of remedial activities, as well as the adequacy and reliability of
containment systems and institutional controls

Since any containment system requires on-going Operations and Maintenance (O&M),
Alternative 5, which includes in-situ treatment and excavation and off-site disposal, offers the
highest degree of long-term protection because it would permanently remove contamination
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from the Site The other alternatives that include containment on-site do provide long-term
effectiveness, although to significantly varying degrees

Of the on-site containment alternatives, Alternative 4 offers the highest degree of long-term
effectiveness and permanence because all of the contamination is consolidated into two areas
Alternatives 2 and 3 leave more contamination in the wetland areas (Alternative 2 does not
address NAPL contamination in lower Hershey Run) and rely on sediment caps to prevent
recontammation (note that generally only an additional 2 ft of excavation would be required to
remove all of the contamination and eliminate the need for the sediment caps) The inclusion in
Alternative 4 of NAPL recovery from within the containment area would provide an additional
degree of long-term effectiveness and permanence by removing NAPL that otherwise that may
have the potential to flow downward into the Potomac Alternatives 2 and 3 would be more
susceptible to waste being exposed during severe storm or other erosional event as compared to
Alternative 4

Reduction of Toxicity, Mobility or Volume of Contaminants through Treatment

This evaluation criterion addresses the statutory preference for selecting remedial actions that
employ treatment technologies that permanently and significantly reduce the toxicity, mobility,
or volume of the hazardous substances as their principal element This preference is satisfied
when treatment is used to reduce the principal threats at a site

Alternative 5, by including m-situ extraction of subsurface NAPL, would provide the highest
degree of reduction in the toxicity, mobility or volume of contaminants The steam injection ""
would destroy some contamination and would remove a majority from the environment, to be
disposed of off-site

The other alternatives would include sheetpilmg and passive recovery (with off-site treatment
and disposal) of NAPL (with Alternative 4 offering the most extensive recovery) that would
provide for a reduction of the volume and mobility of NAPL

Short-term Effectiveness

This evaluation criterion addresses the effects of the alternative, during the construction and
implementation phase until remedial action objectives are met It considers nsk to the
community and on-site workers and available mitigation measures, as well as the time frame for
attainment of the response objectives

The construction of a soil cover or engineered cap in Alternatives 2,3 and 4 would involve the
delivery of a significant amount of clean soil, creating risks due to traffic through the small town
of Newport and the Ciba Specialty Chemicals facility This would be minimized by avoiding or
minimizing the need for imported fill (i e, through the use of clean soil from the Site for
Alternative 4), and through the use of flag men and a zero-tolerance policy on speeding by the
truck drivers
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The use of erosion and surface water control measures in each of the alternatives would
minimize the potential for any release of contaminated sediment or soil to Hershey Run and
White Clay Creek during construction There is a chance for an air release of dust and
contamination during excavation and when stockpiled material is stabilized or graded (a common
element to several alternatives), but this can be monitored and controlled Dust will have to be
controlled during construction for any of the alternatives

Alternative 5 offers the lowest degree of short-term effectiveness since it would take the longest
to complete and would involve potential impacts due to the transportation of contaminated soil
for off-site treatment and disposal In addition, Alternative 5 includes the nsk that high-
temperature steam or contamination could escape to the air during the m-situ treatment

From one aspect, Alternative 2 offers the highest degree of short-term effectiveness since it
could be implemented in the shortest time period and would disturb the least acreage of the Site,
minimizing the potential for a release of contamination during construction However,
Alternative 2 would not involve any steps to reduce nsk in lower Hershey Run Alternatives 3
and 4 provide nearly the same degree of short-term effectiveness, with Alternative 4 providing
slightly less because it involves the disturbance of more contaminated material

I

Implementability

The evaluation of alternatives under this cntenon considers the technical and administrative
feasibility of implementing an alternative and the availability of services and materials required
during implementation

Each of the alternatives is implementable, and the services and matenals required for each
alternative are readily available However, some would be more difficult to implement than
others

Alternatives 2 and 5 would be significantly more difficult to implement since they would require
far more truck taps to bring in or remove material This truck traffic would have to pass through
an operating chemical plant, then through a small town. The added traffic burden to both the
plant and the town is likely to meet some resistance, m addition to posing safety hazards for
both

Alternatives 2,3 and 4 use simple construction techniques that are well understood Alternatives
3 and 4 would require the minimum truck traffic of all of the alternatives Alternative 4 has the
added benefit of localizing the construction of containment systems into just two areas, rather
than the widespread construction of caps and covers included in Alternative 3 In addition, both
Alternatives 3 and 4 would excavate sediments in Hershey Run However, Alternative 3 also
proposes to construct caps where contamination extends to depth Alternative 4 does not require
capping over widespread areas of the Site, but instead increases the depth of excavation,
introducing some difficulties associated with any deeper excavation (e g, slope stabilization)
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Alternative 5 utilizes complex technology that is not widely regarded as proven and is by no
means simple In addition to a great deal of equipment that would have to be brought in,
Alternative 5 would require the most infrastructure to be built at the Site

Each of the alternatives (besides "no action") requires construction within a floodplam, which
presents several difficulties Steps must be taken to make sure that, for example, soil or sediment
is not washed downstream if an extreme storm event occurs during construction

In addition, each of the alternatives requires actions to be taken in the wetlands on-site
Numerous difficulties are presented when working in a wetland, specifically related to the
prevalence of soft ground and the added difficulty of de-watenng all excavated or dredged
materials However, these difficulties are neither unique nor insurmountable

Cost

Alternative 4 is the most cost-effective alternative In evaluating the costs for the alternatives, it
is worth noting that the O&M costs may appear high for Alternative 4 due to the inclusion in that
alternative of extensive efforts to passively recovery NAPL and manage ground water For
Alternative 5 the O&M costs may appear low due to the inclusion of the operating costs of the
m-situ steam extraction with the capital cost as part of the alternative Under the preferred
alternative, NAPL recovery would be expected to taper off, which would reduce O&M costs
Alternatives 2 and 3 do not include aggressive efforts to recover NAPL, nor do they include
provisions to manage ground water, which could build up behind the containment areas and
potentially re-contaminate wetlands The high O&M costs associated with Alternative 3 are
largely due to the need to maintain caps and wetlands across a large area for 30 years

Several points stand out when evaluating the costs First, there is a large increase in cost for
Alternative 5, as compared to Alternatives 2,3 and 4 Alternatives 2 through 4 are containment
remedies Alternative 5 has been included as representative of a treatment remedy - other
treatment remedies were considered in detail in the Feasibility Study Some treatment remedies
were less costly (i e, solidification/stabilization at approximately $85 million), and others were
more costly (i e., m-situ thermally-enhanced extraction of subsurface NAPL combined with
excavation and off-site incineration of soils and sediments at approximately $280 million)
Second, the preferred alternative, Alternative 4, is approximately $8 4 million more costly than
Alternative 3 For this increase in cost, Alternative 4 restores ground water outside the
containment area to its beneficial use and consolidates all of the contamination to two areas, thus
avoiding long-term monitoring of vast areas of wetlands for recontammation

The Alternative Cost Summary Table (see Table 9) summarizes the capital, annual operation and
maintenance ("O&M"), and total present worth costs for each alternative The total present
worth is based on an O&M time period of 30 years for the engineered cover, containment, NAPL
recovery and ground water treatment systems A discount rate of 7% was used on the present
worth calculation For an additional cost estimate breakdown, see the Administrative Record



State Acceptance

DNREC has reviewed comments from the public and the Record of Decision, and concurs with
the selected remedy

Community Acceptance

From October 7,2004 to December 7,2004, EPA held a 60-day public comment period to accept
public comments on the remedial alternatives presented m the Feasibility Study and the Proposed
Plan and the other documents contained within the Administrative Record for the Site Chi
October 21,2004, EPA held a public meeting to discuss the Proposed Plan and accept comments
A transcript of this meeting is included in the Administrative Record The summary of
significant comments received during the public comment period and EPA's responses are
included in the Responsiveness Summary, which is a part of this Record of Decision

11.0 SELECTED REMEDY

Following review and consideration of the information in the Administrative Record, the
requirements of CERCLA and the NCP, and public comment, EPA has selected Alternative 4
(see page 23), as the remedy for the Koppers Site

11.1 Summary of the Rationale for the Selected Remedy

EPA's preferred alternative meets the threshold criteria of overall protection to human health and
the environment and compliance with ARARs6 Based on the information currently available,
EPA (the lead agency) believes Alternative 4 provides the best balance of tradeoffs among the
alternatives with respect to the balancing catena For example, EPA's preferred alterative

1) will be protective of both human health and the environment in the least amount
of time,

2) will, compared to Alternatives 2 and 5, have significantly less impact to the
community during construction, and

3) is the least costly of the alternatives that provide overall protection to human
health and the environment

Alternative 4 also offers the highest degree of State acceptance since it provides for the
maximum flexibility in the reuse of the Site In addition, EPA's preferred alternative is
consistent with EPA's ground water policy and policies pertaining to the removal and/or
containment of NAPL Overall, EPA's preferred alternative satisfies the statutory requirements

6Note that while each alternative, (other than the "no action" alternative) addresses some
of the risks at the Site, the only other alternative to completely meet these threshold criteria was
Alternative 5
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of CERCLA §121(b) by being protective of human health and the environment; complying with
ARARs; being cost-effective, utilizing permanent solutions and alternative treatment
technologies to the maximum extent practicable, and satisfying the preference for treatment as a
principal element.

11.2 Description of the Selected Remedy and Performance Standards

Based on the comparison of the nine catena, EPA's preferred alternative is Alternative 4 The
total present worth cost of EPA's preferred alternative is $51,760,000 In addition to the
common elements described on page 17 (e g, ground water monitoring and institutional
controls), the major components of Alternative 4 (as discussed in detail on page 23) are

The selected remedy includes

1 Excavating and consolidating all contaminated soils and sediments (soils with total PAHs
greater than 600 mg/kg and sediments with total PAHs greater than 150 mg/kg) into one
or two on-site landfills or containment areas, herein referred to collectively as "the
Containment Area," to be located in the areas of the worst NAPL contamination,

2. Installing, operating and maintaining a ground water treatment system (e g., liquid carbon
filtration) to prevent the migration of contaminated ground water, as well as to prevent
the discharge of contaminated ground water from the recovery operation; and an oil-
water separator (e g, belt skimmer or baffle tank) to facilitate the recovery of free-phase
NAPL, as well as to prevent NAPL from reaching the ground water treatment system,

3. Treating ground water as necessary to meet discharge requirements,

4 Constructing ground water barrier walls and collection systems (e g, passive recovery
trenches) m the Containment Area to prevent further migration of ground water
contamination, including NAPL,

5 Managing the hydraulic head of ground water and collecting NAPL contamination m the
ground water through the use of the passive recovery trenches;

6 Separating creosote from ground water and transporting creosote off-site for disposal or
recycling in accordance with Section 121(d)(3) of CERCLA,

7 Moving debns to a location on-site where they can be placed under the RCRA (Resource
Conservation and Recovery Act) modified cap,

8 Installing a RCRA modified cap across the Containment Area,

9 Relocating a portion of the existing channel of Hershey Run, if the Containment Area
shall extend into the Hershey Run wetlands,

10 Creating wetlands to replace any that are filled in as part of the landfill construction,
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11 Monitoring ground water, surface water, sediments and wetlands to ensure the
effectiveness of the remedy,

12. Prevent exposure to contamination inside the Containment Area or in ground water
beneath the Site, and prevent the drawdown of contamination into the deeper aquifer or
elsewhere, through land and ground water use restrictions for the Site and surrounding
area (as appropriate)

Institutional controls shall be implemented in order to ensure the effectiveness of the remedial
action The selected remedy shall meet all applicable or relevant and appropriate requirements
contained in the attached Table 8

11.2.1 Excavate and Consolidate Contaminated Soils and Sediments

Soils and sediments exceeding cleanup cntena shall be excavated and consolidated on-site into
one or two containment areas (referred to as the "Containment Area") with amendments for
geotechmcal stabilization added as necessary to achieve adequate compaction and slope stability
The exact location and configuration of the Containment Area will be determined during the
remedial design, and subject to EPA approval Roads constructed for the purpose of excavating
sediments shall be constructed in a manner to minimize disturbance to wetlands.

Performance Standards for Excavating and Consolidating Contaminated Soils and
Sediments

1 Develop and follow plans for excavation near any historic structures m accordance with
the National Historic Preservation Act of 1966, as amended

2 Translocate fauna! populations present in intended excavation areas to alternate suitable
locations m advance of excavation activities

3 In areas lying outside the boundary of the Containment Area (as descnbed m 4, below),
excavate all soils and sediments having PAHs present at concentrations greater than 600
mg/kg and 150 mg/kg respectively (the soil and sediment cleanup cntena), excavation
depths on average will be 5-15 ft, with a few locations expected to reach depths of 30 ft

4 Consolidate all excavated matenal into a Containment Area(s) to be located
approximately within the former Process Area (the portion of the upland nearest the
active railroad tracks and the Fire Pond, see Figure 11).

5 Air emissions during Site grading activities shall comply with the substantive
requirements of Delaware emission standards and Delaware regulations governing toxic
air pollutants.

6 Any NAPL discovered during excavation or grading activities shall be collected and
managed on-site in compliance with substantive requirements of regulations applicable to
generators of hazardous waste, and treated and/or disposed of off-site at a RCRA
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hazardous waste facility, in compliance with the permitting and other requirements of
RCRA and applicable state hazardous waste regulations

7 All excavation activities that will affect wetlands, floodplains, or waters of the United
States shall be conducted in accordance with the substantive requirements of Federal
Regulation of Activities in or Affecting Wetlands/Floodplams, 40 C F R Sections
6 302(a) and (b), and Delaware Water Management Construction on Non-tidal Waters
and Floodplains regulations

11.2.2 Install, Operate and Maintain a Ground Water Collection and Treatment System

Prevent the migration of contaminated ground water and facilitate the recovery of free-phase
NAPL through the installation, operation and maintenance of a ground water collection and
treatment system (to be supplied with ground water from the passive collection systems
described in Sections 11 2 4 and 11 2 5)

Ground water from within the Containment Area shall be contained, collected and treated as
necessary on-site, by using a constructed ground water and NAPL containment and recovery
system to achieve the following performance standards Ths ground water collection and
treatment system consists of four main components (1) ground water treatment system (e g,
liquid carbon filtration; see 11.2 2 and 11 2 3), (2) sub-surface barrier walls to provide
containment and isolate c.ontaminated ground water from clean ground water and from tidal
influences (see 1124), (3) collection trenches, drainage ways, piping, and associated pumping
and NAPL/water separation equipment (see 1124), and (4) an impervious protective cover to
prevent direct contact and excessive rainwater infiltration (see 1128)

Performance Standards for Ground Water Collection and Treatment System

1. Prevent the migration of contaminated ground water from the Containment Area and
facilitate the recovery of free phase NAPL from the Containment Area through the
installation, operation and maintenance of a ground water collection (e g, holding tanks)
and treatment system (e g., liquid carbon filtration or equivalent technology) on-site

2 Operate and maintain the ground water collection and treatment system until NAPL is no
,- longer recovered and ground water contamination levels are such that contamination will

not spread beyond the Containment Area for a period of three consecutive years. EPA
approval shall be required in the determination that these conditions have been met

3 Separate collected NAPL from collected ground water and prevent NAPL from reaching
the ground water treatment system through the installation, operation and maintenance of
an oil-water separator (e g, belt skimmer or baffle tanks)

11.2.3 Treat Collected Ground Water as Necessary to Meet Discharge Requirements

Collected ground water shall be treated to achieve NPDES discharge requirements (for
example, through the use of liquid carbon filtration or equivalent technology) The treated
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ground water shall be discharged to Hershey Run, the Christina River, or possibly the publicly
owned treatment works ("POTW", the final discharge location and configuration shall be
determined during the design, subject to EPA approval)

Performance Standards for Treating Collected Ground Water as Necessary to Meet
Discharge Requirements

1 Collected ground water shall be treated prior to discharge to comply with the substantive
requirements of the National Pollutant Discharge Elimination System ("NPDES")
program and the Delaware Regulations Governing the Control of Water Pollution and
monitoring requirements

2 Treated collected ground water shall be discharged to either Hershey Run, the Christina
River or the local POTW

3. A capacity evaluation shall be completed during the remedial design to determine if
additional treatment capacity is required The evaluation shall consider the volume of
ground water currently being collected, and the volume, with a safety factor, that could
reasonably be assumed to be collected during a wet weather year. The evaluation shall be
documented and submitted to EPA in a report Based on the capacity evaluation report,
which shall be updated every two years (unless otherwise specified by EPA), EPA will
determine if expansion is necessary to prevent untreated ground water from bypassing the
containment system If expansion or other modifications are deemed necessary by EPA,
the system shall be modified accordingly

4 Treatment system components shall be maintained and replaced, as necessary, to
minimize downtime and equipment leaks, and to maximize treatment performance

5 Monitoring reports shall be submitted to EPA at such frequency and m such detail to
allow EPA to determine whether or not the NAPL recovery and ground water treatment
systems are m compliance with this ROD and, in particular, whether performance
standards 1 through 3 above have been achieved and are being maintained

6. On-site handling of hazardous waste and solid waste, resulting from the operation of the
ground water treatment plant, shall be m accordance with ARARs Waste resulting from
the operation of the plant shall be disposed of off-site. Off-site disposal and handling
shall be in accordance with State and Federal waste laws and regulations, as set forth in
Section 121(d)(3) of CERCLA and 40 CFR 300 440. Waste streams shall be
characterized on a yearly basis, unless regulations require more frequent characterization j

11.2.4 Construct Ground Water Barrier Walls and Collection Systems

Prevent the horizontal migration of contaminated ground water and/or creosote NAPL through
the construction and installation of subsurface ground water bamer walls (e g, slurry walls or
sheetpilmg) Collect accumulating ground water and creosote NAPL for recovery and treatment
through the construction and installation of a collection system such as a stone-filled passive
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recovery trench (with associated piping, drainage structures and collection sumps to direct
collected ground water to the oil-water separator and ground water treatment system described in
Section 1122)

Performance Standards for Ground Water Barrier Walls and Collection Systems

1 Prevent the horizontal migration of contaminated ground water and creosote NAPL by
means of.ground water barrier walls installed to surround the Containment Area on all
down-gradient sides The barrier walls shall be impermeable (10~7) to ground water and
shall extend to such depth as to key into the clayey layers in the subsurface, up to 30 feet
deep The barrier walls shall also prevent the entry of clean ground water from down-
gradient into the collection systems

2 Intercept, collect and dram accumulating ground water and creosote NAPL, directing
collected materials to a collection area near the oil-water separator and ground water
treatment systems through the use of collection systems such as passive recovery trenches
(e g, a stone-filled passive recovery trench and piping) installed up-gradient of the
ground water barrier walls The collection trenches shall be constructed in such a way as
to present a preferential pathway of high permeability and conductivity such that ground
water and NAPL freely drain into them.

11.2.5 Manage the Hydraulic Head of Ground Water and Collect NAPL Contamination
Through the Use of the Passive Recovery Trenches

The ground water inside the Containment Area shall be managed in such a way to prevent
mounding inside the Containment Area and to prevent up-gradient mounding or flooding, ground
water gradient shall be maintained through the use of the passive recovery trenches described in
Section 1124; trenches shall also be used for the passive recovery of creosote NAPL from
inside of the Containment Areas :

Performance Standards for Managing the Hydraulic Head of Ground Water and
Collecting NAPL Contamination Through the Use of the Passive Recovery Trenches

1 Manage the hydraulic head of ground water inside of the Containment Area to be kept
lower than surrounding areas, thereby creating an inward-gradient, minimizing the nsk of
contaminated ground water or NAPL escaping into the deeper aquifer

2 Manage ground water so as to prevent flooding up-gradient of the barrier walls and
Containment Area (i e., to the north of the active railroad line)

3 Collect NAPL from within the Containment Area through the use of the passive recovery
trenches and the oil-water separator described in Section 1122

11.2.6 Separate Creosote NAPL from Ground Water for Off-Site Disposal or Recycling

Creosote NAPL recovered pursuant to 11 2 2(3) and 112 5(3) above shall be separated, collected
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and disposed of or recycled off-site, in accordance with CERCLA 121(d)(3) and 40 CFR
300 440 Creosote that is stored ori-site while awaiting off-site disposal or recycling shall be
managed in accordance with RCRA

Performance Standards for Separating Creosote NAPL from Ground Water for Off-Site
Disposal or Recycling

1 Creosote NAPL recovered pursuant to 11 2 2(3) and 112 5(3) above shall be separated,
collected and disposed of or recycled off-site, in accordance with CERCLA 121(d)(3)
and 40 CFR 300 440. Creosote that is stored on-site while awaiting off-site disposal or
recycling shall be managed in accordance with RCRA

11.2.7 Move Debris to a Location On-Site where they can be placed Under the RCRA
Modified Cap

Debns (such as old railroad ties and concrete from old foundations) encountered at the Site shall
be consolidated and placed into the Containment Area Debns consolidation is required to (1)
enable proper installation of the RCRA modified cap and to ensure its integrity, (2) remove the
potential hazard posed to people by the debns, and (3) enable excavation and grading of
contaminated areas of the Site without the need to send truck traffic off-site for debns disposal
The use of on-site soil and debns that meet COMAR 26 04 07 04C(5) will minimize the need for
clean-fill dunng preparation of the sub-base for the RCRA modified cap

Performance Standards for Moving Debris to a Location On-Site where they can be placed
under the RCRA Modified Cap

1 Move and place debns (such as old railroad ties and concrete from old foundations) into
the Containment Area.

2. Cover debns with consolidated soil and sediment so as to not extend into the sub-base for
the cap (and nsk puncturing the cap).

11.2.8 Install a RCRA Modified Cap across the Containment Area

Prevent direct contact with contaminated soils, sediments and ground water, which would result
in unacceptable exposure nsks, and divert rainwater infiltration, which would hinder the capacity
of the ground water collection and treatment system, through the installation and maintenance of
a RCRA modified cap across the Containment Area as identified in Figure 11 (the precise
location of which shall be determined dunng the remedial design, subject to EPA approval)
Final grading shall promote drainage off of the Site and provide a vegetative cover to prevent
erosion

Performance Standards for Installing a RCRA Modified Cap across the Containment Area

1 Prepare the sub-base for the RCRA modified cap
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a. Stockpiled soils and debns piles shall be graded as part of the sub-base

b. The sub-base (e g, clean soil fill) shall be placed over consolidated materials in
the Containment Area, and shall provide a clean base for the RCRA modified cap

c Grading shall be performed to provide a sub-base to the cap that will serve to
divert water off of the cap

d The graded sub-base soils shall not contain stones or debns that could cause a
puncture in the cap

2 Install a low-permeability cover (cap), with a permeability of 1 x 10"7 cm/sec or less, over
the consolidated materials (contaminated soils and sediments and debns and the sub-
base) placed in the Containment Area The cap shall have at least two layers of low-
permeabihty matenal (e g, 60 mil high density polyethylene, "HOPE"), one of which
shall be a geosynthetic membrane

3. The cap shall be installed to completely cover the Containment Area (see Figure 11 for
the approximate area of this cap)

4. The cap shall be designed and constructed to function with minimum maintenance, to
promote drainage and minimize erosion or abrasion of the cover, to accommodate settling
so that the cover's mtegnty is maintained, and to provide adequate freeze protection for
the liner matenal.

5 The cap shall be designed and constructed to accommodate access to momtonng wells
and NAPL recovery/ground water treatment trench maintenance points and associated
piping and tanks

6 Vegetate and maintain the cap in such a way as to prevent erosion of soils above the liner
matenal. The vegetation on the cap shall be controlled so as to prevent or limit the
growth of any plants which would damage the cap with deep root systems (for example,
by mowing to tnm back woody plants). The types of vegetation shall be identified in the
remedial design The remedial design shall be submitted to EPA and the State for review
and approval by EPA

7 If needed, the cap shall be designed to permit gas venting. Presently, it is not known
whether VOG emissions beneath the cap would exceed levels that require control under
Federal and State regulations Field data shall be collected during the remedial design in
order to assess air emissions, and controls shall be implemented as necessary to comply
with the Federal and State ARARs identified in this ROD

11.2.9 Relocate a Portion of the Existing Channel of Hershey Run

If the Containment Area shall extend into the wetlands areas (which shall be determined dunng
the remedial design), relocate the Hershey Run channel away from such Containment Area
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Consideration of the hydrodynamics of Hershey Run shall be included in the remedial design to
determine the optimal configuration df the new channel Ensure the stability of the rilled former
channel and the Containment Area in the former wetlands through the installation of appropriate
armoring The new channel shall not alter in any negative way the existing capacity of Hershey
Run for the conveyance of water. The new channel shall not alter drainage in the area in such a
way as to promote flooding upstream

Performance Standards for Relocating a Portion of the Existing Channel of Hershey Run

1 Locate the new channel so that the stream is routed away from the portion of the
Containment Area that extends into the wetlands

2 Configure the new channel so that it conveys both normal water levels (including the
incoming and outgoing tides) and storm water runoff in a manner similar to the original
channel, so as to prevent any increased negative effects to the area (e g, abnormal
flooding).

3 Configure the new channel so that it creates environments similar in type and function to
those of the original channel (to protect fish and wildlife resources)

4 The location and configuration of the new channel shall be determined in consideration
of both the hydrodynamic and the ecological trade-offs associated with determining its
final path, this consideration shall be made through a hydrodynamic study and wetland
assessment to be conducted during the remedial design in consultation with USFWS,

, DNRECandEPA.

5 Ensure the stability of the filled former channel and the Containment Area in the former
wetlands through the installation of appropriate armoring

11.2.10 Create Wetlands to replace any that are filled in as part of the Landfill
Construction

Create replacement wetlands of similar type and ecological function according to what was filled
or excavated during excavation of contaminated sediments (restoration), relocate the Hershey
Run channel away from the Containment Area (if the Containment Area shall extend into the
wetlands) and construct the Containment Area extending into the former wetlands (unless it is
determined during design that the Containment Area shall not extend into the wetlands)
Vegetation in the replacement or restored wetlands shall be similar to the filled or disturbed
wetlands

Performance Standards for Creating Wetlands to replace any that are filled in as part of
the Landfill Construction

1 Create at least as many acres of wetlands having a similar type, function and ecological
diversity as any acres of wetlands that are filled as part of the remedial action (resulting,
at a minimum, in no net loss of wetlands)
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11.2.11 Monitor Ground Water, Surface Water, Sediments and Wetlands to Ensure the
Effectiven ess of the Remedy

Collect and analyze data from the ground water within and surrounding the Containment Area,
surface water and sediments to determine if the containment, NAPL recovery and ground water
treatment systems are operating effectively Develop and follow a plan to accomplish this during
the remedial design

Performance Standards for Monitoring Ground Water, Surface Water, Sediments and
Wetlands to Ensure the Effectiveness of the Remedy

1 Collect and analyze ground water, surface water, soil and sediment samples from
multiple locations on-site, the specific locations and frequency shall be determined in the
Operations and Maintenance Monitoring Plan, which will be drafted as a part of the
remedial design, and finalized following implementation of the remedy

2. Update the monitoring plan every five years, coinciding with EPA's five year reviews,
unless EPA accepts an alternate schedule

11.2.12 Land and Ground Water Use Restrictions for the Site and Surrounding Area (as
appropriate) since Contamination will Remain at the Site

A Land Use Control Assurance Plan ("LUCAP") shall be developed to address institutional
controls, including land and ground water use restrictions, for the Site The institutional controls
contained in this ROD are based on current, reasonably anticipated uses of the Site and areas in
the vicinity of the Site The purpose of the institutional controls shall be to prevent exposure to
unacceptable risks associated with remaining Site-related contaminants and to protect the
components of the selected remedy A status report on such institutional controls shall be
prepared and submitted for EPA's review every five (5) years following the issuance of the
ROD, unless EPA approves an alternate schedule

Performance Standards for Land and Ground Water Use Restrictions for the Site and
Surrounding Area

1 Maintain and protect the integrity of the protective cap over the Containment Area and
prohibit interference with the integrity of the cap

The integrity of the cap shall not be disturbed There shall be no activity or property use
within the Containment Area that could compromise the integrity of the cap, including
erosion resulting from activities that would disturb the vegetated soil layer or direct
excavation, construction of below-grade foundations or footers, borings, well installation,
or placement of heavy equipment, trailers, or other similar activities, without EPA's pnor
determination that such use could not compromise the integrity of the cap Institutional
controls, such as land use restrictions (e g, restrictive covenants), shall be implemented
to accomplish this
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• 2 Prohibit exposure to contaminated ground water

Use and/or contact with contaminated ground water at the Site, via ingestion, vapor
inhalation or dermal contact shall be prohibited to avoid unacceptable exposure to
contaminants m ground water Institutional controls shall be implemented for the Site
and the Containment Area on-site (see Figure 11) to accomplish this

3 Prohibit interference with the NAPL recovery and ground water treatment systems

Any activity or use that could interfere with the operation of the NAPL Recovery and
Ground Water Treatment Systems, such as excavation and/or construction within the area
of the trenches or treatment system, shall be prohibited Institutional controls shall be
implemented to accomplish this

4. Prohibit interference with the structure and function of restored wetlands

Any activity that could interfere with the structure and function of restored wetlands at
the Site shall be prohibited Institutional controls shall be implemented to accomplish
this

113 Summary of the Estimated Remedy Costs

The estimated present worth cost of the selected remedy is $51,756,239 This figure includes the
costs presented in the detailed cost summary in Table 10

The information m this cost estimate summary table is based on the best available information
regarding the anticipated scope of the response action This is an order-of-magmtude
engineering cost estimate that is expected to be within +50 to -30 percent of the actual project
cost Changes m the cost elements are likely to occur as a result of new information and data
collected during the engineering design of the remedial alternative Minor changes may be
documented m the form of a memorandum m the Administrative Record Changes that are
significant, but not fundamental, may be documented in an Explanation of Significant
Differences Any fundamental changes would be documented in a ROD amendment

11.4 Expected Outcomes of the Selected Remedy

This section presents the expected outcomes of the selected remedy in terms of resulting land
and ground water uses and nsk reduction achieved as a result of the response action

The consolidation and containment of contaminated soils and sediments at the Site will end the
ongoing hazard posed to human health and the environment by the high levels of PAHs present
The containment and the NAPL recovery and ground water treatment system will allow Hershey
Run to undergo an enormous reduction m nsk posed to ecological receptors by the very high
levels of PAHs in the sediments The ecological habitat that will be developed in the constructed
wetlands or restored in other areas at the Site will continue to be maintained as a natural
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environmental setting, which benefits people and wildlife The ultimate future use of the Site
will be determined by the landowner provided that such use is compatible with the restrictions
outlined in this document

At this time, it is anticipated that the Site itself will be mostly re-vegetated open space, with
constructed wetlands occupying any deeper excavation areas that remain wet However, if the
property owner chooses, it may be further developed into a larger wetlands bank in a manner
consistent with the land use restrictions identified above While the creation of a wetlands bank
is one possible scenario, the future use of the remediated uplands of the Site has not been
determined at this time Once Hershey Run has been restored, biological and toxicological
momtonng will show that nsks to ecological receptors (such as fish) will have been dramatically
reduced Site visitors and workers could enter the Site knowing that there is a protective cap or
barrier between them and the contamination below The plastic layer of the cap will provide a
clear separation between clean cover soil above and contaminated soil and sediment below, and
will be beneficial in the event of storm erosion or flood wash-outs

Institutional controls will restrict residential development and any use of ground water within the
Site and activities that could interfere with the protective barrier cap, operation of the NAPL
Recovery and Ground Water Treatment Systems

12.0 STATUTORY DETERMINATIONS

Under CERCLA, selected remedies must protect human health and the environment, comply
with ARARs, be cost-effective and use permanent solutions and alternative treatment
technologies or resource recovery technologies to the maximum extent practicable
Additionally, CERCLA includes a preference for remedies that use treatment to significantly and
permanently reduce the volume, toxicity or mobility of hazardous wastes, as their pnncipal
element The following sections discuss how the selected remedy for the Koppers Site meets
these statutory requirements

12.1 Protection of Human Health and the Environment

The selected remedy will protect human health and the environment by eliminating exposure or
the potential for exposure to Site-related contaminants through the consolidation and
containment of contaminated soils and sediments. In addition, the NAPL recovery system and
ground water treatment system will prevent the recontamination of Hershey Run surface waters
and sediments A multi-layer cap over the consolidation area will provide protection against
direct contact with consolidated contaminated soils and sediments for potential future
industrial/construction workers or other visitors to the Site

The potential for contamination to migrate down from the Containment Area into the Potomac
Aquifer ground water will be prevented by restricting ground water pumping in the area and by
managing hydraulic head within the Containment Area via the recovery trenches The trenches
will also provide a preferential pathway for the contamination to be recovered, thereby reducing
the volume that could potentially migrate downward
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Treated ground water, which may be discharged to Hershey Run, will meet all appropriate water
quality standards and NPDES limitations in order to prevent any adverse human health and
environmental effects

12.2 Compliance with Applicable or Relevant and Appropriate Requirements

The selected remedy will attain all applicable or relevant and appropriate requirements, which
are identified as a performance standard in Section 112 and specified in Table 8 of this ROD

123 Cost Effectiveness

The selected remedy is cost effective in that it eliminates or mitigates the risks posed by the
contaminants at the Site, meets all requirements of CERCLA and the NCP, and its overall
effectiveness in meeting the remedial action objectives is proportional to its cost In fact, the
selected remedy is nearly the lowest cost (see Table 9), yet ranks the highest or near highest in
terms of long-term effectiveness and permanence, reduction in toxicity, mobility or volume, and
short-term effectiveness, as compared to the other alternatives

12.4 Utilization of Permanent Solutions and Alternative Treatment Technologies to the
Maximum Extent Practicable

The selected remedy utilizes long-term solutions and treatment technologies to the maximum
extent practicable through the use of containment, collection, and treatment of contaminants of
concern from soil, sediments and ground water. Of those alternatives that are protective of
human health and the environment and comply with ARARs, EPA has determined that the
selected remedy provides the best balance of tradeoffs, in terms of long-term effectiveness and
permanence, reduction in toxicity, mobility, or volume through treatment, short-term
effectiveness, implementability, and cost, while also considering the statutory preference for
treatment as a pnncipal element, and State and community acceptance

12.5 Preference for Treatment as a Principal Element

The selected remedy will meet the statutory preference for treatment as a pnncipal element, since
it treats the principal threat waste present at the Site This is done through a combination
consolidation of contaminated soil and sediment, which contains pnncipal threat wastes, and
passive NAPL recovery, including ground water treatment as needed While Alternative 5 may
have best met this preference for treatment, it would have done so at a drastically higher cost
with significant implementability issues and no assurance of complete success, as discussed in
the evaluation of alternatives.
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12.6 Five-Year Review Requirements

Because the remedy will result in hazardous substances remaining on-site above levels that will
allow for unlimited use and unrestricted exposure, a review will be conducted at least every five
years after initiation of the remedial action, pursuant to CERCLA Section 121(c) and the NCP,
40 C F R Section 300 430(f)(5)(ni)(C), m order to ensure that the remedy continues to provide
adequate protection of human health and the environment

13.0 DOCUMENTATION OF SIGNIFICANT CHANGES

There have been no significant or fundamental changes to the proposed remedy as a result of
public comments
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III. RESPONSIVENESS SUMMARY

KOPPERS CO., INC (NEWPORTPLANT)
SUPERFUND SITE

NEWPORT7NEW CASTLE COUNTY, DELA WARE
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RESPONSIVENESS SUMMARY

This Responsiveness Summary documents public participation in the remedy selection
process for the Koppers Co, Inc Superfund Site It contains a summary of the major
comments received by EPA during the public comment period on the Proposed Remedial
Action Plan ("Proposed Plan" or "PRAP") for the Site and EPA's responses to those
comments
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I. Comments from October 21,2004 Public Meeting
and Written Comments with EPA Responses

EPA held a public meeting near the Site on October 21,2004 to accept public comments
on EPA's Proposed Plan The significant comments received regarding the plan are
summarized here, along with EPA's responses thereto Because this Responsiveness
Summary is a statutonly required document designed to meet the legal requirement that
EPA summarize and respond to significant comments received regarding the Proposed
Plan, EPA will provide a bnef overview of the comments related to the remedy issues
and the Agency's response The entire transcript of the meeting, including all comments
received on any topic and EPA's response, is included in the publicly available portion of
the Administrative Record for anyone who wants to view them

A. General Comments

Comments in Support of the Proposed Remedy
[Resident/citizen] -1 would prefer to accept the recommendation of the EPA - Alternative 4 -
how can I ensure that this is what is earned out7

[Resident/citizen] - Regarding the Koppers Superfund Site, I agree that this mess should be
cleaned up.

[Ciba] - Oba does not object to the preferred remedial alternative stated in the Proposed Plan.

[DuPont] - Overall, DuPont supports the EPA proposed alternative of on-site containment rather
than treatment to address pnnapal waste threat. We also believe it is important that future land
use of the Site be considered in developing the Proposed Plan.

i

EPA RESPONSE: EPA notes for the Administrative Record the above-referenced general
comments in support of the proposed remedy.
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8. Specific Comments

Miscellaneous Comments
[Oral Comment] - What is the cap and how will it look7

EPA RESPONSE: It is a cap that will be designed to RCRA landfill specifications. Itwill
probably consist of a high-density polyethylene (HDPE) barrier and other layers of sands and
soils. It is likely to took like a grassy hill when it is done.

[Oral Comment] - What about RR ties on site? Will property values be affected7

EPA RESPONSE: Ties on the site will likely end up in the consolidation area under the RCRA
modified cap. EPA's expenence is that land values are not normally affected. The Site is being
cleaned up, and is under control. This may be considered better than living next to an unknown.

[Resident/citizen] - Is this why the community is voting'

EPA RESPONSE: The Koppers Superfund Site is unrelated to any vote currently occurring in
the community.

Comments Concerning Funding for the Cleanup
[Resident/citizen] - who is paying for this clean up7

[Oral Comment] - A gentleman made a theatrical appearance, drinking some water in which he
had placed a chip of dried creosote, presumably to demonstrate the lack of toxicity of creosote,
and indicated that there was lots of creosote around in railroad ties and telephone poles that
nobody seemed concerned about. After his statement, he asked," who pays for cleanup of the
site7"

EPA RESPONSE: Dunng the Public Meeting, EPA explained the PRP aspects ofCERCLA and
indicated that not only did Beazer and DuPont (both of the PRPs) pay for what has been done so
far, including the cost of EPA oversight, but will very likely pay for the cleanup as well. However,
not only is the recommended alternative for remediation of the site out for comment by the
public, but it is also open for comment by the PRPs at this time. EPA would like to add that there
exists abundant information about the toxioty of creosote, and while it is likely that the water the
gentleman .drank contained only trace amounts of any of the PAH compounds found in creosote,
EPA would caution against anyone knowingly consuming water contaminated by creosote or
creosote constituents; to do so on a regular basis could constitute a significant risk to health.

Comments Concerning Drinking Water
[Resident/citizen] -1 live [nearby] - is my water at nsk for contamination7

[Oral Comment] - Where is the public water coming from7 There is some sort of pump in the
neighborhood.

EPA RESPONSE: State records show no wells using the aquifer in the vicinity of the Site.
Public drinking water does not come from the Site. There appears to be a pumping station for
either sewer or the public water supply in the area. Public water in the area is supplied from
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surface water or ground water from the Potomac aquifer, though not from the immediate vicinity
of the Site.

[Oral Comment] - Concerns regarding the flow of groundwater off-site were expressed.

EPA RESPONSE: EPA assured the questioner that the groundwater's normal flow is away from
the residential areas. In addition, the creosote is not very mobile and groundwater monitoring
has indicated that it is not leaving the Site.

[Oral Comment] - Will the probability of contamination of the Potomac aquifer be increased?

EPA RESPONSE: No. The proposed alternative includes passive recovery trenches that will act
as a "dram" within the containment area. This "drain" will relieve any pressure head of
groundwater and inhibit groundwater migration through the dayey layers and into the Potomac
aquifer.

[Oral Comment] - What happens regarding past exposure to water in wells (before public
water supplies)7

EPA RESPONSE: Any wells in the residential area are up-gradient of the site, so this is not
likely a problem. Regarding past exposure, any wells that were up-gradient of the Site probably
did not have any Site-related contamination, but it is impossible to know with any certainty.
Current records show no wells in the vionity of the Site.

Comments Concerning Short-term Impacts of the Remedy
[Resident/citizen] -1 only ask you to consider those residents nearby. We have not been
exposed to that much of the hazard since most of the problem is in the water, not airborne. That
will change as dust rises. Also all the little, and not so little, rodents and snakes will go searching
for new homes. You might consider starting near the railroad to chase the animals toward the
river, and providing adequate or better dust control.

[Oral Comment] - During construction, will wildlife flee to the neighborhoods and will they be
looked after? There are bald eagles in the neighborhood that may be disturbed as well as
countless other critters that might be scared out of their normal habitat

EPA RESPONSE: Wildlife inhabiting the Site couldbe disturbed'during construction. EPA is
working closely with wildlife authorities to coordinate remedial activities to prevent negatively
impacting existing wildlife and endangered species in particular. However, the translocation of
species K contemplated in the ROD, if the natural habitats are affected by the remedial activities.
Air emissions and dust control are concerns of the EPA and will be monitored and controlled
during remediation of the Site.

[Oral Comment] - How far will they dig down and what about air emissions during
construction'

EPA RESPONSE: Depth will vary between 15 and 30 feet in soils and around 2 to 4 feet in
most of the sediments. Air emissions and dust control are concerns of the EPA and will be
monitored and controlled during remediation of the Site.

[Oral Comment] - Will there be enough commotion during construction to damage house
foundations'
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EPA RESPONSE: EPA expects that, as with any excavation and consolidation activities, there
would be some vibrations, but any such vibrations would probably be less noticeable than when a
fast tram passes.

Comments Concerning Health Effects
[Oral Comment] - In reviewing the plan, it seems that EPA is moving the creosote-
contaminated soil and sediment closer to the public by consolidating it along the RR tracks
Should we be concerned about eating deer meat from animals taken in that area7 Should we be
concerned about breathing smoke from the brush fire that was at the site two years ago7

EPA RESPONSE: The material is being consolidated to the areas where it is already at /ts
worst The material will be contained by sheet piles, a RCRA hazardous waste landfill cap, and
the day layer of soil between the Columbia formation and the Potomac formation. It should be
much safer than now. Creosote does not bioaccumulate, so it should not be a problem when
consuming an animal that lives in the immediate area. The fire was not in an area where
creosote is a problem. Creosote is on the surface at only few locations, it is mostly sub surface
and in sediment. The fire was confined to brush in an area where there is no surface creosote.

[Oral Comment] - Concern was expressed regarding the effect of creosote on fish

EPA RESPONSE: Studies indicated that 43% offish sampled had fiver tumors. Recent studies
have indicated that this high incidence of tumors K unique in the area to Hershey Run in the
vicinity of the Site. Even if not cancerous, such a high incidence of tumors is not normal and is
one of the reasons remediation is planned. In addition, there is a fish consumption advisory in
the area of the Site due to the presence ofPCBs in fish tissue (although the PCBs are not Site-
related contaminants).

[Oral Comment] - Vincent Gruff of the Pleasant Hills community association asked if anybody's
kids will get sick. There are quite a few homes (about 40 of the 80 homes in the association) in
the area where somebody in the family has cancer. Could a study of the situation be performed7

EPA RESPONSE: EPA introduced ATSDR (from CDC) and the state public health official. The
representative from CDC explained that cause and effect in cancer clusters is normally very hard
to show. The purpose of EPA's risk assessment is to determine the risks posed to human health
and the environment if the S/te is not remediated. The EPA's nsk assessment for the Site
revealed that ecological-nsk was posed by the hazardous substances at the Site. The selected
remedy will address the identified risks. After the implementation of the ROD, during 5-year
reviews, the protectiveness of the remedy will be evaluated on an on-going basts.

Comments Concerning Construction Traffic and Access
[Ciba] - Oba's mam concerns relate to the means of access to the Koppers site required to
implement the proposed remedy. Ciba requests that this plan be amended to include
construction of an access route to the Koppers site through a means other than Ciba's private
right-of-way. As the Proposed Plan (p.l) and Figure 1 note, Oba's Newport facility is adjacent to
the Koppers site; and the current single means of access to the Koppers site is via a private road
(the "Roadway") extending due west from James Street which runs through the middle of Oba's
Newport pigments production facility and which serves as the mam artery for vehicular and
pedestrian traffic at this facility. Ciba is deeply concerned that the use of this private road would
pose significant disruption to the operations being conducted at its Newport facility, would
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present significant safety and security concern and would impose significant expense upon Gba,
in addition to depriving it of its property rights.
Qba's concerns-should its private Roadway be used to allow access of construction personnel,
supervision, machinery and heavy equipment to the Koppers site—focus on a number of areas,
including safety, security, disruption of business activities, imposition of additional expenses, and
the deprivation of property rights.

Gba, while not objecting to the preferred remedy contained in the Proposed Plan, requests that
it be further amended to provide for the construction of a separate access road to the Koppers ,
site-one that will not traverse Qba's property and which will not result in increased safety and
security risks, disruption of Qba's Newport operations and the burden of additional expense to
Qba.

EPA RESPONSE: EPA will work with dBA and the PRP, as well as other stakeholders, to
address these potential issues and concerns regarding truck traffic and site-access during the
critical remedial design phase of the work. '

Comments Concerning Metals/PCBs in Sediments
[DuPont] - Specific comments on the Proposed Plan are limited to the second footnote on page
15 and 16. This footnote discusses elevated concentrations of zinc at the Site that are co-located
with PAHs, as well as zinc that was detected at depth in the sediment (and does not pose a
potential threat to ecological receptors) Within this footnote, EPA indicates that zinc "most likely"
came from the adjacent DuPont-Newport Superfund site.

As indicated by EPA in the Proposed Plan, there are numerous sources of zinc within the Christina
River watershed. We suggest that EPA review the Technical Background and Basis Documents
for the Total Maximum Daily Loads (TMDLs) that have been established by the Delaware
Department of Natural Resources and Environmental Control (DNREC) for zinc. In 1999, TMDLs
were established for zinc in both the Red Clay and White Clay Creeks According to the DNREC
TMDL website (http://www.dnrecstate.de.us/water2000/sections/watershed/tmdl/tmdlinfo.htm),
a TMDL for zinc was not established, nor is one proposed for the Christina River According to
the Technical Background and Basis Documents, NVF Yorklyn Site is the major source of zinc to
the Red day Creek, and the NVF Newark Site is the major source of zinc to the White Clay Creek.
Historic and current discharges (contaminated groundwater and permitted discharges) from both
of these facilities entered into the Red Clay and White Clay Creeks. The Red Clay Creek enters
into the White Clay Creek near Stanton upgradient of the Koppers Site The White day Creek
flows past the Koppers property before flowing into the Christina River.

With these known major sources of zinc located upstream of the Site in the Red and White day
Creeks, and the uncertainty associated with potential upstream sources in Hershey Run, there is
a great deal of uncertainty in stating that zinc came from only one potential source. We believe
that EPA needs to acknowledge this uncertainty and remove the reference to the DuPont
Newport Site.

EPA RESPONSE: EPA acknowledges that there are numerous other potential sources of zinc in
the area, though the adjacent DuPont-Newport Superfund Site remains the closest in proximity
and was found to have zinc as a major site-contaminant

[Oral Comment] - What about metals and PCBs in sediments and surface waters in the area7

Some areas have PCB warnings for fish. Has testing been done on the North side of the RR
tracks?

EPA RESPONSE: This is an industrial area. PCBs and metals contaminations are from other
sites and ha ve accumulated in the sediments and wetlands of this site and surrounding areas.
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The sediments that get removed will be consolidated into the containment area. Anything in the
sediments will end up there. Overall, things should be cleaner even beyond the Site-related
contamination. Testing of ground water from monitonng wells on the north side of the tracks
has shown no contamination to date, though future delineation and monitonng will occur there.
PCBs in fish near industrial areas are not uncommon.

Comments Concerning Flooding
[Oral Comments] - Concern was expressed regarding flooding if Hershey Run is rechanneled.
Recent flooding has been a problem.

EPA RESPONSE: The redesign of die channel will have to take worst-case flood scenarios into
account These flood scenanos will be considered during the remedial design phase. Recent
flooding was caused by flow restnctions north of the RR tracks. Modifications to the channel are
all south of the RR tracks and should not impact the up gradient locations that recently
expenenced flooding.
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II. Comments Submitted by Beazer East, Inc. (PRP)

A. Beazer's Comment Letter

This letter summarizes Beazer East, Inc.'s ("Beazer's") comments on the United States
Environmental Protection Agency's ("EPA's") Proposed Remedial Action Plan ("PRAP") issued on
October 7, 2004 for the Koppers Company Inc. ("Newport Plant") Superfund Site ("Site") located
in Newport, Delaware The EPA previously granted Beazer an extension of tome within which to
file these comments until December 6, 2004. As you know, Section 121(a) of the Comprehensive
Environmental Response, Compensation and Lability Act of 1980 ("CERCLA"), as amended, 42
U.S.C. 9601 et seq. ("Superfund"), requires that when the EPA selects a remedial action in
accordance with its Superfund authority, the EPA must "select appropriate remedial actions
determined to be necessary to be carried out... which are in accordance with this section and, to
the extent practicable, the national contingency plan, and which provide for a cost-effective
response." In general, Beazer does not believe that EPA's action in proposing the remedy
selected in the PRAP comports with its statutory obligations. Beazer believes that many
components of the EPA's preferred cleanup alternative ("Alternative 4") are unnecessary,
inappropriate and/or not cost-effective given the data that have been generated dunng the Site
investigations and the feasibility analyses.

EPA RESPONSE: EPA has carefully considered Beazer's assertions regarding EPA's action, but
does not believe that they are correct. The basis for EPA "s actions are supported by the studies
and investigations conducted over many years at the Site, which are available for review m the
Administrative Record. Additonally, the selected remedy is analyzed in accordance with EPA's
statutory obligations and is evaluated in light of the nine-criteria set forth in the NCP. EPA's
analysis of the selected remedy is fully documented in the Administrative Record.

In particular, Beazer has significant concerns with respect to the projected costs for
implementation of Alternative 4 in the PRAP. Section 121(a) of Superfund directly addresses this
key component of remedy selection as follows. "In evaluating the cost-effectiveness of proposed
alternative remedial actions, [EPA] shall take into account the total short- and long-term costs of
such actions, including the costs of operation and maintenance for the entire period dunng which
such activities will be required " A dose review of the PRAP indicates that the EPA has taken
different elements of the alternatives presented by Beazer in the Feasibility Study ("FS") and the
PS Addendum and added additional elements of significant cost to develop the PRAP. As a result,
the PRAP now contains a number of redundant elements that have been incorporated at a
significant cost but do not improve the performance of the remedy Furthermore, Beazer believes
that the EPA has improperly considered or ignored a number of technical issues, and
inappropriately integrated considerations of a possible future reuse, to create a PRAP which we
believe'is not supportable under CERCLA or the National Oil and Hazardous Substances Pollution
Contingency Plan ("NCP"), 40 C.F.R. Part 300.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, but does not believe that
they are correct EPA does not believe that any components of the remedy are redundant EPA
reviewed and considered Beazer's supplemental cost estimates for various components of the
remedy. Issues related to potential future use are discussed in more detail within this document,
however, the proposed remedy does not make any decision regarding future use, as is suggested
in the comment. Rather, the proposed remedy is stated to be" compatible with one potential
future use "referring to the proposal that Beazer brought before EPA to possibly use the Site as
a wetlands bank for the Delaware Department of Transportation (DelDOT). For the purposes of
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comparison, EPA retained the discussion of future wetlands development as provided in Beazer's
FS Addendum (Alternative 10) cost estimates, but these costs were not included in the cost of
tiie proposed remedy itself, as they are related to additional excavation work associated with a
potential future use and not directly related to the remedy.

We request that the EPA address these comments to the PRAP and select a revised remedial
action at the Newport Site that not only comports with the requirements of law but, in addition,
provides a practical answer to the complex remediation issues that this Site presents Failure to
do so represents agency action that is arbitrary, capricious, an abuse of discretion, and otherwise
contrary to law. A summary of the most significant issues is provided in this letter and an
expanded discussion of these points is contained in the attached document

EPA RESPONSE: EPA has carefully considered Beazer's comments and believes that the
selected remedy addresses the nsks posed by the Site. The basis of EPA's selected remedy
includes a decade of data collection, which EPA has carefully reviewed and evaluated. EPA has
proposed a cost-effective remedial action that is consistent with CERCLA, the NCP, andARARs.
The basis for the proposed remedy is well documented in the Administrative Record, including,
but not limited to, EPA's numerous comments on the Remedial Investigation and Feasibility
Study, EPA's presentation and response to the National Remedy Review Board, and the Proposed
Remedial Action Plan. As stated previously, EPA has proposed a remedy that is consistent with
CERCLA, the NCP, and ARARs. Furthermore, EPA's proposed remedy is largely based on an
alternative developed by and proposed by Beazer as an addendum totheFS and based upon
studies and investigations, which Beazer financed, conducted and submitted to EPA for review
and consideration.

GENERAL ISSUES
1. The Site-specific cleanup ecological risk-based criterion developed for polycyclic aromatic

hydrocarbons (PAHs) in sediments (150 milligrams per kilogram [mg/kg]) has been
inappropriately applied as a universal soil cleanup criterion, resulting in deeper and more
extensive soil removal than is required to mitigate site nsks. Beazer's best estimate of the
cost, including contingency, for this deeper and more extensive soil removal, is approximately
$6 7 million based upon the information provided by the EPA

EPA RESPONSE: EPA has considered Beazer's assertions, but does not believe that the cleanup
criteria are inappropnate for the nsks posed at this Site. As discussed in the PRAP and in the
ROD, the sediment cleanup cntenon is protective and is to apply to those soils where
wetlands will be created. Regarding matters of cost, EPA has prepared an extensive analyses
of costs, which is attached hereto. Beazer's submittal to EPA of supplemental cost estimates
or various components of the remedy were carefully reviewed and considered in EPA's
discussion of the cost cntenon. Note that PRAP Alternative 3 details what a 2-foot
excavation of soil with backfill and cover would cost. Soil excavation for Alternative 3 totaled
approximately $7.2M, while soil excavation in Alternative 4 totaled approximately $8.4M -
while this is a significant difference, it is not as large a difference as suggested m the
comment. As discussed earlier in this document, note that the original cost estimates in the
2003 FS Addendum (FS Alternative 10) split the cost of deeper soil excavations (beyond that
required by the remedy) between the remedy and the "wetlands developer". EPA adopted
this approach in order to be consistent for the purposes of comparison, but is not requiring
the further excavations of materials to create a wetlands bank, as that /s not part of the
selected remedy. Rather, as stated in the PRAP, EPA's selected remedy is compatible with
that potential future use, should such a use materialize in the future.

2. The EPA has inappropriately required an extensive sediment removal action in Lower Hershey
Run and other aquatic Site areas (such as the Fire Pond, South Pond, K Area, and West
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Central Drainage Area) through misapplication of both the risk-based site-specific cleanup
criterion, and EPA's document titled Principles for Managing Contaminated Sediment Risks at
Hazardous Waste Sites (EPA, 2002). Bearer's best estimate of the cost, including
contingency, for the extensive sediment removal in Hershey Run alone is approximately
$13.8 million, based upon the information provided by the EPA.

EPA RESPONSE: EPA has considered Beyer's assertions, but does not believe that they are
correct As stated in the PRAP, the sediment in Hershey Run contains very high levels of
TPAHs, in some areas the levels are so high as to constitute a principal threat source area.
Therefore, addressing this sediment is certainty appropriate. Regarding matters of cost,
please see the attached discussion of cost estimates, and please also refer to Beazer's own
supplemental cost estimates for various components of the remedy. In response to EPA's
comments on the 2003 FS Addendum, Beazer provided its best-cost estimate for the
sediment removal as $3.2 million. Beazer's FS Addendum states:

"Removal of NAPL-contammated sediments from the lower reaches of Hershey Run
would include the removal of approximately 21,300 cubic yards of sediment from the
upper 1 to 4 feet, disposal in the onsite containment area, and backfill w/th dean sand as
is proposed for FS alternatives 6 through 9. The additional cost of this option is
estimated to be $3.2 million based on the FS costs for Alternatives 6 through 9."

In contrast, the estimate that EPA presented to the National Remedy Review Board CNRRB")
regarding the additional cost of addressing the sediments in the tower reaches of Hershey
Run was approximately $6.5M.

3 The proposed EPA plan for passive and possibly active groundwater and dense non-aqueous
phase liquids ("DNAPL") collection within the vertically contained consolidation areas is
largely a redundant remedial element Both the vertical barrier wall and the groundwater and
DNAPL system are intended to control the source of groundwater impacts and prevent future
releases of DNAPL to surface water and sediments. Beazer's best estimate of the cost,
including contingency, for the DNAPL collection element is approximately $7.4 million, based
upon the information provided by the EPA.

EPA RESPONSE: EPA has considered Beazer's assertions, but does not believe that they are
correct. Due to the actual mobility and the potential for mobilization ofNAPL in the
subsurface during construction, the vertical barrier wall will prevent any lateral migration of
NAPL out of the containment area during the installation of the recovery trench system, as
well as during the subsequent excavation of material outside of the containment area which
will most certainly change the hydraulic conditions in the surrounding area of the Site. In
addition, the vertical barrier wall will isolate ground water outside of the containment area,
ensuring that only ground water from within is collected by the passive recovery trenches.
Therefore, EPA does not believe that this remedial component is redundant, but K necessary
to address the mobility of NAPL EPA's cost estimate shows a cost of approximately $4.5
million for the DNAPL recovery trench system.

4. The EPA-recommended remedy is supported largely by its unfounded intention to restore Site
• groundwater to its beneficial use as a potential source of drinking water. Beazer considers

this mtenbon to be both inappropriate and technically impracticable. The goal is inappropriate
because the impacted aquifer is not a source of drinking water and technically impracticable
because no proven technologies exist that could restore this impacted shallow groundwater |
to drinking water standards Moreover, any serious efforts at exploiting shallow groundwater '
for potable purposes could result in a greater damage to the environment due to the
likelihood of saltwater intrusion. Thus, Beazer believes that the EPA has incorrectly
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designated the aquifer for potable use thereby applying incorrect Applicable or Relevant and
Appropriate Requirements ("ARARs") in the PRAP. In the alternative, if the groundwater
ARARs are found to be appropriate, a position with which Beazer strongly disagrees, Beazer
should qualify for an ARAR waiver for impacted shallow groundwater We note, for the
record, that the EPA approved an ARAR waiver for shallow groundwater for similar reasons
and incorporated it into a 1993 Record of Decision ("ROD") at the adjacent E I. DuPont de
Nemours & Co., Inc. Pigment Plant Landfill Site (in Newport, Delaware). Estimated costs are
included under point 1 above.

EPA RESPONSE: EPA has considered Beazer's assertions, but does not believe that they are
correct. The PRAP neither refers to, nor suggests, that the Columbia aquifer is or should be
restored to conditions consistent with potable use. Rather, the PRAP states that the
Columbia Aquifer is a "potential drinking water aquifer," as designated by the State. EPA
does not designate an aquifer for potable use, since such designations for ground water use
is a State function. EPA does, however, pursuant to its statutory obligation, "expect to
restore ground water to its beneficial use, to the max/mum extent practicable " Contrary to
the assertion in the comment, EPA believes and states in the PRAP that the excavation and
consolidation of the NAPL- and PAH-contaminated material present in the aquifer willaltow
for physical and biological attenuation processes to ultimately eliminate any residual
contamination, thus restoring the ground water outside of the containment area.

5. The PRAP unfairly assumes that future reuse of the Site will occur and this assumption drives
key components of the remedy. Aggressive cleanup of wetlands and groundwater to allow
specific reuse of the Site as a wetlands bank is premature and represents an unacceptable
basis for establishing the extent of soil and sediment cleanup required Aggressive wetlands
cleanup may also permanently disturb wetland habitat and function Additionally, it is our
understanding that alternative properties in the area may be more viable options for wetland
construction and/or banking than the Site. Since the time Beazer evaluated reuse of the Site
as a wetlands bank, other types of uses have been proposed by Site and area stakeholders,
including the potential for the location of a drinking water storage reservoir at the Site, it is
evident that an appropriate reuse scenario will not be determined for some time.

EPA RESPONSE: EPA has considered Beazer's assertions and recognizes their role as the
property owner regarding the future use of the Site. The PRAP does not assume any future
re-use scenano; rather, the remedial components are driven by the nsk assessment data and
the proposed remedy K stated to be "compatible" with future use, with no expected
restriction on land use outside of the containment area. The soil and sediment cleanup K
driven by the risks posed at the Site. EPA understands that the cleanup may disturb wetland
habitat and function; however, any wetlands disturbance dunng the cleanup will be mitigated
in accordance with the stated ARARs. The extent of excavation is not for the purposes of
creating a wetlands bank which is not a remedial component of the selected remedy, but
rather to address the Site risks posed by the hazardous substances in soils and sediments.
EPA understands the future use of the Site has not been determined yet

6. The agency has arbitrarily mandated several prescriptive requirements to the remedy that
are likely to change dunng the remedial design (e.g., the location and size of the on-site
containment areas, the extent of areas that need to be excavated, etc.). Beazer believes that
it is unnecessary and unreasonably restrictive to incorporate these requirements into the
preferred remedy at this stage.

EPA RESPONSE: EPA has considered Beazer's assertions, but does not believe that they are
correct. EPA ts aware that estimates of areas and volumes to be excavated and contained
are just that: estimates. For the purposes of estimating the cost and to evaluate completely

S R 3 I 5 9 6 8



the suitability of the remedy, detailed estimates were created, and the text of the PRAP
stated that these exact figures and locations would likely change during the Remedial Design
and further delineation efforts to determine the scope and extent of the hazardous
substances on-Site.

7. The agency has failed to clearly specify the cost components of the preferred remedy in
sufficient detail for Beazer and the other stakeholders to understand the basis for EPA's
decisions. Failure to adequately disclose the amounts and underlying rationale for these
enormous costs deprives Beazer of an opportunity to comment meaningfully on the PRAP, in
violation of Section 121(a) of CERCLA and due process of law.

EPA RESPONSE: EPA has considered Beazer's assertions, but does not believe that they are
correct. There is significant identification and discussion of the remedial cost components in
the Administrative Record. The cost estimates were (1) based on FS documents submitted to
EPA by Beazer, (2) dearly documented in the Administrative Record, and (3.) presented to
the NRRB for rigorous review. The onginal early estimates of volumes of soils and sediments
potentially subject to remediation were developed by EPA due to Beazer's continued failure to
provide that information upon EPA's request during the RI/FS process. Since that time,
Beazer's additional studies, and EPA's subsequent evaluation of the new and existing data
have provided EPA with sufficient information concerning the Site-contamination, and
therefore, the estimated volumes of materials potentially subject to remediation. Further
delineation will be performed dunng the RD, which is consistent with the Superfund process.

8. Finally, Beazer believes that the EPA has improperly applied the required analysis of the nine
criteria contained in 40 C.F.R. 300 430(e)(9) in selecting its preferred remedy in
contravention of the agency's obligation in the NCP. In particular, and without limitation,
Beazer believes that the threshold criteria have been misapplied inasmuch as cleanup beyond
that necessary to protect human health and the environment has been proposed, and the
ARARs for potable groundwater have been misinterpreted and applied to require extensive
subsurface excavation activities. Secondly, and without limitation, the balancing criteria have
been unfairly weighted particularly for short-term effectiveness, implementability, and cost,
particularly with respect to the mandatory requirements for soils and sediments discussed
above and for other reasons discussed in the attachment

EPA RESPONSE: EPA has considered Beazer's assertions, but does not believe that they are
correct EPA has responded to the "potable use" issue above in #4. As stated in the PRAP,
EPA expects to restore ground water outside of the containment area to beneficial use.

The comment underestimates the downward pathway of contamination to the underlying
Potomac aquifer. Nonetheless, the Columbia is classified as a potential drinking water
aquifer (a designation placed by the state, not by EPA), creosote NAPL at the Site is mobile
and has been discharging to surface water for many years. Due to its mobility, EPA's
remedial action components have been selected to mitigate this potential spread of
contaminant

9. Conclusion -- Beazer requests that the EPA take all of these comments into account in its
further decision-making at this Site to achieve an appropnate and practical resolution of Site
cleanup.

EPA RESPONSE: EPA has carefully reviewed all the information and data presented to EPA by
Beazer during the many years it has conducted the Site investigations and studies. EPA has
thoughtfully considered the comments presented by Beazer dunng each phase of the
Superfund process, including the comments submitted herein on the PRAP. EPA has selected
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a remedy in accordance with CERCLA, the NCP and ARARs. The information forming the basis
of EPA's decision has been made available in the Administrative Record for the Site.

B. Beazer's Comments Attachment

Beazer Comments on the PRAP for the Koppers Company, Inc. Super-fund Site

This attachment presents Beazer East, Inc's ("Beazer") comments in response to the United
States Environmental Protection Agency's ("EPA") Proposed Remedial Action Plan ("PRAP") issued
on October 7, 2004 for the Koppers Company Inc ("Newport Plant") Superfund Site ("Site")
located in Newport, Delaware. Provided below is a bnef description of what Beazer believes are
the most significant issues related to EPA's recommended remedy, followed by a more detailed
discussion of these issues, and finally, a specific page-by-page comments.

1.0 GENERAL ISSUES
1. The Site-specific cleanup ecological nsk-based criterion developed for polycydic aromatic

hydrocarbons (PAHs) in sediments (150 milligrams per kilogram [mg/kg]) has been
inappropriately applied as a universal soil cleanup criterion, resulting in deeper and more
extensive soil removal than is required to mitigate Site risks. Beazer's best estimate of the
cost, including contingency, for this deeper and more extensive soil removal, is approximately
$6.7 million based upon the information provided by the EPA.

EPA RESPONSE: EPA has thoughtfully considered Beazer's assertions, but does not believe that
they are correct. EPA has fully addressed this comment in EPA's response to Beazer's
Comment 1, above.

2. The EPA has inappropriately required an extensive sediment removal action in Lower Hershey
Run and other aquatic Site areas (such as the Fire Pond, South Pond, K Area, and West
Central Drainage Area) through misapplication of both the nsk-based Site-specific cleanup
criterion, and the EPA's document titled Principles for Managing Contaminated Sediment
Risks at Hazardous Waste Sites (EPA, 2002). Beazer's best estimate of the cost, including
contingency, for the extensive sediment removal in Hershey Run alone is approximately
$13 8 million, based upon the information provided by the EPA

EPA RESPONSE: EPA has thoughtfully considered Beazer's assertions, but does not believe that
they are correct EPA has fully addressed this comment in EPA's response to Beazer's
Comment 2. above.

3. The proposed EPA plan for passive and possibly active groundwater and dense non-aqueous
phase liquids ("DNAPL") collection within the vertically contained consolidation areas is
largely a redundant remedial element Both the vertical barrier wall and the groundwater and
DNAPL system are intended to control the source of groundwater impacts and prevent future
releases of DNAPL to surface water and sediments. Beazer's best estimate of the cost,
including contingency, for the DNAPL collection element is approximately $7.4 million, based
upon the information provided by .the EPA.

EPA RESPONSE: EPA has thoughtfully considered Beazer's assertions, but does not believe that
they are correct. EPA has fully addressed this comment in EPA's response to Beazer's
Comments, above \
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4 The EPA-recommended remedy is supported largely by its unfounded intention to restore Site
groundwater to its beneficial use as a potential source of drinking water. Beazer considers
this intention to be both inappropriate and technically impracticable The goal is inappropriate
because the impacted aquifer is not a source of drinking water and technically impracticable
because no proven technologies exist that could restore this impacted shallow groundwater
to drinking water standards. Moreover, any senous efforts at exploiting shallow groundwater
for potable purposes could result in a greater damage to the environment due to the
likelihood of saltwater intrusion. Thus, Beazer believes that the EPA has incorrectly
designated the aquifer for potable use thereby applying incorrect Applicable or Relevant and
Appropriate Requirements ("ARARs") in the PRAP. In the alternative, if the groundwater
ARARs are found to be appropriate, a position with which Beazer strongly disagrees, Beazer
should qualify for an ARAR waiver for impacted shallow groundwater. We note, for the
record, that the EPA approved an ARAR waiver for shallow groundwater for similar reasons
and incorporated it into a 1993 Record of Decision ("ROD") at the adjacent E.I. DuPont de
Nemours & Co., Inc. Pigment Plant Landfill Site (in Newport, Delaware). Estimated costs are
included under point 1 above.

EPA RESPONSE: EPA has thoughtfully considered Beater's assertions, but does not believe that
they are correct. EPA has fully addressed this comment in EPA's response to Beazer's
Comment 4, above. Additionally, with respect to the ARAR waiver at the DuPont (Newport)
Site, a/though similanties exist between Superfund sites, EPA's remedies are Site-specific with
remedial components identified through the nine criteria set forth in we NCP. The ARAR
waiver at DuPont (Newport) is not relevant to this Site.

5. The PRAP unfairly assumes that future reuse of the Site will occur and this assumption drives
key components of the remedy. Aggressive cleanup of wetlands and groundwater to allow
specific reuse of the Site as a wetlands bank is premature and represents an unacceptable
basis for establishing the extent of soil and sediment cleanup required. Aggressive wetlands
cleanup may also permanently disturb wetland habitat and function. Additionally, it is our
understanding that alternative properties in the area may be more viable options for wetland
construction and/or banking than the Site. Since the time, Beazer evaluated reuse of the Site
as a wetlands bank, other types of uses have been proposed by Site and area stakeholders
including the potential for the location of a drinking water storage reservoir at the Site; it is
evident that an appropriate reuse scenano will not be determined for some time

EPA RESPONSE: EPA has thoughtfully considered Beazer's assertions. EPA has fully addressed
this comment in EPA's response to Beazer's Comment 5, above.

6. The agency has arbitrarily mandated several prescriptive requirements to the remedy that
are likely to change during the remedial design (e.g., the location and size of the onsite
containment areas, the extent of areas that need to be excavated, etc.) Beazer believes that
it is unnecessary and unreasonably restrictive to incorporate these requirements into the
preferred remedy at this stage.

EPA RESPONSE: EPA has thoughtfully considered Beazer's assertions, but does not believe that
they are correct. EPA has fully addressed this comment in EPA's response to Beazer's
Comments, above.

7 The agency has failed to dearly specify the cost components of the preferred remedy in
sufficient detail for Beazer and the other stakeholders to understand the basis for EPA's
decisions. Failure to adequately disclose the amounts and underlying rationale for these
enormous costs deprives Beazer of an opportunity to comment meaningfully on the PRAP in
violation of Section 121(a) of CERCLA and due process of law.
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EPA RESPONSE: EPA has thoughtfully considered teazels assertions, but does not believe that
they are correct. EPA has fully addressed this comment in EPA's response to Beazer's
Comment 7, above.

8. Finally, Beazer believes that the EPA has improperly applied the required analysis of the nine
catena contained in 40 C.F.R. 300.430(e)(9) in selecting its preferred remedy in
contravention of the agency's obligation in the National Oil and Hazardous Substances
Pollution Contingency Plan ("NCP"). In particular, and without limitation, Beazer believes that
the threshold criteria have been misapplied inasmuch as cleanup beyond that necessary to
protect HH and the environment has been proposed, and the ARARs for potable groundwater
have been misinterpreted and applied to require extensive subsurface excavation activities.
Secondly, and without limitation, the balancing criteria have been unfairly weighted
particularly for short-term effectiveness, implementability, and cost, particularly with respect
to the mandatory requirements for soils and sediments discussed above and for other
reasons discussed in the attachment

EPA RESPONSE: EPA has thoughtfully considered Beazer's assertions, but does not believe that
they are correct. EPA has fully addressed this comment in EPA's response to Beazer's
Comment?, above.

The estimated total cost of the issues addressed above amounts to approximately $27.9 million,
which represents over 50% of the total remedy cost. Beazer believes that a significant portion of
these costs is unnecessary to protect human health and the environment and improperly imposed
in the PRAP as result of improper balancing of the NCP balancing cntena in 40 C F.R.
300.430(e)(9).

EPA RESPONSE: EPA has considered Beazer's assertions, but does not believe that they are
correct. Regarding matters of cost, please see the attached discussion of cost estimates, and
please also refer to Beazer's own supplemental cost estimates for various components of the
remedy. Note that PRAP Alternative 3 details what a 2-foot excavation of soil with backfill
and cover would cost Soil excavation for Alternative 3 totaled approximately $7.2M, while
soil excavation in Alternative 4 totaled approximately $8.4M - while this is a significant
difference, it is not as large a difference as suggested in the comment As discussed earlier
in this document note that the original cost estimates in the 2003 FS Addendum (FS
Alternative {10) split the cost of deeper soil excavations (beyond that required by the remedy)
between the remedy and the "wetlands developer". EPA adopted this approach in order to
be consistent for the purposes of comparison, but is not requiring the further excavations of
materials to create a wetlands bank, as that is not part of the selected remedy. Rather, as
stated in the PRAP, EPA's selected remedy K compatible with that potential future use,
should such a use materialize in the future.

2.0 DISCUSSION OF GENERAL ISSUES
This section expands upon the issues outlined above.

2.1 ISSUE 1: SOIL CLEANUP CRITERIA AND APPROACHES
Under the PRAP, the EPA proposes to excavate all surface and subsurface soil with PAH
concentrations greater than 150 mg/kg PAH. Beazer believes that the EPA's proposal is arbitrary
and without basis for several reasons. First, the 150 mg/kg PAH criterion is the sediment cleanup
criterion and has no significance for surface and subsurface soils. The EPA prematurely states
that the application of this criterion is necessary for soils and subsoils because of its
determination regarding future use of the Site for wetlands banking However, even if conversion
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of terrestrial habitats to wetlands for wetland banking purposes is considered a viable end use,
the requirement to remove all soil with PAH concentrations above 150 mg/kg is overly protective.

EPA RESPONSE: EPA has considered Beazer's assertions, and agrees that "the 150 mg/kg PAH
criterion is the sediment cleanup criterion." However, the PRAP and the ROD dearly state that
the sediment cleanup criterion shall be applied to soils in those areas where wetlands will be
created. Furthermore, wetlands creation is listed as a possible future use, and not prescribed at
all as part of the remedy. In response to this comment, EPA has further clarified this point in the
description of Alternative 4.

Second, the EPA has decided to use this criterion as a fixed cleanup target without consideration
of the option of placing clean surface soils as a buffer to mitigate potential exposure risks. This
approach results in excessive soil removal volumes and greatly increases the cost and technical
complexity associated with huge soil excavation and movement projects. Third, this approach will
result in excessive and unnecessary disturbance to unique ecologically sensitive habitats that are
present at the Site. These negative impacts are greatly exacerbated by EPA's insistence in the
PRAP to remove all soil where concentrations exceed the target criterion, including matenal at
depth, not just in the biologically active zone. The result of this approach is that soil excavation
depth will average 5 to 15 feet, up to a maximum of 30 feet below ground surface.

EPA RESPONSE: EPA has considered Beazer's assertions, and notes that in the PRAP EPA
considered several options for cleanup. Specifically, in the PRAP Alternative 2, EPA dearly
considered "the option of placing dean surface soils, "even indudmg a liner and burrow-inhibition
layer. For the reasons clearly and carefully outlined and considered in the PRAP, including
evaluation against the nine criteria, EPA believes this to be an inferior alternative to the selected
remedy. Please refer to the previous comment regarding the actual application of the deanup
catena, and please refer to the PRAP fora discussion of the comparison of the selected remedy
and a cover-in-p/ace alternative. EPA's selected remedy may temporanty disturb sensitive
habitats, but will provide for the translocation of the species and provide permanent relief.

With respect to the possible future exposure of aquatic organisms in created wetlands, Beazer's
extensive review of the Site data indicate that it is not ecologically warranted. A review of the
ecological literature indicates that sediment-dwelling organisms rarely occur at depths deeper
than 10 to 30 centimeters. For example, 95% of chironomid larvae reside in the upper 10
centimeters of the sediment column in soft-bottom habitats (American Society for Testing and
Materials [ASTM], 1995). Also, studies of the burrowing behavior of a broad range of freshwater
insect taxa from four orders (i.e., Diptera, Ephemeroptera, Megaloptera, and Tnchoptera)
showed that burrows rarely exceeded 10 cm (Charbonneau et al, 1997; Charbonneau and Hare,
1998). These results indicate that removal of 1 to 2 feet of soil, and capping, if necessary, would
be sufficient to prevent ecological organisms from re-exposure to PAHs remaining in soils
underlying created wetlands. Furthermore, the EPA is not dear regarding its estimates of the
associated impacted soil volumes. In the PRAP, excavation to the 600 mg/kg goal established
based on earthworm toxicity tests is estimated at 115,000 cubic yards (cy) (see discussion of
Alternative 3) and excavation to the more stringent goal of 150 mg/kg based on sediment toxicity
tests is estimated at a /esservolume of 113,000 cy (see discussion of Alternative 4) Clearly, the
EPA's calculations for soil removal volumes are incorrect.

EPA RESPONSE: EPA has considered Beazer's assertions, and does not believe that they are
correct. Regarding capping sediments please refer to the extensive discussions of a cover-in-
place alternative presented in the PRAP Alternative 2, as further explained in the previous
response. Regarding volumes, the PRAP proposes a smaller containment area in Alternative 3,
resulting in a larger acreage to be excavated (due to the smaller footprint of the
containment/consolidation area which results in greater excavation outside of that footprint).
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The previous response addresses EPA's selection of the cleanup criteria, and provides a further
discussion of the ARARs as they apply to the media to be cleaned-up.

This issue was also noted by the National Remedy Review Board ("NRRB") in its first
recommendation, in which it indicated that such deep excavations were not justified to achieve a
protective remedy and that "the preferred alternative should identify only those CERCLA remedial
actions necessary for a protective remedy.1' In response to this, the EPA indicated that the
extensive depth of excavation was to restore groundwater in the Columbia formation for use as a
potential drinking water source. The EPA has not provided any justification to prove that the
excavation of soils exceeding 150 mg/kg is necessary for the protection of groundwater. As
explained below (see Issue 4), evidence indicates that the Columbia aquifer cannot be used as a
drinking water source due to its poor water quality by non-Site related constituents.

EPA RESPONSE: EPA has considered Beazer's assertions, and notes that the comment does
not accurately state the NRRB comment Please note that what the NRRB actually commented
was, "PRAP does not present the justification... "In response to the NRRB comment,, EPA has
included the thorough discussion of the justifications for deeper excavation and consolidation. In
addition, EPA notes that while the Columbia aquifer is not presently used for drinking water, it is
classified as a "potential drinking water source."

To summarize then, Beazer believes that the EPA improperly has required the application of a
more stringent standard for soil excavation than is required to protect human health and the
environment, and has failed to consider the use of a suitable clean soil cover, or a combination of
excavation and cover, as an equally protective approach.

EPA RESPONSE: EPA has carefully considered Beazer's assertions. EPA did consider the use of
a dean soil cover, or a combination of excavation and cover in Alternative 2 of the PRAP.

2.2 ISSUE 2: SEDIMENT REMEDIATION IN HERSHEY RUN
The EPA proposes to excavate all sediment from lower Hershey Run, and the marsh adjacent to
the upper portion of Hershey Run where PAH concentrations exceed 150 mg/kg. Again, EPA's
decision to use these criteria as cleanup targets improperly fails to consider: 1) the applicability
of the cleanup target which applies to surfioal sediments only; 2) the option of placing clean
material covers to mitigate potential exposure risks; and 3) the unnecessarily excessive sediment
removal volumes that will result in excessive disturbance to unique ecologically sensitive habitats
to support the proposed excavation.

For aquatic plant and benthic invertebrate communities, the risk assessment for the Site (EPA,
2003a) concluded that impacts were only observed in localized areas within Hershey Run.
Biodiversity increases with downstream distance from the Fire Pond, and the downstream area of
Hershey Run is a diverse and functioning benthic community. However, the proposed alternative
includes extensive sediment removal from all reaches of Hershey Run down to its confluence with
White Clay Creek.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and does not believe they
are correct. The toxicity data provided the most reliable indication of ecological nsk. Jn addition,
EPA believes that the benthic survey data has limited applicability, since the survey sampling was
not conducted at the same time or in the same sampling locations as where toxiaty samples
were collected - an issue which was thoroughly discussed in the Ecological Risk Assessment
(°ERA "). In addition, the resultant biodiversity data are not as conclusive as the toxiaty data, as
the ERA explains. The proposed alternative provides estimates of potential sediment excavation
volumes, dearly stating that delineation efforts will be conducted during the RD.
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The EPA indicates that its proposed plan is consistent with the Eleven Risk Management
Principles recommended in Principles For Managing Contaminated Sediment Risks At Hazardous
Waste Sites, (OSWER Directive 9285.6-08) (EPA 2002) championed by the Contaminated
Sediments Technical Advisory Group (CSTAG) The PRAP goes far beyond what is required to
meet a sound risk management approach outlined in the above directive The first oversight is
that principles 1,5, and 11 of the OSWER Directive should be considered in conjunction with
each other. These principles include: control sources early, use an iterative approach, and
monitor during and after remediation. These principles point to a sediment solution that would
cut off the upland DNAPL seeps near the Fire Pond, coupled with relocation of Upper Hershey
Run as proposed by Beazer and by the EPA in the draft PRAP, followed by a period of monitoring
to assess the benefits of this source control before implementing downstream remediation
activities.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and does not believe that
they are correct. EPA believes that Hershey Run is a principle threat source area. Creosote
NAPL - free product - was observed throughout a significant distance of Hershey Run, well
downstream of the proposed source control of the containment area. TTie "Eleven Principles"
were indeed considered carefully, and a specific presentation was made to the CSTAG as part of
the NRRB documents.

The second oversight is that the EPA inappropriately contends that Monitored Natural Attenuation
("MNA") for sediments is not a viable option because Site operations ceased 30 years ago and
there has been no reduction in risk. The EPA notes having seen DNAPL seeps to Hershey Run
near the Fire Pond. Until source control measures are taken and monitoring data collected to
assess the effectiveness of source control activities, the EPA is without basts to make statements
regarding the viability of MNA. In fact, existing data provides indication of MNA, which might be
greatly accelerated if upland sources (to the extent they exist) are mitigated.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, but does not believe that
they are correct. EPA's position is well documented in the Administrative Record. EPA disagrees
with Beazer that "monitored natural recovery'1 (MNR) or "monitored natural attenuation" (MNA),
which may be appropriate for low concentrations ofPAHs (lOs-lOOs ofmg/kg in sediment), is
appropriate for this Site where thousands of PPM of PAHs occur. Under such high
concentrations, the very organisms which would degrade the contaminants are unable to survive.
MNA / MNR is riot regarded as effective where such high concentrations as to constitute a
principal threat are found. EPA does not agree that existing data provide any dear indication of
MNA / MNR in sediments. However, EPA is confident that the toxioty and other data do provide
a dear indication of ecological nsk in much of Hershey Run. 0

The EPA also contends that the potential disturbance of impacted sediments is high and can be
caused by activities such as wading or bioturbation. The majority of impacted sediments in Lower
Hershey Run is found at depth and generally considered stable with ongoing deposition of new
material (0.24 to 0.36 inch per year) covering and more thoroughly containing Site-related PAHs
over tme. Field activities performed in 2002 paint a different picture than that proposed by the
EPA in the PRAP. These activities indicate that the sediments were only disturbed through
intrusive coring and probing activities, not wading. Additionally most literature indicates that the
bioturbation is generally limited to the upper 6 inches of sediment

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and does not believe that
they are correct. The photographs and documents in the Administrative Record do not support
Beazer's assertions. Free product creosote NAPL is easily liberated from shallow sediments
through the simple action of wading. In addition, Beazer continues to argue that "natural
encapsulation" will isolate these contaminants because a total of 2 sediment samples analyzed
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from the Site, both taken from isolated locations well outside of any major drainage channel,
indicated a depositional setting. EPA, whose position regarding this argument /s well-
documented in the Administrative Record,, does not agree (1.) that these 2 isolated samples can
necessanly speak for the center of the Hershey Run channel, which drains many square miles of
impervious surfaces, and (2.) that even if these samples were from Hershey Run itself, a
particular environment can change from depositional to erosional quite literally overnight
Hershey Run is not immune to flooding problems, which occur in the area. EPA remains
convinced that principle threat sediments and NAPL in Hershey Run must be remediated and not
left susceptible to erosion or exposure.

The EPA further contends that capping is not a cost effective action because generally only 1 to 2
feet of matenal will need to be removed and a cap would require the removal of 2 feet to
maintain the existing grade. The EPA has failed to balance the advantages of suitable alternatives
recommended by Beazer. Obviously/ m these areas the removal of only the impacted matenal is
appropriate; however, in areas where proposed sediment removal is greater than 2 feet, such as
in Reach 8, capping is still a viable option that would adequately reduce risk, provide suitable
benthic habitat, and would do so in a cost effective manner with reduced short-term impacts on
the environment

EPA RESPONSE: EPA has carefully considered Beazer's comments, and believes they are not
correct The PRAP includes an alternative, which carefully considered sediment capping, and was
balanced against the nine criteria in the consideration of alternatives.

Beazer believes that more appropriate alternatives to the above selected removal approach,
could include selected hotspot removal followed by natural recovery, capping, or rechannelizataon
of the complete length of Hershey Run coupled with backfilling and habitat restoration of the
existing channel.

EPA RESPONSE: EPA has carefully considered Beazer's assertions and believes it has carefully
considered multiple options, as have been dearly documented in the PRAP, NRRB documents and
the AR, and has selected a remedy that best satisfies the nine criteria for remedy selection. EPA
disagrees that hot spot removal, in the context of the comment, is a viable alternative because it
would leave in place contaminated sediments with PAH levels exceeding the risk-based cleanup
criterion, and therefore would not be protective; natural recovery would not reliably reduce nsk in
the remaining contaminated sediment as is explained in the earlier response regarding
"monitored natural recovery."

2.3 ISSUE 3: PASSIVE DNAPL RECOVERY WITHIN THE CONTAINMENT AREAS
As discussed in the Final Draft Remedial Investigation Report (Kl Report) (BBL, 2002), DNAPL in
subsurface soils occurs in zones typically associated with historic Site operations. Within these
zones, DNAPL was reported to occur either as discontinuous layers of potentially mobile liquid up
to a few inches thick, as blebs that are not mobile, or as dry weathered seams that represent a
residual and non-mobile phase. Contrary to the impression provided by the EPA in the PRAP, the
data indicate that there is not a large mobile mass of DNAPL that poses any significant threat
should it migrate, or that can be effectively removed. It is not physically or technically practicable
under these conditions to remove even the mobile portion of the DNAPL because the product
occurs in thin discontinuous layers, it migrates very slowly, if at all, and will not readily enter a
collection well or trench.

EPA RESPONSE: The boring logs and monitoring well data for the Site show that fluid NAPL
has indeed migrated throughout the subsurface, even entering sediments and surface waters in
Hershey Run. While there are limited data at depth in the subsurface where NAPL has been
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encountered, the data obtained are consistent with the behavior of creosote NAPL at other wood
treatment sites, and indicate that fluid mobile NAPL is present.

Beazer's review of the data submitted in the RI Report and subsequent data gathering indicates
that only two Site monitoring wells (i.e., MW-2 and MW-8) have ever had DNAPL accumulations
that would indicate the potential presence of recoverable quantities of DNAPL Apparent DNAPL
thicknesses measured at these monitoring wells were approximately 1 to 2 feet during RI
activities in 1996. On the other hand, subsequent testing at these monitoring wells in 2003
indicated DNAPL thicknesses less than 0.01 foot With such significant reductions in DNAPL
thickness over time, it is not likely to be practicable to remove significant quantities of DNAPL.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and believes they are not
correct. Data from the boring logs and the monitoring wells indicate that the DNAPL has moved
over the years. The NAPL that was detected in earlier sampling events remains present in the
subsurface. The fact that it is no longer present in those wells indicates that EPA's contention
that NAPL is mobile is in fact accurate. In addition, NAPL need not be encountered in a
significant thickness in order to be recoverable; a one-inch NAPL-saturated sand seam can
recover a great deal of NAPL (potentially thousands of gallons), behaving in a way similar to a
large pipe over time, given the large surface area with which such a seam would intersect a
collection trench.

Furthermore, the PRAP already incorporates a barrier wall around the above-referenced DNAPL
areas. Trie application of barrier walls to isolate DNAPL is a proven technology that has been
instituted at a number of wood treating and other chemical sites as a source control measure
These consolidation areas will also be covered with a low-permeability liner that prevents
precipitation infiltration into the areas. This will further serve to contain the DNAPL soils, and the
mobility of any associated free-phase DNAPL Given the redundant source containment measures
included in the PRAP, it is apparent that DNAPL removal to the extent outlined in the PRAP would
not be needed

As previously recommended by Beazer, if DNAPL removal is required, a position with which
Beazer does not agree at this time, before DNAPL removal is required, its feasibility and
effectiveness should be evaluated. We therefore continue to recommend that passive DNAPL
recovery not be a required remedial element, but rather DNAPL removal pilot testing be
conducted to determine the need for and potential effectiveness of a DNAPL recovery system
within the proposed consolidation areas. This pilot testing could be done in parallel with the
remedial design process, and the soil containment area design could allow for the inclusion of
DNAPL removal systems should the pilot testing establish its feasibility and effectiveness

*

Therefore, Beazer believes that the EPA has not demonstrated the need for a passive DNAPL
removal system when there is no evidence to suggest there are significant removable quantities
of DNAPL and the DNAPL will be contained, in any event, within a barrier wall. DNAPL removal
pilot studies can be conducted, thus allowing implementation of a more cost-effective DNAPL
removal approach, tailored to Site-specific conditions

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and believes that they are
not correct Due to the actual mobility and the potential for mobilization of NAPL in the
subsurface dunng construction, the vertical barrier wall will prevent and lateral migration of NAPL
out of the containment area dunng the installation of the recovery trench system, as well as
dunng the subsequent excavation of material outside of the containment area which will most
certainly change the hydraulic conditions in the surrounding area of the Site. If EPA determines
dunng the Remedial Design phase that the certainty of horizontal containment that this "belt and
suspenders" approach could be achieved without the vertical barrier waff, both dunng



construction and in perpetuity, EPA may revisit the necessity of the vertical banner wall. Also,
without a "dram" (the recovery trench system), the wall would cause mounding within the
containment area, threatening the Potomac, and potentially causing up gradient flooding,
threatening the rail lines and up gradient properties. Therefore, EPA does not believe that this
remedial component is redundant, but is necessary to address the mobility ofNAPL

2 4 ISSUE 4. GROUNDWATER REMEDIATION
The EPA recommended remedy is supported largely by its anticipated ability to restore Site
groundwater to its beneficial use as a potential source of drinking water Beazer considers
restoration of Site groundwater to beneficial use as a potential source of drinking water to be
both inappropriate and technically impracticable for the reasons outlined below

Groundwater at the Site is found within two water-beanng zones. The upper, shallow
groundwater-beanng zone resides in the Columbia Formation geologic unit and exists under
unconfined, or water-table conditions. A limited portion of this shallow groundwater has been
impacted with wood-treating residuals at the Site and is the focus of remedial alternatives being
considered by the EPA.

The lower hydrostrabgraphic unit, or deep groundwater-beanng zone, resides within the Potomac
Formation geologic unit and exists under confining conditions. Groundwater in the lower
hydrostrabgraphic unit can be extracted at sufficient quantities, and is of sufficient quality, to
render it an "aquifer" and has been given the name "Potomac Aquifer" in the state of Delaware.
There are no users of this aquifer at or adjacent to the Site. The lower hydrostrabgraphic unit
has not been found to be impacted with Site-related constituents and, as a result, the PRAP
proposes long-term monitoring of the lower unit as a protective measure.

EPA RESPONSE: In addition to preventing ground water mounding in the overlying
containment area, the ground water recovery system will maintain a safe hydraulic gradient for
the containment of contaminants by not increasing vertical head, which would potentially force
contaminants down into the Potomac if they are not already present This hydraulic head
management will (1) prevent any further release into the Potomac, and (2) enhance the
effectiveness of the recovery trench by dragging/pushing NAPL into it.

These two hydrostrabgraphic units are separated by a tow-permeability; fine grained silt and day
layer of varying thickness that the data demonstrate to be continuous across the Site. Evidence
for the continuity of the low-permeabilrty, fine grained silt and clay layer across the Site includes
the fact that it has been detected in over 100 soil borings completed at the Site and the fact that
the lower hydrostrabgraphic unit has not been found to be impacted with Site-related
constituents.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and believes that they are
not correct As has been discussed in numerous documents over the past several years
during the extensive study and investigation of this Site, neither the data presented, nor
literature of local geology reviewed support the daim of a continuous day layer. The
Columbia and Potomac Formations are fluvial in origin, and as such- are laterally quite
variable. They have been described in the literature as an "interconnected system," and as
having variegated days with mterbedded silts, sands and gravel. While some of the bonng
logs for the Site describe the "day," the fab analytical data for some of those same samples
identify parade size distributions more consistent with s//f or sand, not day. The ground
water data for the Site also indicate a connection between the Columbia and Potomac
aquifers (e.g., similar flow direction, similar response to tidal fluctuations, and varying
differences in hydraulic head). EPA understands that there may exist a competent day layer
functioning as an aquitard between these aquifers at other Sites, but at this Site, which is
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especially large in size, it is not surprising to find the lateral variability of these deposits
occurring within the Site boundaries.

The data indicate, and it is supported by the literature reviewed by EPA, that there is not
likely a continuous day beneath the Site. There are areas where lenses or stringers of day
with low permeability will inhibit downward flow of both ground water and NAPL, but due to
the lateral variability and heterogeneity of the subsurface materials, the "clay layer" does not
present the kind of vertical barrier to contaminant transport that Beazer describes.

Irrespective of any impacts from wood treating constituents at the Site, groundwater in the
Columbia Formation at and near the Site does not represent a suitable potential future supply of
potable water due to its characteristically poor quality. Therefore, selection of a remedial action
objective (RAO) to restore groundwater in the Columbia formation to drinking water standards is
not only inappropriate, but it is also impracticable. Groundwater in the Columbia Formation at
many locations in New Castle County has been found to contain naturally occurring elevated
concentrations of iron to render it non-potable without significant pre-treatment (Bachman and
Ferran, 1995; Woodruff, 1970; Rima, et al.; 1964) Iron concentrations in background
groundwater samples collected at up gradient monitoring wells ranged between approximately
306 and 5,280 micrograms per liter (ug/L; BBL, 2002), exceeding the EPA secondary dnnkmg
water regulation level of 300 ug/L

Similarly, groundwater in the Columbia Formation at many locations in New Castle County has
been found to contain elevated concentrations of nitrate and other septic wastes to render it
nonpotable without significant pre-treatment (Miller, 1975; Goehnng and Carr, 1980; Svatos and
Goehnng, 1981, Hamilton and Shedlock, 1989). Although nitrate concentrations have never
exceeded the EPA maximum contaminant level (MCL) of 10 milligrams per liter (mg/L) in any
groundwater sample collected at the Site, nitrate concentrations in background groundwater
samples collected at up gradient monitoring wells screened in the Columbia Formation during
remedial mvestigabons were found to range from approximately 0 6 to 1.3 mg/L Since nitrate
concentrations above 0 4 mg/L are indicative of sepbc wastes (Bachman and Ferran, 1995) and
therefore not Site-related.

Furthermore, adopting EPA's preferred approach to groundwater in the PRAP could have the
negative effect of exacerbating the already poor quality of the existing aquifer. Any attempt at
extracting groundwater from the Columbia Formation at the Site for water supply purposes would
likely result in the intrusion of high-salmrty-content surface water from the Christina River, White
Clay Creek, and Hershey Run Creek. These surface water features are tidally influenced with an
average tidal range of about 6 feet and a salinity range of approximately 500 to 5,000 mg/L
(BBL, 2002). Since groundwater in the Columbia Formation is hydraulically connected to, and
temporarily recharged by these surface water features during high bde, attempts at exploiting
groundwater in the Columbia Formabon at this Site for water supply purposes run the likely nsk
of degrading water quality due to salt water intrusion Instances of salt-water intrusion at
pumping sites m New Castle County have been documented by Hayes et al. (1998). Furthermore,
Groot (1983) concluded that no water supply wells should be constructed within several miles of
the presence of brackish water if drinking water quality is required."

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and believes that they are
'not correct. Beazer's barrier wall, as proposed, will isolate the containment area from tidal
influence, and without a "drain" (the recovery trench system), the wall would cause mounding
within the containment area, threatening the Potomac, and potentially causing up gradient
flooding, threatening the rail lines and up gradient properties.
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The above Site-specific ground water quality information is consistent with the finding that
ground water in the Columbia Formation is undesirable as a drinking water supply throughout
much of the county. It is therefore evident that there would be no benefit achieved if wood
treatment-related constituents could be removed from groundwater outside of the containment
areas, particularly since the PRAP incorporates institutional controls that will prevent access to
this water. Furthermore, as noted on page 10 of the PRAP, "exposure to groundwater without
DNAPL present did not result in carcinogenic results outside the acceptable range"; and non-
carcinogenic nsk in groundwater without DNAPL present "was largely caused by high background
levels of metals that occur in Columbia Aquifer ground water."

In summary, then, EPA's recommended remedy for groundwater is arbitrary and an abuse of the
agency's discretion. EPA's goal of returning the impacted aquifer to potable status is
inappropriate and technically impracticable. The EPA is applying ARARs that are not appropriate
for this Site in violation of CERCLA and the NCP, which have, a significant outcome on the remedy
selection process. Section 300 430(a)(m)(F) of the NCP directly addresses EPA's expectations for
groundwater at a Site such as the Newport Plant. Although the NCP does establish an
expectation on behalf of the EPA that it will return usable groundwater to its beneficial uses
wherever practicable, the NCP states "[w]hen restoration of ground water to beneficial uses is
not practicable, EPA expects to prevent further migration of the plume, prevent exposure to the
contaminated ground water, and evaluate further nsk reduction " 40 C F R 430(a)(in)(F) Beazer
believes that the Site data establish that the return of this aquifer to potable status is
impracticable and that further migrabon of the plume and exposure to contaminated
groundwater would both be prevented by Beazer's recommended approach.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, but does not believe they
are correct. The PRAP does not assert a posit on regarding the potable status of the Columbia
aquifer; only to restore ground water to beneficial use to the maximum extent practicable outside
of the containment area through consolidation only. Any remaining residual contamination would
attenuate through physical and biological processes.

Furthermore, even if the potable water ARARs were appropriate for this Site, a position with
which Beazer does not agree, it is widely recognized that technical impracticality waivers are
considered appropriate for these types of sites (EPA, 1993 and 1995) Because of these reasons,
an ARAR waiver for the impacted portion of groundwater in the Columbia Formation at the
former toppers Co. Inc Site would be appropriate given the following.

• Shallow groundwater has already been determined to be undesirable as a supply of
potable water in New Castle County,

• No proven technologies exist that could restore impacted shallow groundwater to
dnnking water standards at the Site;

• Any serious efforts at exploiting shallow groundwater as a potable supply would likely
result in greater nsk to human health and the environment due to salt water intrusion;
and

• The EPA has already approved an ARAR waiver for shallow groundwater in the Columbia
Formation for similar reasons at the adjacent EI DuPont de Nemours & Co., Inc
Pigment Plant Landfill Site

EPA RESPONSE: EPA has considered Beazer's assertions, and does not believe they are
correct The PRAP does not assert a position regarding the potable status of the Columbia
aquifer, which has been addressed in previous responses. EPA has not designated the aquifer as
a potential dnnking water aquifer, but EPA does expect to restore ground water to its beneficial
use, to the maximum extent practicable. Again, the issue of ground water restoration to
beneficial use has been addressed in previous responses.
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2.5 ISSUE 5: REMEDIATION FOR A SPECIFIC SUE REUSE
Beazer objects to EPA's PRAP in that it assumes that the future reuse of the Site will include
wetlands banking, a fact that drives enormous increases in costs to implement such reuse.
Although Beazer recognizes the benefits of combining remediation with future reuse, we are not
willing to finance the incremental future reuse costs, particularly those associated with specific
reuse as a wetlands bank or as the location of a drinking water supply reservoir. Two very
significant cost components in EPA's recommended remedy include1 1) costs to
consolidate/dispose of an estimated 423,000 CY of excavated soil (currently considered
acceptable for offsite reuse) if offsite reuse is deemed unacceptable or an offsite use cannot be
identified; and 2) a wetland developer willing and able to cover the estimated $8.5 million to
construct the wetlands. The EPA would therefore either have to wait for a third party investor in
wetlands to commit, or allow for a lesser, more reasonable, amount of soil excavation and
surface restoration as part of the remedy.

EPA RESPONSE: EPA has considered Beazer's assertions, but does not believe that they are
correct. As stated in the PRAP, the sediment cleanup enter/on is to apply to those soils
where wetlands will be created. Regarding matters of cost, please see the attached
discussion of cost estimates, and please also refer to Beazer's own supplemental cost
estimates for various components of the remedy. Note that PRAP Alternative 3 details what
a 2-foot excavation of soil with backfill and cover would cost. Soil excavation for Alternative
3 totaled approximately $7.2M, while soil excavation in Alternative 4 totaled approximately
$8.4M - while this is a significant difference, it is not as large a difference as suggested in the
comment As discussed earlier in this document, note that the onginal cost estimates in the
2003 FS Addendum (FS Alternative 10) split the cost of deeper soil excavations (beyond that
required by the remedy) between the remedy and the "wetlands developer". EPA adopted
this approach in order to be consistent for the purposes of comparison, but B not requiring
the further excavations of materials to create a wetlands bank, as that is not part of the
selected remedy. Rather, as stated in the PRAP, EPA's selected remedy is compatible with
that potential future use, should such a use materialize in the future.

The PRAP does not assert a position regarding future use, and specifically mentions that EPA has
generally little input regarding future use. Beazer, in its submittals to EPA has identified a
possible future use scenario. The PRAP does identifies portions of the Site could be available for
future use, with restrictions placed on use of the containment area.

Beazer does not believe that either CERCLA or the NCP require that the EPA alter its remedy
selection in order to accommodate a future use option that has been neither fully evaluated nor
finalized. The appropriate reuse determination for the Site is within the Site owner's discretion
and cannot be mandated by the EPA in a PRAP.

To summarize, Beazer believes that it is feasible to initiate some of the elements of the remedial
action based on protection of human health and the environment, and upon establishing viable
Srte reuse, then complete remediation of the Site, consistent with the viable redevelopment plan

EPA RESPONSE: The PRAP does not assert a position regarding future use, and specifically
mentions that EPA has generally little input regarding future use. Beazer, in its submittals to EPA
has identified a possible future use scenario. The PRAP does identifies portions of the Site could
be available for future use, with restrictions placed on use of the containment area.
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2.6 ISSUE 6: PRESCRIPTIVE REQUIREMENTS
The PRAP contains arbitrarily mandated prescriptive elements of the remedy that are likely to
change dunng the remedial design process or during further implementation of remedial action at
this Site. These include:

• Two onsite landfills covering 38 acres (consolidation areas). The objective in these areas
is to contain mobile DNAPL In the design, one or more areas may be selected The
designs will be based on further investigative work and groundwater modeling to locate
and size the containment areas.

• Soils from approximately 39 acres of uplands would be excavated The remedial design
would select areas to be excavated and these are likely to be different. Specific areas to
be excavated would be identified as part of the remedial design.

• Passive DNAPL recovery trenches and drainages. As discussed above, the specific
DNAPL removal technology should be based on science established through pilot testing,
and not an arbitrarily selected high cost technology.

EPA RESPONSE: EPA agrees that the PRAP identifies remedial components of the selected
remedy. Dunng Remedial Design, it is appropriate for the implementation of the remedial
components to be planned for with specificity—for example the location and size of the
containment system will be determined. Furthermore, the passive recovery trenches and
drainages were selected as a remedial component They are well understood to be more
effective and less costly than recovery wells, and therefore, EPA believes they are less costly
technology for DNAPL recovery. This "balancing" was discussed in the PRAP. Other effective
options include tn-situ or ex~situ therma/ treatment and are fully discussed in the FS and PRAP.

Beazer believes that it is unnecessary and unreasonably restrictive to incorporate these
requirements into the preferred remedy at this stage. EPA's insistence on these premature
requirements is particularly problematic to Beazer because we cannot determine from the PRAP
whether these costs have been included within the total costs picture provided by the EPA To
the extent that the costs do not include these prescriptive components, Beazer believes that the
EPA has not complied with its duty under the NCP to fairly appnse the stakeholders of the costs
of the preferred remedy.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and does not believe they
are correct It is appropnate for area and volume estimates, with exact delineations, are
deferred to the RD. The PRAP dearly details assumptions for the cost estimates, which are well
documented in the AR and were presented to the NRRB in detail. Please note that EPA's cost
estimates are based on Beazer's estimates, with greater detail added and a number of
refinements made by EPA to account for discrepancies.

3.0 SPECIFIC PAGE BY PAGE ISSUES
1. Page 1 - EPA's stated goal of" restoring groundwater to its beneficial use as a potential

dnnking water aquifer." ignores the technical impracticability of achieving such a goal. Beazer
incorporates by reference its discussion regarding this issue elsewhere in these comments
and in the cover letter. This goal is used throughout the PRAP to justify the removal and
management of thousands of yards of soil at increased cost without the application of
previously calculated present or future predicted risks posed by the Site. The EPA is also
acting contrary to the recommendations issued by the NRRB on Dune 14,2004, which stated
that the preferred alternative should identify only those CERCLA remedial actions necessary
for a protective remedy. This ovemdmg theme adds significant and unnecessary costs to the
remedy.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and does not believe that
they are correct The NRRB requested that the PRAP be modified to include a more detailed
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justification of the remedial actions. EPA provided this justification. The NRRB did not
suggest that there was a lack of justification or that such justification was not possible, as
the comment suggests.

Restoration of impacted groundwater at former creosote wood treating facilities has proven
to be both complex and technically mfeasible at a growing number of sites. Several relevant
quotes from a report developed by an EPA - convened expert panel that examined the issue
of DNAPL source depletion (EPA, 2003b) are provided below which support this:

• As far as the Panel is aware, there is no documented, peer-reviewed case study
of DNAPL source zone depletion beneath the water table where U.S. drinking
water standards, or MCLs have been achieved and sustained throughout the
affected subsurface volume, regardless of the m-situ technology applied."

• " it is highly uncertain that MCLs can be achieved in source zones impacted
with DNAPLs in most geologic settings."

EPA RESPONSE: The NRRB is a peer-review process, which subjects EPA fs remedies to a high-
level of scrutiny. The Koppers Site PRAP was reviewed, commented upon and accepted by
the Panel. The Final Report of the NRRB accepted that excavation can be 100% effective;
passive NAPL recovery will recover DNAPL and will provide for a safe preferential pathway,
which is necessary since neither a safe pathway nor effective containment now exist

This goal is also inconsistent with the ROD issued for groundwater media at the neighboring
DuPont Newport Superfund Site for the same aquifer. Beazer would recommend that the EPA
provide flexibility in the PRAP to incorporate the application of ARAR waivers, common for
many RODs issued for sites containing DNAPL

£PA RESPONSE: EPA has carefully considered the assertions posed by Beazer. However, EPA
believes that based upon the extensive study of creosote NAPL at the Site, the selected
remedy will address the risks posed by the hazardous substances. Additionally, with respect
to the ROD issued for the DuPont (Newport) Site, although similarities exist between
Superfund sites, EPA's remedies are Site-specific with remedial components identified
through the nine criteria set forth in the NCP. ARARs and performance standards are
determined for each remedial component identified for the Site. Therefore, the ROD for the
DuPont (Newport) 5/te may be distinguished on many bases and is not relevant to the
Koppers Site.

2. Page 2, paragraph 1 - The PRAP states that DNAPL material would be excavated "to the
maximum extent practicable," correctly recognizing that removal of "all" DNAPL is not likely
Given this statement, it is inconsistent for the EPA to assume and state in the following
paragraph that" groundwater at the Site would be restored to its beneficial use (as a
potenbal source of drinking water)." The requirement for removal of subsurface DNAPL
outside of the containment area should be eliminated from the PRAP.

EPA RESPONSE: "Practicable" is generally defined as "capable of being accomplished." While
EPA recognizes that recovery of all NAPL is difficult and may present implementability
challenges during construction of the remedy, EPA believes that this does not make it
impracticable.

3. Page 2, paragraph 3 - It appears that future Site use has played a role in supporting the
jEPA's decision to recommend extensive deep upla/id Site excavation (see also page 35, State
Acceptance). The NRRB seems to have made similar observations, and rightfully noted, "The
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preferred Alternative should identify only those CERCLA remedial actions necessary for a
protective remedy." While the EPA noted in its response to NRRB comments that extensive
upland removal was necessary to restore the Columbia aquifer (due to EPA's "general"
expectation" at Superfund sites to return groundwater to its beneficial use), restoration as
EPA has suggested is neither technically supportable, nor appropriate given the Site
setting/history. In the absence of nsk or a defined reuse plan with financial backing,
extensive deep upland excavation is not justified and should not be a part of any Proposed
Plan for the Site. The PRAP should specifically state that no remedial measures proposed at
the Site are driven by expectations of some "undefined possible future land use."

EPA RESPONSE: EPA has carefully considered Beazer's assertions and does not believe they
are correct. EPA has not made a designation regarding future use of the Site. The PRAP
stales that EPA makes no decisions regarding future use of a property (except where
Institutional Controls restricting certain uses are warranted for the protection of human
health and the environment and to ensure the integrity of the remedy}.

4. Page 2 - The EPA's discussion of the use of msbtubonal controls to restrict the mstallabon of
dnnkmg water wells is incompatible and appears to be counter to its stated goal of restoring
groundwater to its beneficial reuse as a dnnkmg water supply.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and does not believe that
they are correct. There is an hydraulic connection between the Columbia and Potomac
aquifers. The Columbia is designated by the State as a potential drinking water source; the
Potomac is a drinking water aquifer. Wells in the Potomac in the vicinity of the containment
area would have the potential to draw contamination downward out of the containment area
and into the Potomac. Therefore, consistent with CERCLA and the NCP, it is the goal of the
Superfund program to restore ground water to beneficial use to the maximum extent
possible. The Institutional Controls of restricting the installation ofdnnking water wells are
warranted at this time in light of the high levels of creosote NAPL in the ground water. Also,
the State may extend a Ground Water Management Zone in this area, both to protect public
health and to minimize the potential for the downward migration of NAPL through well
pumping that could affect the hydraulic regime at the Site.

5. Page 2 - Beazer has not been provided with a copy of the comments and statement of
position received from the Delaware Department of Natural Resources and Environmental
Control (DNREC) by the EPA to understand how these were utilized in preparation of the
PRAP. Beazer assumes that these documents will be included in the Administrative Record for
review by the stakeholders. This statement is reiterated on Page 35

EPA RESPONSE: As stated in the PRAP, DNREC has expressed its support for the proposed
remedy, but actual concurrence is not received on the PRAP; rather, it is evaluated for the
ROD. DNRECs letter of concurrence or non-concurrence will be included in the
Administrative Record with the ROD.

6 Page 8 - The EPA has failed to provide the reference or source used to determine that the
extent of DNAPL zones is approximately 82,000 CY.

EPA RESPONSE: The FS submitted by Beazer did not provide dear estimates of affected
acreage or potential volumes of soil or sediment to be deaned; therefore, EPA developed
these estimates using data, maps, figures and tables provided by Beazer during the RI/FS to
provide a certain degree ofspeafioty based upon all the available Site information.
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7 Pages 8/9 - The EPA raises the concept of the "halo" effect stating that DNAPL related
constituents " are hot migrating in ground water" and that the" plume exists in ground
water only very near the NAPL itself, like a halo, and is quickly attenuated in only a short
distance". Beazer concurs with these conclusions and therefore does not understand why
later on in the PRAP, the EPA uses DNAPL to justify the extensive removal and containment
of thousands of cubic yards of soil without any corresponding nsk justification.

EPA RESPONSE: Creosote DNAPL is often mobile or readily mobilized. The DNAPL at the Site
is mobile. EPA, USFWS, DNRECand others have witnessed flowing liquid creosote at this
Site. Beazer's own contractors have witnessed DNAPL accumulations in wells "disappear."
The actual cleanup goals include consolidating all DNAPL, with excavation considered
complete once TPAH levels are below the soil or sediment cleanup goals listed in the PRAP.

8. Page 9 - states that DNAPL or highly contaminated sediment is present through" virtually
the entire length of Hershey Run " Beazer disagrees with this statement and to the best of
Beazer's knowledge; the EPA has not disclosed the data and supporting information that
were used to reach this conclusion

EPA RESPONSE: EPA carefully reviewed the analytical data to which Beazer is referring, most
of which was obtained from sediment samples taken from the 0-0.5 feet interval in Hershey
Run, as well as the detailed bonng logs and first-hand accounts that support EPA's position
with regard to the channel and the overbank wetlands. This information may be found in the
Administrative Record for the Site, in the RI/FS documents.

9. Page 9 - The EPA makes a daim that DNAPL has been mobile and migrating for over 24
years. This appears to be counter intuitive to other statements made by the EPA that the
material is quickly attenuated in the subsurface. Beazer expects that such hypothetical
conclusions will be excluded from the PRAP unless factual evidence throughout the entire
time interval, is presented to support this statement

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and believes that they are
not correct. It is important to distinguish between NAPL, which does not attenuate in the
subsurface below the water table, and a limited aqueous phase plume of sparsely soluble
constituents, which are somewhat readily attenuated because in general it is the tow-
molecular-weight constituents that are sparsely soluble. It is those same constituents that
tend to be degradable in the aqueous phase. This information may be found in the
Administrative Record for the Site, in the RI/FS documents.

10. Page 9 - The fish tissue survey referred to is a Hershey Run mummichog histopathology
report (Harshberger, 2003). That report was not used as a line of evidence in the final
ecological nsk assessment (ERA) for the Site (EPA, 2003a), but is presented as such in the
PRAP, abng as evidence of effects a reported 40% prevalence of liver tumors in fish
collected from Hershey Run. To be more accurate, the Harshberger report only found a 30%
prevalence of liver tumors (hepatocellular carcinomas), with precursor alterations in another
6% of the 30 fish sampled. The Harshberger report concludes that Hershey Run is
"confirmed to be a hazardous waterway," but provides no context as to what exactly is
meant by that statement with regard to the results presented. A fundamental problem with
the histopathology report is that no fish from any reference locations were evaluated.
Consequently, there is no way to contrast prevalence of tumors in mummichog from Hershey
Run with typical background levels and, therefore, no way to put these reported results into
a proper nsk perspective.



EPA RESPONSE: The 2003 report has been supplemented by a subsequent report, published in
late 2004, in which numerous other waterways (or "reference locations") in the area are
compared to Hershey Run with sinking results: Hershey Run is indeed far worse off than any
other waterway, and is clearly a "hazardous waterway." A copy of this report is included in
the Administrative Record.

11. PagelO - Beazer agrees with the EPA that the Site could not be used for residential purposes
and therefore questions the EPA's rationale for issuing a goal to dean groundwater to
drinking water quality. While Beazer understands it is the EPA's general expectation at
Superfund sites to return groundwater to its beneficial use, for reasons presented in General
Comment 4, Beazer believes it is both unnecessary and unachievable (not driven by nsk),
and given the cost to implement, should be eliminated as a remedial goal for the Site.

EPA RESPONSE: EPA has considered Beazer's comments and does not believe that they are
correct. Neither EPA's rationale nor the stated goal in the PRAP mention cleaning
"groundwater to drinking water quality." EPA is aware that the Columbia's natural condition
does not necessanly make it suitable for dnnking without treatment, and would refer Beazer
to the actual text of the PRAP which clearly refers to the Columbia aquifer as a state-
designated "potential dnnking water aquifer."

12. Page 10 • Beazer disagrees with EPA's statement that" the nsk from exposure to soil and
sediment may be underestimated" and requests that such speculative statements be
retracted While Beazer does not deny that potential risks may exist, many of the
components of the human and ecological nsk assessments are based on generally
conservative assumptions, suggesting that actual risks are less than those estimated. With
specific regard to surface soils, the EPA correctly states on Page 8:

"Deposits of NAPL were observed in surficial soils of the Upland Area, primarily in the
Process, Dnp Tank, and Wood Storage Areas (Figure 4). Other smaller deposits were
observed along the access road leading to the southwest comer of the uplands and in the
South Ponds and K Areas. In surface soils of these areas, creosote was found in a dry
weathered form, typical of creosote NAPL and tar-like matenal that has been significantly
weathered and dried over time. As a result, the material appeared to be immobile and it
possessed little detectable odor."

Given this, one would expect risks due to dermal exposure to PAHs by trespassers to be
overestimated, not underestimated.

EPA RESPONSE: EPA has carefully considered Beazer's assertions. EPA believes that Beazer is
likely more familiar with creosote constituents, NAPL and PAHs in general than most citizens.
As such, EPA expects that Beazer is familiar with the known contact hazards presented by a
large number of the constituents in creosote. Since these constituents do not appear in the
dermal exposure nsk assessment scenarios (because they are known contact hazards and do
not have associated nsk parameters to estimate their potential for nsk), any such scenario
would therefore underestimate nsk whenever actual creosote NAPL would be encountered
(for example, NAPL pools in soils or NAPL releases from sediments).

13. Page 13 - Beazer disagrees with the conclusion that plant community observations
corroborate risks associated with creosote contamination in upland soil communities. The
ERA for the Site (EPA 2003a) indicates that upland vegetation is adversely affected in areas
of high PAH concentrations, but provides no quantitative data to support this assertion. Site
surveys show high plant diversity in areas not directly affected by creosote, suggesting that
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upland communities over much of the Site are unaffected, and effects that are observed may
be due to hard matrix effects of creosote, not phytotoxicity.

EPA RESPONSE: EPA has carefully considered Beater's assertions, and does not believe that
they are correct EPA's conclusions are based on a complete consideration of the Ecological
Risk Assessment, which accorded the most significance to the evidence derived from the
toxtc/ty testing.

14. Page 14 - The ERA synopsis notes that the distribution of PAH concentrations in soil and
sediment did not generate a gradient of toxiaty responses, which presented technical
difficulties in the risk calculations. However, as Beazer has noted in previous submissions,
there are statistical methods that can deal with dose-response data of the type observed in
bioassays performed with Koppers sediment and soil For example, a point estimate approach
can be applied to use regression statistics for all of the data in a concentration-response
senes to denve an effective concentration that corresponds to a selected response level and
unlike a no-observed-adverse-effect level (NOAEL) or lowest-observed-adverse-effect level
(LOAEL), is not constrained to be one of the tested concentrations. As noted, based on
available data there is little difference in the areal extent of sediment or soil where PAH
concentrations exceed effective concentration values versus the extent that exceeds EPA's
RAOs based on NOAEL and LOAEL values Thus, while remedial decisions may be
comparable, EPA should have considered alternative statistical approaches when determining
effects thresholds.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and notes that the previous
submittals mentioned in the comment were considered and responded to, with the result
being that EPA remained confident with the conclusions of the Ecological Risk Assessment

15. Page 15- Table 1 lists southern leopard frogs (Rana pipiens) as the ecological receptor, and
states that the weight of evidence concludes that "risk exists, effects levels consistent with
other sediment contamination related risks." In fact, toxicity tests were performed using an
exotic species, the African clawed frog, Xenopus laevis, as a test surrogate because of
problems maintaining Rana pipiens in laboratory conditions. White not inappropriate to use
surrogate speaes, the summary should note that the results are not derived directly from the
selected ecological receptor. Furthermore, Beazer's review of the test data has shown
consistently high mortality rates in control groups and in groups tested using reference
location samples. This consistently high control and reference mortality indicates problems
with the Xenopus bioassay and that this line of evidence should not be considered as
sufficient to conclude that nsk exists to amphibians at effect levels consistent with other
sediment related risks.

EPA RESPONSE: The PRAP describes the complete list of lines of evidence listed in the
comment, and specifically addresses the weight of each line of evidence. A more complete
discussion is presented in the Ecological Risk Assessment The data support EPA's
conclusions.

16. Page 15 - Evaluation of potential effects of Site contaminants to fish populations was
assessed on four lines of evidence in the ERA (EPA, 2003a). Greatest weight was given to an
indirect effect, benthic macromvertebrate toxiaty, and Beazer is still unclear how this
represents the best measurement of direct toxiaty to fish. The second line of evidence used
was short-term toxiaty testing with mumrmchog (Fundulus heterod/tus). The tests were
subject to high control mortality (33%), which renders this dataset unsuitable for quantitative
use in nsk characterization. As noted above, the fish histopathology analysis was not included
as a line of evidence in the ERA, and technical problems indicated previously limit the
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relevance of conclusions presented in the ERA report Based on these issues, Beazer does not
understand how the ecological nsk synopsis can conclude that PAHs pose ecological risks to
fish, as stated in the last paragraph on page 15.

EPA RESPONSE: The PRAP describes the complete list of lines of evidence listed in the
comment, and specifically addresses the weight of each fine of evidence. A more complete
discuss/on rs presented in the Ecological Risk Assessment. The data support EPA's
conclusions.

17. Page 15 - Beazer disagrees with the statement that "vegetation surveys conducted dunng the
Remedial Investigation showed negative effects of contaminants on upland plants,
particularly in areas of visible contamination." As noted above, the ERA (EPA 2003a) provides
no quantitative data to support this assertion or evidence that effects are due to
phytotoxicity, rather than a lack of pervious ground suitable for rooting due to hard matrix
effects of creosote.

EPA RESPONSE: EPA has carefully considered Bearer's assertions, and does not believe that
they are correct. The PRAP describes the complete list of lines of evidence listed in the
comment, and specifically addresses the weight of each line of evidence. A more complete
discussion is presented in the Ecological Risk Assessment. The data support EPA's
conclusions. .

18. Page 15 - Beazer strongly believes that the statement, "In summary, it is concluded that
PAHs pose ecological risks to upland, wetland, and aquatic communities at the Site,
specifically to organisms low in the food chain (i.e., earthworms, insects, shelled organisms,
fish and frog embryos, and both upland and aquatic plants)" grossly overstates the extent of
nsk to ecological communities by not sufficiently considering all available lines of evidence
All conclusions regarding ecological nsk are based on results of sediment and soil toxicity
tests using Site media, as are the sediment and soil cleanup criteria Other lines of evidence,
such as surveys of benthic invertebrate communities or wetland and upland plant
communities do not support these conclusions. Furthermore, technical problems with fish and
frog toxioty tests, as described above, limit the ability to use these lines of evidence in
making conclusions of nsk to fish and amphibian communities.

EPA RESPONSE: The PRAP describes the complete list of lines of evidence listed in the
comment, and specifically addresses the weight of each line of evidence. As discussed in
both the PRAP and the Administrative Record, the toxicity data provided the clearest
indication of ecological nsk, and therefore were accorded more weight in the nsk
assessment A more complete discussion of the lines of evidence, their respective weights in
reaching a conclusion, and the technical issues encountered is presented in the Ecological
Risk Assessment

19. Page 15 - The EPA recognizes in footnotes 2/3 that zinc (a non-Site-related constituent)
poses an ecological nsk at the Site but has not addressed zinc from a source control
standpoint. Beazer believes that even if the wood treating constituents were addressed to
EPA's satisfaction at the Site, that the Site would be not be completely protective of human
health and the environment due to the presence of zinc from offsite sources. The EPA has
failed to address how zinc impacts at the Site are to be addressed as part of the PRAP

EPA RESPONSE: The PRAP notes that zinc in sediments generally coincides with high levels of
total PAHs in sediments, and will be successfully addressed via containment along with the
PAH-contaminated matenals.
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20. Page 17 - As previously mentioned, the EPA's treatment of DNAPL is linked with the concept
of restoring groundwater to dnnktng water quality as a new RAO while generating no further
incremental protection of human and health and the environment offered by the selected
remedy discussed later in the document In fact, there are several other alternatives that
would provide an "equivalent standard of performance" as provided under CERCLA
121(d)(4)(D). This provision allows for one alternative if a potable water ARAR is ultimately
determined to be appropriate, a position with which Beazer disagrees, that is, a waiver of an
ARAR (i.e., restoring groundwater to dnnking water standards) if "the remedial action
selected will attain a standard of performance that is equivalent to that required under the
otherwise applicable standard, requirement, cntena or limitation, through use of another
method or approach". As previously discussed, there are other DNAPL source control
technologies, in concert with soil management options previously reviewed in the FS, that
can achieve the same level of protection, provide the same level of performance and offer
the same future reliability and thus can be considered "equivalent". Therefore, the RAO of
restoring groundwater to drinking water standards should be eliminated from the PRAP.

EPA RESPONSE: Please see previous responses regarding ground water cleanup and
restoration of ground water to beneficial use to the maximum extent practicable.

21. Page 18 - A number of the RAOs specified by EPA should be eliminated, or modified in a
manner consistent with that specified in EPA's RI/FS guidance document (EPA, 1988). As
noted in the guidance document:

"Remedial action objectives consist of medium-specific or operable unrt-speafic goals for
protecting human health and the environment The objectives should be as specific as
possible but not so specific that the range of alternatives that can be developed is unduly
limited."

"Remedial action objectives for protecting human receptors should express both a
contaminant level and an exposure route, rather than contaminant levels alone, because
protectiveness may be achieved by reducing exposure (such as capping an area, limiting
access, or providing an alternate water supply) as well as by reducing contaminant levels."

Several of the RAO's provided by the EPA actually specify a remedial technology and/or
"unduly limit" the range of alternatives considered or viable as remedial approaches
Examples include:

• RAO-1, which excludes capping and institutional controls as viable remedy
components by specifying" reducing levels of total PAH concentrations to
below 150 mg/kg and 600 mg/kg in soil " to prevent current or future direct
contact;

• RAO-3, which specifically requires RAO achievement "through removal and/or
containment"; and /

• RAO-6, which specifies groundwater restoration to its beneficial use, without
recognition of the potential impracticability of achievement1, nor recognition that
the RAO is not risk driven.

FOOTNOTE*! There are countless examples of similar sites where this has been demonstrated to
be mfeasible. Not only is it difficult to thoroughly characterize the presence and extent of
subsurface DNAPL at a site as complex and large as the Koppers Site, but EPA recognizes
that some residual may remain behind during the proposed deep upland excavation activities
(page 2, paragraph 1) in areas where DNAPL is known to be present Beazer believes that
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the burden rests upon EPA to provide the technical basis for concluding that at the Kopper's
Inc. Site, achievement of drinking water status in the Columbia Formation is feasible.

EPA RESPONSE: EPA believes that the RAOs are appropriate and were developed in
accordance with EPA guidance. Please see previous responses regarding ground water
cleanup and restoration of ground water to beneficial use to the maximum extent practicable.

22. Page 18 - The RAO-1 states that the cleanup number for soils is 600, but for soils where
wetlands are to be created (as in EPA's preferred alternative), the clean up number shifts to
150 mg/kg. Beazer objects to this because it exceeds the actions "necessary for a protective
remedy."

EPA RESPONSE: Please see previous response regarding volumes and cleanup criteria. As
explained previously, in areas where wetlands are to be created, the sediment cleanup
criterion applies.

23. Page 18 - The EPA states that the Feasibility Study was used to develop remedial
alternatives, and directs the reader to the Administrative Record if additional information
regarding alternative development is required. Noting that the EPA has created a new list of
remedial alternatives in the PRAP, Beazer requests that the EPA provide a more specific
reference(s) to Administrative Record materials, -which may support EPA's
development/selection of alternatives.

EPA RESPONSE: The FS and numerous comments and meetings regarding the FS and FS
Addendum are all well represented in the Administrative Record, and EPA believes that the
PRAP dearly explains each included alternative.

24. Page 19 - While Beazer understands that it is EPA's general expectation at Superfund sites to
return groundwater to its beneficial use, there is sufficient Site-specific data to conclude that
this is both unachievable (see general comment 4) and unnecessary (EPA does not believe
the Site would be reasonably used for residential purposes and proposes institutional controls
to "prevent residential use and the installation of dnnkmg water wells on the property").
Returning the Columbia aquifer to drinking water status should be eliminated from the PRAP
as a RAO and a Ground Management Zone (similar to the adjacent DuPont - Newport
Superfund Site) should be assumed in perpetuity (similar to Alternatives 2 and 3),

EPA RESPONSE: Please see previous response regarding ground water cleanup and restoration
to beneficial use.

25. Page 19 - Beazer agrees that land-use restrictions should be a component of each active
remedial alternative considered. As noted previously, implementation of groundwater and
future land use restrictions at the Site should preclude the need to implement extensive (and
expensive) active remedial measures which attempt to cleanup the shallow Site groundwater
to drinking water quality.

EPA RESPONSE: Please see previous responses regarding potential future use and ground
water cleanup and restoration to beneficial use to the maximum extent practicable.

26. Page 20 - Beazer believes that the EPA has failed to provide the technical justification to
support selection of the soil cover thickness (i.e., 2-foot soil cover with a burrow-
inhibitmg/layer)
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EPA RESPONSE: EPA has considered Beazer's assertions, and does not believe they are
correct. EPA notes the following as necessary: a one-foot dean soil layer would be
underlain by a small buffer of soil and a stone layer to inhibit organisms known to inhabit the
Site and which burrow well below one foot. (If only one foot of cover were used, organisms
could burrow right into the contaminated matenal below.)

27. Page 23 - Beazer believes that the EPA's soil removal volumes may be underestimated, given:
1) EPA's proposal to remove 2 feet of surficial soil to protect trespassers and ecological
receptors (compared to 1 foot removal assumed by Beazer in the FS Report) (BBL, 2003);
and 2) EPA's proposal to continue in these areas to remove all soils containing total PAHs in
excess of 150 mg/kg, to depths up to 30 feet (Beazer did not assume such extensive removal
in the PS Addendum).

EPA RESPONSE: Please see previous response regarding volumes and cleanup criteria.

28. Page 23 - The cost description makes no reference to the estimated $8.5 million to be bourne
by Wetlands developers (see Alternative 4 cost estimate), which is part of the total cost to
implement the remedy (i.e. the cost to implement Alternative 4 would actually be $60.3
million). The EPA has failed to include these costs, which are critical for Beazer and the public
to be able to evaluate its response to the PRAP.

EPA RESPONSE: Please see previous response regarding these costs, which are not part of the
remedy, but rather of a potential future use. As discussed earlier in this document, note that
the original cost estimates in the 2003 FS Addendum (FS Alternative 10) split the cost of
deeper soil excavations (beyond that required by the remedy) between the remedy and the
"wetlands developer". EPA adopted this approach in order to be consistent for the purposes
of comparison, but is not requmng the further excavations of materials to create a wetlands
bank, as that is not part of the selected remedy. Rather, as stated in the PRAP, EPA's
selected remedy is compatible with that potential future use, should such a use materialize in
the future.

29. Page 23/24 - The description of soil removal under Alternative 4 indicates that 115,000 cy of
soil will be excavated "in order to protect trespassers and ecological receptors" (i.e., same as
Alternative 3), and that excavation would continue in these areas unbl "the total PAH
concentration was 150 mg/kg or below, with excavation depths potentially reaching as deep
as 30 ft bgs in a few locations, though the average excavation depths is expected to be 5 to
15 ft." While the excavation volume is never specified, it is likely significant, and appears to
be proposed to support "one possible reuse of the Site - wetland excavation". Beazer
requests that the EPA clarify both assumptions.

EPA RESPONSE: Please see previous responses regarding volumes and cleanup criteria, as well
as the potential reuse of the site.

30. Page 24 - Assumptions made by the EPA regarding the volume and ulbmate disposition of
excavated soil are not dearly described. While the text states 113,000 CY of soil would be
excavated and consolidated into two onsite landfill, it also notes that 115,000 CY of surface,
soils will be excavated to protect trespassers and ecological receptors, with continued
excavation as deep as 30 feet to achieve 150 mg/kg. The EPA has failed to danfy its
assumptions of costs or volumes. In addition, Beazer does not believe that the onsite landfills
have been costed to handle such a capacity.

EPA RESPONSE: Please see previous response regarding volumes. In addition, in Beazer's
response to EPA comments, Beazer stated that the volume capacity of the landfills as drawn
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was approximately 1,000,000 cubic yards. EPA does not anticipate approaching this
capacity.

31. Page 24 - The EPA has felled to provide an adequate description of the sediment removal
volumes estimated from various portions of the Site, which apparently total 75,000 Of, once
stabilized. The EPA must specify these volumes particularly as referenced in Alternative 4.

EPA RESPONSE: EPA has considered Beazer's assertions, and does not believe they are
correct In both the text and the figures of the PRAP, the volumes were dearly stated and
drawn, with assumptions regarding the potential need to add amendments for geotechmcal
purposes also clarified. Please refer again to this text and to Figure 6, "Hershey Run Marsh
and West Central Marsh Volume."

32. Page 24 - The PRAP text again notes that excavating of DNAPL at depths up to 30 feet is
proposed, "In order to achieve the restoration of ground water " As noted previously, there
is sufficient Site-specific data to conclude that restonng the Columbia aquifer to drinking
water standards is unachievable, unnecessary (the EPA has noted m the PRAP that it does
not believe the Site would be reasonably used for residential purposes, and proposes
institutional controls to "prevent residential use and the installation of drinking water wells on
the property"), and inconsistent with the decision documented in the ROD for the adjacent
EI DuPont de Nemours & Co. Inc Pigment Plant Landfill Site (see general Comment 4).

EPA RESPONSE: EPA has considered Beazer's comments and does not believe that they are
correct Neither EPA's rationale nor the stated goal in the PRAP mentions cleaning
"groundwater to dnnking water quality." EPA is aware Wat the Columbia's natural condition
does not necessarily make it suitable for drinking without treatment, and would refer Beazer
to the actual text of the PRAP which dearly refers to the Columbia aquifer as a state-
designated "potential dnnking water aquifer."

33. Page 25 - The EPA has unnecessarily specified a passive DNAPL recovery system within the
onsite consolidation areas, as "EPA believes that DNAPL recovery would successfully and
significantly reduce the volume of mobile DNAPL at the Site" (see General Comment 3).
Beazer believes that the EPA has failed to provide technical justification for its inclusion,
given the following:

a The proposed remedy currently includes construction of a barrier wall around the
consolidation areas, keyed into an underlying confining unit and covered with a tow
permeability cover which should adequately contain any mobile DNAPL, and

b Only two Site monitoring wells (i e MW-2 and MW-8, both with recorded DNAPL
thickness of less than 0.01 foot in 2003) have ever historically had DNAPL
accumulations, and data collected from these wells was not encouraging regarding
the practicability of removing significant quantities of DNAPL

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and does not believe that
they are correct As has been discussed in numerous documents over the past several years,
neither the data presented, nor literature of local geology reviewed support the claim of a
continuous day layer. The Columbia and Potomac Formations are fluvial in origin, and as
such are laterally quite variable. They have been described in the literature as an
"interconnected system, "and as having variegated days with interbeddedsilts, sands and
gravel. While some of the boring logs for the 5/te describe the "day," the lab analytical data
for some of those same samples identify particle size distributions more consistent with silt or
sand, not day. The ground water data for the Site also indicate a connection between the
Columbia and Potomac aquifers (e.g., similar flow direction, similar response to tidal
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fluctuations, and varying differences in hydraulic head). EPA understands that there may
exist a competent day layer functioning as an aquitard between these aquifers at other Sites,
but at this Site, which is especially large in size, it is not surprising to find the lateral
variability of these deposits occurring within the Site boundaries.

The data indicate, and it is supported by the literature reviewed by EPA, that there is not
likely a continuous day layer beneath the Site. There are areas where lenses or stringers of
day with low permeability will inhibit downward flow of both ground water and NAPL, but
due to the lateral variability and heterogeneity of the subsurface materials, the "day layer"
does not present the kind of vertical barrier to contaminant transport that the Beazer
describes.

A passive NAPL recovery trench can work to recover product despite the heterogeneous
subsurface lithology, whereas pumping NAPL from a well would be severely hampered by this
heterogeneity. A well can only intersect a one-inch creosote-saturated sand seam for the
diameter of the well screen, but a recovery trench will intersect the same sand seam for the
entire length of the trench. Note that a one-inch sand seam 1/Sf of a mile long would be
roughly equivalent to a 7-foot diameter sand-filled pipe; a recovery trench built to intersect
such a seam could recover copious amounts of NAPL EPA did not propose NAPL recovery
using wells because such attempts would not work at this Site. Please also note that the
NAPL that had accumulated in the two wells cited did not simply disappear, but rattier moved
away from the wells.

34 Page 27 - In the "Evaluation of Alternatives11, the EPA has rightfully recognized the
importance of RAO achievement when comparing and selecting remedial Alternatives As
noted in Specific Comment 21, a number of the RAOs specified by EPA are inappropriate, and
if developed consistent with EPA guidance on RAO development (EPA, 1988), could very
likely have resulted in selection of Alternative 3. Beazer requests that the EPA revise the
RAOs in a manner consistent with EPA guidance and revise the comparative analysis
accordingly to confirm that an appropriate remedy is selected for the Site

EPA RESPONSE: EPA has considered Beazer's assertions and does not believe they are correct
The RAOs were developed in accordance with EPA guidance, and the selected remedy was
proposed after careful consideration of all the Site-related data balanced against the nine
cntena for remedy selection.

35. Page 29 - Regarding EPA's failure to provide technical justification to support the conclusion
that Alternative 4 will restore groundwater to its beneficial use, see previous comments.

EPA RESPONSE: EPA has considered Beazer's assertions and does not believe they are correct
The RAOs were developed in accordance with EPA guidance, and the selected remedy was
proposed after careful consideration of all the Site-related data balanced against the nine
cntena for remedy selection.

36. Page 29 - The EPA has concluded that for Alternative 2, natural recovery would not reduce
the risks posed by sediments in lower Hershey River "because of the amount of
contamination present." This statement is not supported by any data that Beazer is aware of,
and ignores the potential benefits of source control activities (proposed as part of Alternative
2) at accelerating the natural recovery process (a concept supported by EPA's OSWER
Directive titled Principles for Managing Contaminated Sediment Risks at Hazardous Waste
Sites [EPA, 2002]).
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As discussed in the FS Report (BBL, 2003) the presence of DNAPL noted during the investigation
,was generally limited to the centerlme of the channel in the tower portion of Hershey Run
and the majority of DNAPL observations were deeper than the 0- to 6-inch depth interval (i e
braavailable zone). Geochronologic-datmg information collected from the Hershey Run
Drainage Area indicates that deposition of new material is occurring at a rate between 0 24
and 0 36 inch per year. As such, the drainage basin is considered to be a net sediment
deposition area, with dean sediment (assuming upland source control is completed as in
Alternative 2) gradually providing a cover for impacted sediments (Section 3.4 of the RI
Report [BBL, 2002]) In addition to the deposition of new material, the weathering of existing
PAHs in sediments (BBL, 2002) would also continue to reduce concentrations over tome.
Again, Beazer believes that the EPA has failed to provide the technical justification for the
statement regarding natural recovery, and requests that it be revised to more accurately
reflect data collected during the RI/FS, giving due consideration to the potential benefits of
upland source control as a remedy component

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and does not believe that
they are correct. Source control does not "accelerate natural recovery." It stops ongoing
releases, and where appropriate, may allow for natural recovery to then occur. As stated
previously, Beazer has failed to recognize that NAPL throughout the sediments of Hershey
Run is source material and thus qualifies as needing source control, and at such high
concentrations as to be considered a source, will not naturally degrade in any reasonable
timeframe. Please see previous response regarding "natural encapsulation"(the deposition
of new material) and erosion.

37. Page 31. As noted by the EPA, "The preamble to the NCP explains that for groundwater,
remediation levels should generally be attained throughout the contaminated plume or at and
beyond the edge of a waste management area when waste is left in place (55FR 8753)."
(emphasis added) Consistent with the latter part of this statement, EPA recognized earlier in
the PRAP that Site-related impacts to groundwater have only been noted in close proximity to
source material As correctly stated on pages 8 and 9 of the PRAP-

"Groundwater analytical data have shown that creosote NAPL constituents are not migrating in
ground water This is consistent with the low solubilities of creosote and PAHs Where
constituents have been detected, bonngs have shown that NAPL is present in very dose
proximity. The plume exists in ground water only very near the DNAPL itself, like a halo, and
is quickly attenuated in only a short distance."

Given this, Beazer disagrees with EPA's rationale for mduding a very extensive and costly
subsurface soil excavation program in the proposed remedy.

EPA RESPONSE: EPA has carefully considered Beazer's assertions, and does not believe that
they are correct As stated throughout the PRAP and in previous responses to comments
submitted, the excavation of source material is expected to result in the eventual elimination
of any ground water contamination. The source material itself is a principal threat waste and
warrants remediation.

38. Page 33 - Beazer believes that the EPA has understated some of the implementation
challenges which will be posed by Alternative 4, including digging up to 30 feet deep (and
below the water table) in soils, up to 13 feet deep in the marsh/Hershey Run sediments, and
removing "all subsurface NAPL" to achieve drinking water standards in the Columbia aquifer
Please either provide text down playing what we perceive as the potential complexities of
performing these activities, or give them due consideration when selecting the final remedy
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EPA RESPONSE: EPA has considered Beazer's comments and does not believe that they are
correct. Neither EPA's rationale nor the stated goal in the PRAP mentions cleaning
"groundwater to drinking water quality." EPA is aware that the Columbia's natural condition
does not necessanly make it suitable for drinking without treatment, and would refer Beazer
to the actual text of the PRAP which clearly refers to the Columbia aquifer as a state-
designated "potential drinking water aquifer." The PRAP does not specify "drinking water
standards" as Beazer incorrectly asserts. EPA is aware of the technical challenges posed by
excavation, and has considered these carefully in the PRAP and the ROD.

39 Page 34 - As noted previously, Alternative 4 has failed to consider and include the additional
$8.5 million that would be required by a wetlands developer to perform deep excavation and
wetlands construction.

EPA RESPONSE: EPA has considered Beazer's assertions, but does not believe that they are
correct Regarding matters of cost, EPA has prepared an extensive analyses of costs, which
is attached hereto. Beazer's submittal to EPA of supplemental cost estimates or various
components of the remedy were carefully reviewed and considered in EPA's discussion of the
cost criterion. Note that PRAP Alternative 3 details what a 2-foot excavation of soil wrth
backfill and cover would cost. Soil excavation for Alternative 3 totaled approximately $7.2M,
while soil excavation in Alternative 4 totaled approximately $8.4M - while this is a significant
difference, it is not as large a difference as suggested in the comment. As discussed earlier
in this document, note that the ongmal cost estimates in the 2003 FS Addendum (FS
Alternative 10) split the cost of deeper soil excavations (beyond that required by the remedy)
between the remedy and the "wetlands developer". EPA adopted this approach in order to
be consistent for the purposes of comparison, but is not requiring the further excavations of
materials to create a wetlands bank, as that is not part of the selected remedy. Rather, as
stated in tf»e PRAP, EPA's selected remedy is compatible with that potential future use,
should such a use materialize in the future. The text of Alternative 4 dearly states that the
additional $8.5 million is excluded because it is tied to a potential future use, and not part of
the remedy.
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Table 1. Statistical Summary and COPC Selection for Risk Scenarios Evaluated
[HHRA Tables 1-16]
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Table 1
Statistical Summary and COPC Selection for Construction Worker Exposed to Soils (0-18' bgs)
Former Koppers Company, Inc., Newport, DE

Analyte
Dioxfau
2.3.7.8-TCDD Equiv
Inorganics
Atummuni
Antimony
Arsenic
Barium
Beryllium
vAuniium
^Aromium
Cobalt
Copper
ran
Lead1

Manganese
Mercury
Nickel
Selenium
€•!>Silver
rhallium

Vanadium
Zinc
PCBa/Pcstiddes
4,4'-DDO
M'-DDH
4.4--DDT
alpha-Chlordane2

/icform
Endosulfan II5

indnn
iadnn ketone4

Heptachlor
Heptachlor epoxide
Methoxychtor
PCB-1254
PCB-1260
SendvolarUe*
2-Methylnaphthalene
AcenaplKhene
Acenaphlhylene

nthracew
Benzo(a>iiithraoene
3enzo(a^yrette

Benzo(b)nuorantbeoe
>enzo(gji,i)pery)ene
tenzo(k)rliioranlhene

bis(2.Ethy;hexyl)phthalate
Carbazole
Chrysene
Di-n-burylphlhalale5

Total# of
Samples

27

137
73
123
137
131
135
137
130
134
137
137
137
122
131
117
137
130
137
133

24
24
24
24
24
24
24
24
24
24
22
24
23

136
136
136
137
137
137
137
137
137
130
133
137
136

Hits

27

136
15

112
137
129
28
137
119
134
137
137
137
35
130
15
2
29
136
133

1
3
5
1
5
2
1
1
1
2
3
1
1

24
28
17
55
87
75
86
67
66
5

38
90
50

HM
Frequency

%

100

9927
2055
9106
100

9847
2074
100

9154
100
100
100
100

2869
9924
12.82
146

22.31
9927
100

4.17
1ZS

20.83
417
20.83
8.33
417
417
417
833
1364
417
4

1765
2059
125

4015
63.5
54.74
6277
4891
4818
385
2815
6569
3676

Minimum
Detected

me/kg

1 14E-04

1 98E+03
490E-01
860E-01
1.51E+OI
260E-01
240E-01
370E+OO
6 IOE-01
I40E+00
443E+03
1.80E+00
4 06E-KH
500E-02
340E+00
860E-01
1 10E+00
160E+00
760E-HK)
52DE+00

380E-03
1.40E-02
290E-04
1 80E-04
220E-04
430E-04
1 IOE-01
2.90E-02
530E-03
100E-02
290E-01
460E-01
340E-01

140E-OI
180E-01
590E-02
830E-02
1. IOE-01
8.40E-02
8.50E-02
8.40E-02
9.10E-02
420E-02
960E-02
7.20E-02
290E-02

Mean
""8*8

8.55E-04

144E+04
199E+01
4.76E+00
2.37E+02
120E-HK)
2.07E-'-00
2.46E-KH
8 I3E-H)0
2.31E+01
178E-HM
3 12E-K)1
1 12E-HB
3 21E-01
1T7E+01
2.15E-KK)
435E+00
501E-KK)
5 81E+OI
757E+01

2S1E-02
16SE-02
I62E-02
I.46E-02
201E-02
279E-02
249E-02
2.19&02
1.07E-02
692E-03
9.87E-02
2.99E-01
286E-01

2 03E+01
2 70E+01
722E+00
3.84E+01
204E+01
1 65E+01
2.81E+01
1 14E+01
1.17E+01
7.43E+00
1.66E+01
2 17E+01
736E+00

Loenormal
Mean
rng/lic

379E^)4

126E+04
884E+00
388E+00
133E-HKI
103E-KM)
157E+00
2.22E+01
611E-HX)
1 37E+01
1 66E+04
1.47E+01
3.62E+02
126E-01
1 14E+01
189E-KW
316E400
389E+00
449E-HJ1
4.31E+01

4.73E-03
423E-03
437E-03
2.33E-03
3.61E-03
4.15E-03
4.81 E-03
4.56E03
222E-03
212E-03
2.49E-02
S25E-02
532E-02

801E-OI
873E-01
743E-01
925E41
IS6E+00
U6E+00
201E+OO
1 18E+00
1 11E-KH)
772E-01
776M1
162E+00
690E-01

Majdmum
Detected
mg/ke

734E^)3

36JE+04
1 21E+01
2 I9E+01
165E-KT3
390E+00
1 23E+01
1 19E+02
3 25E+01
5 28E+02
489E+04
5.66E+02
151E-KM
830E+00
5.18E-H)!
230E+00
1 50E+00
444E+O1
306E+02
2.50E+03

380E-03
240E-01
I 20E-01
180E-04
1 30E-02
730E-04
1 IOE-01
2.90E-02
530E-03
200E-02
920E-01
460E-01
340E-OI

6 10E+02
790E+02
440E-H31
2 60E+03
3 10E+02
240E+02
370E-H)2
1 70E+02
1.10E+02
790E-01
1 20E+03
260E+02
530E-01

Standard
Deviation

mg/kg

1 49E-03

676E+03
1 37E+01
3 19E+OO
3 12E+02
748E-01
1 26E+00
1 29E+01
553E+00
523E+01
644E+O3
735E+O1
227E+03
961E-01
6 85E+00
720E-01
1.63E+OO
438E+OO
5.72E-K)!
228E*02

6.66E-02
491E-02
344E-02
3.44E-02
5 65E-02
667E-02
591E-02
576&02
293E-02
1 WE-02
224E-01
665E-01
6S2E-OI

864E+01
1 16E+02
265E+01
237E+02
463E+01
384E+01
594E+01
2 75E+OJ
297E-K)!
270E+01
107E+02
477E+01
266E+01
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Tablel
Statistical Summary and COPC Selection for Construction Worker Exposed to Soils (0-18' bgs)
Former Koppers Company, Inc., Newport, DE

Analytc
Diodns
2.3,7,8-TCDDEquiv
Inorganics •
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
CobaK
Copper
Iron
Lead'
Manganese
Mercury
Nickel
Selenium
Stiver
Thallium
Vanadium
Zinc
PCBs/Pesttcldes
4,4'-DDD
4,4'-DDE
4.4'-DDT
alpha-Chlordane*
Dieldna
Endosulfanll1 •'
Mutiu
indrin ketone'

Heptachlor
leptachior epoxide

Methoxychlor
PCB-1254
PCB-1260
SemfvobtOes
2-Methybiaphthalene

bcenaphtlme
Acenaphthylene
Anthracene

enzo(a)anthracene
ienzo(a)pyrcne

Benzo(b)fluonuithene
Benzo(g.h,0perylene
)enzo(k)fluorantben»

b«(2-Ethylhexyl)phthaUte
Carbazole

hrysene
Di-n-butylphthalate

95%UCL
mg/Vg

135E-03

1S4E+04
226E+01
524E+00
281E+02
13IE+00
225E-KX)
265E+OI
893E+00
306E-HH
187E+04
4 16E+01
144E+03
466E-01
137E+01
226E+00
438E-KX)
J65E-KK)
6 62E-HH
108E-K>2

S1SE-02
337E-C2
282E-02
266E-02
399E-02
513E-02
456E-02
421E-02
209E-02
137E-02
I81E-01
S32&OI
509E-OI

326E+01
436E+OI
1 IOE+01
7 19E-MJ1
270E+O1
220E+OI
3 65E+01
1 53E401
] 60E+01
1 I4E+OI
3 19E+01
2.8SE+OI
1 UE+Ol

Ix»gnormal95%
UCL
mg/kg
.

137E43

I71E+04
770E+01
561E+00
268E+02
130E+00
281E+00
2.63E+01
1.21E-H31
2 16E+01
190E+04
287E+01
123E+03
23IE-OI
1 35E-HH
259E+00
831E-KH)
6.33E+00
6 18E+OI
6 52E+01

480E4)2
208E-02
3J3E-02
3.05E-02
292E42
568E-02
428E-02
319E-02
138E-02
919E-03
1 8JE-01
641E-01
5 54E-01

1 01E-HM
1 35E-M)!
634E+00
195E-K)!
S 62E+OI
424E+OI
102E+02
2 43E+01
227E+01
658E+OO
759E+00
6 S4E+OI
7.14E+00

Distribution
99%

Confidence

Unknown

Unknown
Unknown
Unknown
Lognormal
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Exposure Point
Concentration

aig/kg

137E-03

1 71E+04
1 21E+01
S61E+00
268E+02
I.30E+00
281E+00
2.65 E+01
1 21E+01
2 16E+01
1.90E-KM
2.87E+01
123E+03
2.31E-01
1.35E+01
230E-HM)
1SOE+00
633E+OO
6.18E+01
6.52E+01

380E-03
Z08E-02
3.33E-02
I.80E-04
130E-02
730E-04
428E-02
290E-02
5.30E-03
919E-03
185E-01
460E-01
340E-01

101E401
1 35E+OI
634E+00
I.9SE+01
5.62E+01
4 24E+01
102E+02
2 43E+01
2.27E+01
790E-OI
7S9E+00
6 54E+01
5.30E-01

Indmtrial
SollRBC

ing/kg

3 80E-05

200E+05
8 20E+01
3.80E-HW
140E-K)4
4 10E+02
200E402
3 10E+05
120E-KM
8.20E-K13
6 10E+04
750E*02
290E+04
6 lOE-fOI
4 10E-rt»3
1.00E-KJ3
100E+03
1 40E+01
1.40E+03
6 10E+04

2.40E+01
1.70E+01
1 70E+01
160E+01
360E-01
1.20E-HJ3
6.10E-KI1
6 10E+OI
130E+OO
630E-01
100E+03
290E+00
29OE+OO

4.10E+03
I20E+04

NA
6IOE+04
780E+00
780E-01
780E+00

NA
7 80E+01
4.10E+02
290E+02
780E+02
200E+O4

1*
Mulmmn

>RBC7

yes

no
no
yo
no
no
no
no
no
no
no
BO

no
no
no
no
no
yes
no
no

no
no
no
no
no
00
no
no
no
no
no
no
no

no
no
NA
no
yes
ye»
y«
NA
yes
no
yes
no
no

b Detection
Frequency

>5%?

yes

yes

ye*

yes

yes
yes
yes
y»
yes

yes

cwstatXLS \0-I8
Page 2 of4

PAL STAMDARDS



Table 1
Statistical Summary and COPC Selection for Construction Worker Exposed to Soils (0-18' bgs)
Former Kvppers Company, Inc., Newport, DE

Anatyte
Dibenz(aji)anithracene
Dibenzo&raa
Dtethylphthatale
Fluorantbenc
Fluorene
Indeno(l>2.3-c.d)pyrene
Naphthalene
Pentachloropbeool
Pnenanuuenc
Pyrene
Volatile*
1,1.2,2-TetrachJoroethane
2-Butanoae
2-Hexanone
Acetone
Benzene
Carbon DisutSde
Ethylbenzene- '
Styrene
TetrachloroctBiene
Toluene
Xytenes (totaO)

Total* of
Samples

136
137
133
137
137
138
136
136
134
137

143
130
130
100
130
130
130
130
127
130
130

Hits
45
30
1

95
31
68
30
6

77
95

13
21
1

34
7
5
19
9
30
40
29

Hit
Frequency

%
3309
219
074
6934
2263
4928
2206
441
S7.46
6934

9.09
1615
077
34

538
385
14.62
692
3937
3077
2231

Detected
mg/kf

740E-02
270E-01
l.OOE-01
820E-02
660E42
560E-02
350E-02
130E-01
410E-02
4.10E-02

1 OOE-01
200E-03
600E-03
300E-03
1 10E-02
400E-03
l.OOE-03
500E-03
100E-03
100E-03
200E-03

Mean
inf/kg

68SE-KX)
203E+01
7.43E+00
5 36E+OI
2 80E+01
1 22E+01
5.92E-K)!
1 76E+01
7.08E+01
4.64E+01

526E-02
361E-02
356E-02
903E-02
336E-02
3.55E-02
1 14E-01
7.82E-02
3.82E-02
1 10E-01
4.86E-01

Lognormal
Mean
me/ke

802E-01
8 53E-01
7 80E-01
229E+00
854E-01
126E-HH)
887E-01
180E-KK)
1.23E+00
2 19E-K)0

102E-02
7.76E-03
754E-03
165E-02
796E-03
751E-03
871E-03
824E-03
828E-03
846E-03
102E-02

Maxtanmn
Detected
me/kg

1 30E+02
5 80E+02
I OOE-01
1 20E+03
770E+02
1 10E+02
300E+03
5 50E+00
2 10E-K)3
8 50E+02

4 OOE-01
380E-02
600E-03
210E+00
5.30E-01
7 OOE-03
430E+00
310E+00
740E-02
570E+00
240E+01

Standard
Deviation

mg/ke
2.30E+01
837E+01
2 66E+O1
1 62E+O2
I 17E+02
266E-H)!
318E+02
658E+01
2.97E+02
1 28E+02

1 51E-01
I.45E-01
146&01
257E4)1
1 30E-OI '
146E-01
551E41
394E41
147E-01
588E-01
268E+00

cwstatXLS \0-18
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Table 1
Statistical Summary and COPC Selection for Construction Worker Exposed to Soils (0-18' bgs)
Former Koppers Company, Inc., Newport, DE

Anaryte
Dibenz(aji)anthracene
Dibenzofuran
Oiethylphthalate
Fluoranthene
Fluorene
Inderw(1^3-c,d>pyraie
Naphthalene
Pentachlorophenol
Phenanthrene
tyrene
Volatile*
1 , 1 ,2,2-TctrachloTocthane
2-Butanone
2-Hexanone
Acetone
Jenzene

Carbon Disulfide
Ethylbenzene
Stymie
Tetrachloroethene
"oluene

Xylcnes (total)

mg/kg

1 01E+01
3 22E+01
1.12E+01
766E+01
4.45E+01
1 60E+01
104E+02
270E+OI
1 13E+02
6 4JE+01

735E-02
J73E-02
367E-02
133E-01
J25E-02
S67EXH
194E-01
1 3SE-01
598EX)2
196E-01
876E-01

Locnormal 95%
UCL

mg/kg
715E+00
1 11E+0]
635E+00
199E+02
146E+01
289E+01
196E+01
1 37E+01
5 63E+01
183E+02

324E-02
154E02
1 43E-02
9 55E-02
153E-02
1 42E-02
287EXJ2
204E-02

' 187E-02
292E-02
647E-02

Distribution
99%

Confidence
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Lognormal
Unknown
Unknown
Unknown

Exposure Point
Concentration

rag/lug

7 15E+00
1 11E+O1
100E-O1
199E-I-O2
146E-H01
2.89EH)!
1 96E-MH
5 50E-HW
S 6JE-I-O1
183E-H02

324EX)2
1 54E-O2
600E-O3
955EJ02
15JE-O2
700E-C3
2.87E-O2
204E-O2
187E-O2
2.92E4>2
647E-Q2

Industrial
SoURBC

mg/kg
780E-01
820E+02
I.60E+05
820E+03
820E+03
780E+00
4 10E+03
4.80E+OI

NA
6 10E+03

2 90E+01
1 20E+05

NA
2.00E+04
200E-K>2
200E+04
2.00E+04
4 10E+04
1.10E+O2
4.10E-H>4
4 10E+05

b
Maximum
>RBC7

yes
no
no
no
no
yes
to
no
NA
no

no
no
NA
DO

no
no
no
no
no
no
no

b Detection
Frequency

>5%T
yes

i

yes

yes

no

This data, set includes samples from the Process/Wood Storage and Dnp Trade areas
NA-Not available
1 The screening level of 750 mg/kg is based on US EPA's ddult blood lead uptake model uoder default exposure assumptions
1 These compounds have no published RBC or RfD values They are sufficiently close in toncrty to Chlordane so that the Chlordane
RBC is applicable to its congeners as a provisional benchmark.
'These compounds have no published RBC or RID values They are sufficiently close in ferocity to Endosulfan so that the Endosulfan
RBC is applicable to its congeners as a provisional benchmark.
' These compounds have no published RBC or Rfl> values They are sufficiently close in toxicity to Endnn so that the Endrin
RBC is applicable to its congeners as a provisional benchmark

cwstatXLS \0-18
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Table 2
Statistical Summary and COPC Selection for Construction Worker Exposed to Soils and NAPL (0-18' bgs)
Former Koppers Company, Inc., Newport, DE

Analyte
DhNdns
2.3,7,8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
(^tronuum
Cobah
Copper
Iron
Uad1

Manganese
Mercury
Nickel
Sotenium
Silver
Thallium
Vanadium
Zinc
PCBs/PesticUes
4.4'4>D0
4.4'4>DE
4.4'-DDT
alpha-CUordane1

Dieldrm
EndosuUanll'
Eadnn
Eadnn ketone4

Heptachlor
•foplachlor epoxidc
vJeJhoxychlof
PCB-1254
PCB-1260
SctnKoUtilcs
2.4-DuncthylpheDol
2-Methylnaphthalene
4-MethyIphenol
Aoenaphthene
Aoenaphthylene

Total « of
Samples

27

164
98
ISO
164
152
160
164
157
161
164
164
164
140
157
144
162
157
164
156 .

24
24
24
24
24
24
24
24
24
24
22

- 24
25

163
163
163
163
163

Hits

27

163
19

139
164
150
34
164
145
161
164
164
164
51
156
22
3
38
163
156

1
3
5
1
5
2
1
|
1
2
3
1
I

I
36
1

45
37

Hit
Frequency

%

100

9939
1939
9267
100

9868
21.25
100

9236
100
100
100
100

3643
99.36
1528
185
242
9939
100

417
12.5

2083
417
2083
833
417
417
417
833
1364
417

4

061
2Z09
0.61

2761
227

Minimum
Detected

rag/kg

1 14E-04

1 98E-KI3
490E-01
860E-01
1 31E+01
260E-01
240E-01
3.70E+00
610E-01
910E-01
4 43E+03
180E+00
3 52E-W1
190E-02
340E400
850E-01
210E-01
890E-01
760E+00
520E+OO

380E-03
1.40E-02
2.90E-04
180E-04
2.20E-04
4SOE-04
1.10E-01
290E-02
530E-03
100E-02
290E-01
460E-01
340E-01

1 20E+01
410E-02
3 10E+01
4.60E-02
5.90E-02

Mean
mg/kg

8S5E-04

1 43E+04
I.52E+01
500E+00
2 43E+02
1 20E+00
181E-KK)
267E+01
780E+OO
2 42E+01
1 83E+04
3 80E+01
1 11E+03
295E-01
1 26E-KH
185E+00
3.70E+00
430E+00
5 58E+OI
7 8SE-H)!

Z81E-02
1.65E-02
1.62E-02
1.46E-02
201&02
2.79E-02
249E-02
219E-02
107E-02
692E-03
987E-02
299E-01
286E-01

6 08E+OO
184E+01
620E-HX)
3 12E+01
6.82E+00

Lognorraal
Mean
mg/kg

379E-04

I 26E+O4
463E+00
400E+00
140E+02
102E-KK)
1.09E+00
2 28E+01
592E+00
1 43E+01
169E+04
1.60E-KH
3 88E+02
1.16E-01
1 13E+01
147E+00
1.83E+OO
290E+00
4 39E+01
466E+01

473E-03
423E-03
437EX)3
2.33E-03
3 61E-03
4.15E-03
481E-03
456E-03
2.22E-03
212E-03
2.49E-02
525E-02
5.32E^)2

6J7E-O1
695E-01
6.61E-01
7.30E-01
7.15E-01

Maxtmmn
Detected
mg*g

734E-03

365E+04
121E+01
3 10E-K11
1 65E-KO
390E-KX)
1 23E-H)!
244E402
3 25E+01
528E+02
773E+04
892E+02

. 1 5IE-KI4
830E-HX)
5 18E+01
230E+00
1 50E-HX)
444E-K)!
306E-I-02
2 50E-KI3

380E-03
240E-01
120E-01
1.80E-04
130E-02
730E-04
1 10E-01
290E-02
530E-03
200E-02
9.20E-01
460E-01
340E-01

I.20E+OI
610E-KI2
3.10E+01
140E-KO
990E+01

Standard
Deviation

mgAg

1 49E-03

661E+03
144E-K)!
390E+00
3 04E-K>2
753E-01
1 33E+00
229E+01
542E+00
507E+01
8 34E-«O3
977E-H)1
2 14E+O3
900E-01
659E-KM)
913E-01
215E-KH)
429E-KJO
533E+01
2 14E-KI2

666E-02
491E-02
3.44E-02
344E-02
565E-02
667E-O2
59IE-02
576E-02
293E-02
192E-02
224E-01
665E-01
652E-01

2 43E+O1
808E-HH
243E-M)!
1 52E+O2
2 53E+01

cwstatXLS \0-lffnpl
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Table 2
Statistical Summary and COPC Selection for Construction Worker Exposed to Soils and NAPL (0-18' bgs)
Former Koppers Company, Inc., Newport, DE

Analyte
Diorira
2.3.7.8-TCDD Equiv
Inorganics

Aluminum
Antimony
Arsenic
Banura
Beryllium
Cadmium
Ckronrium
Cobalt
Copper
Iron .
Lead1

Manganese
Vlercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc
PCBs/Pestiddes
4.4--DDD
4,4'-DDE
4.4--DDT
alpha-Chlordane*
Dieldrin
Endosuifanll1

Endrin
Endrm ketone4

HepUcfclor
ieptachlor epoxide

Methoxychlor
PCB-12S4
PCB-1260
Sernivofatiles
,4-Dunethylphenoi

2-Methybiaphthalene
4-Mdbytphenol
Acenaphthene

Lcenapbthyicne

95%UCL
ing/kg

135E-03

1 51E+04
1 76E-KI1
5 53E+00
2 83E+02
130E+00
1 98E+00
296E+01
831E+00
3 08E+OI
1 94E+04
5 07E+01
I 39E+03
421E-01
1 34E+01
198E-MW
398E-KK)
4.87E-KW
627E+01
1 07E+02

5 I5E-02
337E-02
282E-O2
266E-02
399E-02
513E-02
4J6E-02
421E-02
209E-02
I.37E-02
I 8IE-01
532E-01
J09E-OI

923E+00
2 88E+O1
9 36E+00
509E+01
1 01E-KH

Lojnormal
95% UCL

mg/kg

137E-03

1 6SE+04
580E+01
5 71E+00
274E-K)2
1.29E+00
3 42E+00
280E+OI
109E-K)!
231E+01
194E-KM
3 34E+01
1 24E+03
228E-01
1 33E+OI
233E+OO
1.17E+01
585E-KH)
5 85E-K)1
703E-H)!

480E-02
2.08E-02
333E-02
305E-02
292E-02
568E-02
428E-02
3 19E-02
1 38E-02
9I9E-03
I83E-OI
641E-01
554E-01

405E+00
746E+00
417E+00
107E+OI
541E+00

Distribution
99%

Confidence

Unknown

• Unknown
Unknown
Unknown
Lognormal
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

• Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown

. Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown

'Exposure Point
Concentration

rag/kg

137M3

I65E-KW
1 21E-H31
S7IE-KX)
274E+02
1.29E+00
3.42E-KX)
280E+01
109E+01
23IE+01
I.94E+04
3 34E-K)]
1 24E+03
2.28E-01
I.33E-H)!
230E+00
1 50E+00
5.8SE-KW
5.85E+01
7.03E+01

380E-03
2.08E-02
333E-02
1 80E-04
130E-02
7.30E-04
428E-02
290E-02
530E-03
9.19E-03
185E^)1
460E-01
340E-01

4.05E-KX)
746E+00
417E+00
107E+01
5 41E+00

Industrial
SollRBC

mt/kg

380E-05

2.00E+05
820E-K)!
3 80E+00
1.40E+04
4 10E+02
2.00E+02
3 IOE-KJS
120E-KW
8 20E+03
6IOE-KM
7 50E+02
290E-K)4
6 10E+01
4 10E+03
1 OOE+03
l.OOE-KO
140E-K>1
140E-tK»
610E-HM

2.40E+01
170E+01
I TOE-Ull
1 60E+01
360E-01
1 20E+03
6 10E-H)!
6 10E+0J
130E+OO
630E-01
1 OOE+03
290E-KX)
290E-HX)

4 10E+03
4 10E+03
IOOE-HJ3
120E+04

NA

Is
Maxunom

>RBCT

yes

no
no
yes
no
no
no
no
no
no
yes
yes
no
no
no
no
no
yes
no
no

no
no
no
no
no
no
no
no
no
no
no
no
no

no
no
no
no
NA

b Detection
Frequency

>5%T

yes

yes

yes
yes

yes

•

yes

cwstatXLS \0-18-npl
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Table 2
Statistical Summary and COPC Selection for Construction Worker Exposed to Soils and NAPL (0-18' bgs)
Former Koppers Company, Inc., Newport, DE

Analyte
Anthracene
Benzo(a)aDthraceoe
Benzo(a)pyrene
Benzo(b)fluorantheiK
Benzo^gXQperylene
Benzo(k)fluorantbene
bts(2-E%thexyl)phthalate
Butylbenzyiphthalate
Carbazole
Chrysene
Di-n-butytphthalate
Di-n-octytpbthalate
Dibenz(aji)aiithracene
Dibenzofimn
Diethylphthalate
Fluor anthcnc
Fluortne
Indeno(1.2V)-c,d)pyrene
Naphthalene
Pentachloropbenol
Pncnsnthreiie
Phenol
Pyrene
* '.'

Volatile*
1 . 1 ,2;2-Tetnchloroethane
2-Butanone
2-Hexanone
Acetone
Benzene
Carbon Disulftde
Ethylbenzene
Styrene
Tetrachloroethene
Toluene

Tndiloroethene
Xylcnes (total)

Total « of
Samples

164
164
164
164
164
164
133
164
162
164
163
164
163
164
162
164
164
165
163
163
IAI[Vl

163
164

152
139
139
102
139
139
139
519
136
139
139
139

Hits
76
112
100
111
90
88
5
2
59
116
53
1

64
45
2

122
44
91
47
15

1
121

13
21
1

35
7
5
19
9
50
40
1

29

Hit
Frequency

V>
4634
68.29
60 $8
6768
5488
5366
376
1.22

3642
70.73
32.52
061
3926
2744
123

7439
26.83
55.15
2883
92

£1 AQoi.ty
061
7378

8.55
1511
072
3431
5.04
36

13.67
647
36.76
28.78
0.72
2086

Minimum
Detected

rag/kg
8 30E-02
6.70E-02
6.30E-02
850E-02
470E-02
520E-02
4.20E-02
6.50E-02
6.10E-02
4.60E-02
2.90E-02
430E-02
7.40E-02
8.50E-02
6.40E-02
5.70E-02
5.40E-02
3.50E-02'
3.50E-02
420E-02
4mp_iy).\vCAfi

5.70E+01
4.10E-02

l.OOE-01
2.00E43
6.00E-03
3.00E-03
1.10E-02
4.00E-03
I.OOE-03
5.00E-03
l.OOE-03
l.OOE-03
2.00E-03
2.00E-03

Meui
me/kg

3%E-H)1
284E+01
200E+01
3 42E+01
1 22E-K)!
123E+01
728E+00
641E-KH)
1 85E+OI
300E+01
643E+00
6.41E+00
667E+00
2 50E+01
649E+00
998E+01
387E-K)!
1 35E+01
5.09E+01
1 54E+01
1 ^gF i/VT1 AOli^V*

6.36E+OO
7.61E-K)!

4.99E-02
3.42E-02
337E-02
908E-02
3.18E-02
3.36E-02
1.07E-01
7.35E-02
360E-02
1.03 E-01
336E-02
4.S5E-01

Lognomul
Mean
mg/ke

915E-01
1 68E+00
149E+00
2.34E-HX)
1.28E+00
1 14E+00
7.64E-01
671M1
7.12E-01
182E+00
602E-01
672E-01
8 23 E-01
745E-01
6 81E-01
249E+00
740E^)1
1.37E+00
775E-01
147E+00
i y5P4^n1 AA&^VU

6.64E-01
245E+00

9.90E-03
765E-03
745E-03
167E-02
783E-03
7.42E-03
8S2E-03
809E-03
8.13E-03
829E-03
739E-03
983E-03

Maximum
Detected

mg^tg
260E-MJ3
1.60E+03
740E-H)2
1 20E+03
2 70E+02
320E+02
790E-01
930E-02
1.20E-HJ3
1 60E+03
530E-01
430E-02
130E-KH
1 30E+03
100E-01
860E+O3
250E+03
340E402
300E+03
5 50E+00
IinF-wtdlVLfr\f^

5 70E+01
5 70E-K>3

4.00E-01
380E-02
600E-03
210E-KK)
530E-01
700E-03
430E+00
3 10E+00
740E-02
570E+OO
2.00E-03
240E+01

Standard
Devtatfon

mg/kf
2.3JE+02
1 31E-K)2
6 70E+01
107E+02
3 26E+01
3 65E+01
2.67E+01
2.44E+01
1 13E+02
1.31E+02
2.45E+01
244E+01
2 22E-K)!
1.26E+02
245E+01
684E-H32
221E+02
357E+01
292E+02
607E+01
Q (\AF+{\*)if V*#C»TV*

246E+O1
457E+02

1.47E-01
141E-01
141E-01
255E-01
126E-01
141E-01
533E-01
3 81E-01
1.42E-OI
569E-01
141E-01
259E+00

cwstatXLS \0-18-npl
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Table 2
Statistical Summary and COPC Selection for Construction Worker Exposed to Soils and NAPL (0-18' bgs)
Former Koppers Company, Inc., Newport, DE

Anaryte
Anthracene
Benzo(a)anUiracene
Benzo(a)pyrene
Benzo(b)rluoranthene
Benzo(gji.t)perylene
Benzo(k)fluorantbene
bis(2-Etbylhexyl)phthalate
Butylbenzylphlhalale
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Otbenz(aji)anthracene
jiDenzoniran
Diethylpbthalale
nuoranthene
nuorene

Indeno(l ,2.3-c,d)pyrene
Naphthalene

cnlftciuorophttiOi
Phcnanthrene
M^not
Pyrene
Volatile*
l,l,2,2-Tetr»chloroetbane
2-Butanooe
2-Hexanone
Acetone
Jenzene

Caibon Disuffide
ilhylbenzene

Styreoe
etrachloroetncnc

Toluene
Trichloroelhene
Xyienes (total)

9SV.UCL
rag/kg

7.00E+01
4.53E+01
2.87E+01
4.81E+01
1.64E+01
1.71E+01
1.11E+OI
9.S7E+00
3.33E+01
4.70E+01
9.61E+00
9.S7E+00
9.33E+00
4.13E+OI
9.68E+00
I.88E+02
6.73E+01
1.81E+01
8.88E+01
2.33E+01
2.46E+02
9.35E-HX)
1.33E+02

6.96E-02
5.40E-02
5.33E4>2
1.33E-01
4.95E-02
3.34E4)2
1.82E-01
I.27E-01
J.63E-02
1.83E-01
3.34E-02
»30E4l

Lognormal
95V.UCL

mg/kg
1.58E+01
5.92E+01
4.66E+01
1.12E+02
2.45E+01
2.08E+O1
6.32E+00
4.S6E+00
6.«3E^OO
7J3E+01
5.23E+00
4.37E-KK)
6.3SE+00
8.65E+00
4.70E+00
2.09E+02
1.16E-H)!
2.95E+01
IJJE-H)!
1.12E+01
4.98E+01
4J7E+00
1.88E+02

2.93E-02
1.43E42
1.33E-02
9.83E-02
1.46E-02
1.3JE-02
2.60 E-02
1.89E-02
I.74E-02
2.64E-02
I.35E-02
5.33E-02

Distribution
99%

Confldenee
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown ,
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Exposure Point
Concentration

ing/kg
1 58E+01
5.92E+01
4 66E+01
I 12E+02
2 45E+01
208E+01
7.90E-01
9.30E-02
6.63E-KK)
7.33E+01
3.30E-01
430E-02
6.38E+00
8.65E+00
100E-01
2.09E+02
1.16E+01
2.93E-rtl
1 35E+01
S.SOE+00
4.98E+O1
427E+00
1.88E+02

2.93E-02
145E-02
6.00E-03
9 83 E-02
I 46 E-02
700E-03
260E-02
1.89E-02
174E-02
264E-02
200E-03
333E-02

Industrial
SoURBC

me/kg
6 10E-KM
780E-HH)
7.80E-01
780E+00

NA
7 80E+01
410E-K)2
4 IOE+04
2.90E+02
780E+02
2.00E+04
4 10E+03
7.80E-01
8.20E+02
160E+05
8 20E+03
8 20E-K)3
780E+OO
4 10E4O3
480E+01

NA
1 20E+OS
6.10E+03

290E+0)
100E-H)3

NA
2.00E+04
200E+02
200E+04
200E+04
410E+04
1 IOE+02
4 10E+04
320E+02
410E+05

b
Mwdmnm
>RBC?

no
yes
yes
yes
NA
yes
no
no
yes
y»
no
no
yes
yes
no
yes
no
ye*
no
no
NA
no
no

no
no
NA
no
no
no
no
no
no
no
no
no

Is Detection
Frequency

>5%?

yes
y»
yes
yes
yes

yes
yes

yes

yes

yes

X"

no

This data set includes samples from the Process/Wood Storage and Dnp Track areas
NA-Not available
1 The screening level of 730 rag/kg is based on US EPA's adult blood lead uptake model under default exposure assumptions
2 These compounds have no published RBC or RfD values. They are sufficiently close in tenacity to Chlordane so that the Chlordane
RBC is applicable to lU congeners as a provtsional benchmaifc
1 These compounds have no published RBC or RfD values. They are sufficiently close in toxicrty to Endosutfan so that the EndosuUaa
RBC is applicable to its congeners as a provisional benchmaifc.
* These compounds have no published RBC or RfD values. They are sufficiently close in toxicity to Endnn so that the Endnn
RBC is applicable to its congeners as a provisional benchmark

cwstaLXLS \0-18-npl
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Table 3
Statistical Summary and COPC Selection for Industrial Worker Exposed to Surface Soils (0-12 " bgs)
Former Koppers Company, Inc., Newport, DE

Anatyte
Dtoxlns
2.3.7.8-TC0D Equiv
Inorganics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
boa
Lead'
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zmc
>CBs/Pestitldes

4.4VDDD
4,4'-DDE
4.4--DDT
alpha-Chtora ne1

DieMnn
Endosulian :'.'
Sndnn

Endrin kdone4

Heptachlor
Heptachlor epoxide
Methoxychloi
PCB-1260

Total » of
Samples

12

43
,24
38
43
42
42
43
41
42
43
43
43
35
39
37
43
42
43
43

7
7
7
7
7
7
7
7
7
7
7
8

Hits

12

43
10
36
43
42
23
43
33
42
43
43
43
17
39
7
2
19
42
43

1
3
4
I
3
1
1
1

' 1
2
3
1

Hit
Frequency

%

100

100
4167
9474

100
100

54.76
100

8049
100 '
100
100
100

4857
100

1892
4.65
45.24
9767

100

14.29
4286
5714
1429
42.86
1429
1429
14.29
1429
28.57
42.86
12.5

Minimum
Detected

mg/kg

148E-04

207E+03
6.50E-01
120E-KJO
211E+01
2 60E-01
2.40E-01
3 70E+00
610E-01
530E+00
443E+03
380E+00
406E+01
500E-02
400E+00
860E-01
1.10E+00
1 60E+00
760E+00
6.40E+00

380E-03
140E-02
690E-03
I80E-04
240E-03
450E-04
1 10E-01
290E-02
S30E-03
100E-02
2.90E-01
340E-OI

Meaa
nig/kg

I69E-O3

I73E+04
1.25E+01
631E-KW
5.29E+O2
172E-KM)
143E+00
2 42E+O1
645E-HX)
476E-K)!
159E-HM
620E+O1
2.55E+03
6.45E4I
1 23E-K)!
1.73E+00
357E+00
5.56E-KK)
894E401 '
992E+O1

8.71 E-02
4.72E-02
464EXI2
4.53E-02
611E-02
8.78E-02
7.59E )̂2
6.57E-02
3.I9E-02
190E-O2
266E-01
8.13E-01

Lognornul
Mean
mg/kg

977E-04

1 45E+04
3.24E-K)0
4 88E+00
362E+02
142E+00
9.56E-01
199E-KU
354E+00
2 52E-M)!
1 49E+04
3 53E+OI
1 24E+03
I.64E-OI
101E+OI
127E-H)0
1 65E+00
323E-KX)
5.70E-K)!
628E+01

1.58E-02
107E-02
1 59E-02
728E-03
107E-02
I.46E-02
167E-02
139E-02
6.11E-03
S21E-03
702E-02
1.96E-OJ

Maximum
Detected
mg/kg

734E-03

365E-HM
1 2IE+01
2 19E+01
1 65E-KO
390E+00
210E+00
1.19E+02
1 20E+01
528E+02
282E+04
477E-H)2 .
9 81E+03
830E+00
5 I8E+01
230E-KK)
150E-HK)
444E-H)!
306E+02
8 74E+02

380E-03
240E-01
120E-01
180E-04
1.30E-02
450E-04
1 10E-01
290E-Q2
J30E-03
200E-02
920E-01
3.40E-01

Standard
Deviation

mg/kg

1 98E-03

9 54E+03
1 41E+01
460E-KK)
415E+02
982E-01
104E-KX)
193E+O1
599E+00
882E+O1
5 18E+O3
929E-K)!
281E-K)3
1 56E+00
102E+O1
979E-01
221E+00
744E+00
901E+01
139E+02

106E-01
875E-02
547E-O2
546E-02
972E-02
106E-O1
9 53E-02
976E-02
503E-02
342E-02
357E-01
994E-01
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Table 3
Statistical Summary and COPC Selection for Industrial Worker Exposed to Surface Soils (0-12" bgs)
Former Koppers Company, Inc., Newport, DE

AruryU
Diozins
2.3.7,8-TCDD Eojnv
Inorganics
Aluminum
Antimony
Arsenic
Banura
Beryllium
Cadmium
Chromium
Cobalt
Copper
[TOO
Lead1

Manganese
Mercury
NickeJ
Selenium
Silver
Thallium
/aimiium

Zinc
PCBs/Pe«tlcUe»
4.4'-DDD
4.4'-DDE
4,4'-DDT
alpha-Chlordane*
)ieldnn

Endosulfan II1

Lndnn
Endrm ketone*
Hcptacfalor
Heptachlor cpoxide.
Methoxychlor
PCB-1260

95%UCL
me/kg

2 71E-03

198E+04
1 74E-HH
757E+00
636E+02
198E+00
I.70E+00
292E+01
802E+00
706E-H31
173E+04
8 58E+01
327E+03
1.09E+00
1 51E+01
20OE+00
4.14E+00
749E+00
1.13E+02
1 35E+O2

I 65E-01
1 11E-01
866E-02
854E-02
132E-01
1 65E-01
146E-OI
137E-01
6 88E-02
4.41E-02
528E-01
148E+00

Lognornul
95% UCL

mg/kj

544E-03

221E+04
120E+02
856E-KK3
8 53E+02
221E+00
230E+00
294E-HH
217E+01
5.89E+01
1 81E-KM
8.22E+01
5 50E+03
857E-01
144E+OI
2.84E+00
2 05E+01
8.56E+00
128E+02
128E+02

623E+02
803E-KH)
739E+00
369E+03
436E+01
437E+03
172E+02
5.35E+01
187E+01
178E+00
1 34E+02
4 17E+02

Distribution 99%
Confidence

Lognomu)

NornHl/Lognonnal
Unknown
Lognocmal
Lognonnal

Normal/Lognormal
Unknown
Lognonnal
Unknown
Lognormtl

Normal
Lognomul
Lognonnal
Unknown
Unknown
Unknown
Unknown
Unknown
Lognonnal
Lognonnal

Unknown
Lognonnal

Nonnal/Lognorma!
Normal/Logoormal

Lognonnal
Narmal/Lognormal
Normal/Lognormal

Lognonnal
Lognonnal
Lognonnal

NormsO/Lognormal
Lognonnal

Exposure Point
ConcentrBtloB

me/kg

544E-03

221E+04
1 21E+01
856E+00
853E-K)2
22IE+00
2 lOE+00
294E-H)!
I 20E-K1I
5 89E-HH
173E+04
822E+01
5 50E-H13
857E-41
I44E-KI1
2 30E+00
150E+00
8.S6E-KW
128E-H)2
128E+02

380E-03
240E-01
1.20E-OI
1 80E-04
130E-02
430E-04
1 lOE-01
2.90E-02
S30E-03
200E-02
920E-01
340E-01

Industrial Soil
RBC

mg/kg

380E-05

" 2.00E+05
8.20E+01 .
380E+00
140E+04
4 10E+02
2.00E+02
3 10E+05
120E+04
8 20E403
610E404
750E-M)2
2.90E-KM
6 10E+01
4 10E+03
100E-K)3
100E-H53
I40E+OI
1.40E+03
6 10E+04

240E-H)!
1 70E+01
1 70E+01
1 60E+01
3.60E-01
1 20E+03
6 10E+O1
6 10E+01
130E+00
6.30E-01
l.OOE+03
290E-HX)

IsMaxfanum
>RBCT

yes

no
no
yes
no
no
no
no
no
no
no
no
no
no
no
no
no
yes
no
no

no
no
no
no
no
no
no
no
no
no
no
no

b Detection
Frequency

>S%?

yes

yes

yes

iwstalxls \0-12"
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Table 3
Statistical Summary and COPC Selection for Industrial Worker Exposed to Surface Soils (0-12" bgs)
Former Koppers Company, Inc., Newport, DE

Analyte
SeonJvolatiles
Acenaphthene
Acenaphthylene
Anthracene
Bereo(a)anthrecene
Benzo(a)pyrene
Berazo(b)fluoranthene
Berazo(g,h,i)perylene
Beozo(k)fluonuilhene
Caotazole
Chrysene
Di-o-butylphthalate*
Dibcoz(ath)aiitlif acetic
Dibcnzofutan
Fluocantfaene
Ruorene
IntfianO ,2,3-c,d)pyrene
Naphthalene
PenOachlorophenol
rhcnuiuircne
Pyiue
Votetflea
1 , 1 ,2,2-TetracUoroethane
2-BJutanone
Acetone
Benzene
£thyfbenzene

TtlH uchlorocthcne
ToEuene
XyRencs (total)

Total** of
Samples

43
43
43
43
43
43
43
43
43
43
44
43
43
43
43
44
43
43
43
43

38
36
35
36
36
36
36
36

Hits

7
12
27
40
40
40
39
39
20
40
2
32
9
41
6
41
10
3
37
40

2
2
5
1
4
25
16
6

Hit
Frequency

%

1628
2791
6279
9302
9302
9302
907
907

4651
9302
455

7442
2093
95.35
1395
9318
23.26
698
8605
9302

526
556
14.29
2.78
1111
6944
4444
1667

Minimum
Detected

mg/Icg

5 OOE-01
620E-01
140E-OI
380E-01
340E-01
930E-01
340E-01
1 70E-01 .
980E-02
560E-01
190E-01
390E-01
100E+00
940E-02
710E-01
3 OOE-01
4 70E41
650E-01
I 30E-01
5 IOE-OI

1 OOE-01
600E-03
400E-03
110E-02
100E-03
400E-03
100E-03
330E^)3

Mean
mg/kg

9.52E-KIO
6 92E+00
733E-H)!
4.10E+01
3 48E-K)!
6 98E401
2.06E-M)1
228E+01
3 42E-K)!
4.73E+01
733E+00
7.52E+00
1.11E+01
6 63E+01
1 81E+01
247E+01
975E+00
I.65E+01
307E+O1
6 74E-H51

163E-02
690E-03
127E-02
6.24E-03
1 13E-02
1 17E-02
1.15E-02
2 68E-02

Lognormal
Mean
mg/kg

2 37E+00
268E-M30
310E+00
1 50E+01
1 26E+01
251E+01
898E+00
859E+00
229E-KW
1.67E+01
261E+00
3 2SE+00
244E+00
2 12E+01
244E+00
1 03E-K)!
255E+00
580E-HX)
402E-KK)
2 20E+01

723E-03
631E-03
7.19E-03
617E-03
6J7E-03
888E-03
709E-03
6 99 £-03

Maximum
Detected
mtfl*

150E+02
1 30E+01
2 60E+03
I70E+02
240E+02
3 70E+02
940E+OI
1.10E+02
1 20E-KJ3
260E4O2
210E-01
2.20E+01
2 30E+02
3 90E+02
520E+02
1 10E+02
l.JOE+02
2.30E+00
8 50E+02
4 10E+02

3 OOE-01
380E-02
150E-01
1 10E-02
2 OOE-01
740E-02
150E-01
740E-01

Standard
Deviation

mg/kg

240E+01
971E+00
397E+02
4 52E+01
4 48E+01
800E+OJ
207E+01
2.60E*01
1.82E+02
5 83E+01
1 08E+O1
874E+00

. 3 54E+01
933E^1-
790E+01
2 48E+O1
240E+OI
247E+01
1 30E+02
906E-K)!

497E-02
536E-03
270E-02
107E-03
324E-02
I27E-02
2 43E-02
1 22E-01

iwslatxls \O-12"
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Table3
Statistical Summary and COPC Selection for Industrial Worker Exposed to Surface Soils (0-12" 6gs)
Former Koppers Company, Inc., Newport, DE

Amuyte
Semrvobtiles
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(gji,0perylene
Benzo(k)fluorantbene
Caibazole
Chrysene
Di-n-butylphtbalate
Dibenz(aji)anthracene
Dibenzofiiran
Ftuoranthene
Fluorene
Indeno( 1 ,2,3-c.d)pvrene
Naphthalene
Pentachlorophenol
Pbenanthrene
Pyrene
Volatile*
1.1,2.2-TetrachJoroethane
2-Butanone
Acetone
ienzcnc
ithylbenzene
retrachloroethene
Toluene

Xylenes (total)

95% UCL
ing/kg

1.57E+01
941E+00
1 75E+02
5 26E+01
4 63E+0)
9 04E+01
1 59E+01
1 9SE+01
811E+01
623E+01
1.01E-H)!
977E-»-00
2 02E+OI
9 03E+01
3 84E+01
3 10E+01
1 59E+01
2 28E+01
6.42E+01
907E+01

300E-02
842E-03
204E-02
654E-03
204E-02
1 53E-02
1.84E-02
6.14E-02

Lognormal
95% UCL Distribution 99%

ing/kg Confidence

1 76E+01
1 58E+01
6 96E-K)}
213E+02
1.61E+02
422E+02
8 16E+01
1 HE+02
296E-K)!
2.42E-K>2
160E+01
199E+01
1 76EtO|
411E-K)2
2 25E+01
1 11E+02
1 96E+01
361E+01
5 I6E+01
390E-H)2

128E-02
731B4J3
125E-02
6 50E-03
997E-03
139E-02
122E-02
137E-02

Lognoimal
Ijognonnai
Logaonru)
Unknown
Lognormal
Unknown
Unknown
Unknown
LogDomul
LogDonnal
Lognomul
Lognormal
Lognormal
Lognomial
Lognonnal
Unknown
Lognonnal
Locnomial
Lognormal
Lognonnal

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Exposure Point
Concentration

me/kf

1 76E+01
I 30E+01
696E+01
170E+02
1.61E+O2
370E+02
8 16E+O1
UOE+02
296E401
242E+O2
210E-01
199E+01
1 76E+01
390E+02
2.25E+01
I 10E+02
1 96E+01
230E+00
5 16E+O1
390E+Q2

128E-02
731E^O
125E-02
650E-03
9.97E-03
139E-02
122E-02
137E-02

Industrial Soil
RBC
me/kg

1.20E+04
NA

6 IOE+04
7 80E-K)0
7 80E-01
7 80E-KIO

NA
7 80E+01
290E+02
780E+02
2.00E+04
780E-01
820E+02
8 20E+03
8 20E+03
780E+00
4 10E+O3
480E+01

NA
6 IOE+03

290E+01
IOOE+05
2.00E+04
2.00E402
200E+04
1.10E+02
4.10E+04
l.OOE-l-05

IsMaxtmnm
>RBC?

ho
NA
no
yes
yes
yes
NA
yes
yes
no
no
yes
no
no
no
yes
no
no
NA
no

no
no
no
no
no
no
no
no

b Detection
Frequency

=»5%?

yes

yes
yes
yes
y»
yes
yes

yes

yes

yes

This data set includes samples from the Process/Wood Storage and Drip Track areas
NA-Not available
1 The screening level of 750 nug/kg is based on US EPA's adult blood lead uptake model under default exposure assumptions
1 These compounds have no published RBC or RfD values. They are sufficiently close intoncity to Chlordane so that the Chlordane
RBC is applicable to its congeners as a provisional benchmark

1 These compounds have no published RBC or RfD values They are sufficiently close in toncity to EndosuUan so that the Endosulfan
RBC is applicable to its congeners as a provisional benchmark
4 These compounds have no published RBC or RfD values They are sufficiently close in toxiciry to Endnn so that the Endrin
RBC is applicable to its congeners as a provisional benchmark

iwstatxls \0-12"
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Table 4
Statistical Summary and COPC Selection for Industrial Worker Exposed to Surface Soils and NAPL (0-12" bgs)
Former Koppers Company, Inc., Newport, DE

Analyte
Diorins
2.3,7.8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Bonum
Beryllium
Cadmium
Chromium
Cobalt
Copper
inn
Lead1

Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zmc£
PCBs/PestteUes
4.4'-DDD
4.4--DDE
4.4--DDT
alpha-Chlordane*
Jieldnn

Eudosutfanll'
MIlulUI

hndnn ketone4

Heplachlor
leptachlor epoxide

Methoxychlor
PC B- 1260
Setnrvolatfles
2,4-Dimethylphenol
2-Methybiaphthalem
4-Methylphenol

kCenapbUiciie
Acenaphtfaylene

Total A of
Samples

12

67
46
62
67
60
64
67
65
66
"67
67
67
50
62
61
65
66
67
66

7
7
7
7
7
7
7
7
7
7
7
8

67
67
67
67
67.

Hits

12

67
14
60
67
60
29
67
56
66
67
67
67
31
62
13
3

26
66
66

1
3
4
1
3
I
I
1
1
2
3
1

1
18
1

22
31

Hit
Frequency

%

100

100
3043
9677
100
100

4531
100

86.15
100
100
100
100
62
100

2131
462
3939
9851
100

14.29
4286
5714
1429
42.86
1429
1429
1429
1429
28.57
4286
12.5

149
2687
1.49

3X84
46.27

Minimum
Detected

mg/Vj

148E-04

207E-HB
650E-01
1 20E+00
2I1E+01
260E-01
240E-01
370E+00
610E-01
910E-01
443E+03
230E+00
406E+01
210E-02
400E+00
850E-01
210E-01
890E-01
760E+00
640E+00

380E-03
140E-02
690E-03
180E44
240E-03-
450E-04
1 10E-01
2.90E-02
530E-03
100E-02
290E41
340E-01

t 20£f01
410E-02
3.10E+OI
460&02
1 10E-01

Mean
mg/ke

1.69E-03

1.59E+04
7.23E+00
634E-KM)
4.47E+02
1 58E+00
1.09E+00
2.93E-H)!
6.49E+00
4.19E+01
I.77E-H)4
6.85E+01
2.07E-H)3
4^3EX)1
1.25E+01
1.26E+00
2.40E+00
3.85E+00
732E+01
9.78E+01

8.71 E-02
4.72E-02
4.64E-02
4.S3EXI2
6.11E-02
8.78E-02
7J9E4)2
6J7E-02
3.19E-02
1.90E-02
2.66E-01
8.13E-01

4.63E+00
l.OOE-K)!
4.91E+00
2.71E+01
6.36E+00

Lognormal
Mean
mg/ke

977E-04

136E-HM
150E+00
486E-HK)
291E+02
128E+00
530E-01
2 19E-KI1
4 14E+00
223E+01
1 59E+04
3 25E+01
9.90E+02
133E-01
106E+01
866E-01
624E-01
1.83E+00
5.00E-H01
6.61E+01

1 58E-02
1.07E-02
159E-02
728E-03
I07E-02
146E42
1.67E-02
139E-02
611E4I3
521E-03
702E-02
196E-OI

124E+00
I.22E-KX)
1.26E-KX)
1 14E+00
166E+00

Maxfannm
Detected

mg/kf

734E-03

3 65E+04
1 21E+01
3 10E+O1
1 65E-K)3
3 90E+00
2 10E+00
244E+02
2 50E+01
5 28E+O2
773E+04
892E+02
981E+03
830E+OO
5 18E+01
230E+00
150E-HK)
444E+01
306E+02
874E+02

3.80E-03
2.40E-01
1 20E-01
180E-04
130E-02
450E-04
1 10E-01
290E-02
5 30E-03
2.00E-02
920E-01
3 40E-01

1 20E+01
220E+02
3 10E+01
140E+O3
990E+01

Standard
Deviation

mg/kg

1 98E-03

8 63E+03
1 16E+01
5 34E+00
3 85E+02
961E-01
102E+00
3 43E-H)!
5 52E-K)0
7 S4E-HU
1 OOE-KI4
131E+02
2 48E+03
132E+00
8.68E-KM)
980E-01
243E+00
635E+00
764E+01
1 25E+02

106E-01
875E-02
547E<2
546E-02
972E-Q2
106E-01
9 53 E-02
976E-02
5 03 E-02
342E-02
357E-01
994E-01

8 51E-KW
348E+OI
906E+00
I71E-K)2
1 42E-M)!

iwslatxls\0-12"npl
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Table 4
Statistical Summary and COPC Selection for Industrial Worker Exposed to Surface Soils and NAPL (0-12" bgs)
Former Koppers Company, Inc., Newport, DE

Anatyte
Mortis
W.7.8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Binum
Beryllium
Cadmium
Chromium
Cobalt
Conner•wjrjnn

Iron
Lead'
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
•*• <*Zinc '•
FCBa/Pejttlcldef
4.4'-DDli
4.4'-DDE
4.4--DDT
alpha-CMordane'
Dicldnn
Endosutfan II'
Endnn
indnn ketone

Heptachlor
Heptachlor epoade
vlethoxychlor

FCB-1260
SenrvoUtiles
2,4-Dimethylpbenol
2-Methybaphthalene
4-Methylphenol
Aoenaphtbene
Acenaphlhylene

95% UCL
nig/kg

271&03

176E+04
1 01E+01
7.48E+00
525E+02
179E+00
131E+00
3 63E-H)!
7«3E+00
5.74E+01
197E-MJ4
9 54E+01
2 57E+03
808E-OI
1 43E+01
147E+00
291E+00
5 16E+OO
8 88E+O1
123E+02

165E-01
1 I1E-01
866E-02
854E-02
132E-01
I65E-OI
146E-01
137E-01
688E-02
441E-02
528E-01
148E+OO

636E+OO
1 71E+01
676E+OO
621E+O1
925E-KK)

Lognormai
95% UCL

mg/fcg

544E-03

1 86E+04
1 83E+01
770E+00
651E+02
1 95E+00
250E-KH)
328E+OI
137E+01
5 02E+01
194E+04
831E+01
346E+03
565E-OI
1 39E+01
1.72E+00
1 19E+01
540E+00
8 78E+01
1 1SE+02

6 23E+02
8.03E+00
759E+00
3 69E-K)3
436E+OI
437E+03
1 72E+02
S33E-H)1
187E-M)!
178E-KK)
I 34E+02
4 17E+02

847E+00
140E+01
906E+00
186E+01
1 21E+01

Distribution 99%
Confidence

Lognormai

Unknown
Unknown
Unknown
Unknown
Unknown
Normal

Unknown
Unknown
Lognormai
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Lognormai

Normal/Lognonnal
Normal/Lognonnal

Lognorma!
Normal/Lognorma)
Normal/Lognonnal

Lognormai
Lognormai
Lognormai

Normal/Lognonnal
Lognormai

•
Unknown
Unknown
Unknown
Unknown
Unknown

Exposure Point
Concentration

mg/kg

544E-03

186E+04
1 21E+01
770E+00
651E+02
195E-KX)
131E+00
3 28E-KI1
I37E+01
i 02E+01
194E+04
8.31E40I
346E+03
5 65E-OI
1 39E+01
172E+00
150E+00
J40E+00
8.78E+01
1 15E-KJ2

3.80E-03
240E-OI
120EX>1
180E-04
I.30E-02
450E^M
1 10E-01
290E-02
5.30E-03
2.00E42
920E-01
340E-01

8.47E-MK)
140E+01
90«E-KX»
I86E+OI
1 21E-K)!

Industrial SoD
RBC

mg/kg

380E-05

2.00E+05
8.20E^01
3.80E+00
1.40E+04
4 10E+02
2.00E-K)2
3.10E-HJ5
1 20E+04
8.20E+03
6.10E+04
7 50E+02
2.90E-KM
6.IOE+01
4 10E-H)3
l.OOE+03
l.OOE+03
1.40E+01
1.40E+03
6.10E+O4

240E+01
1.70E+01
1.70E-H)!
160E+01
360E-OI
120E+03
6.10E+01
6.10E+01
1JOE+00
630E-01
100E+03
290E+00

4 IOE+03
4 10E+03
l.OOE+03
120E+04

NA

Is Maximum
>RBCT

yes

no
no
yes
no
no
no
no
no
no
yes
y=
no
no
no
no
no
yes
no
no

,
no
no
no
no
no
no
no
no
no
no
no
no

no
no
no
no
NA

b Detection
Frequency

>5%?

yes

yea

ye*
yes

yes

yes

iwstalxk\0-12"iipl
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Table 4
Statistical Summary and COPC Selection for Industrial Worker Exposed to Surface Soils and NAPL (0-12" bgs)
Former Koppers Company, /we., Newport, DE

Analyte
Anthracene
Benzofa)anthracene
Bcnzo(a)pyrcne
Benzo(b)fluoranlhene
Benzo{gji,i)perytene
Benzoflc)fluoranthene
Butylbenzylphthalote
Carbaznle
Cnryscno
Di-n-butyiphthalate
Oi-n-octylphthalate
Dibenz(aji)aiithr&cene
Dibenzofiiran
Diethylphthalate
Fluomlhene
Fluoreae
lndeno(lr2,3-c,(J)pyrene
Naphthalene
Pentadilorophenol
rhensuuijeoe
Phenol
PyieoB
Volatpes
1 . 1 ,2£-Tetrachloroethane
2-Bmanone
Acetone
Benzene
ilhytbenzene

Tetndiloroethene
Toluene
rnchlaroethene

Xylenes (total)

TotaK* of
Samples

67
67
67
67
67
67
68
67
67
68
68
67
67
68
67
67
68
67
67
67
57
67

47
43
V7
•13
45
45
45
43
45

Hits
46
63
63
63
60
59
2

39
64
5
1

50
22
1

65
17
62
26
11
56
1

64

2
2
6
1
4

25
16
1
6

Hit
Frequency

6866
9403
9403
94.03
8955
88.06
294
5821
9552
7.35
>47

7463
3284
147

9701
2537
91 18
3881
1642
8338
149

9552

4.26
444
16.22
222
889
5556
35.56
222
1333

Minimum
Detected

rag/kg
1 20E-01
670E-02
6 30E-02
160E-01
470E-02
520E-02
6JOE-02
610E-02
460E-02
390E-02
4.30E-02
2.90E-01
8 SOE-02
6.40E-02
6 80E-02
540E-02
8.40E-02
520E-02
650E-02
100E-OJ
5 70E+01
610E-02

l.OOE-01
6 OOE-03
4 OOE-03
1 10E-02
l.OOE-03
4 OOE-03
1 OOE-03
2 OOE-03
330E-03

Mean
•ig/kg

6.55E+OI
5 39E-HU
3.74E+01
711E+01
1 98E+01
209E+01
544E+00
3 33E-H)!
5.95E+01
5.43E-KX)
5.44E+00
7.I2E+00
2.66E+01
5.44E-HH)
177E+02
4.91E-K)!
239E+01
l.OOE-K)!
1.22E+01
J.83E+02
5.30E+00
1J5E+02

1.44E-02
6.77E-03
1.84E-02
6.23E-03
1.03E-02
1.06E-02
1.05E-02
6.04E-03
2.27E-02

Lognormal
Mean
mg/kg

2.05E+00
846E-KJO
7.68E+00
1 57E+01
573E+00
4 68E+00
1 29E+00
136E+00
1.02E+01
124E+00
1.30E+00
2.25E+00
1.27E-HX)
131E+00
1 24E-HJ1
1 25E+00
6.57E+00
1.30E+00
2.38E+00
266E+00
\ 27E+00
1 33E+01

7.02E-03
628E-03
786E-03
6.17E4)3
626E-03
827E-03
6.91E-03
595E-03
683E-03

Maxfannm
Detected
mg/kg

260E+03
1 60E+03
740E+02
120E-H>3
270E+02
3 20E+02
930E-02
1 20E+03
1 60E+03
2 10E-OI
430E-02
9 50E+01
1 30E+03
6.40E-02
860E+O3
2 50E-KI3
3 40E+02
240E+02
230E+00
1 10E+O4
5.70E+01
5 70E+03

300E-01
3.80E-02
2.30E-01
110E-02
2.00E-01
740E-02
1 50E-01
2 OOE-03
740M1

Standard
Deviation

mg/kc
3 48E+02
196E+O2
954E+01
1 57E+02
363E+01
436E+O1
997E+OO
171E+02
1 98E-K)2
997E+OO
997E+OO
1 33E+OI
1 6IE+O2
997E+OO
1 05E+O3
311E-K)2
4 50E+01
346E-K)!
2 32E-K)!
1 35E+03
106E+O1
695E-K)2

447E-O2
479E-03
444E-02
9.86E-04
289E-02
1 15E-02
2 18E-02
903E-O4
109E-OI
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Table 4
Statistical Summary and COPC Selection far Industrial Worker Exposed to Surface Soils andNAPL (0-12" bgs)
Former Koppers Company, Inc., Newport, DE

Analyte
Anthracene
Benzo(a)anthrecene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(gji,i)perylene
Benzo(k)fluorantbnie
Butyl benzylphtbalate
Carbazole
Chrysene
Di-n-butylphthalale
Di-n-octytphthalale
Dibenz(aji)aiithracene
Dibenzofimo
Diethylpbthalate
Fluoranthene
Fluorene
Indeoo(l r̂3-c,d)pyrene
Naphthalene
rmtachloropncnoi
rnenanuiieiie
Phenol
Pyreoe ••
Volatile.
1.1,2,2-Tetrachloroethane
E-fiutanone

Acetone
Benzene
Eihylbenzene
Tctrachlorocihene
"oluene
'nchloroethene

Xylenes (total)

95%UCL
Of/Iff

137E+02
939E+01
5 69E-K1I
103E-KKZ
272E+01
297E+01
746E+00
68IE-HH
9 98E+OI
7.45E-KH)
746E-KW
984E+00
594E-K11
746E+00
39IE+02
I 12E+02
33IE+OI
1 7IE-K11
170E+01
459E+02
747E+00
276E+02

2.34E-02
797E-03
308E-02
648E-03
173E-02
135E-02
159E-02
627E-03
501E-02

Lognormal
95T4UCL Distribution 99%

rag/kg Confidence
408E-HU
292E-V02
202E*02
429E+02
7 85E+01
995E+01
1 11E+01
211E-HH
327E-HH
1 24E-KM
1 11E-H)!
I 55E-K)!
1 55E-M)I
1 09E-M)]
6 J9E-M>2
2 15E+01
10IE+02
1 34E+01
3 19E-H51
675E+01
9J6E^OO
567E-KI2

1 11E-02
707E-03
171E-02
64SE-03
898E-43
120E-O2
106E-02
6 38E-03
1 I5E-02

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown'
Unknown
Unknown
Unknown

. Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Exposure Pobrt
Concentration

ing/kg
4.08E+01
2.92E+02
2.02E+02
4J9E-K12
7.85E+01
9.95E+OI
9JOE-02
2.I1E+01
3^7E-K)2
2.10E-01
4.30E-02
I.35E+01
1.J5E-H11
6.40E-02
6.59E-KJ2
2.15E+01
I.01E-KJ2
1.54E+01
2JOE+00
6.75E+01
9.56E^OO
5.67E4Q2

1.11E-02
7.07E-O3
I.71E-02
6.45E-03
8.98E-03
1.20E-02
1.06E-02
ZOOE-03
1.13E-02

Industrial Soil
RBC

roe^S
610E+04
7 80E400
780E-01

' 7 80E-HK)
NA

780E+01
410E-KM
2 90E-H32
7 80E+02
2 OOE+04
4 10E-K)3
7.80E^»1
8 20E+02
1 60E+05
8 20E+03
8 20E+03
7.80E+00
4 IOE-H)3
4 80E+01

NA
1 20E+03
6 10E-f03

290E+01
l.OOE+05
2.00E+04
200E+02
2 OOE+04
I 10E+02
4 10E+04
520E-K)2
4 10E+05

IsMutmum
>RBC?

no
yes
yes
y*«
NA
yes
no
yes
yes
no
no
yes
yes
no
yes
no
yes
no
no
NA
no
no

no
no
no
no
no
no
no
no
no

I) Detection
Frequency

>5%?

y«s
yes
yes
yea
yes

yes
yes

yes
yes

yes

yes

yes

This data set includes samples from die Process/Wood Storage and Dnp Track areas
NA-Not available
1 The screening level of 730 mg/kg u based on US EPA* adult blood lead uptake model under default exposure assumptions
1 These compounds have no published RBC or RfD values They are sufficiently close in toncity to Chlordane so that the Chlordane
RBC is applicable to its congeners as a provisional benchmark.
1 These compounds have no published RBC or RID values They are sufficiently dose m toxicity to Endosulfan so that the EndosuUan
RBC is applicable to its congeners as a provisional benchmark.
4 These compounds have no published RBC or RfD values They are sufficiently dose in toxicity to Endnn so that the Endnn
RBC is applicable to its congeners as a provisional benchmark

rwstatxls\0-12"npl
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TableS
Statistical Summary and COPC Selection of Constituents in Columbia Aquifer Groundwater*
Former Rappers Company, Inc., Newport,. DE

45V

AfMlyte •
Inorganics
Aluminum
Aitimiony
Arswic
Bai'um
Cadmium
CohJt
Cocper
ITCH.
Lew!
Msi.̂ mese
Nickel
Sefriium
Vanadium
Zinc
Pcrt<cldca
4,4' ODD
4.4 -DDE
4,4' DDT
alp,i3-BHC
Disldnn
JnruAilfan II
EiV -suttan Sulfate
vtuin

gai .ja-CUordane
i<-.,.-jchlor

Hr- • ,chlor cponde
Sr. J.olatfles
A** "phthenc
Be o(a)anthracax
Be <<b)fluorantbrrc
Bc.-.-<00fluoranthri"
biM -EOiyIhexyl)phtir>Uie
BI.I-. :benzylp)itbalalc
Cii -ene
>/'. rofuran

DI-. -Aitylphthalate
lu t .uithene
lu «ne

Naphthalene
h;:vuithrene
!̂-. »

Vo.'«dles
Ac:' -no

Total » of
Samples

2
10
11
11
12
12
11
9
10
16
11
11
19
3

3
3
3
3
3
3
3
3
3
3
3

17
17
17
17
16
17
17
17
17
17
17
17
17
17

17

Hits

2
2
1
11
1
g
1
6
2
IS
3
3
2
2

1
2

2
1

I

Hit
Frequency

%

100
20

909
100
833

£6.67
9.09

(£667
20

93.75
27.27
27.27
13 38
66.67

3333
66.67
3333
3333
33.33
33.33
33.33
3333
3333
3333
3333

3.88
588
5.88
588
6.25
S88
588
5.88
588
5.88
S.88
3.88
11.76
3.88

3.88

Minimum
Detected

mg/L

252E-01
5 70E-03
330E-03
290E-02
210E-03
870E-04
150E-03
607&01
5.10E-03
2.44E-02
7IOE-03
320E-03
290E-03
880E-03

I40E-04
100E-05
5.00E-03
1 50E-06
3.50E-05
290E-05
140&05
380E-05
1.60E-05
180E-05
660E-05

300E-03
200E-03
100E-03
100E-03
150E-02
I.OOE-03
l.OOE-03
300E-03
l.OOE-03
400E-03
400E-03
ZOOE-03
2.00E-03
I.OOE-03

600E-03

MCM
mg/1.

273E-01
207E-03
1 I4E-03
675E-02
570E-04
4.96E-03
820E-04
121E-KM)
148E-03
5 17E-01
319E-03
264E-03
867E-04
922E-03

800E-05
247B-05
500E-05
172E-05
450E-05
4.30E-05
380E-05
460E-05
2.20E-05
227E-05
387E-05

329E-03
347E-03
344E-03
359E-03
422E-03
344E-03
359E-03
3.47E-03
318E-03
353E-03
3J5E-03
3.4IE-O3
385E-03
344E-03

4.62E-03

Lognormal
Mean
me/L

272E-01
112E-03
981E-04
532E-02
383E-04
1.94E-03
621E-04
2 83E-01
845E-04
I39E-01
126E-03
1.60E-03
545E-04
592E-03

7.05E-05
191E-05
500E-05
979E-06
444E-05
4I7E-05
327E-05
456E-05
21SE-05
224E-05
346E-05

21SE-03
225E-03
231E-03
2.83E-03
261E-03
231E-03
283E-03
2.75E^>3
202E-03
2.80E-03
219E-03
268E-O3
252E-03
231E-03

456E-03

MaxiDinin
Detected

mg/L

294EX11
900E-03
330E-03
2 13E-01
210E-03
282E-02
I50E-03

320E400
540E-03
1 86E+00
122E-02
1 17E-02
340E-03
1 75E-02

1 40E-04
140E-OS
500E-05
I 50E-06
350E4)5
290E-OJ
140E-05
380E-OS
1.60E-05
180E-OJ
660E-05

300E-03
200E-03
100E-03
IOOE-03
1 50E-02
IOOE-03
IOOE-03
300E-03
IOOE-03
400E-03
400E-03
200E-03
1 10E-02
IOOE-03

600E-03

Standard
Deviation

0ig/L

297E-02
290E-03
775E-04
565E-02
59SE-04
813E-03
6.09E-04
132E+00
199E-03
680E-01
450E-03
333E-03
105E-03
8 08E-03

520E-OS
220E-05
OOOE+OO
136E-05
8.66E-06
121E-05
208E45
693E-06
5 20E-06
4.04E-06
2.37E-05

218E-03
217E-03
218E-03
197E-03
3.S7E-03
218E-03
197E-03
I.94E-03
225E-03
194E-03
218E-03
1 97E-03
2 78E-03
218E-03

7I9E-04

gwstat xls \ Columbia
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Tables
Statistical Summary and COPC Selection of Constituents in Columbia Aquifer Groundwater*
Former Koppers Company, Inc., Newport, DE

Anatyte
Inorganic*
Aluminum
Antimony
Arsenic
Banum
Cadmium
Cobalt
Copper
Iron.
Leadt
Manganese
Nickel
Selenium
Vanadium
Zinc
PesticUes
4.4--DDD
4.4'-DDE
4.4'-DDT
aJpha-BHC
Dteldnn
Endosutfan n1

Eodosulfan Sulfatc1

£ndro
gammarChlordane*
ieptacUor
Heptacfalor epoxide
ScmJvolaales
Acenaphthene
)enzo(a)anthracene

Benzo(b)fluoranthcne
Benzo(k)fluoranthene
bisa~Eibyihexyl)phthalate
Butyibeazylphthalate
Chiysene
)ibenzBtruran

Di-n-butvtphthaUle
FluoraBlhene
Fluorene
Naphthalene
Phenanshrenet
•yrcne

Volatile*
Acetone

95% UCL
mj/L

406E-OI
375E-03
1 36E-03
984E-02
879E44
918E-03
1 15M3
2.03E+00
263E-03
gl5E-01
565E-03
447E-03
138E-03
228E42

I.68E-04
618E-05
500E-05
400E-05
596E-05
634E-05
730E-05
577E45
308E-05
293E-05
786E-03

422E-03
439E-03
436E-03
442E-03
578E-03
436E-03
442E-03
429E-03
4.13E-03
435E-03
428E-03
425E-03
503E-03
436E-03

492E-03

Lognonnal
95% UCL

mj/L

4 21 E-01
574E-03
168E-03
112E4J1
1 I4E-03
222B-02
166E-03

342E+03
358E-03
4 43E+01
163E-02
6.30E-03
167B43
1 62E+05

217E-03
211E-02
5.00E-05
I 42E+06
737M3
1 13E-04
622E4>3
649E-05
439E-05
3.32E-OS
726E-04

892E-03
106E-02
897&03
621E-03
131E-02
897E4)3
62IE-03
590E-03
858E-03
605E-03
923E43
379E-03
104E-02
897E-03

497E-03

Distribution 99V.
Confidence

Unknown
Unknown
Lognonnal
Lognormal
Unknown
Lognormat
Lognormal

Normal/Lognormal
Unknown
Lognonnal
Unknown
Lognormal
Unknown

Normal/Lognormal

Unknown
Normal/Lognormat

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknowm

Exposure Point
Concentration

vtffL

2.94E-01
574E-03
1 68E-03
1.12E-01
1 14E-03
2 22E-02
1 50E-03
3 20E+00
358E-03
186E-HH)
1 22E-02
6.30E-03
167E-03
175E-02

I40E-04
140E-05
500E-05
1 JOE-06
350E-03
290E-05
1 40E-03
380E-05
160E-05
1.80E-05
660E-05

3.00E-03
200E-03
l.OOE-03
100E-03
131E-02
100E-03
100E-03
3 OOE-03
100E-03
4 OOE-03
4 OOE-03
2 OOE-03
104E-02
1 OOE-03

497E-03

Tap Water
RBC
me/L

370E+00
1 30E-03
4SOE^)5
260E-01
180E-03
220E-01
1 50E-01
1 10E+00

NA
730E-02
730E-02
180E-02
260E-02
1 lOEtOO

280E-04
200E-04
200E-04
1 10E-05
420E-06
2.20E-02
220E-02
1 10E-03
1.90E-04
230E-06
120E46

220E-01
920E-05
920E-05
920E-04
480E-03
730E-01
920E-03
240E-03
3 70E-01
150E-01
150E-01
730E-02

NA
I 10E-01

370E-01

Is Maximum
Greater than

RBC?

no
yes
yes
no
yes
no
no
yes
NA
yes
no
no
no
no

no
no
no
no
yes
no
no
no
no
yes
yes

no
yes
yes
y«
yes
no
no
yes
no
no
no
no
NA
no

no

Is Detection
Frequency

>5%T

y«
yes

yes

yes
no
yes

yes

y«
yes

y«
yes
yes
yes

yes

no

• Data set includes MW-1. MW-3. MW-9, and MW-JJ Metals statistics are based on filtered samples
fLead and phenanthrene were considered COPCs and not elunmated based on detection frequency because of their presence in other media
1 These compounds have DO published RBC or RfD values They are sufficiently dose in toxicity to Endosulfan so that the Endosulfan
RBC is applicable to its congeners as a provisional benchmark
1 These compounds have no published RBC or RfD values. They are sufficiently close in toxicity to Chlordane so that the Chlordane
RBC is applicable to its congeners as a provisional benchmark
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Table 6
Statistical Summary and COPC Selection of Constituents in Columbia Aquifer Groundwater and NAPL *
Former Koppers Company, Inc., Newport, DE

Analyte
Diorins
2,3.7.8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Cobalt
Copper
Iron
Lead
Manganese
Nickel
Selenium
Thallium
Vanadium
Zinc
PesHcUn
4.4'-DDD
4?4'-DDE
4j:4'.DDT
fUphft~BHC
Jipha-Chlordane1

DJeldnn
Endosulfanll2

Endosulfan Sulfate1

Endnn
g imma-Chlordane1

jtleptachlor
Heptachlor epoxide
Senuvoutues
2,4-Dimcthylphenol
•* Methylnaphthalene
1-Methy (phenol
4-Methylphenol
Acenaphthene
Accnaphthylene
Anthracene
Benzo(a)anthracene .
iienzo(a)pyrene
Bcnzo(b)uuorantlieRe
Uenzo(gji,i)perylcne
Benzo(k)fluoranthene
1 <is(2-Ethylhexyl)phthalate

Total # of
Samples

5

9
21
25
29
17
22
27
20
27
19
34
21
28
24
25
7

5
5
4
5
5
5
5
5
5
5
5
5

34
34
34
34
34
34
34
34
34
34
34
34
33

Hits

2

8
3
7

29
1
1

23
1

24
5

33
9
10
7
8
6

2
2
2

7
12
7
9
13
9
9
7
3
7
1
3
1

Hit
Frequency

%

40

8889
1429

28
100
588
455
8519

5''
8889
2632
97.06
42.86
3571
2917

32
85.71

40
40
50
20
20
20
20
20
20
20
20
20

20.59
3529
2059
2647
3824
26.47
26.47
20.59
882

20.59
294
8.82
303

Minimum
Detected

mg/L

'672E-06

251E-02
570E-03
220E-03
227E-02
230E-04
210E-Q3
870E-04
150E-03
607E-01
I60E-03
2.44E-02
1.80E-03
310E-03
700E-03
930E-04
750E-03

210E-05
1 OOE-05
500E-05
1.50E-06
1 10E-04
350E-05
290E-05
1.40E-05
380E-05
160E-05
180E-OS
6 60E-05

1 OOE+00
560E-01
470E-01
180E-02
300E-03
2 SOE-02
220E-02
200E-03
130E-02
l.OOE-03
600E-03
100E-03
150E-02

Mean
mg/L

237E-04

607E-01
151E-02
480E-03
234E-01
230E-04
2.IOE-03
282E-02
150E-03
3.83E+01
5.40E-03
974E+00
1.76E-02
330E-02
194E-02
360E-03
1 15E-01

6.22E45
448E-05
575E-05
2.53E-05
420E-05
5.70E-05
558E45
J.28E-05
576E-05
2.82E-05
286E-05
382E-05

130E+00
715E-01
136E+OO
360E-KM)
512E-01
4.21E-02
9.43E-02
8.00E-02
407E-02
505E-02
344E-02
428E-02
3.35E-02

Lognormat
Mean
mg/L

726E-06

I67E-01
298E-03
1 62E-03
744E-02
355E-04
552E-04
9.03E )̂3
8.02E-04
1 50E+01
147E-03
2.02EXH)
5.05E-03
4.89E-03
511E-03
998E-04
305E-02

5 16E-05
3.23E-OS
5.62E-05
164E-05
336E-05
535E-05
5 15E-05
445E-05
5.44E45
2 63E-05
269E-05
3.49E-05

1 31E-02
2.00E-02
1.I9E-02
1.89E-02
173E-02
7.26E-O3
783E-03
64IE-03
6.34E-03
6.31E-03
627E-03
787E-03
696E-03

Maximum
Detected

mgflL

1 17E-03

924E-02
1 51E-03
128E-03
586E-02
33SE-04
390E-04
478E-03
6.01 E-04
413E+00
9.48E-04
561E-01
2 12E-03
228E-03
366E-03

. 695E-04
150E-02

140E-04
140E45
8 OOE-05
1.50E-06
110E-04
350E-05
290E-05
1.40E-05
3.80E-05
160E-OS
1.80E-05
6.60E-05

1 50E+01
1.30E+01
220E+01
520E+01
100E+01
580E-01
230E+OO
210E+00
650E-01
1 OOE+00
600E-03
SSOE-01
150E-02

Standard
Deviation

mg/L

524E-04

192E41
379E-03
1 21E-03
574E-02
125E-04
506E-04
830E-03
600E-04
1 41E+01
1 62E-03
2.78E+00
619E-03
708E-03
490E-03
968E44
392E42

453E-OS
363E-05
1 50E-05
1.72W5
3.80E-05
249&05
2.63E45
306E-OS
243E-05
128E-05
I23E45
189E-05

3.54E+00
2.24E+00
446E+00
I 14E+01
1 71E+00
104E-01
392E-01
358E-01
1 15E-01
173E-01
741E-02
104E4I
686E42

gwstaLxU \ Columbia-2,8
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Table 6
Statistical Summary and COPC Selection of Constituents in Columbia Aquifer Groundwater and NAPL *
Former Koppers Company, Inc., Newport, DE

Aoalyt*
IMoxttts
W.7.8-TCDD Equiv
Inorganics
Aluminum
Antimony .
Arsenic
Banum
Beryllium
Cadmium
CobaH
Copper
Iran
I~f4
Manganese
Nickel
Selenium
Thallium
Vanadium
Zinc
PMtictda
4.4-DDD
4.4--DDE
4.4M>DT
alpba-BHC
alpha-Chlordane1

Dieldnn
EudosuUanll2

EadosuUan Sulfate*
Bodnn
garama-Chlordane1

Heptachlor
Heptachlor eponde
Sctnlvolatllea
2.4-Dunethylpbenol
2-Mcthylnaphthalene
2-Methylphcnol
4-Methylphenol
Aoenaphtheoe
Aoenaphthylene
Anotftkocnc
tenzo(a)anthracene
tenzo(a)pyrene

Benzo(b)fhioranthene
fenzo(gji.i)perylenet
Jenzo(k)fluoranthene

bis(2-Ethylhexyl)phthalatet

95%UCL
mg/L

7 36E-04

2 86E-01
440E-03
203E-03
9 25E-02
408E-04
738E-04
1 18E-02
103E-03
1 96E+01
211E-03
2 83E+00
738E-03
716E-03
682E-03
133E-03
J93E-02

105E-04
794E-OS
751E-05
417E-05
782E-OS
807E-OS
809E-05
820E-05
807E-05
404E-05
404E-03
563E-05

233E+OO
137E+00
266E+00
691E+OO
10IE+00
725E-02
208E-01
184E-01
743E-02
101E-01
559E-02
729E-02
337E^)2

Lognoimal
95%UCL

mg/L

4.22E+05

8 66E-01
6 06E-03
2 18E-03
9.63E-02
4.20E-04
828E-04
252E-02
125E-03
109E+03
2.33E-03
3 07E+01
1.53E-02
920E-03
723E-03
147E-03
672E-01

214E-04
5 12E-04
819E-05
365EX>3
I.34E-04
947E-03
104E-04
216E-04
9.19E-05
4.93E-05
468E-05
754EX)5

4 88E+01
872E+01
239E+01
1 13E+02
331E+01
184E-01
306E-01
1 70E-01
133E-01
130&01
1 29E-01
I05E-OI
I30E41

Exposure Point
DbtrlbudoD 99% Concentration

Confldenee mg/L

Lognoimal

Normal/Lognonnal
Unknown
Lognonnal
Lognofmal
Unknown
Unknown
Lognonnal
Unknown
Unknown
Unknown
Unknown
Unknown
Lognofmal

. Unknown
Lognormal

Nonnal/Lognonnal

Nonnal/Lognonnal
Nonnal/Lognonnal

Unknown
Nonnal/Logoonnal

Unknown
Nonnal/Lognonnal
Nonaal/Lognonnal
Normal/Lognonnal
Normal/Lognonnal
Nonnal/Lognonnal
Nonnal/Lognonnal
Nonnal/Lognonnal

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

1 17E-03

9.24E-02
151E-03
128E-03
586E-02
335E-04
390E-04
478E-03
601E-04
413E+00
948E-04
561E-01
2.12E-03
2 28E-03
366E-03
6.95E-04
1 50E-02

1.40E-04,
140E-05
8.00E-05
1.50E-06
1 10E-04
3.50E-05
290E-09
140E-05
380E-05
160E-05
180E-OS
660E-05

1 50E+01
1 30E+01
2 20E+01
5 20E+01
100E+01
184E-01
306E-01
I 70E-01
133E-01
130E-01
600E-03
105E-01
1 50E-02

Tap Water
RBC
mg/L

NA

370E+00
150E-03
4 50E-05
2.60E-01
160E-05
180E-03
220E-01
150E-01
1 10E+00

NA
730E-02
730E-02
180&02
260E-04
260E-02
1 10E+OO

280E-04
200E-04
200E-04
1 10E-05
190E-O4
420E-06
220E-02
220E-02
1 10E-03
I90E-04
230E-06
1.20E-06

730E-02
120E-02
180E-01
180E-02
220E-01

NA
1 10E+00
920E-05
920E-06
920E-05

NA
920E-04
480E-03

Is Maximum
Greater than

RBCT

NA

no
yes
yes
no
yes
no
no
no
yes
NA
yes
no
no
yes
no
no

no
no
no
no
no
yes
no
no
no
no
yes
yes

yes
yes
yes
yes
yes
NA
yes
yes
yes
yes
NA
yes
yes

Is Detection
Frequency

>5%T

NA

yes
y«

yes

yes
yes
yes

yes

yes
yes

yes
yes

yes
yes
yes
yes
yes
yes
yes
y«»
yes
yes
no
yes
no
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Table 6
Statistical Summary and COPC Selection of Constituents in Columbia Aquifer Groundwater and NAPL*
Former Koppers Company, Inc., Newport, DE

Butylbcnzylphthalate
Cart»zole
Chrysene
Di-B-butylphlhalale
Di-o-octylphthalate
Dibcozofuran
Fluoranthene
Fluorcne
ln<teno(l,2,3-c,d)pyrene
Naphthalene
Pentachlorophenol
Pheaanthrcne
Phenol
Pynase
Vobtilcs
1 . 1 JZ-Tnchloroethane
2-HIexanone
4-VJethyl-2-Pentanone
Acdonc
BClSXCftO

Chtorobenzene
EtEiylbenzcne
\jcfibylencChlonde
Styraie
Toluene
Xyteocs (total)

Total ft of
Samples

34
34
34
34
34
34
34
34
34
34
34
34
34
34

40
40
40
33
31
35
35
31
35
35
34

Hits
1

12
7
1
1
13
10
13
1
16
11
14
11
10

1
1
1
6
7
1

13
1
10
13
13

. Hit
Frequency

%
294
3529
2059
294
294
3824
2941
38.24
294
4706
3235
41 18
3235
2941

25
25
25

1818
2258
286

3714
323
2857
3714
3824

Minimum
Detected

rnf/L
1 OOE-03
9.00E-02
1 OOE-03
I OOE-03
1. OOE-03
3 OOE-03
4 OOE-03
4 OOE-03
5 OOE-03
2 OOE-03
140E-63
2 OOE-03
9 OOE-03
1 OOE-03

530E-02
100E-02
3 OOE-03
6 OOE-03
150E-02
3 OOE-03
4 OOE-03
2 OOE-03
2 OOE-03
2 OOE-03
120E-02

Mem
rag/L

32IE-02
156E-01
7.33E-02
310E-O2
289E-02
3.50E-01
3.46E-01
370E-01
2.80E-O2
491E-KX)
141E-02
7.92E-O1
485E-KK)
229E-01

2.80E-03
3.90E-03
399&03
835E-03
863E-02
469E-03
490E-02
468E43
329E4>2
I 17E-01
177R01

Lognormal
Mean
mg/L

636E-03
122E-02
8 OOE-03
591E-03
621E-03
1 74E-02
119E-02
1.42E-02
589E-03
441E-02
102E-03
172E-02
212E-02
904E-03

576E-03
S49E-03
564E-03
6 08E-03
6.64E-03
239E-03
838E-03
240E-03
463E-O3
725E^)3
134E-02

Maximum
Detected

mg/L
OOE-03
80E+00
60E+00
OOE-03
OOE-03

720E+00
990E100
8.60E-HM)
5 OOE-03
600E+01
600E-02
2 IOE-K11
580E+01
6.50E+00

530E-02
l.OOE-02
3 OOE-03
200E-02
920E-01
3.00E-03
4 IOE-01
2 OOE-03
5 20E-01
I.50E+00
190E-KX)

Standanl
Devlatton

mg/L
672&02
343E41
275E-01
6.45E-02
5 83E-02
1 23E-KJO
169E-KM)
146E+00
564E-02
1 14E+01
434E-02
358E+00
1 34E+01
I11E+00

108E42
779&03
816E-03
978E-03
230E-01
8.17E4>3
932E-02
866E-03
983E-02
332E-OI
387E-OI

gwstat xls \ Columbia-2,8
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Table 6
Statistical Summary and COPC Selection of Constituents in Columbia Aquifer Groundwater andNAPL*
Former Koppers Company, Inc., Newport, DE

Analyte

ButylbenzylphthaUte
Carbazote
Chrysene
Di-n-butylphthalate
Di-n-octylphthatate
Dibenzofuran
Fluoranthene
Fluorene
Indeno(1 3. J-c.d)pyrenet
Naphthalene
Pentachlorophenol
Phenanthrcne
Phenol
Pyrene
VobtUes
1 , 1 ,2-Tn cfaloroelhane
2-Hexanooe
4-Methyl-2-Pentanone
Acetone
Benzene
^hiombciujene
Ethylbenzene
Methyfene Chlonde
Styrene
Toluene
Xylenes (total)

95%UCL
rog/L

5 16E-02
2 56E-01 .
I 53E-OI
498E-02
439E-02
708E-01
839E-01
796E-01
444E-02
823E+00
267E-02
1 83E+00
8 76E+00
552E-01

867E-03
758E-03
783E-03
112E-02
156E-01
703E-03
758E-02
732E-03
6.1IE-02
2.12E-OI
290B-01

Lognormal
95%UCL Distribution 99%

mg/L Confidence
1.14E-01
296E+00
I32E-OI
120E-01
I 01E-01

5.69E+00
8.18E-01
8.I9E+00
1.01E-01
233E+04
1.88E-01
1.85E+01
4.63E+02
6.37E-01

8.60E-03
643E-03

, 6.45E-03
978E-03
2.64E-01
8.66E-03
179E-01
8.02E-03
6.49E-02
5.48E-01
2.39E+TO

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown .
Unknown

Exposure Point
Concentration

mg/L
100E-03
180E+QQ
1 32E-01
100E-03
100E-03

569E+00
818E-OI
819E+00
500E-03
600E+01
600E-02
1 83E+01
3 80E-K)!
637E-01

860E-03
6.43E-03
300E-03
978E-03
264E-01
300E-03
1.79E )̂l
200E-03 '
6.49E-02
548E-01
I.90E+00

Tap Water b Maiiroum
RBC Createrthan
mj/L RBC?

730E-01
3.30E-03
9 20E-03
370E-01
7 30E-02
240E-03
1 SOE4>1
I50E-01
9 20E-05
7 30E-02
560E-04

NA
2.20E+00
1 10E-01

190E-04
NA

290E-01
370E-01
360E-04
3 SOE-03
130E-01
4 10E-03
160E-01
7SOE^»
J20E+00

no
yes
yes
no
no
ye«
yes
yes
yes
yes
yes
NA
yes
yes

yes
NA
no
no
yes
no
yes
no
yes
yes
yes

Is Detection
Frequency

>«%?

yes
yes

yes
y«
y*
no
yes
yes
yes
yes
yes

no
no

yes

yes

y«
yes
yes

• Data set includes MW-1. MW-2. MW-3. M W-8, MW-9, and MW-15 Metals statistics are based on filtered samples
NA-Not available
t Benzo(£ii)perylene. bis(2-etbylhexyl)phthalate, and mdeno( 1 J^-od)pyreae were considered COPCs and not eliminated
based on detection frequency because of their presence in other media.

1 These compounds have no published RBC or Rfl> values They are sufficiently dose in toxicity to Chlordane so that the Chlordane
RBC is applicable to its congeners as a provisional benchmark.
"These compounds have no published RBC or R/D values They are sufficiently dose in toxicity to Endosulfan so that the Endosulfaa
RBC is applicable to its congeners as a provisional benchmark.

gwstal xls \ Columbia-2,8
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Table 8
Statistical Summary and COPC Selection for Trespasser Exposed to Surface Soils (0-12 " bgs)
Former Koppers Company, Inc., Newport, DE

Analyte
Dioxms
2,-3.7,8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
vhromium
Cobalt
Copper
ron
Lead1

Manganese
Mercury

Nickel
Selenium
Silver!;
Thallium
Vanadium
line

PCBi/Pestfddea
4.4--DDD
4,4'-DDE
4,4'-DDT
alpha-Chlordane2

Dieldnn
Endosulfan II1

tadnn
ndnn ketone

gamma-Chlordane1

Jeptachlor
'eptachlor eponde

Methoxychlor
PCB-1254
PCB-1260
SemlvobrtUes
2,4-Dimethylphenol
2-Methymaphthalene ••
4-Methylphenol
Acenaphthene
Acenaphthylene
Anthracene
)enzo(a)anthracene

Benzo(a)pvrene
Benzo(b)fluoranthene
5enzo(g.h,i)perylene

Bcnzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate

Total # of
Samples

18

72
43
66
72
68
71
72
69
70
72
72
72
59
67
65 ,
72
68
72
72

16
17
IS
17
15
17
17
17
17
17
17
16
17
IS

.72
72
72
72
72
72
72
72
72
72
72
70

Hits

18

72
19
64
72
68
41
72
61
70
72
72
72
31
67
14
2

22
71
72

4
8
7
3
5

. 2
1
2
t
1
2
5
1
4

1
16
2
19
22
47
65
64
66
62
62
4

Hit
Frequency

%

100

100
44.19
9697

100
100

5775
100

8841
100
100
100
100

5254
100

21.54
278
3235
9861
100

25
4706
46.67
1765
33.33
1176
588
1176
588
588
1176
31.25
588

22.22

1.39
2222
2.78

26.39
3056
6528
9028
8889
9167
8611
8611
5.71

Minimum
Detected
mg/kg

931E-05

2 07E+03
650E-01
120E+00
211E+01
260E-OI
800E-02
3 70E+00
6 10E-01
530E+00
443E+03
J80E+OO
406E+01
500E-02
400E+00
860E-0)
1 lOE+00
160E+00
760E+00
640E+OO

380E-03
220E-04
690E-03
180E-04
3 10E-04
450E-04
1 10E-01
290E-02
110E-04
530E-03
100E-02
420E-02
402E-02
830E-03

360E-02
980E-02
720E-02
4.30E42
150E-01
530E-02
9 30E-02
8 10E-02
160E-01
120E-01
460E-02
670E-02

Mean
mg/kt

175E-03

148E+04
935E+00
699E+00
3 85E+02
136E+00
140E+00
2J3E+01
7.12E+00
393E-H)!
175E+04
5 81E+01

" 1 70E+03
1 17E+00
1.22E+01
1.69E+00
347E-HK)
518E+00
705E+01
9.35E-K)!

788E-02
2.55E-02
279E-02
345E-02
610E-02
645E-02
599E-02
573E-02
335E^02
280E-02
227E-02
2I1E-OI
650E-O1
636E-01

1 75E+01
871E+01
1 41E+OI
I ME-Ktt
1 37E+01
550E+02
887E+01
564E+01
974E+01
287E+01
382E+01
1 80E+01

Lognormal
Mean
me/kg

721E-04

1J7E+04
210E+00
554E+00
252E-H)2
1 11E+00
887E-OI
203E+01
450E-MX)
2.34E-K)!
165E+04
3 86E-HJ1
6 78E+02
2 10E-01
1 08E+01
1.23E+00
1 50E+OO
330E-KX)
4.93E+01
677E-H)!

176E-02
747E4)3
I.17E-02
657E-03
1 18E-02
1.24E-02
I38E-02
I34E-02
631E-03
616E-03
577&03
659E-02
147E-01
1 50E-01

208E-KK)
239E-HK)
206E+OO
2.23E-«)0
2 32E+00
412E-KX)
1 25E+01
987E+00
1 89E+O1
6 95E+00
664E+00
2 17E+00

Maxunum
Detected
me/kg

734E-03

365E+04
1 21E+01
3 19E+01
1.65E-KI3
390E+00
340E-KH3
U9E+02
464E-KI1
5 28E+02
312E-KM
477E+02
9 81E+03
196E+01
3.18E-K)!
330E400
1 50E-KH)
4 44E+01
3.06E+02
874E-HJ2

100E-01
240E-01
1 20E-01
280E-02
270E-02
470E-03
1 lOE-01
470E-02
1 10E-04
530E-03
200E-02
920E-01
402E-02
340E-01

360E-02
2 90E-K13
1 10E+O2
3 IOE403
820E+01
150E-MM
1 20E-KI3
550E+02
750E+02
240E+02
4 70E+02
530E-01

Standard
Deviation

me/kg

235E-03

8 29E+O3
1 32E>O1
539E+OO
371E+O2
907E-01
I03E+OO
1 53E+01
711E+00
711E-H)!
540E-rt)3
745E-»K)1
2 45E-*O3
3.09E+OO
796E+OO
992E-01
226H-KK)
619L+OO
738E-KH
1 11E+02

923E-02
571E-02
404E-02
47SE-02
905E-02
926E-02
870E-02
868E-02
479E-02
450E-02
389E-02
335E-01
923E-O1
896E-01

5 80E+01
390E+02
433E+01
4 85E+02
421E+O1
2 24E+O3
2 10E-K)2
1 10E-r02
1 62E+02
482E+01
766E-K)!
5 88E+01

tresstalXLS \0-12"
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Table 8
Statistical Summary and COPC Selection for Trespasser Exposed to Surface Soils (0-12" bgs)
Former Kippers Company, Inc., Newport, DE

Analyte
Diorins
2,3.7.8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead1

Manganese
Mercury
Nickel
Selenium
Silver
Thallium
VanSnum
Zmc$
PCBs/Pesti.-les
4,4'-DDD
4.4--DDE
4.4--DDT
alpha-Chlor.! oie2

Tieldrm
SndosuUan if
tadnn

Endnn ketoiit '
gamma-Chic, .lane2

Heptachlor
[eptachlor Ktoxide
'cuioxycfuor

PCB-1254
PCB-1260
Semivobtiln

,4-Dunetnyiphenol
2-MethylnapiJoalene
4-Methylphc-.v,l
Acenaphthe-i.
AcenaphthyK-i-:
Anthracene
Benzo(a)anth. -.cene
5enzo(a)pyr«v>t

Benzo(b)fluoi- vithene
Bcnzo(g4u)l fvlene
Benzo(k)flu>v Athene
tns(2-Ethylh< , >l)phthalate

95% UCL
mg/kg

272E-03

1 64E+04
1 27E+01
8 10E+00
4.59E+02
153E-KK)
161E+00
2 63E+01
8.33E+00
5 35E+01
I83E+04
728E+OI
2 18E+03
185E+00
1 38E+01
190E+00
391E+00
643E+00
831E+01
1 13E+02

t I9E-01
497E-02
462E-02
J46E-02
102E-01
104E-01
967E-02
941E-02
537E-02
470E-02
J91E-02
358E-01
(04E+OO
l.OOE-KK)

290E-H)!
I64E+02
'•. 27E-M)!
> IOE+02
220E+01
'91E+02
;30E+02
781E+01
.' 29E+02
J82E+01
333E+01
?..98E+Ol

Lognormal
95% VCL

mg/kg

656E-03

170E+O4
307E+01
840E+00
308E+02
1 J9E+OO
2 20E+00
261E+01
1 42E+OI
421E+01
190E+04
691E+OI
261E+03
137E+00
1.34E+01
2.50E+00
1 59E+O1
7I2E+00
823E+01
I08E+02

243E+00
124E-01
104E-01
982E-01
175E+00
1 16E+00
618E4I
3 26E-01
844E41
2 11E-01
127E-01
1 14E+OO
699E+00
7.51E+00

3 IOE+01
8.69E+01
2 63E+01
120E-KJ2
2 32E+01
8 14E+02
564E-K12
3 59E+02
8 36E+02
I32E+02
236E+02
32IE+01

Dbtrikution
99% Confidence

Lognormal

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Lognormal
Lognormal
Lognormal
Lognormal
Lognonnal
Unknown
Unknown
Lognonnal
Unknown
Lognonnal
Lognormal
Unknown
LogDoima]

Unknown '
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Eiposure Point
Concentration

6S6E-03

1 70E+04
1.21E+01
840E+00
3.08E+02
139E+00
2.20E+00
2 61E+01
1 42E-KH
421E+01
1.90E+04
691E+01
261E+03
137E+00
1 34E+OI
2 50E+00
130E+00
7 12E-KM)
8.23E+01
1 08E+02

I.OOE-01
124E-01
I04E-01
280E-02
2.70E42
4 70E-03
1 10E-OI
470E-02
I.1QE-04
530E-03
200E-02
9.20E-01
402E-02
3.40E-01

3.60E-02
869E+01
2 63E+01
1.20E+02
2 52E+OI
8 14E+02
3.64E+02
3 39E+02
730E+02
132E+02

• 2 36E+02
5 30E-01

IndostrlalSoO
RBC

mg/kg

380E-OJ

200E+03
820E+OI
380E+00
1.40E+04
4 IOE+02
200E+02
3 10E+03
1 20E+04
820E+03
610E+04
7 30E+02
290E+04
6 10E+01
4 10E+03
IOOE+03
l.OOE+03
140E+01
140E+03
610E+04

240E+01
1 70E+01
I 70E+01
160E+01
360E-01
1 20E+03
6 10E+01
6 10E+01
440E+00
130E+00
630E-OI
1 OOE+03
290E+00
2.90E+00

4 10E+03
410E+03
l.OOE+03
120E+04

NA
610E+04
7.80E+00
780E-01
780E+00

NA .
780E+01
4 IOE+02

bMaxfanum
>RBC7

yes

no
no

- ye*
no
no
no
no
no
no
no
no
no
no
no
no
no
ye*
no
no

no
no
no
no
no
no
no
PO

no
no
no
no
no
no

no
no
no
no

NA
no
yes
yes
yes
NA
yes
no

Is Detection
Frequency

yes

yes

yes

yes

y«
yes
yes
ye»
yes

tresstatXLS \0-12"
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TableS
Statistical Summary and COPC Selection for Trespasser Exposed to Surface Soils (0-12*
Former Koppers Company, Inc., Newport, DE

bgs)

Anatyte
Butylbenzylphlhalate
Caitazole
Chrysene
Dibenz(a4i)anllvacene
Dibenzofiina
Di-n-butylphtfaalate
Fluorantheae
Fluorcne
Indeno(l,2r3-c.d)pyrcne
Naphthalene
fentachloropheool

IttlMl^lLtlLJ JJlirnenamnrcBe
Phenol
Pyrene
Vobttta
1 .1 ̂ ,2-Tetrachlaroethaiie
2-Butanone
Acetone
Benzene
Etbylbenzene
reti&ciijoroethenc

Toluene
Xylenes (total)

Total # of
Samples

73
72
72
72
72
72
72
72
73
72
72

72
72

43
41
40
41
4)
41
41
41

Hits
4
38
65
49
22
6

68
21
65
25
12

1
67

2
2
9
1
4
28
17
7

Hit
Frequency

%
548
5278
9028
6806
3056
833

9444
2917
8904
3472
1667
Of \ Jf
ol 16

139
9306

463
488
223
244
976
6829
4146
1707

Minimum
Detected
rag/kg

470E-02
400E-02
160E-01
630E-02
540E-02
120E-01
940E-02
4.70E-02
580E-02
6.20E-02
210E-01
1 1/IV_/1130&O1
7.70E+01
2.10E-01

100E-01
600E-03
3.00E-03
I.10E-02
I.OOE-03
4.00E-03
l.OOE-03
3.30E-03

Mean
rag/kg

1 78E+01
265E+02
870E-H11
187E+01
1 11E+02
1 81E+01
226E+02
195E+02
3 33E-H)!
104E+02
4.04E+01
3 68E+02
137E-H)!
2 I2E+02

• 1 J2E-02
. 685E-03

128E-02
6r7&O3
107E-02
1 17E-02
1.10E-02
243E-02

Lognoimal
Mean
mg/Vg

2 13E+00
268E-KK)
1.32E+01
303E+OO
235E+00
2 29E+00
1 75E+01
240E+00
7 86E-K)0
241E+00
483E-KJO
A lATt^j\n4 74li<H)0
2.08E+00
1 89E-KM

7 14E-03
6.33E-03
720E-03
620E-O3
630E-03
873E-03

• 708E-03
6.90E-03

Mazfaninn
Detected
mg/Vg

1 70E-01
8 70E+03
1 10E+03
8 10E+01
3.20E+03
580E-01
4 70E+03
5 60E+03
2.70E-Ktt
3 50E+03
I20E+02
A Ofif,e\t -8 80E+O3
770E+01
360E+03

300E-01
380E-02
150E-01
1 10E-02
2.00E-01
740E-02
1 50E-01
740E-OI

Standard
Deviation

mt/kc
577E+01
1 19E4O3
192E+O2
576E+01
471E4O2
580E+OI
730E+O2
835E+02
542E+01
474E+O2
1 42E+02
1 <*W^A*332K-H>3
424E+O1
629E+02

467E-O2
502E-03
2.60E-02
I02E-03
303E-02
1J7E-02
228E-02
115E-01

tresstatXLS \0-12"
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TableS
Statistical Summary and COJPC Selection for Trespasser Exposed to Surface Soils (0-12'
Former Koppers Company, Inc., Newport, DE

Analyte
But) Ibenzylphthalate
Caifcazole
Chrysene
Dibenz(aJi)anthracene
Dibenzofuran
Di-n-butylphthalate
Fluonmthene
Fluorene
Indeno( 1 ,2,3-c,d)pyreije
Naphthalene
Penta Aloiophenol
Phenarthreoe
Phcnoi
Pyrenn
Volatile*
1, 1 ̂ .'J-Tetrachloroethane
2-Butanone
Acetone
Ber/.sic
Ethy&enzene -
TctnJ/ilOToethene
Toluunr
Xylerxs (total)

95V. UCL
ing/kg

291F+01
499E-I-02
1 23E-. 02
3 OOE-t-01
204E+02
2 95E+-01
3.70E+02
3.60E+O2
439E-HH
l.97EH)2
6 83E-MH
674EKJ2
2.20E+O1
336EH)2

2.72E-O2
8I7E-03
198E-02
6541 -O3
I.87E-O2
150E-02
1 70H-O2
544E-O2

Lognormal
95% UCL DbtribnUon

mg/kg 99V> Confidence
3 44E+01
299E+02
3 85E+02
3.95E401
124E+02
3 15E+01
1 52E+03
2 29E-KJ2
190E+02
1 22E+02
6 62E+01
493E+02
247E+01
144E+03

1 18E-02
720E-03
128E42
650E-03
940E-03
138E-02
1 I3E-02
123&02

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Exposure Point
Concentration

mg/kg
1 70E-01

299E+02
585E-KI2
3 95E401
124E+02
580E-01
1 52E-H)3
229E+02
190E+02
1 22E+02
6.62E+01
493E+O2
247E+01
144E+03

1 18E-02
720E-03
1.28E-02
650E-03
940E-03
138E-02
1 13E-02
123E-02

Industrial Soil
RBC

mg/kc
4 IOE+04
290E+02
780E+02
780E41
8 20E+02
200E+04
8 20E+03
820E+03
7.80E+00
4.10E+03
4.80E-K)!

NA
1 20E+05
6.10E-H)3

290E+01
1 OOE+05
2.00E+O4
2.00E+02
200E+O4
1 10E-K12
4.10E+O4
4 10E+05

bMaxfanum
>RBC?

no
yes
yes
yes
y«
no
no
no
yw
DO

yes
NA
no
no

no
no
no
no
no
no
no
no

b Detection
Frequency

>5%?

yes
yes
yes
yes

y»
•yes
yes

This -Jala set includes samples from al! on-sile areas and Hershey Run sediment
NA riot available
1 Thf *.reening level of 730 mg/kg is ivued on US EPA's aduh blood lead uptake model under default exposure assumptions
1 Tbcac compounds have no published RBC or RfD values. They are sufficiently close in toxicity to Chlordane so that the Chlordane
RBl' •- applicable to its congeners as n provisional benchmark.
1 The.-.- compounds hove no published RBC or RfD values They are sufficiently close in toxicity to EndosuUan so thai the Endosulfan
RBC •* applicable to its congeners as « provisional benchmark
* Thr-v compouods have no pubhshal RBC or RfD values. They are sufficiently dose in toxicity to Endrm so thai (he Endrtn
RBC :• applicable to hs congeners as a provisional benchmark.

tresstat XI-S 0-12-
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Table 9
Statistical Summary and COPC Selection for Trespasser Exposed to Surface Soils and NAPL (0-12 " bgs)
Former Koppers Company, Inc., Newport, DE

Anaryte
Otodiu
2.3.7.8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Banum .
Beryl bum
Cadmium
Chromium
Cobalt
Copper
Iron
Lead1

Manganese J

Mercury
Nickel
Selenium
Silver '
Thallium
/anadium

Zioc
PCBi/Pesfiddes
4.4--DDD
4,4'-DDE
4.4--DDT
alpha-Chlordane1

Dieldrm
Endosulfan U1

£ndnn
Endnnketane*
gairana-Cblordane2

leptachlor
HeptAchlor epoxide
Metnoxycfalor
PCB-1254
PCB-1260
Semlvolaiflej
2,4-Dunethyiphenol
2-Methylnaphthalene
4-Methylpfaenol
Acenaphtbene
Acenaphthylene

ntnTftcenct
Benzo(a)anlhracene

enzo(a)pyrene
tenzo(b)fhioranthene

3enzo(gjM)perylene
3enzo(k)fluoranthene

bis(2-Ethylhexyl)phlhalate
Sutylbenzylphthalate

Total # of Samples

18

114
82
108
114
100
110
114
111
112

, 114
114
114
82
103
107
112
110
114
111

16
17
15
17
IS
17
17
17
17
17
17
16
17
18

114
114
114
114
114
114
114
114
114
114
114
78
US

Hits

18

114
25
106
114
98
50
114
102
112
114
114
114
53
103
26
3

32
113
111

4
8
7
3
5
2
1
2
1
1
2
5
I
4

4
33
6
41
S3
80
105
103,
106
100
95
4
10

Hit
Frequency

%

100

100
3049
9815
100
98

4545
100

9189
100
100
100
100

6463
100
243
268
29.09
9912
100

25
4706
46.67
1765
3333
1176
588
1176
5.88
588
1176
3125
588

2222

3.51
2895
5.26

3596
4649
70.18
9211
9035
9298
8772
8333
513
87

Minimum
Detected

mg/kg

931E-OS

207E+03
6.50E-01
1.20E+00
2 04E+01
200E-01
800E-02
370E-KW
610E-OI
9.10E-01
4 43E+03
230E+00
406E+01
1 50E-02
4.00E+00
8.50E-01
210E-01
8.40E-01
760E+00
640E+OO

380E-03
2.20E-04
6.90E-03
1 80E-O4
3 10E-04
450E-04
1 10E-01
290E-02
1 10E-04
5.30E-03
I.OOE-02
420E-02
402E-02
830E-03

360E-02
4.10E-02
420E-02
430E-02
5 SOE-02
460E-02
3 SOE-02
4.00E-02
l.OOE-01
470E-02
460E-02
670E-02
4 70E-02

Mean
mt/ke

1 75E-03

1 39B+04
5S9E+00
6 63E+00
342E+02
123E+00
1 06E+00

:'2 60E+01
. 6 84E+00

337E+01
1.83E+04
623E+01
140E+03

' 888E-01
1 24E+01
125E+00
2 28E+00
349E+W
600E+01
938E+01

788E-02
255E-02
279E-02
34SE-02
6 10E-02
645E-02
S99Er02
573E-02
335E-02
2.80E-02
227E-02
211E-01
650E-01
636E-01

1 18E+01
703E+01
9 81E+00

. 109E+O2
1 11E+01
437E+02
882E+01
S.25E-H)!
9.14E+O1
2 54E+01

' 3 24E+01
1 63E+01
1 22E+01

Lopionnal
Mean
mg/kt

721E-04

' 1.22E+04
137E-KX)
527E-KK)
2 25E-K)2
9 J3E-01
5 3SE-01
2 13E+01
4.89E-KK)
2.10E+01
1.69E+04
3 51E-KJ1
621E+O2
168E-01
111E+OI
8 65E-01
598E-01
175E+00
4 45E+O1
683E+01

176E-02
747E-03
1 17E-O2

' 6 57E-03
1 18E-02
124E-02
138E-02

•134E-02
631E-03
616E-03
577E-03
659E-02
I 47E-01
1 50E-01

1 10E-KM)
129E+00
109E-KK)
I 18E+00
144E-HX)
228E-KK)
705E+00
6.19E-KW
1 22E+01 )
441E+00
370E+00
1.93E+00
1 10E+00

Madmum
Detected

mg/kg

734E43

36JE+04
1 21E+01
3 19E+01
1 65E+03
390E-KH)
340E+00
244E+02
4 64E+01
528E+02
773E+04
892E+02
9 81E+03
196E+01
S.18E+01
330E+00
1SOE+00
444E+O1
306E+02
874E-KJ2

lOOE-01
240E-01
120E-01
280E-02
270E-02
470E-03
1 10E-01
470E-02
1 10E-04
530E-03
200E-02
920E-01
402E-02
340E-OI

1 20E+01
290E+03
1 10E+02
3 10E+03
130E+02
150E+04
160E+03
740E+02
1 20E+03
2 70E+02
4 70E+02
S30E-01
170E-01

Standard
Deviation

ing/kg

235E-03

735E+03
104E+01
530E-KX)
3 29E+02
881E-01
lOOE-t-00
2.67E+01
605E+OO
6 16E-M51
8 25E-KJ3
1 06E-K>2
2 10E+03
266E+OO
696E-KW
970E-01
241E+OO
533E-MM)
6 19E-KH
105E-Ktt

9.23 E^)2
571E-02
4.04E-02
4.7SE-02
905E-02
9.26E-02 '
8.7OE-O2
868E-O2
479E-O2
4.50E-02
389E-O2
335E-01
923E-O1
896E-01

468E-KH
34OE+O2
3 52E+01
48OE+O2
3 67E-M)!
197E-KJ3
265E-H)2
1 28E-K)2
2 01 E-K>2
5 18E-H)!
8.02E+O1
5 S9E-K)!
467E-K)!

tressutXLS\0-12"npl
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Table 9
Statistical Summary and COPC Selection for Trespasser Exposed to Surface Soils and NAPL (0-12" bgs)
Former Koppers Company, Inc., Newport, DE

Anatyte
Dioxiiii
2.3.7.8-TCDDEquiv
Inorganics
Aluminum
Antimony
Arsenic .
Banum
Beryllium
Cadmium
duuiiuura
Cobalt
Copper
iron
Lead'
Manganese
Mercury
Nickel
Selenium
Silver
Thaffium
Vanadium
Zinc*
PCBVPesttddes
4.4--DDD
4,4'-DDE
M'-DDT
alpha-Chlnrdane7

lieldnn
Sndosulfan H*

Endrm
Endnnketone'
gamma-Chloniane*
Heptachlor
leptachloT eponde

MethoxycUor
PCB-1254
PCB-1260
Semrvobtfk*
2,4-Dunethylpbenol

•Methylnaphthalene
4-Methylphenol
Acenapbtheae
Acenaphthylene
Anthracene
icnzo(a)anthracene

Benzo(a)pyrene
enzo(b)fluoranthene

Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate

95% UCL
mg/kg

2 72E-03

I 50E+04
7 50E+00
748E-HH)
393E+02
1 38E+00
1 22E+00
302E+01
780E+00
4 55E-K)!
1.95E104
7 89E+01
173E+03
138E+00
1 35E+01
1 41E+00
266E+OO
434E+00
697E+OI
1 10E+02

1 19E-01
497E-02
462E-02
5.46E-02
102E-01
1.04E-01
967E-02.
941E-02
537E-02
4.70E-02
391E-02
358E-O1
1 04E+00
1 OOE+00

1.91E-KI1
124E-1O2
1.53E-H)! ,
185E+02
1.68E+01
746E+02
1.30E+02
724E+01
1 23E+02
3 35E+01
4 50E+OI
269E-H)!
I 95E+01

Lognormal
95% UCL

6 S6E-03

132E+04
7.65E+00
7.48E+00
424E+02
I47E-HX)
1 96E+00
275E+01
1 04E+OI
3.83E-H1I
194E+04
705E+01
175E+03
830E-01
1.32E+01
138E+00
754E+00
450E+00
648E+01
1.04E+C2

243E-KK)
I.24E-01
I04&OI
982E41
I75E+00
116E+00
6 18E-01
526E-01
844E-01
2.11E-01
127E-01
1 I4E+00
699E-KK)
751E+00

1 28E+01
3 78E+01
1 24E+01
5 73E+01
1 52E+OI
2 82E+02
500E+03
290E+02
6 26E+02
1 OJE+02
137E+02
2 53E+OI
1 54E+01

Dfatribution
99%

Confidence

Lognormal

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown ,
Unknown
Unknown
Unknown
Unknown
Unknown
UnknoY»!i
Unknown
Unknown

Unknown
Lognonnal
Lognon:ial
Lognonidl
Lognonnal
Lognonnal
Unknown
Unknown
Lognormal
Unknown
Lognonnal
Lognonnal
Unknown
Lognonnal

Unknown
Unknown
Unknown
Unknown
Unknown,
Unknown-
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Exposure Point
Concentration

mg/kg

6 56E-03

152E+04
765E-KH)
748E+OO
424E-K»2
147E+00
196E+00
275E+01
104E+01
383E-H)!
194E+04
705E+OI
1 75E+03
850E-01
1 32E+01
IS8E+00
1 50E+00
450E+00
648E-HH
1 04E+02

l.OOE-01
124E4I
I04E-01
2 80E-02
270E-02
4.70&03
1 10E-01
470E-02
1 10E-04
530E-03
200E-02
920E-0]
402E-02
3.40E-01

1 20E+01
3 78E+01
1.24E+01
5.73E+01
1.52E+01
282E+02
JOOE*O2
2.90E+02
6 26E+02

' 1 05E+02
137E+02
3 30E-01.
170E-01

Industrial SoU
RBC

mg/kg

380E-05

200E-H)5
820E-KJI
380E+00
140E+04
410EtO2
200E+02
3 10E+05
I20E+04
820E+03
6.10E+04
7 30E+02
290E+04
6 10E+01
4 IOE+O3
100E+03
100E+03
140E+O1
1 40E+03
6 10E+O4

2.40E4O1
1.70E+O1
1 70E+01
160E+01
360E-01
1.20E+03
6.10E+01
6 10E+01
160E+01
130E-K)0
6.30E-01
IOOE-MJ3
290E-KX)
2.90E+00

4 10E+03
4 10E-K)3
1.00E-HJ3
I.20E-KM

NA
6.10E+04
7.80E+00
780E-01
780E+00

NA
780E+01
4 10E+02
4 10E+04

bMaxfannm
>RBCT

yes

no
no

Y8*
no
no
no
no
no
no
yes
yes
no
no
no
no
no
yes
no
no

no
no
no
no '
no
no
no
no
no
no
no
no
no
no

no
no
no
no
NA
no
yes
yes
yes
NA
yes
no
no

b Detection
Frequency

yes

yes

;

yes
yes

yes

yes

yes
yes
yes
yes
yes

trcsst*LXLS\0-t2"npl
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Table 9
Statistical Summary and COPC Selection for Trespasser Exposed to Surface Soils and NAPL (0-12" bgs)
Former Koppers Company, Inc., Newport, DE

Analyte
Cartazole
Chrysene
Di-n-butylphthalaJe
Di-n-octylphthalate
Dibenz(aji)anthracene
Dibenzofurao
Diethylphthalate
Fluoranthene
Fluorene
Indeno(lt2,3-c,d)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyretic
VobtUcs
1,1,2,2-Tetrachloroethane
2-Butanone
Aceton?
Benzene
nuorolyi •••

Eihylbenzene
Tdrachtoroefhene
Toluene
Tnchloroethene
Xylenes (total)

Totals of Samplei
114
114
114
115
114
114
115
114
114
115
114
114
111
114
114

56
54
42
54
50
54
54
54
54
54

Hit*
68
107
9
1

SO
41
2

110
38
104
48
22
89
4

109

2
2
10
I
1
4
28
17
1
7

Hft
Frequency

%
5965
9386
789
087
70 18
3596
174

9649
3333
9043
4211
193

80 18
351
95.61

3.57
3.7

2381
185

. 2
741
5185
3148
185
1296

•Detected
mg/kg .

400E-02
460E-02
390E-02
430E-02
6.30E-02
5.40E-02
6.40E-02
470E-02
470E-02
5 10E-02
S20E-02
6SOE-02
S50E-02
900E-02
610E-02

100E-01
6.00E-03
300E-O3
I10E42
2.00E-03
100E-03
400E-03
I.OOE-03
200E-03
330E-03

Mean
me/kg

216E+02
938E+01 '
123E+01
1.22E+OJ
I.47E+01
1.06E+02
122E+01
305E+O2
1 89E+02
3 01E+01
840E+01
2.78E+01
4.74E+02
953E+00
247E+02

131E-02
672E-03
1.78E-02
6.28E-03
602&03
964E-03
104E^>2
985E-03
612E-03
200E-02

Lognormnl
Mean
mg/kg

1 50E+00
8 15E+00
1 16E+00
1 17E+00
203E+00
133E-KM)
1 16E+00
1 01E+01
130E+00
495E+00
136E-KM)
245E+00
279E+00
1 12E+00
1 12E-K)!

693E-03
6.32E-03
778E-03
6.22E-03
5.95E-03
629E-03
806E-03
688E-03
604E-03
6 75E-03

Mudmmn
Detected
mg/kg

8.70E+03
2.20E+03
580E-01
430E-02
130E+02
3 20E+03
780E-02
9.20E+03
5.60E+03
3 50E+02
3 50E+03
I 20E+02
160E-HM
7 70E+01
640E+03

3 OOE-01
380E-02
230E-01
1 10E-02
200E-03
2 OOE-01
740E-02
1 50E-01
200&03
740E-01

Standard
Deviation

me/kg
1 05E-K)3
2.91E-HM
4 69E+01
4.67E-K)!
4.82E-H)!
4.69E+02
4 67E+01
1.30E-HJ3
838E+02
6 19E-KJ1
4 12E-K)2
1 lSE-t-02
217E-H)3
3 45E+OI
931E+02

4.10E-02
437E-03
421E-02
930E-04
789E-O4
2.64E-02
1.13E-02
1.99E-02
868E-04
9.99E-02

tresstat.XLS \0-12"npl
Page 3 of4

ENV1I



Table 9
Statistical Summary and COPC Selection for Trespasser Exposed to Surface Soils and NAPL (0-12" bgs)
Former Sappers Company, Inc., Newport, DE

Analyte
Carbazole
Chrysene
Dt-n-butylphthalate
Di-n-octylphthalate
Dibcnz(aji)anthracene
Dibenzofunm
Diethylphthalate
Fluoranthene
Fluorene
Indeno( 1 ,2,3-c,d)pyrcne
Naphthalene
Pentachloropnenol
Pnenaiillueiie
Phenol
Pyrene
Volatile*
1 , 1 ,2,2-Tetrachloroethane
2-Butanone
Acetone
Jeniene
^hlOfOKM 111

Ethyfbenzene
Tetrachloroetbene
Toluene
Tnchloroetbene
Xylenes (total)

95% UCL
mg/kg

3 80E+02
139E+02
197E-HU
1 9SE+01
2 22E+01
1 80E+02
1 95E+01
3 08E+02
321E+02
3 98E+01
1 48E+02
4 57E+OI
818E+02
1 49E+01
392E+02

223E-02
772E-03
288E-02
6 49E-03
621E-03
157E-02
I30E-02
144E-02
632E-03
428E-02

Lognonnal
95% UCL

mg/kg
109E+02
542E+02
1 51E+01
1 39E+01
246E+01
3 23E+01
1 40E+01
1 48E+03
891E+01
151E+02
5 01E+01
344E-HI1
3.45E+02
1 14E+01
1 26E+03

101E42
697E-03
I68E-02
646E-03
631E-03
847E-03
II3E-02
976E43
641E-03
104E-02

l>\stribution
99%

Confidence
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
'Jnknown
Unknown
'inknown
• Jnknown
'.Inknown
', 'nknown
'nknown

Vnkixywn
unknown

'Unknown
.Inknown
'nknown

•'nknown
(Jaknown
'tOcnown
'iknown

.'nknown
i iknown

'.•nknown

Exposure Point
Concentration

mg/kg
109E+02
3 42E+02
3 80E-01
430E-02
246E-H)!
5 2SE+01
780E-02
1 48E+03
8.91E+OI
151E+02
5 01E+01
344E+01
3 45E+02
1 14E+01
1 26E+03

101E-02
697E-03
1.68E-02
646E-03
200E-03
8.47E-03
1 15E-02
976E-03
200E-03
1 04E-02

Industrial SoU
RBC

mg/kg
2 90E+02
7 80E+02
200E+04
4.10E-K13
780E-01
820E-HX2
1 60E+03
820E+03
820E+03
780E+00
4 10E-K)3
480E+OI

NA
120E-K)5
6 10E+03

2.90E+01
100E+05
2 OOE-HJ4
200E+02
940E+02
200E+04
1 10E+02
410E-HM
320E-H)2
4 10E+03

Is Maximum
>RBC?

y«
yes
no
no
yes
yes
no
yes
no
yes
no
yes
NA
no
yes

no
no
no
no
no
no
no
no
no
no

Is Detection
Frequency

>5%T
yes
yes

yes
yes

yes

yes

yes
yes

yes

This data set includes samples from all on-rate Areas and Hersh
NA - Not available
1 The screening level of 730 mg/kg is based on US EPA's adult. •
1 These compounds have no published RBC or RfD values Th>
RBC is applicable to its congeoeis as a provisional benchmark
'These compounds have no published RBC or WD values TU.
RBC is applicable to its congenm as a provisional benchmark
4 These compounds have no published RBC or RfD values Th--;
RBC is applicable to its congeners as a provisional benchmark

•in sediment.

.•d lead uptake model under default exposure assumptions.
re sufficiently close in toxicity to Chlordane so that the Cnlordane

- e sufficiently close in toxicity to Endosulfan so that the Endosulfan

»e sufficiently dose in toxicity to Endnn so that the Endrm

tresstatXLS\0-12"npl
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Table 10
Statistical Summary and COPC Selection for Trespasser Exposed to Non-River Surface Water
Former Koppers Company, Inc., Newport, DE

Anfllyte
Dioxtns
2.3,7.8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Banum
Cadmium
Chromium
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc
PCBs/PrsticMes
alpha-Chlordane
Endosul£mII
gamma-Chlordane
rfethoxyehlor

PCB-12C.O
SemJvotfldle*
Acenaphihene
Anthraco..s
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b tthioranthene
Benzo(g.iv)perylene
3enzo(k)fhioranthcne

bis(2-Eth/lbcxyl)phtbalate
xtuysene

Di-n-binylphtbalate1

^ibenzofiiran
luoranthene

Fluorene
Indeno( 1 .2.3-c,d)pyrene
Naphthalene
'henanthrene

Pyrene
Volatile*
Acetone
Jromome thane.

Carbon Disulfide
Chloromothane
'oluene

Total # of
Samples

14

40
52
45
59
54
55
49
53
56
58
59
58
51
55
49
44

14
13
14
14
14

47
47
47
47
47
47
47
46
47
47
47
47
47
47
47
47
47

39
49
49
48
49

Hits

I

38
3
11
59
1

26
5

29
55
22
59
1
1
4
23
43

5
1
1
2
1

2
2
2
2
4
]
2
I
4
1
1
4
2
1

• 1
2
4

5
2
1
2
1

ait
Frequency

*

7.14

95
5.77
24.44
1OO
1.85

47 .27
10.2

54.72
98.21
37.»
100
1.72
1.96
7.27
46.94
97.73

33.71
7.69
7.14
14.29
7.14

436
4.26
426
4.26
8.3 1
2.13
4.26
2.17
8.51
2.13
213
8.51
4.26
2.13
2.13
4.26
8.31

7.69
4.08
2.04
4.17
204

Minimum
Detected

mg/L

1 99E-06

338E-02
220E-03
140E-03
232E-02
I40E-03
700E-04
I50E-03
1 30E-03
149E-01
200E-03
8.90E-03
1.30E-04
800E-03
7.60E-03
140E-03
215E-02

5.00E-06
800E-06
100E-05
2.00E-05
590E-04

700E-03
3.00E-03
5.00EXJ3
3.00E-03
2 OOE-03
260E-O2
300E-03
300E-03
200E-03
300E-03
1.40E-02
300E-03
400E-03
280E-02
1 70E-02
2 OOE-03 ,
200E-03

4 OOE-03
3 OOE-03
2.10E-02
170E-02
2 OOE-03

Mean
mg/L

243E-06

707E-01
225E-02
425E-03
913E-02
2 23E-03
414E-03
2.02E-02
872E-03
365E+00
401E-03
6.92E-01
866E-OS
I86E-02
524E-03
1.64E-02
717E-02

189E-05
468E-05
2.39E-05
2 I7E-04
506E-04

6.87E-03
570E-03
6 45E-03
577E-03
635E-03
574E-03
615E-03
577E-03
70IE-03
576E-03
549E-03
I06E-02
535E-03
579E4)3
555E-03
602E-03
9 69E-03

497E-03
498E-03
533E-03
5 63E-03
4 94E-03

Lognormal
Mean
mg/L

23SE-06

372E-01
143E-02
384E43
800E-02
1 88E-03
314E-03
132E-02
7.33E-03
1.62E+00
254E-03
276E41
708E-05
159E-02
478E-03
I 16E-02
535E-02

I63E-05
434E-05
234E-05
1 77E-04
506E-04

5 62E-03
5 39E-03
555E-03
540E-03
547E^)3
5.45E-03
546E-03
541E-03
544E-03
540E-03
538E-03
S 78E-03
538E-03
546E-03
540E-03
540E-03
S67E^)3

497E-03
497E-03
515E-03
5 29E-03
4 91E-03

MBzbnuni
Detected

mg/L

1 99E-06

390E-KM)
580E-03
101E-02
3.47E-01
140E-03
111E-02
131E-02
157E^»2
3 42E+01
292E-02
652E+00
130E-04
800E43
246E-02
288E-02
470E-01

100E-05
800E-06
l.OOE-OS
240E-OS
590E-04

TTOEAZ
260E-02
590E-02
2.90E-02
S40E-02
2.60E-02
470E-02
3 OOE-03
900E-02
3 OOE-03
140E-02
250E-OI
180E-02
280E-02
1.70E-02
420&02
210E-01

5 OOE-03
6 OOE-03
2.10E-02
230E-02
2 OOE-03

Standard
Devladon

mg/L

637E-07

892E-01
1.25E-02
185E-03
532E-02
7.29E-04
249E-03
929E-03
4.11E-03
5.85E+00
5.41 E-03
108E-K10
331E-05
4.86E-03
3 03 E-03
1.02E-02
769E-02

8.59E-06
1 16E-05
4.01 E-06
8.28E-05
2 41E-05

1.05E-02
3 13E-03
787E-03
356E-03
719E-03
3. 11 E-03
614E-03
352E-03
124E-02
349E-03
147E-03
3.57E-02
2.01E-03
339E-03
I.86E-03
544E-03
2.99E-02

160E-04
3.22E-04
2 29E-03
309E-03
429&«4
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Table 10
Statistical Summary and COPC. Selection for Trespasser Exposed to Non-River Surface Water
Former Koppers Company, Inc., Newport, DE

Anatyte
Dioxins
2,3,7,8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Banimi
Cadmium'
dtronuum
Cobalt
Copper
Iron
Lead
Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc
PCBa/PesticUet
a] t» Chi'"' rime
EndosulfanH
gajnmd*C<hloni3nc
Methoxychlor
PCB-1260
Semivolatiles
Acenapbthene
Anthracene
Benzo(a)anthracene
Jenzo(a)pyrene
tenzo(b)fluoranlhent

Benzn(g>h,i)perylene
Benro(k)fliioranthene
bis(2-EthyIhexyt)phtlK-.!ate
ZiuysBK

Di-n-butylphthalate
>tbenzofuran
luoranthene
luorene

Indeno(l,2.3-c,d)pyreii>
Naphthalene
Flu H iLMthnuunduunnrenc
Pyrene
VoUtlles
Acetone
Bromomethane
Carbon Disulfide
Chloromethane
'oluene

!>5r-.llCL
^JL

I ''<E-06

>, 4'.E-01
> .4E-02
4 '/I E-03
! OJE-Ol
•• :'»E-03
» '/OE-03
2J4E-02
9 .-:7E-03
4-J/E+OO
; .1E-03
.> 'vE-01
•• iOE-05
'. ?8E-02
5 -)3E-03
•• wE-02
1 UE-O2

; "OE-05
•= : SB-OS
"VS-OS •
. :7E-04
*. .3E-04

' :.'E-03
r r/E-03

>,::E.03
. -. tlv-03
i- -JE-03
c .iE43
;• &03

'.-•f>03
-••E-02

o !£>03
- - .fi-03
; ' -t-02
o ! >>>03
(> . 'E-03
ftu>lv-03
7 't -P_A^- .•C.-VJ

: .".E-02

-•.»:-03
* - .̂-m
o -"i-03
t .:>:-03

•••!G-03

Lognornul
95%UCL

mg/L

279E-06

123E+00
500E-02
4.95E-03
1.03E-01
3.24E-03
6 16E-03
5.77E-02
1 14E-02
621E-HK)
4.49E-03
136E-HK)
126E-04
2.99E-02
577E-03
2.61E-02
8.52E-02

2.95E-OJ
673E-05
2.74E-05
4.93E-04
S.ITE^M

6.81E-03
600E-03
6 5 JE-03
606E-03
6.59E-03
602E-03
6.36E-03
607E-03
6.87E-03
6.05E-03
572E-03
8.18E-03
5.81E-03
606E-03
5.80E-03
£. *a t C-Ato JlcMJj
786E-03

502E-03
508E-03
553E-03
J91E-03
51IE-03

Dbtribotion 99%
Confidence

Normal/Lognormal

Lopvirmftl
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Lognormal

ir L.unKnown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
i * • .Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown

Exposure Point
Concentration

mg/L

199E-06

123E+00
580E-03
4.9JE-03
103E-01
I 40E-03
616E-03
131E-02
1 14E-02
6.21E+00
449E-03
136E-HX)
126E-04

, 8.00E-03
J77E-03
261E-02
8J2E-02

1 OOE-05
800E-06
1 OOE-05
240E-OS
J17E-04

681E-03
600E-03
6 5 JE-03
6.06E-03
6J9E-03
602E-03
636E-03
300E-03
6.87E-03
300E-03
572E43
8 18E-O3
J81E-03
6 06 E-03
J.80E-03
£. "8 1 C^At631 C.-U3
7.86E-03

5.00E-03
J08E-03
5.53E-03
591E-03
200E-03

Ad justed Tap
Water RBC*

mg/L

900E-09

740E+01
3.00E-02
900E-04
5 20E+00
3 60E-02
1 10E+02
440E+00
300E+00
2 20E+01

NA
1 46E+00
2.20E-02
146E+00
320E-03
520E-01
2 20E+01

1 04E-03
440E-OI
I04E-03
3.60E-01
146E-03

440E+00
220E+01
1.84E-03
184E-04
1.84E-03

NA
184E-02
960E-02
1 84E-01
740E+00
300E-01
3.00E+00
3.00E+00
184E-03
3.00E+01

MANA
220E+01

740E+01
174E-02

200E+00
2.80E-02
1 JOE+00

Is Madmnm
Greater than

RBC?

yes

no
no
yes
no
no
no
no
no
yes
NA
yes
no
no
yes
no
no

no
no
no
no
no

no
no
yes
yes
yes
NA
yes
no
no
no
no
no
no
yes
no

XI ANA
no

no
no
no
no
no

Is Detection
Frequency

>5Vo?

yes

yes

yes
yes
yes

yes

no
no
yes
no
no

no

no

See text for explanation of RBC aJjo~.-nents.
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Table 11
Statistical Summary and COPC Selection for Trespasser Exposed to Non-River Sediment (0-12" bgs)
Former Koppers Companyr Inc., Newport, DE

Analyte
Dloriiu
2,3.7,8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadnuum
Cnronuuin
Cobalt
Copper
iron
Lead1

Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc
'CBs/Pesticfates

4.4--DDD
4.4'-DDE
4.4-DDT
Aldrin
alpha-Chlordane1

toldnn
Endosulfan II1

Endosulfan Sulfate*
Endrin
Endnn aldehyde4

jKsnn Icetone
>amrna-Chlordane
leptachlor

Heptachlor epoxide
Methoxychlor
PCB-1254
PCB-1260
Semrvobtttea
1 .2,4-Tnchlorobenzene

^•Dicblorobenzme
2.4-Dichloropheool
2,4-Dnne(hylplKaol
-OhJorophenol

2-Methylnaphthalene
2-Nrtropnenol
3,3'-Dichlorobenzidine
Acenaphthene
Aienaphthylene
Anthracene
Benzo(a)anthracene
Jciuo{a)pyrene
)enzo{b)fluoranlbene

Benzo(gji,i)perylene
3vnzo(k)fluorantnene

Total * of
Samples

31

163
92
141
863
145
155
«63
148
163
063
163
163
149
162
1)1
151
138
163
163

43
43
•43
42
42
43
43
43
43
42
43
43
43
43
38
43
43

162
162
161
161
161
162
161
162
162
162
162
162
162
162
162
162

Hlta

31

163
44
135
Ifi3
138
114
1(2
145
163
163
163
163
128
161
40
16
31
163
163

30
32
16
3
6
6
5
5
2
6
1
17
1
1
3
13
10

2
1
1
2
2
49
1
1

66
41
88
(23
110
124
%
110 .

Hit
Frequency

%

100

100
4783
9574
100

9517
7355
9939
9797
100
100
100
100

85.91
9938
2649
106

2246
100
100

6977
7442
3721
714
14.29
1395
1163.
1163
465
1429
233
3953
233
233
789
3023
2326

123
062
062
124
124

3025
062
062
4074
2531
5432
7593
679
7654
5926
679

Nuiunimn
Detected
mg/ke

920E-05

892E+02
860E-O1
170E+00
2 63E+01
380E-01
390E-01
840E+OO
3.60E+00
420E+OO
220E+03
450E+00

. 576E+OI
4.60E-O2
8.00E+OO
I40E+00
2.00E-01
140E+00
450E-HX)
3 54E+01

370E-04
1.50E-03
J80E-03
180E-03
620E-04
180E-03
390E-03
2.10E-04
1 10E-02
140E-03
270E-02
420E-04
3 20E-03
830E-04
160E-03
180E-02
120E-02

160E-01
780E-02
270E-01
I90E-OI
1 70E-01
490E-02
320E-OJ
740E+00
690E-02
770E-02
690E-02
720E-02
920E-02
670E-02
750E-02
670E-02

Mean
me/kg

677E-04

1 93E+04
958E+00
1 06E+01
421E+02
153E+00
272E-KK)
542E-K)!
1 62E+OI
664E+01
3.07E+04
1 19E+02
774E+02
475E-01
2.73E+01
1 91E+00
323E+00
374E+00
7 80E+01
107E+03

1.05E-01
7.23E-02
863E-02
586E-02
393E-02
981E-02
106E-01
1.13E-01
1.15E-01
1 12E-01
130E-01
661E-02
661E-02
664E-02
624E-01
133E+00
131E+00

3 72E+01
372E-K)!
3 75E+01
3 75E+OI
3 75E+01
103E+02
3 7SE+01
373E-KJ1
245E+02
3 95E-H)!
2 98E+02
I20E+02
590E+01
6 63E+01
441E+01
3 93E+01

Lognormal
Mean
me/kg

2.86E-04

1 78E-H)4
3.17E+00
8.83E-KX)
325E^02
144E+00
141E+00
493E-K)!
1 50E+01
5 33E+01
2.92E-KW
782E+01
5 54E+02
268E-01
2 49E+01
148E+00
145E+00
267E+00
677E-K)!
5.78E+02

1 18E-02
I05E-02
147E-02
7.66E-03
725E-03
1.27E-02
143E-02
137E-02
152E-02
141E-02
184E-02
748E43
868E-03
8.79E-03
6 74E-02
222E-01
187E-01

105E+00
104E-HX)
105E+OO
104E-KX)
1 05E+00
166E+00
105E+00
1.05E+00
2 12E+00
1.15E-KK)
2.94E-K)0
292E+00
2.33E-M)0
3 39E-I-00
I71E-HH)
1 86E-H30

Maximum
Detected
me/kg

622E-03

339E-HM
9 20E+00
3 19E-HJ1
306E+03
3 80E+00
2 59E+01
I36E-KJ2
5 OOE+01
188E+02
548E+04
3 15E+03
527E+03
880E+00
1 11E+02
660E+00
580E-HM
3 26E+01
6 S2E402
8 54E+03'

400E-01
320E-01
120E+OO
1.20E-02
430E-02
290E-02
5.80E-02"
3.80E-02
220E-02
200E-02
270E-02
530E-03
320E-03
830E-04
2.10E-02
580E-01
540E-01

100E+00
780E42
270E-01
380E+OO
780E41
3 20E+03
320E-01
740E+00
860E+03
2.80E+02
1 20E-K)4
3.40E-K»3
750E+02-
1 70E+03
190E+02
8 20E+02

Standard
Deviation

mg/kg

142E-03

6 67E+03
1 26E+0)
640E+00
4.03E+02
489E-01
358E+OO
223E+01
595E-*00
4 19E+01
8.30E+03
252E+02
772E+02
1 13E+00
1 22E+01
1 18E+00
230E+00
3.96E+00
707E+01
135E+O3

321E^)1
306E-01
216E-01
164E4>1
1.64E-01
320E-01
3.21E-01
323E-01
326E-01
329E-01
328E4)1
1.66E41
166E41
166E-01
174E-KK)
327E+OO
327E-MJO

236E+O2
2.36E+02
2.37E-t02
237E+02
237E^02
4.14E-K»2
237E+02
236E+02
1 01E+O3
2 37E»02
1 23E+03
427E+02
245E+O2
2 09E+02
2 36E+02
1 70E-K>2
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Table 11
Statistical Summary and COPC Selection for Trespasser Exposed to Non-River Sediment (0-12" bgs)
Former Xoppers Company, Inc., Newport, DE

Analyte
Dioxins
23.7,8-'l ODD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Barium
BayUiuii
Cadmium
Chromiuri
Cobah
Coppa
Iron
Lead1

Vfangancr,.-
vlercur)
Nickel
Selenium
Silver
Thallium
Vanadiuir
ZincJ

w^nr'""dc"
4.4'-DDi:
4.4>-bix
Aldnn
alpha-Ci- me2

>ieldii»
Endosu!' • i*
Eodosiit:. 'Kate'
Endrui
£ndrm •"-• ' .vde*

Endnni'-- -•'
ajuma . ' * lane
leptacK
leptarh! \ uande

Methoxyi'1- .
FCB-12.V.
PCB-126"
S«mivot> <?-s
1.2,4-Tri- '• robeozeoe
J-Dicht.i 'nnzene

2,4-Dichi '-•phenol
2,4-Dur •;!. . 'i lienol
2-CUoi •»,-'!- -ol
2-Methv!- .• ihalene
2-Nrtropi . . ;
3 J'-Dioh.' .'! ..-.jenzidine
Acenap))S- . : •
Acenaph': .-•rus
Anthrau. .

enzo(a)*x*; rscene
Benzo(i)pyr-:fie
$enzo(bi- ..-.-.anthene
enzofg,h . : . fifty lene

Benz<xV)ii..-;:onlhene

95% UCL
Big/kg

1 11E-03

201E+04
1 18E+01
1 15E+01
473E+02
160E+OO
319E+00
S71E+01
1 70E+01
7 I8E+OI
3 18E+04
1 51E+02
8 75E+02
629E-01
2 89E+01
207E-HW
3 54E-f 00
430E+OO
872E+01
J 24E-K)3

187E-01
1.51E-01
1.42E-01
I01&01
102E-01
180E-01 -
188E-01
1.96E-01
199E-01
I97E-01
214E-OI
109E-01
109EX)1
109E-01
1 10E+00
217E+00
2.I5E+00

6 81E+01
680E+01
6 8JE+01
6 85E+01
6 85E-K)!
1.57E+02
6 85E-KJ1
6 81E+01
376E+02
7 04E+01
4 58E-HJ2
176E+02
9 09E-HH
935E-KJ1
749E+01
6 15E-M)!

Lognorma]

95% UCL
mg/kg

796E-04

210E+04
/ 70E+OJ
1 19E+01
46SE+02
163E+00
473E+00
5 88E+01
I 74E+01
7.67E+01

• 329E+04
127E+02
88SE+02
427E-01
292E+01
230E-KK)
837E400
432E+00
8 10E+01
J 51E+03

217E-01
682E-02
144E-OI
1 08E-OI
1.41E-01
1 27E )̂1
164E-01

. 3.05E-01
'204E-01

I.96E-OI
322E-01
242E-01
1.64E-01
173E-01
I66E+00
360E+00
394E-KK)

688E-KX)
.6.92E+00
693E+00
692E+00
695E+00
886E+0!
693E+00
690E-KK)
362E+02
947E-KH)
740E+02
3 20E+02
9 10E+01
1 65E+02
3 42E+01
551E+01

Distribution 99%
Confidence

Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

. Unknown
Unknown
Unknown

' Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown •
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Exposure Point
Concentration

796E-04

2 10E+04
920E+00
1.19E+01
4 65E-K>2
160E+00
473E+00
571E-HH
1 74E+01
767E-HM
329E-HM
127E+02
8 85E+02
427E-01
2.92E+01
207E+00
580E400
432E+OO
872E+01
1 51E+03

2.17E-OI
6.82E-02
I44E-01
1.20E-02
430E-02
2.90E-02
S 80E42
380E-02
220E-02
200E-42
270E-02
S30E43
320E-03
830E-04
2.IOE-02
3.80E-01
5.40E-OI

100E+00
780E-02
270E-OI
380E+00
780E-01
8 86E+01
320E-01
6.90E+00
362E+02
947E+00
740E+02
3 20E+02
9 10E+01
165E+02
3 42E+01
3 51E-H)! .

Industrial Sofl
RBC

mg/kg

3 80E-05

200E+05
8 20E+01
380E+00
140E+04
410E+02
200E-M>2
3.IOE+05
1.20E+04
820E+03
6.10E+04
7 SOE+02
2.90E+04
6 10E+01
4 10E-H)3
100E+03
1.00E+O3
1.40E+01
1 40E+03
6 10E+04

240E+O1
1 70E+01
1 70E+01
340E-01
160E-K)!
3.60E-01
120E+03
120E+03
6 10E+01
6 10E+O1
6 IOE+01
160E+01
130E+00
630E-01
100E+03
290E-KK)
290E-KW

200E+03
1 80E+04
6 10E+02
4.10E-K13
lOOE-HB
4 10E+03

NA
130E+00
120E+04

NA
6 10E+04
7.80E+00
7 80E-01
7.80E+00

NA
780E+01

Is Maximum
>RBC7

yes

no
no
yes
no
no
no
no
no
no
no
yes
no
no
no
no
no
yes

. no
no

no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no
no
no
no
no
no
NA
yes
no
no
no
yes
yes
yes
no
yes

b Detection
Frequency

yes

yes

yes
yes

yes

no
no

yes
yes
yes

yes
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Table 11
Statistical Summary and COPC Selection for Trespasser Exposed to Non-River Sediment (0-12" bgs)
Former Koppers Company, Inc., Newport, DE

Anaiytc
bis(2-Ethylhexyl)phthalate
Butytbenzylphlhalate
Carbazole
Chrysene
Dibenz(a4i)anthracene
Dibeozofiiran
Dietbylphthalate
Di-o-butylphthalate
Fluoranthene
Fluorene
lndeoo(I ,2,3-c.d)pyrene
Isophorone
Naphthalene
Nitrobenzene
PentacMorophenol
rH»nnn1kfwM»

Phenol
Pyrene
Volatflta
1,1.2^-Tetnchloroethane ,
2-Butanone
Acetone
Jcnzcne
-aibao Disulfide
ithytbenzene

Melhyicne Chloride
Styreoe
Tetrachloroethene
'oluenc

Xylencs (total)

Total ft of
Samples

131
163
162
162
162
162
164
164
162
162
164
162
162
162
161
Ifft1O*

159
162

104
100
92
101
101
101
59
101
101
101
101

Hit*

29
35
58
123
65
69
5
38
132
74
103
1

58
I
g

1(141\M

i
130

3
70

. 69
4
4
17
1
5
46
18
21

Hit
Frequency

%
2214
2147
358
7593
4012
42.59
305
2317
8148
4568
628
062
358
062
497
£A 9C**t A

063
8025

288
70
75

396
396
1683
169
495

4554
1782
2079

Minimum
Detected
mg/kg

6 OOE-02
790E-02
460E-02
720E-02
7.60E-02
580E-02
740E-02
820E-02
480E-02
620E-02
720E-02
9.00E-02
740E-02
290E-01
6 OOE-02
e AimJY)o ^Ufc-v2
1 50E+00
4.60E-02

300E-01
800E-03
500E-03
200E-03
400E-03
200E-03
640E-02
500E-03
200E-03
400E-03
100E-03

Mean

me/Vg
4 59E+01
3 70E+01
111E+02
934E+01
387E+01
177E+02
3 68E+01
3 68E+01
497E-«>2
269E+02
462E+01
3 72E-H)!
I 95E+02
372E-rt)l
9 38E+01
1 0<P^Sf)/ oJt^Ui

379E+01
3.31E+02

689E-02
840E-02
286E-01
536E-02
538E-02
144E-01
836E-02
775E<2
536E-02
897E-02
6.57E-01

Lognormal
Mem
mg/kg

1 17E+00
841E-01
185E-HM)
3 19E+00 '
1 30E+00
I94E+00
1.01E+00
916E-01
457E-HX)
2 45E-MJO
1 84E-KK)
104E-KX)
1.76E+00
105E+00
249E-HM)
1 4f F-4-Aflj *tin.Tvu
107E-HX)
4.0JE+00

142E-02
304E-02
862E-02

23E-02
.25E42
52E-02
4SE-02
27E4)2
17EXJ2
36E-02
77E-02

Madmrnn
Detected
mg/kg

150E+00
120E+00
4 20E+03
2 10E-H)3
4 20E-K11
5 80E-f03
230E41
750M1
170E-f04
930E+03

' 240E+02
9 OOE-02

"770E+03
290E-OI

' 2 20E-HH
o onc^ivAA yVb^v^
1 50E-KK)
120E+04

i

I OOE+00
• 1 10E+00
' 1 OOE+O1
! 1 10E-02

800E-03
3.70E+00

1 640E-02
"3.10E+00
' J 30&02

270E+00
3.50E+01

Standard
Deviation

mg/kg
262E+02
236E+02
4 63E-KI2
2 95E+02
2.36E+02
699E+02
2 35E+02
2 35E+02
1.97E+03
107E+03
235E+02
2 36E+02
9 54E+02
2 36E+02
5 94E+02
1 ldF-4411j J*rtTV*>

239E+02
129E+03

228E-01
210E-01
105E+00
208E-0)
208E-01
556E-01
269E-01
363E-01
2.08E-01
384E-01
373E+00

tresslaLXLS \ marsh sed
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Table 11
Statistical Summary and COPC Selection for Trespasser Exposed to Non-River Sediment (0-12" bgs)
Former Koppers Company, Inc., Newport, DE

Anafyte
bis(2-EthyDiexyl)phthalate
Butylbetvzylphihalate
Carbazole
Chryseoe
Dibcnz(aji)ajithraccne
Dibenzofuran
Diethylphthalote
Di-n-butylphthalate
Fluoranthene
Ftuorene
lndeno(l,2.3-c.il)pyrene
Jsophorone
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Fhcaoi
Pyrene
Volatile*
1,1,24-TetiachIoroelhane
2-Butanone
Acetone
Benzene
CarDtm Disulhd-j
Ethyibenzene
Methylene Chloride
Styrene
Petrachloroethi.- ,e
Toluene
Xylenes (totai)

95%UCL
ing/kg

8 39E+01
6 76E+01
1 71E+02
J 32E+02
6 95E+01
2 68E+02
6 72E+01
672E+01
754E+02
408E+02
767E+01
6 80E+01
3 19E+02
6 80E+01
1 7JE+02
I 22E+03
6 93E+01
500E+02

I06E-0I
119E-01
469E-01
882E-07
884E-02
237E-01
143E-01
1.38E-01
882E-02
1 54E-OI
128E+OO

Lognormal
95MUCL

»g/kg
1 34E+01
819E+00
1 02E+02
264E+02
1 25E+01
255E+02
689E+00
7 18E+00
227E+03
J67E+02
4 56E+01
691E+OO
1 13E+02
684E-KW
1 86E+01
3 I6E+03
717E+00

' 1 17E+03

4IOE-02
884E-02
472E-01
2.87&03
291E-02
678E-02
546E-02
322E-02
294E-02
4IOE-02
159E-01

Distribution 99%
Confidence

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Exposure Point
Concentration

mg/kg
1.50E+00
1.20E+00
1.02E+02
2.64E+02
1.25E+01
2.55E+02
2.30E-01
7.SOE^)l
2.27E-IO3
5.67E+02
456E+01
9.00E-02
1.13E+02
250E-OJ
1.86E+01
3.16E+03
150E-KX)
1 17E-H)3

4.10E4K
8.84E-02
4.72E-01
1.10E-O2
8.00E43
6.78E-O2
S.46E4»
3.22E-02
2.94E«2
4.10E4>2
1.39E-01

Industrial SoU
RBC Is Maximum

mg/kg >RBC?
4 10E+02
4 IOE+04

• 290E+02
7 80E+02
780E-01
820E+02
160E+05
200E+04
8 20E+03
8 20E+03
780E+00
600E+03
4 10E+03
1 OOE+02
480E+01

NA'
1 20E+OS
6 IOE+03

290E+01
100E-KJ5
200E+04
2.00E-KJ2
2.00E+04
200E-KM
760E+02
410E+04
1 10E-H>2
410E+04
4.10E+05

no
no
yes
yes
yes
yes
no
no
yes
yes
yes
no
yes
no
no
no
no
yes

no
no
no
no
no
no
no
no
no
no
no

Is Detection
Frequency

>5%7

yes
yes
yes
yes

yes
yes
yes

yes

This data set includes samples from all on-sitc non-river sediment areas.

° The screening t :vd of 750 mg/kg is based on US EPA's adult blood lead uptake model under default exposure assumptions.
2 These compo t.ds have no published RBC or WD values They are sufficiently dose intoxicity to Chlordane so that the Chlordane
RBC is applicable to Hs congeners as a provisional benchmark.
3 These compounds have no published RBC or Rfl> values They are sufficiently dose in toxichy to Endosulfan so that the Endosutfan
RBC B applicable lo its congeners as a provisional benchmark.

4 These compou-.Js have no published RBC or RfD values They are sufficiently close in toxicny to Endrm to that the Endrm
RBC is applicable to its congeners as a provisional benchmark.
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Table 14
Statistical Summary and COPC Selection for Swimmer Exposed to River Sediments From Christina River
Former Koppers Company, Inc., Newport, DE

Anatyte
Dioiins
2,3.7.8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Banum
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead1

Manganese
Mercury
Nickel
Selenium
Thallium
Vanadium
Zinc
PCBVPeatiddea
4.4'-DDD
4.4'.DDE
4.4'-DDT
alpha-BHC
alpha-ChJordane'
delta-BBC*
OieUrm
Endrin aldehyde4

£iidnn ketone
gamma-Chlordant'
Heptachlor epoxid :
dethoxychlor
PCB-1254
PCB-1260

Total* of
Samples

3

37
23
33
37
23
34
37
29
35
37
37
37
>4
37
35
28
37
-,*•

25
15
20
28
28
25
14
25
28
2S
33
28
28
28

Hit*

3

37
4

33
37
28
16
37
29
35
37
37
37
28
37
12
3
37
37

14
12
8
2
It
3
4
6
3

21
2
9
6
8

Hit
Frequency

%

100

100
17

100
100
97
47
100
100
100
100
100
too
82
100
34
11

100
100

56
80
40
7
39
12
29
24
11
75
9
32
21
29

fcUnlmmn

Detected
mg/kg

9.18E-05

1.19E+03
240E-01
2.20E+00
1.29E-HJ1
2.90E-OI
4.60E-01
6.90E+00
3.40E+00
7.20E+00
4.46E+03
6.60E+00
7.57E-H)!
1.40E-02

3.00E+00
3.40E-01
I.26E+OO
7.30E-KK)
4.02E+01

9.50E-05
2.70E-04
4.10E-05
6JOE-05
I.80E-04
2.10E-04
3.50E-04
9.30E-05
2.20E-04
8.30E-05
3.70E-05
1.20E-04
3.80E-02
3.60E-03

Mean
nig/kg

101E-04

1 46E+04
426E+00
772E+00
2 08E+02
1.13E+00
207E-K»0
4.24E+O1
1.12E+01
284E+01
2.38E-KW
4.86E+01
639E+O2
169E-01
1 93E+01
1 11E+00
208E-KM)
408E401
446E+02

190E-01
758E-02
1.25E+00
283E-02.
7.61E-03
745E^)3
236E-02
382E-02
667E-O2
735E-03
3.41 E-02
648E-02
213E-01
170E4)1

Lopiormal
Mean
mg/kg

10IE-04

1 25E+04
5 87E-01
701E+00
146E+02
101E+00
607E-01
364E-K)!
1 05E-H)!
2 29E+01
2.18E+04
3 18E+01
523E-HT2
954E-02
177E+01
756E-01
123E+OO
3 74E+01
2.28E-M)2

3.33E-03
2.33E-03
333E-03
1.91E-03
1.74E-03
1.44E )̂3
269E-03
X67E-03
3.49E-03
8.74E-04
198E-03
5.68E-03
5 19E-02
385E-02

Maximum
Detected

mg/kg

1 16E-04

247E+04
1.40E+00
1 74E+01
1 24E-H)3
2 10E-KJO
2 23E-KM
I50B+02
1.66E-K11
6.64E-H)!
339E+04
2 20E+02
1 30E-KI3
6.30E-01
277E-H)1
190E-HW
3.50E+00
5 78E+01
3 09E-H)3

380E-KH)
110E+00
2.40E-HH
130E-03
1 70E-02
410E-04
440E-03
3 70E-03
140E-03
I90E-02
150E-03
220E-03
130E-HW
330E-01

Standard
Deviation

mg/kg

127E-05

5 70E+03
1 02E-KM
3 53E-HIO
226E+02
528E-01
413E+00
2 38E+01
333E400
18SE+01
767E+03
4.66E+01
348E-HJ2
167E41

6 18E-KK)
883E-01
I97E+00
1 29E-KH
62JE+02

7.63 E-01
283E-01
536E+00
I 16E-01
2.90E-02
307E-02
796E-02
1 31E-01
2 86 E-01
292E-02
1 27E-01
291E-01
604E-01
5.68E-01
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T<sble 14
Statistical Summary and COPC Selection for Swimmer Exposed to River Sediments From Christina River
Former Koppers Company, Inc., Newport, DE

Anaryte
Diuxins
2J1.7.8-TCDD Equiv
Inorganics
Aluminum
Antimony
Arsenic
Baoium
Beryllium
Cadmium
Chromium
Cotoalt
Copper
Iron
Lead1

Manganese
Mercury
Nicfcel
Seflrnium
Thallium
Vanadium
Z.ioc 3
PCBa/Pesttddea
4,4T-DDg
4.4T-DDE
4.4T-DDT
alpfca-BHC
tlptta-Chlordaae1

dettta-BHC1

-ndonn
Eodrin aldehyde4

Encbin ketone4

^Auuma-Onlordane
Hejptachlor epoxide
lidhoxychlor

PCB-1234
PC»-J260

95% UCL
mg/kg

122E-04

1 62E+04
791E+00
877E+00
271E402
130E+00
327E+00
4 90E+OI
1 23E+01
3 38E+OI
260E+04
6 16E+01
7 36E-KJ2
218E-OI
2 10E-<<)1
137E+00
272E+00
444E401
6 20E+02

452E-0!
205E-01
332E+00
655E-02
170E-02
180E-02
613E42
831E-02
1 59E-01
167E-02
797E-02
1 59E-OI
408E-01
3 32E-01

Liognonnal
95% UCL

rag/kg

130E-04

206E+04
882E+00
903E+00
296E+02
138E+00
598E-HM)
537E+01
1 31E+01
369E+OI
2 88E+04
731E+01
877E+02
3JSE41
2 36E+01
I85E+00
409E+00
494E+01
708E+02

666E-01
2.65E^)1
227E+OI
173E-02
649E-03
486E-03
5.00E-02
671E-02
360E-02
115E-02
393E-02
191E-OI
2.33E-01
1 89E-01

Dlstrlbutkin99%
Confidence

Normal/Lognormal

Unknown
Unknown

Normal/Lognormal
Lognormal

Normal/Lognonnal
Lognormal
Unknown
Normal

Lognormal
Unknown
Lognormal

Normal
Lognormal
Unknown
Unknown
Unknown '
Unknown
Lognormal

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Lognormal
Unknown
Unknown
Unknown
Unknown

Exposure Point
Concentration

mg/kg

116E-04

206E+O4
140E+00
903E+00
296E+02
138E+00
598E+00
5.37E+01
1 31E+01
3.69 E+01
2 88E+04
731E+01
877E+02
3 35E-01
236E+01
185E+00
3.50E+00
494E+OI
708E-H)2

666E-01
2.65E-01
2.27E+01
130E-03
6.49E-03
410E-04
440E-03
370E-03
140E-03
115E-02
1 50E-03
Z20E-03
233E-01
1 89E-01

Industrial Soil
RBC«
mg/kg

3 80E-05

200E+06
820E+01
3 80E+00
140E+04
4 IOE-H)2
200E+02
3 10E-K15
I 20E+04
8 20E+03
6IOE+04
730E+02
290E-KI4
6 10E+01
4 10E+03
100E+03
1 40E+01 '
I40E+03
6IOE+04

2.40E+O1
1 70E+OI
I 70E+O1
910E-01
1.60E+01
9 10E-01 ,
360EX)1
6 10E-01
6 10E+OI
160E+01
630E-01
100E-KB
290E+00
290E+00

b Detection
Is Maximum Frequency

>RBC? >5%?

yes yes

IKK

no
yes . yes
no
no
no
no
no
no
no

.no
no
no
no
no
no
no
no

no
no
yes yes
no
no
no
no
no
no
no
no
no
no
no

swurastat XLS \ sed - Christina
Page 2 of 4



Table 14
Statistical Summary and COPC Selection for Swimmer Exposed to River Sediments From Christina River
Former Koppers Company, Inc., Newport, DE

Analyte
SemlvolstUei
1 ,2.4-Tnchlorobenzene
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Anthracene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g.h,i)perylene
BenzoOO/luonwthene
bis(2-Bhylhexy))phlh*lale
Butylbenzylphthalate
Chrysene
Di-n-butylphtbalate
Dibenz(aji)anthracene
Sibenzofuran
Diethylphthalate
Fluoranthene
Fluorene
lndeno( 1 ,2,3-c,d)pyrctve
Naphthalene
PentacUorophenol
lieii&iiuirene

Pyrene
Volatiles
1,1,2,2-Tetrachlororthane
2-BuUuiune
Acetone

Total # of
Sampla

38
38
38
38
38
38
38
38
38
38
28
38
34
37
38
38
38
38
38
37
38
38
38
38

17
12
11

Hits

1
1
1
5
4
23
19
23
12
12
17
8
19
12
1
1
1

25
6
12
i
2
22
24

5
5
6

Hit
Frequency

%

3
3
3
13
11
61
50
61
32
32
61
21
56
32
3
3
3
66
16
32
13
5
58
63

29
42
55

Mlninmn
Detected
mg/kg

400E-01
500E-02
710E-02
600E-02
820E-02
680E-02
330E-02
490E-02
670&02
470E-02
590E-02
6.50E-02
540Er02
370E-02
700E-02
650E-02
940E-01
6.10&02
4.80E-02
570E-O2
620E>02
650E-02
600E-02
850&O2

200E-01
160E-02
150&-01

Mean
mg/kg

478E-01
471E-01
472E-01
461E-01
455E-01
433E-OJ
3.93E-01
435E4)1
4.21E-01
409E-01
803E-01
439E-01
458E-01
410E-01
471E-01
4.71E^)1
5.03E-01
608E-01
460E-01
4 16E-01
466E-01
1 16E-HH)
558&01
580&OI

893E-02
186E-02
240E-01

Lognomul
Mean
mgncg

368E-01
350E-01
354E-01
335E-01
325E-01
261B-OI
245E-01
2.88E-01
271E-01
251E-01
434E-01
285E-01
300E-01
242E-01
3 J3E-01
352E-01
386E-01
343E-01
310E-01
2.67E-OJ
326E-01
8.23E-01
278E^)1
352E-01

246E-02
135E-02
664E-02

Maximum
Detected
mgfa

400E-01
500E-02
710E-02
880E-01
1 30E-01
160E+00
330E-01
9SOE-01
250E-01
310E-01
3 50E+00
1.20E-01
130E+00
160E-01
700E-02
650E-02
9.40E-01
5.70E+00
130E+00
360E-01
7SOE-01
1.30E-01
600E+00
4.80E+00

400E-01
630cV02
910E-01

Standard
DevlaUon

mg/kg

574E-01
578E-01
5T7E-01
5.84E-01
585E-01
630E-01
5 98E-01
595E-01
598E-01
5.99E-01
962E-OI
595E-01
633E-01
6.IOE-OI
5 78E-01
578E-01
578E-01
103E-fOO
602E-01
604E-01
587E-01
145E+00
1.09E+00
913E-OI

138E-01
1.75E^)2
337E-01
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Table 14
Statistical Summary and COPC Selection for Swimmer Exposed to River Sediments From Christina River
Former Koppers Company, Inc., Newport, DE

Anaryte
SemKolatflea
1 ,2,4-Tnchlorobenzene
2-Methylnaphthalene
4-Methylphenol
Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a}pyrene
Benzo(b)fluorai)thene
Benzo(gji,i)perylene
Benzo(k)fluorantbene
bis(2-Ethylhexyl)phthaUe
Butylbenzylphthalaie
ChryseiK
Di-n-butylphtbalate
Dfl>enz(aji)anthracene
Dtbenzofiiran
Diethylphthalate
Fluoranthene
Fluorene
Indeix\lv2,3-c.d)pyrene
Naphthalene
Pcntachzaropbcnol
PhenanUirene
Pyrene '»
Volatile*
U,2,2-TdracbJoroeth*..T
2-Buta-:me
Acetone

95% UCL
mg/kg

636E-01
6.30E-01
631E-01
622B-01
616E-01
6 06E-01
558E-01
599EO1
585E-01
574E-01
1.11E-KK)
603E-01
642E-OI
380E-01
630E-01
630E-01
661E-0)
892E-01
6.2JE-01
583E-01
628E-01
156E-KX)
858E-OI
832E-01

I48E-01
276E-02
424E-01

Logno nnal
95% UCL

rag/leg

3 24E-01
544E-01
5 34E-01
5 34E-OI
532M1
531E-01
488E-01
543E-01
5 20E-0)
541E-01
144E400
J68E-O1
572E-01
56JE-01
534E-OI
536E-01
5.60&01
756E-01
581E-01
5 15E-OI
576E-01
147E-KW
665E-01
6.92E-01

4.06E-01
3.3JU-02
10IHKI1

Distribution 99%
Confidence

Unknown
Unknown
Unknown
Unknown
Unknown
LognomuU
Unknown
Lognomul
Unknown
Unknown
Lognonnal
Unknown
Unknown
Lognonnal
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Lognonnal
Lognonnal

Exposure Point
Concentration

mefeg

400E-OI
300E-02
710E-02
534E-01
130E-01
551E-01
330E-01
543E-01
2.50E-01
310E-01
144E+OO
120E-01
572E-01
I60E-01
700E-02
6.50E-02
560E-01
756E-01
5 81E-01
360E-01
576E-01
1 30E-01
665E-01
692&01

400E-01
335E412
910E-01

Industrial SoU
RBC*
mj/kg

2.00E403
4 10E+03
100E+03
1 20E+04
6 10E+04
780E+00
780E-01
7 80E+00

NA
780E-H)!

. 4 10E+02
4 10E+04
780E+02
200E+04
780E-01
8 20E+02
1 60E-K)5
820E+03
8 20E+03
780E-KH)
4 10E+03
480E+OI

NA
6.10E+03

290E+01
1 20E+05
2 OOE+04

Is Maximum
>RBC?

no
no
no
no
no
no
no
no
NA
no •
no
no
no
no
no
no
no
no
no
no
no
no

NA
no

no
no
no

Is Detection
Frequency

>5V.?

yes

yes

.

Since the only sednntnl exposure route evaluated for *J« swimmer scenario was dermal contact, comparison of maximum concentrations to the
industrial soil RBC wri • .irost appropriate
NA-Not available
1 The screening level of "I?0 mg/kg is based on US EPA'<> oduh blood lead uptake model under default exposure assumptions
1 These, compounds have no published RBC or RfD values. They are sufficiently close intoxicity to Chlordane so that the Chlordane
RBC is applicable to it cr-ngeners as a provisional bencl-.-nark
3 This c xnpound has nr ,-ublished RBC or RfD value. (> a sufiSciently close in toxicity to alpha-BHC so that the alpha-BHC
RBC it Npplicable to lit rungeoer as a provisional benchmark.
4 These .•umpounds hai-: <io published RBC or RfD values. They are sufficiently dose in toxicity to Endnn so that the Eadnn
RBC is applicable to its congeners as a provisional benchmark.
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Table IS
Statistical Summary and COPC Selection for Swimmer Exposed to River Sediments From White Clay Creek
Former Koppers Company, Inc., Newport, DE

Analyte
Dtoxtau
23,7.8-TCDD Equiv
Inorganics
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Chromium
CobaH
Copper
l«ukLFOQ

Lead1

Manganese
Mercury
Nickel
Thallium „
Vanadium
Zinc
FCBs/TestfcMes
4.4--DDD
4.4--DDE
4.4--DDT
alpha-Chlordane1

defta-BHC*
Dieldnn (

;i
adnn aldehyde4

gamma-Chlofdane1

Heptachlor epoxide
Methoxychlor
Semivolattlc*
ienzo(a)aRthraeene

Benzo(a)pyrene
Benzo(b)fluOTantheoe
Benzo(gJ>.i)perylene
fenzo(k)fluorantbeae

bis(2-EtnyUiexyl)pU!ialale
Zhiyscnc

Di-n-butylphthalate
Fluoranthene
Indeno(l>2J-c,d)pyrene
Naphthalene

benanthrene
"yrene

Total # of
Samples

2

17.
14
17
15
17
17
17
17
17
17
17
17
16
13
17
17

6
6
6
6
6
6
6
6
6
6

17
17
17
17
17
14
17
17
17
17
17
17
17

Hit*

2

17
11
17
IS
6
17
17
17
17
17
17
9
16
2
17
17

6
5
3
4
1
2
2
4
1
3

5
1
g
1
1
3
4
3
8
1
1
7
8

Hit
Frequency

%

100

100
79
100
too

' 35
100
100
100
100
too
100
53
100
15

. 100
100

100
83
50
67
17
33
33
67
17

. 50

29
6

47
6
6
21
24
18
47
6
6 •

41
47

Minimum
Detected
mg/kg

135E-04

3 35E+03
120E+00
363E+OI
280E-01
420E-01
1 04E+01
300E+00
4SOE+00
7 65E+03
6.80E+00
1 34E+02
290E-02
420E+00
400E+OO
1.31E+01
7.34E+O1

320E-OS
540E-04
640E-04
180E-04
190E-04
830E-05
200E-04
2.00E-04
4.60E-04
320E-04

'
230E-01
730E-01
460c%02
260E-01
1 10E-OI
2.20E-01
150E-01
1 60E-01
480E-02
240E-01
400E-01
1 80E-01
410E-02

Mean
mg/kg

1.65E-04

147E+04
4.50E+OO
1.81E+02
1.02E+00
167E+00
3 24E+01
1.25E-K)!
2.08E+01
i09E-K)4
2.99E+01
4.33E+02
1.05E-01
1.85E-H)!
4.86E+00
435E+01
411E+02

4.S9E-03
2.21E-03
3.03 E-02
8.83E-04
1.27E-03
1.94E-03
I.66E-03
8.05E-04
1.24E-03
8.48E-03

5.25E-01
5.49E-01
4.89E-01
5 54E-01
5.65E-01
391E-01
526E-01
5.45E-01
542E-01
5 S2E-01
5 85E-01
484E-01
543E-01

Lognormal
Mean
mg/kg

1 63E-04
|

123E-I-04
383E+00
1.37E+02
919E-01
8.05E-01
2 88E+01
1 08E+01
1.68E+01
19JE+04
2 32EJ01
3 74E+02
908E-02
1 63E+01
485E+00
383E+01
295E+02

*

984E.-04
134&O3
4.22R03
633E-04
104E-03
926B?Q4
I06&03
J49E-04
1 12E-03
304E-03

_ •
428^01
4.71E-01
377B^)1
460E>01
4.61E-01
485fi-01
420E-01
441M1
449E-01
4.58E-01
504&01
3 92E-01
401E-01

Maximum
Detected
rag/kg

195E-04

267E+04
830E+00
667E+02
160E+00
370E+00
521E+01
2 26E+01
5 OOE+01
311E+04
792E+01
1 01E+03
240E-01
277E+01
420E+00
6 71E-*01
1 2IE+03

230E-02
660E-03
170E-01
9.10E-04
190E-04
130E-04
2.30E-04
630E-04
460E-04
100E-03

430E-01
730E-01
830E-01
260E-01
1 lOE-01
390E-01
430&01
370E-01
1.10E+OO
240E-01
400E-01
640E-01
800E-01

Standard
Deviation

mg/kg

4 22E-05

744E+03
2 25E+OO
I 52E-K12
424E-01
123E-KX)
1.44E-K11
593E+00
1 30E401
7.88E+O3
2.19E+O1
2 37E+02
583E-02
761E+00
340E-01
1.89E+O1
3 54E+O2

904E-03
248E-03
6.84E-02
713E-04
603E-04
1 54E-03
120E-O3
742E-04
523E-04
8 78E-03

403E-01
359E-01
390E^)I
393E-01
3.94E-01
423E-01
407E-01
402E-OI
289E-01
394E-01
376E^)1
381E-01
3 89E-01

swimslaLXLS \ sed • White Clay
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Table IS
Statistical Summary and COPC Selection for Swimmer Exposed to River Sediments From White Clay Creek
Former Koppers Company, Inc., Newport, DE

Anatyte
Dloxins
2 ,3.7.8-TCDD Equiv
Inorganics
Aluminum
Arsenic
Banum
Beryllium
Cadmium
Chromium
Cobalt
Copper
Iron
Lead1

Manganese
Mercury
Nickel
Thallium
Vanadium
Zinc
PCBa/Pestfcldes
4.4--DDD
4.4'-DDE*
4,4'-DDT
alpha-Cilordane2

detta-BHC5

)ieldnn
indnn aldehyde4

gamma-Chlordane1

leptachlor eponde
Methoxychlor
Semlvobtile*
Benzo(a)anthracene
ienzo(a)pyrene
ienzo(b)fluoranthene

Benzo(gji,i)perytene
Benzo(k)fluoranthene
bis(2-Ethyihexyl)phthalate
rivyscnc

Di-n-butylphthalaU
luoranthene

lndeno(1.2,3-c,d)pyrene
Naphthalene
tienanthrene
•yrene

95% UCL
mg/kg

334E-04

179E-KM
5 S7E-K)0
24iE-H)2
121E+00
2 I9E+00
3 85E+01
1 50E-K11
263E-K11
2 42E+04
391E+01
5 34E+02
1 30E-01
2 18E+01
5.03E+00
5 15E+01
561E+02

1.20E-02
425E-03
8.66E-02
I47E-03
177E-03
3.20E-03
26SE-03
1.42E-03
I67E-03
157E-02

696E-01
7.01E-01
654E-01
720E-01
732E-01
792E-01
698E-01
7 15E-01
665E-01
719E-01
745E-01
646E-01
7.08E-01

Lognormal
95% UCL

mg/kg

836E-04

228E+04
710E+00
291E+02
140E+00
1 59E+01
438E+01
1 8IE+01
322E+O1
271E+04
4 74E+01
598E+02
147E-01
264E+01
305E+00
609E+01
693E+02

1 89E+01
182E-02
1.50E+01
524E-03
608E-03
668E41
3.71E-02
496E-03
2.35E-03
737E+00

727E-01
733E-01
816E-01
762E-01
8J9E-01
8.8JM1
762E-01
785E-01
905E41
763E-01
775B-01
679E-01
1.17E-HJO

Distribution 99%
Confidence

Unknown

Normal/Lognormal
Nomial/Lognonnal

Lognormal
Nonnal/Lognormal

Unknown
Normal/Lognormal
Normal/Lognormal
Normal/Lognomial

Normal
Normal/Lognormal
Normal/Lognormal

Lognormal
Normal

Unknown
Normal

Lognormal

Lognormal
Normal/Lognonnal

Lognormal
Normal/Lognonnal

Normal
Normal/Lognormal
Normal/Lognonnal
Normal/Lognormal
Normal/Lognormal
Normal/Lognonnal

Lognormal
Lognormal
Lognormal
Lognormal
Lognormal

.. Lognormal
Lognormal
Lognormal

Normal/Lognormal
Lognormal
Lognormal
Lognormal

Normal

Exposure Point
Concentration

mg/kg

1 95E-04

2 28E+04
710E+00
291E+02
I40E+00
370E+00
438E+OI
I 81E+01
3 22E+01
271E+04
474E+OI
598E+02
147E-01

264E+OI
420E+00
6 09E+01
693E+02

2.30E-02
6.60E-03
1 70E-01
9.10E-04
1.90E-04
130E-04
2.30E-04
6.30E-04
460E44
100E-03

430E-01
730E^)1
816E-01
260E-01
1 10E-01
3.90E-01
430E-01
370E-O1
9.05E-01
240EX)I
400E-01
640E-OI
800E-01

Industrial Soil
RBC

mg/kj

3 80E-05

200E+06
380E+00
140E+04
4 10E+02
200E-H)2
3 IOE+05
1 20E+04
8 20E+03
610E-KM
7 50E+02
2 90E+04
6 10E+01
4 10E+03
1.40E+01
140E+03
6 10E+04

240E+01
1 70E+01
1 70E+01
1 60E+01
910E41
360E-01
6.10E+01
1 60E+01
630E-01
1 OOE+03

780E+00
780E-01
780E+00

NA
780E+01
4 10E+02
780E+02
200E+04
8 20E+03
780E+00
4 10E+03

NA
6.10E+03

la Maxtannm
>RBCT

yes

no
yes
no
no
no
no
no
no
no
no
no
no
no
no
no
no

no
no
no
no
no
no
no
no
no
no

no
no
no
NA
no
no
no
no
no
no
no
NA
no

b Detection
Frequency >5%?

yes

yes

'

yes

yes

swimstatXLS \ sed - White Clay
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Table 15
Statistical Summary and COPC Selection for Swimmer Exposed to River Sediments From White Clay Creek
Former Koppers Company, Inc., Newport, DE

Analyte
Votattles
2-Butanone
Acetone
Carbon Disulfide
Tetrachloroethene
Toluene

Total 0 of
Samples

13
11
13
13
13

Hits

3
5
1
4
1

Hit
Frequency

%

23
45
8
31
8

Minimum
Detected

rag/kg

IOOE-02
IOOE-02
500E-03
1 OOE-03
IOOE-02

Mem
rag/kg

J07E-02
359E-02
777E-03
788E-03
8.15E-03

Lognonnal
Mean
mg/kg

9 56E-03
I 85E-02
763E-03
693E-03
805E-03

Maxlmnm
Detected

mg/kg

260E-02
1 50E-01
5 OOE-03
130E-02
IOOE-02

Standard
Deviation

mg/kg

631E-03
452E-02
1 J2E-03
304E-03
I39E-03

swhnstatXLS \sed-White Clay
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Table 15
Statistical Summary and COPC Selection for Swimmer Exposed to River Sediments From White Clay Creek
Former Koppers Company, Inc., Newport, DE

Anaryte
Volatile*
2-Butanone
Acetone
Carbon Disulfide
Tetrachloroethene
Toluene

95% UCL
mg/kg

138E-02
6 06E-02
852E-03
9 38E-03
884E-03

Lognormal
95% UCL

mj/ltg

138E-02
127E-01
8.66E-03
132E-02
891E-03

Exposure Point Industrial Soil
Distribution 99%

Confidence

Unknown
Lognorroal

Normal/Lognormal
NomuU

Nonnal/Lognormal

Concentration
mg/kg

I.38E-02
127E^>1
5.00E-03
I30E-02
891E-03

RBC
rag/kg

1 20E-K)5
200E-H04
200E-HI4
1 10E+02
4 10E+04

Is Maximum
>RBC?

no
no
no
no
no

Is Detection
Frequency >5%?

* Since the only sediment exposure route evaluated for the swimmer scenario was dermal contact, comparison of maximum concentrations to the
industrial soil RBC were most appropriate
NA-Not available
1 The screening level of 750 mg/kg is based on US EPA's adutt blood lead uptake model under default exposure assumptions
1 These compounds have no published RBC or RID values They are sufficiently close in toxictty to Chlordane so that the Chlordane
RBC is applicable to iti congeners as a provisional benchmark.
1 These compounds hav. .> published RBC or RfD values They are sufficiently close in toxicity to alpba-BHC so that the alpha-BHC
RBC is applicable to its •.x-iigenera as a provisional benchmark.
4 These compounds haw.-.o published RBC or Rfl> values They are sufficiently close in toxicity to Endnn so that the Endrm
RBC is applicable to its cjngeners as a provisional benchmark.
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Table 3. RME Exposure Parameters Used in the Assessment of Potential Intakes
[HHRA Table 19]
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Table 5. Summary of Hazard and Estimated Potential Risk Calculations for the Risk Scenarios
Evaluated

[HHRA Tables 23 - 26]
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Table 23
Summary of Hazard and Estimated Potential Risk Calculations for the Construction Worker
Former Koppers Company, Inc., Newport, DE

Source/Pathway Potentially Exposed Population
Total Hazard

Index

Total Estimated
Potential Cancer Table

Risk Referenced

^,+v.

a.->u.
(Z.t^»v/<i

Central Tendency
Dermal Exposure to Sod
Ingestion of Soil
Inhalation of Ambient Air and Dust

Construction Workers
Construction Workers
Construction Workers

| Total

0.00003
00003

NA
00003

9E-08
8E-08
3E-08

2E-07

27
28
29

Reasonable Maximum
Dermal Exposure to Soil
Ingestion of Sod
Inhalation of Ambient Air and Dust

Construction Workers
Construction Workers
Construction Workers

| Total-

00001
0003
NA

0.003

4E-07
8E-07
8E-08
1E-06

30
31
32

86-10
^e. -oi-
M £--=3
VM,, e-G

Central Tendency w/NAPL
Dermal Exposure to Sod
Ingestion of Soil
Inhalation of Ambient Air and Dust

,

Construction Workers
Construction Workers
Construction Workers

| Total

000003
0.0003

NA
0.0003

9E-08
8E-08
3E-08
2E-07

33
34
35

Reasonable Maximum w/NAPL
Dermal Exposure to Sod
Ingestion of Sod
Inhalation of Ambient Air and Dust

Construction Workers
Construction Workers
Construction Workers

| Total:

0.0001
0.003
NA

0003

4E-07
2E-06
1E-07
2E-06

36
37
38

8E-IO

i e. -ot

\ .<3~ E-(

summary xls \ cw
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Table 24
Summary of Hazard and Estimated Potential Risk Calculations for the Industrial Worker
Former Koppers Company, Inc., Newport, DE

Source/Pathway
Potentially Exposed

Population Total Hazard Index

Total Estimated
Potential Cancer

Risk
Table

Referenced
EtL

Central Tendency
Dermal Exposure to Soil
Ingestion of Soil r
Reasonable Maximum
Dermal Exposure to Soil
Ingesuon of Soil r

Industrial Workers
Industrial Workers

Total-

Industrial Workers
Industrial Workers

Total-

000009
00002
00003

0.0019
0.040
004

4E-06
IE-06
5E-06

6E-05
2E-04
3E-04

39
40

41
42

Central Tendency w/NAPL
Dermal Exposure to Soil
Ingestion of Soil r
Reasonable Maximum w/NAPL
Dermal Exposure to Sod
Ingesuon of Soil r

Industrial Workers
Industrial Workers

Total.

Industrial Workers
Industrial Workers

Total:

000008
00002
00003

0.003
005
005

4E-06
IE-06
5E-06

6E-OS
3E44
3E-04

43
44

45
46

Columbia Aquifer -Central Tendency

Dermal Exposure to Ground Water
Ingesuon of Ground Water
Inhalation of VOC Vapors

r
Columbia Aquifer - Reasonable Maximum

Dermal Exposure to Ground Water
Ingesuon of Ground Water
Inhalation of VOC Vapors r~

Industrial Workers
Industrial Workers
Industrial Workers

Total.

Industrial Workers
Industrial Workers
Industrial Workers

Total:

0.61
025
NA
086

073
052
NA
12

8E-06
5E-06
2E-10
IE-OS

4E-03
2E-05
1E-09
6E-05

47
48
49

50
51
52

16.-04

7.e -o^

££-05

1 1

t «

7

suimnary.xls \ ind
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Table 24
Summary of Hazard and Estimated Potential Risk Calculations for the Industrial Worker
Former Koppers Company, Inc., Newport, DE

Source/Pathway
Potentially Exposed

Population Total Hazard Index

Total Estimated
Potential Cancer Table

Risk Referenced

Colombia Aquifer - Central Tendency with MW-2 and MW-8

Dermal Exposure to Ground Water
Ingestion of Ground Water
Inhalation of VOC Vapor*

Industrial Workers
Industrial Workers
Industrial Workers

| Total

449
104.5

00000009
14935

1E+00

1E-01 .
1E-06
1E-KK)

53
54
55

Columbia Aquifer - Reasonable Maximum with MW-2 and MW-8

Dermal Exposure to Ground Water
Ingestion of Ground Water
Inhalation of VOC Vapors

Industrial Workers
Industrial Workers
Industrial Workers

| Total

115
170

00033
284.86

IE+00
5E-01
7E-06
1E-KK)

56
57
58

\e-o*
se.-o"i>
se -os
?e -03

Potomac Aquifer - Central Tendency

Dermal Exposure to Ground Water
Ingestion of Ground Water
Inhalation of VOC Vapors

Industrial Workers
Industrial Workers
Industrial Workers

| Total

007
0.06
NA
013

4E-07
4E-08
4E-12
5E-07

59
60
61

Potomac Aquifer - Reasonable Maximum

Dermal Exposure to Ground Water
Ingestion of Ground Water
Inhalation of VOC Vapors

Industrial Workers
Industrial Workers
Industrial Workers

| Total-

008
006 '
NA
014

2E-06
2E-07
3E-11
2E-06

62
63 "
64

C /\ o A , Ox,»^

summary xls \ md
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Table 25
Summary of Hazard and Estimated Potential Risk Calculations for the Adolescent Trespasser
Former Koppers Company, Inc., Newport, DE

Source/Pathway
Potentially Exposed

Population
Total Hazard

Index

Total Estimated
Potential Cancer Table

• Risk Referenced IP^
Central Tendency
Dermal Exposure to Soil
Ingestionof Soil

Adolescent Trespassers
Adolescent Trespasser*

| Total:

0.00002
000005
00001

6E-07 . 65
5E-07 66
1E-06

Reasonable Maximum
Dermal Exposure to Soil
Ingestionof Soil

Central Tendency w/NAPL
Dermal Exposure to Soil
Ingestion of Soil

Reasonable Maximum w/NAPL
Dermal Exposure to Soil
Ingestion of Soil

Adolescent Trespassers
Adolescent Trespassers

| Total:

Adolescent Trespassers
Adolescent .Trespassers

| Total:

Adolescent Trespassers
Adolescent Trespassers

| Total:

000008
0.004
0.004

0.00002
000005
000007

0.00005
0004
0004

2E-06 67
5E-05 68
5E-05

6E-07 69
4E-07 70
1E-06

2E-06 71
4E-05 72
4E-03

Central Tendency
Dermal Exposure to Non-River Surface Water Adolescent Trespassers

| Total:
0.0000002
0.0000002

2E-05 73
2E-05

Reasonable Maximum • , rv" /
Dermal Exposure to Non-River Surface Water Adolescent Trespassers

| Total:
00000008
00000008

6E-05 c74>'
6E-05

Central Tendency
Dermal Exposure to Non-River Sediment
Ingestion of Non-River Sediment

Adolescent Trespassers
Adolescent Trespassers

| Total:

0.000007
0.00004
0.00005

8E-09 75
SE-08 76
6E-08

Reasonable Maximum

Dermal Exposure to Non-River Sediment
mgeslion of Non-River Sediment

Adolescent Trespassers
Adolescent Trespassers

| Total:

000002
0003
0003

3&08 77
SE-06 78
5E-06

t e-og
HE -07
ME -OS

"be -Og-

le. -OS

re -at

summary xls \tres
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Table 26
Summary of Hazard and Estimated Potential Risk Calculations for the Adolescent Swimmer and Angler
Former Koppers Company, Inc., Newport, DE

Source/Pathway
Potentially Exposed

Population
Total Hazard

Index

Total Estimated
Potential Table

Cancer Risk Referenced

Central Tendency
Dermal Exposure to Christina River Sediment

Reasonable Maximum
Dermal Exposure to Christina River Sediment

Central Tendency
Dermal Exposure to White Clay Creek Sediment

Adolescent Swimmers
| Total

Adolescent Swimmers
| Total.

0001
0001

0006
0006

2E-08 79
2E-08

9E-08 80
9E-08

V-O.V.

( Wo T),at >^

Adolescent Swimmers
| Total

000004
000004

2E-09 '81
2E-09

Reasonable Maximum
Dermal Exposure to White Clay Creek Sediment Adolescent Swimmers

| Total.
00002
0.0002

8E-09 82
8E-09

Central Tendency
Ingestion of Locally Caught Fish Anglers

| Total-

4 3E-05 83

4 3E4)5

Reasonable Maximum
Ingestion of Locally Caught Fish Anglers

| Total
13 3E-04 84
13 3E-04

{^,.^,r:c+~\-

( V^/— rt^ )

summary xls \ swim, angler
Page 1 of 1
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Table 6. RME Risk Calculations for the Exposure Pathways and Risk Scenarios Evaluated
[HHRA Tables 30 - 84, non-inclusive]
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Table 30

Reasonable Maximum Dermal Exposure to Soil by a Construction Worker

Former Koppers Company, Inc, Newport, DE

Intake (nu/k*<lav)« Cs*SA*FX*AF*ABS*EF*ED*CF

BW'AT

Analytr

Dfoxbs

Cs - Concentration in soil -

SA - Adult skin surface area available for exposure =•
S A, - Total Adult Surface area =

F. - Fraction of skin surface area available for exposure =

FX - Fraction of exposed skin covered with soil °

AF -Soil Adherence Factor =
ABSj - Absorption for dioxms =

ABS,- Absorption for inorganics =
EF - Exposure frequency «•

ED • Exposure duration -

CF - Conversion factor ( 1 kg/1,000,000 ing) -

B W- Body weight =
AT, - Averaging Time noncarctnogcnic ~

ATe - Averaging Time carcinogenic •»

>
Concentration to Average DaUjr

Sott Intake
mg/fcg mg/kg-day

23,7,8- rcDDEquiv. 1.37E-03 859E-11

mg/kg
cmVday

cm*

mg/cm1

davs/year
years

kg/mg

kg
days
days

Dermal
SobchroBic

Rfl>
mg/kg-day

NA

chemical specific
,1820
20000
9 IK

100%
on
0.1
001
80

1

l.OOE-06
70
365
25350

Hazard Index

NA

calculated
USEPA 1989, EFH
reasonable maximum

reasonable maximum
USEPA 1995, EFH
US EPA 1995. Region III

USEPA 1995, Region III
Reasonable maximum
Reasonable maximum •

USEPA 1991. HHEM
Reasonable maximum

USEPA 1991. HHEM

Average
Lifetime Datty Cancer Slope

Intake Factor
mg/kg-day l/(mg/kg-day)

1 23E-12 3.00E+O5

Cancer Risk

3 68E-O7
Inorganics •"
Arsenic
Thalbum

5.61E+00 3 52E-08
6.33E+00 3.97E-08

285E-04

NA
123E-04

NA
502E-10 158E+00
5 67E-10 NA

793E-10
NA

NA-Ni* available Total Hazard Index 00001 Total Cancer Risk. 3 69E-07

cwime xb \ dermal
Page 1 of I
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Table 31
Reasonable Maximum Exposure by Ingestion of Soil by a Construction Worker
Former Koppers Company, Inc, Newport, DE

Intake (mg/kg-day) * C»*IneR*EF*ED*CF*Fl

Cs - Concentration in soil =
IngR - Ingestion rate =

EF - Exposure frequency •
ED - Exposure duration "

CF - Conversion factor (I kg/1,000.000 rog) -

BW«AT

mg/kg
mg/day

days/year

yc&ri
kgMig

Fl - Fraction of total dajly soil mgested at ate •
BW- Body weight -

AT0 - Averaging Time noncarcmogemc "

Chemical
DIoxiiu

23.7.8-TCDDEquiv
Inorganics
Arsemc
rhalfium

Semlvolatiles
Acenaphthyiene
!enzo(a)anthncene

Benzo(a)oyrene
Benzo(b)fluoranthene

Benzo(gji,t)perylene
Benzo(k)fluoran!hene
Carbazote
Dibenz(aJ])anlhracene
Indeno(l,23-c,d)pvrene
fjenanlhrene

ATC - Averaging Tune carcinogenic -

Concentration In Average Dally
SoO Intake

iu;/l<c me/hc-4ay

1 J7E^>3 2 15E-10

5.6JE+00 878E-07
63JE+00 992E-07

6.31E+00 9 93E-07
. 5.6iE-M)l g 80E-06

4.24E+01 6 64E-06
1 02E+O2 1 60E-05
2.43E+01 3 80E-06

2 27E-KU 3 5SE-06

7J9E+00 I.19E-06
7.15E+00 1 12E-06
2 89E+01 4 33E-06
S6JE+01 S85E-06

kg
days

days

Oral
Stabcfaronk

Rfl>
n>t/kc-day

NA

3.00EA4
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

chemical specific
50
80
1
1.00E-O6
I
70
365
25530

Hazard Index

NA

Z93E-03
NA

.
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

USEPA 1991, HHEM
Reasonable maximum
Reasonable maximum

reasonable maximum
USEPA 1991, HHEM

Rcssondblc fnaUcmuni

USEPA 1991, HHEM

Average
Lifetime Dairy Oral Slope

Intake Factor
mg/h(-4lay l/(mj/lij-day)

3.07E-12 1 50E+05

1 25E-08 1 50E+00

1.42E-08 NA

1.42E-08 NA
365E48 -730E-01
275E-08 730E-KX)
6 63E-08 7 30E-01
5.43E-O8 NA

1 4TEA8 7.30&02
492E-09 200EXQ

4.64E-09 7.30E+00
1.87E-08 730E-01
1 26E-07 NA

Cancer Rlak

460E07

188E-08
NA

NA
266E-08 .
201E-07
484E-O8

NA
107E-09
9 85E-1 1
339E-08
137E-O8

NA

NA- Not available Total Hazard Index 0003 Total Cancer Risk: 803E-07

cwnne xls \ ingestion
Page 1 of)
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Table 36

Reasonable Maximum Dermal Exposure to Soil andNAPL by a Construction Worker

Former Hoppers Company, Inc, Newport, DE

Intake (mg/kg-day)- Cs'SA*FX*AF*ABS*EF»ED*CF

.

\

Analyte

Diodna

23.7.8-TCDD Equiv.

norganics
Arsenic

ron
Lad
liaHium

Cs - Coooentralion in soil and NAPL -

S A • Adult skin surface area available for exposure =
SA,- Total AdttH Surface area -

F, - Fraction of skin- surface area available for exposure -

FX - Fraction of exposed skin covered with soil =

AF -Soil Adherence Factor -
ABSd - Absorption for dioxms -

ABS, - Absorption for inorganics »

EF - Exposure frequency =»

ED • Exposure duration -
CF - Conversion factor (1 kg/1,000,000 mg) -

BW- Body weight =
AT, - Averaging Time noncarcmogemc -

AT, - Averaging Time carcinogenic -

Concentration Dermal
m Soli and Average Dally Sobchronic

NAPL Intake Rfl)
me/I« Btc^-day mj/kc-day

1 37E-03 8J9E-11 NA

57IE+00 358E-08 2 85E-04
1.94E+04 I.21E-04 NA

334E+01 2.10E-07 NA

5 85E+00 3.67E-08 NA

BW*AT

mg/kg
cmVday

cm1

mg/cin

days/year

years

kg/mg

kg
days

days

Hazard Index

NA

126E-04

NA
NA
NA

chemical specific

1820
20000

91%
100%

on
01
001
80
1
IOOE-06
70
363
25550

Average
Ufettane Dairy

Intake
mg/kg-day

123E-12

511E-10

174E-06

299E49
5 24E-10

calculated
USEPA 19». EFH

reasonable maximum

reasonable maximum

USEPA 1995. EFH
US EPA 1995, Region 111

USEPA 1995. Region HI

Reasonable maximum

Reasonable maximum

USEPA 1991. HHEM
Reasonable maximum

USEPA 1991. HHEM

Cancer Slope
Factor

l/(mg/kg-day) Cancer Risk

3.00E+05 3 68E-07

1 58E+OO 8.07E-10

NA NA
NA NA
NA NA

NA-Not available Total Hazard Index 0.0001 Total Cancer Risk: 369E-07

cwrrnenp xls \ dermal
Page 1 of I

STANDARDS



Table 37
Reasonable Maximum Exposure by Ingestion of Soil and NAPL by a Construction Worker
Former Koppers Company, Inc, Newport, DE

Intake rmeflcE-davl- Cs«lnsR»EF*ED«CF«FI

BW'AT

Cs- Concentration in soil and NAPL -
IngR - Ingestion rate •

EF - Exposure frequency <•
ED- Exposure duration -

CF - Conversion factor (1 kg/I,000.000 mg) =

mg/kg chemical specific
mg/day .

day^year
yean
kgtog

FI - Fraction of total dairy soil ingested at she "
BW- Body weight -

ATB - Averaging Tune noncarcinogenic -

Cbemiai

Dfoxtas
23,7.8-TCDD Equiv.
Inorganic*
Arsenic
Iron
Lead
Thallium
Semrvobttle*
Acenaphtfavtene
Benzo(a)anthracene
fenzo(a)pyrene

Benzo(b)fluoranthene
Benzo(k)fluorantljene
Benzo(gJu)pcryiene
Carbazole
Chrysene
)ibenz(aji)anthracene
luottmthene

Indeno(l,2>3-c,d)pyrene
aenanuircQe

ATe - Averaging Tune carcinogenic •

Concentration In Average Dafly
SoB and NAPL Intake

m«/Vg rag/kg-oay

1 37E-03 2 15E-10

5.71E+00 893E-07
1 94E+04 3.03E-03
334EM>1 523E-06
5.85EKM) 9.16E-07

541E+00 848E47
592E-01 927E-06
4.66E+01 7.30E-06
1 12E+O2 i 75E-05
Z45E+01 3 84E-06
208E^01 326E-06
663E+00 104E-06
733E+01 HSE45
658EMX) 103E-06

209EM)2 327E-OS
2.95E-f01 4.62E-06
498E+O1 780E4>6

kg
days

days

Ord
Subchronlc

RID
ing/kg-day

NA

3.00E-04
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

400E-01
NA
NA

50
80
1
I.OOE46

1
70
365
25550

Haz*id Index

NA

298E-03
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

817E-05
NA
NA

USEPA 1991. HHEM
Reasonable maximum
Reasonable naxonuoi

reasonable maxunum
USEPA 1991. HHEM

Reasonable maxunum

USEPA 1991. HHEM

Average
LUetfane Dairy Oral Slope

Intake Factor
ng/kg-dqr l/(nig/kg-d>y)

3 07E-12 1 SOE+05

1 28E-08 1 50E+00
4J3E-05 NA
748E-08 NA
1 31E-08 . NA

I.2IE48 NA
1.32E-07 730E-01
104E-07 730E+00
2.30E-07 7.30E-OI
5.49E-08 730E42
4.65E48 NA
1 48E-08 2.00E-02
164E-07 730E-03
1.47E-08 730E+00
4.67E47 NA
6 59E-08 7 30E-01
I IIEM7 NA

V,

Cancer Risk

460E-O7

- 1 91E-08
NA
NA
NA

NA
967E-08
761E-07
1.82E-07

NA
NA

X96E-10
1.20E-09
107E-07

NA
481E-08

NA

NA-Not available Total Hazard Index 0003 Total Cancer Risk 1.68E-06

cwrmenp xls \ ingesUon
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Table 41
\
Reasonable Maximum Dermal Exposure to Soil by an Industrial Worker

Former Hoppers Company, Inc, Newport, DE

-

1 t

Analyte

^Hoxbtj
73.7.8-TCDD EIJUIV
Inorganics
Arsenic
Thallium

Intake (mg/kg-day) =

Cs - Concentration in soil =

SA - Adult skin surface area available for exposure =
SA, - Total Adult Surface area =

F, - Fraction of skm surface area available for exposure »

FX - Fraction of exposed dun covered with soil -
AF -Sod Adherence Factor -

ABSj - Absorption for dtoxins =
ABS,, - Absorption for inorganics =

EF - Exposure frequency -

ED - Exposure duration -
CF- Conversion factor (1 kg/l,000,OOOmg}=

BW- Body weight-
AT, - Averaging Time noncarcinogemc -

AT, - Averaging Time carcinogenic =

Avenge Dally
Concentration In Soil Intake '

mg/kg mg/kg-daqr

5 44&03 5 71E-10

856E+00 899E-0*
8 56E-HK) 8 99E-OS

Cs * SA * FX • AF • ABS • EF « ED *CF

mg/kg
cm'/day

cm'
v

mg/cm1

days/year

years
kg/mg

kg
days
days

Dermal
Chronic RID

mg/kg-day

NA

285E-04
5.60M5

BW'AT

chemical specific

1820
20000
91%

100%
on
01
0.01
134

25
100E-O6
70
9125
25550

Hazard Index

NA

315E-04

16IE-03

calculated
USEPA 1989. EFH

reasonable maximum

reasonable maximum
USEPA 1995. EFH
US EPA 1995, Region III
USEPA 1995. Region HI
reasonable maximum

USEPA 1991, HHEM

USEPA 1991. HHEM
USEPA 199 1. HHEM
USEPA 1991. HHEM

Average
LUettme Dally Cancer Slope

Intake Factor
mg/kg-day l/(mg/kg-day)

2 04E-IO 3 OOE+05

3.21E-08 1 58E+00
3 21E-08 NA

Cancer Risk

6 12E-OS

5.07E-08
NA

NA- Not available Total Hazard Index- 0.0019 6.13E4J5

iwrme xls \ dermal
Page 1 of I
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Table 42
Reasonable Maximum Exposure by Ingestion of Soil by an Industrial Worker
Former Koppers Company, Inc, Newport, DE

Intake (me/kg-day) » Cs • In

C, - Concentration in soil =

l^R - Ingestion rate =

EF - Exposure frequency =
ED - Exposure duration »

CF - Conversion factor (1 kg/1,000,000 mg>>

E R ' E F » E D » C F « P I
BW*AT

mg/kg

mg/day

days/year
years
kg/mg

Fl - Fraction of total daily soil Jng«3«d at site -

Analyte

Dtoxins
23.7.8-TCDD Equiv.
jiorganks
Arsenic
Thallium

Semlvolatiles
Acenaphthylene
Benzo(a)anthracene
Benzo(a)pyrene
Jenzo(b)f)uoranthene

Benzo(gJi,i)peryleDe
Benzo(k)fluoranthene
Carbazole
Dibenz(aji)anthracene
Indeno( 1 ,2,3-c,d)pyrcne
Phenanthrene

BW-Bodyweight =
AT0 - Averaging Time noncarcinogenic »

AT, - Averaging Time carcinogenic =

Concentration Average
taSofl Dattvlntake
mg/kg mg/kg-day

5 44E-03 1 43E-09

g 56E+00 2 24E-06
8 56E-KX) 2 23&06

1 30E+01 3.41E-06
1 70E+02 4.46E-OS
1 61E+02 4.21E-05
3 70E+02 9 70E-05
8 16E+01 2.14E-05
1 10E+02 2.88E-05
2.96E+01 7.76E-06
199E+01 521E-06
1 10E-KQ 2 88E-05
J I6E+OI 1 35E-05

kg
days

days

Oral Chronic
RID

mg/kg-day

NA

300E-04
7.00E-05

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

chemical specific

50
134
25
100E-06
1
70
9125

25550

» USEPA 1991. HHEM

reasonable maximum
USEPA 1991, HHEM

•
reasonable maximum
USEPA 1991,

USEPA 1991,

USEPA 1991.

HHEM

HHEM

HHEM

Average
Lifetime Dally Oral Cancer

Hazard Index

NA

748E-03
321E-02

NA
NA
NA
NA .
NA
NA
NA
NA
NA
NA

Intake
mg/kg-day

5.10E-10

802E-O7
802E-07

1.22E-06
1.59E-05
1 50E-05
347EX)5
7.64E-06
1.03E-05
277E-06
1.86E-06
1.03E-05
483E-06

Slope Factor
l/(mg/kg-day)

1 50E+O5

1.50E+OO
NA

NA
730E-01
7.30E+00
7.30E-01

NA
730E-02
200E-02
7JOE+00
7.30E-01

NA

Cancer Risk

764E-03

120E-06
NA

NA
1 16E-05
110E-04
2.53E-05

NA
752E-07
5.55E-08
136E-03
752E-06

NA

NA-Not available Total Hazard Index: 0040 • 246E-04

iwrme.xls \ ingestion
Page 1 of 1 RR3I6072
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Ta&le45
Reasonable Maximum Dermal Exposure to Soil and NAPL by an Industrial Worker

Fosrmer Koppers Company, Inc, Newport, DE

rg.
~&

Intake (mg/kg-day) =

Cs - Concentration in soil and NAPL °

SA - Adult skin surface area available for exposure =
SA, - Total Adult Surface area «

F, - Fraction of skin surface area available for exposure -

FX - Fraction of exposed skin covered with soil =
AF -Soil Adherence Factor -

ABS* - Absorption for dioxins =
ABSg - Absorption for inorganics «•

EF - Exposure frequency =

ED - Exposure duration -
CF - Conversion factor (1 kg/1,000,000 ing)"

BW - Body weight =
ATn - Averaging Time noncarcinogenic =

ATe - Averaging Time carcinogenic -
i

i
i Concentration tat Soli Average Dally

and NAPL Intake
Ana^yte mg/kg mg/kg-day

DiOKlm

2.3.7.8-TCDD Equw 5 44E-03 5 71E-10
notrganJcs
Arsenic 770E+00 8 08E-08
Iron, 194E+04 2 04E-04
Lead 831E+01 8.73E-07
Thallium 5 40E+00 5 67E-08

Cs'SA'FX* AF • ABS « EF * ED »CF

mg/kg
cm'/day

cm1

mg/cm1

days/year

years
kg/mg

kg
days
days

Dermal Chronic
R0>

mg/kg-day

NA

285E-04
I50E-01

NA
560E-05

BW«AT

chemical specific
1820
20000
91*4

10O%

O i l

01
Ottl
134)

25
10OE-06

70
9123
25550

Haoard Indei

NA

2.84E-04
1J6E-03

NA
1.01E-03

calculated
USEPA 1989, EFH
reasonable maximum

reasonable maximum
USEPA 1995, EFH

US EPA 1995, Region III
USEPA 1995. Region HI
reasonable maximum

USEPA 1991. HHEM

USEPA 1991. HHEM
USEPA 1991, HHEM
USEPA 1991. HHEM

1

Average
Lifetime Dairy Cancer Slope

Intake Factor
mg/kg-day l/(mg/kg-day)

204E-10 300E+05

2 89E-08 1 38E+00
7 27E-05 NA
3 12E-07 NA
2.02E-08 NA

Cancer Risk

6 12E-05

4.56E-08
NA
NA
NA

NA-Not available Total Hazard Index 0003 6 13E-05
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Table 46
Reasonable Maximum Exposure by Ingestion of Soil andNAPL by an Industrial Worker
Former Koppers Company, Inc, Newport, DE

Intake (me/kg-day) = Cs'IneR* EF* ED»CF»FI

.

Anaryte

Dioxfau
2.3,7.8-TCDD Equiv

norganlea
Arsenic

ran
Lead

"halliuni

Semivolatifes
Acenaphthylene
Benzo(a)anthracene
Icnzo^a^pyi'cnc
5enzo(b)fluoranthene

BenzoCgJiOperylene

Benzo(k)fluoranthene
Carbazole

Chrysene

Dibenz(aji)aiithracene

hbenzofuran
Fluoranthene

Cs . Concentration in soil and NAPL =

IngR - Ingdtion rate «=

EF - Exposure frequency «•
ED - Exposure duration -

CF - Conversion factor (1 kg/1.000,000 mg)=

FI - Fraction of total daily soil ingested at site =

BW -Body weight =

AT, - Averaging Tune noncarcinogenic =

ATC - Averaging Tune carcinogenic =

Concentration la Average Daily
SoD and NAPL Intake

mg/lig mg/kg-day

5 44E-03 \ 43E-09

7 70E+00 2 02E-O6

1 94E+04 5.09E-03
8.31E+01 2I8E-05

5 40E+00 1 42E-06

1 21E+01 3 I8E-06
292E+02 76JE-05
2 02E+02 5 30E-05

429E+02 1.13E^>4

7 85E+OI X06R05
995E+01 2.61E-05

2.11E+01 SS2E-06
3 27E+02 8 S7E-05

1.55E+01 406E-06

1 55E+01 406EX)6

6 59E-K)2 1 73E-04

Indeno(1.2,3-c,d)pyrene 1.01E+02 266E-05

lenanthrene 6.75E+01 1 77E-05

BW'AT

rag/kg
rag/day

days/year
years

kg/rag

kg
days

days

Oral Chronic
RID

mg/1cg-<l«y

NA

300E-O4

300E-OJ
NA

700E-05

NA
NA
NA
NA
NA
NA
NA
NA
NA

400E-03

400E-02
NA
NA

chemical specific

SO USEPA1991.HHEM

134
25
100E-06

1
70
9125

25550

Hazard Index

NA

673E-03

170E42
NA

202E-02

NA
NA
NA
NA
NA
NA
NA
NA
NA

1 01E-03
432E-03

NA
NA

reasonable maximum

USEPA 1991, HHEM

reasonable maximum

USEPA 1991, HHEM

USEPA 1991, HHEM

USEPA 1991, HHEM

Average
Lifetime Oral Cancer

Dally Intake Slope Factor
mg/kg-day l/(mg/kg-day)

5 1OE-10 1 SOE+05

721E-07 1 50E-KW

1 82E-03 NA
779E-06 NA

S 06E-07 NA

I 14E-06 NA

2.73E-05 730E-01
1 89E-05 7.30E+00

402E-05 730E-01

735E^)6 NA
932E-06 730E-02

1.97E-06 2.00E-02
3.06E-05 7.30E-03

145E-06 730E+00

1 45E-06 NA

6 18E-05 NA

950E-06 730E-01

6.32E-06 NA

Cancer Risk

764E-O5

108E-06

NA
NA
NA

NA
200E-XJ5
138E-04

2 93E-05
NA

6.80E-07

394E-08

223E-07

106E-05

NA
NA

693E-06
NA

NA-Not available Total Hazard Index 005 283E-04
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Page 1 of 1 A R 3 I 6 0 7 <



s«

.
f-« 05 I*,

I III

e I a & a2> S 2 2 2
<| < < <
U] 5 U] U U)

S § S 3 S
(Q

m
§ § | e s S
i i 2 *• £ «̂ -8;0§

so CQ
^ 4-

*i
£ •§ ̂

S i?* g»2 - • |
»?
&»

I I IH

Q W

&1&
ill •2 -i 3 >

ill"
{ s S S - T f

« — «

iS j j

rf^

I"

g

t
S w5 W g

g ^ J

&

»? l

!̂
i-H
^ 5
S3 !a

S

fa

i
•s
g

6 <

}*
I I

U S

j
i

.!

1

•• 5

us

< t t j < < < < < ; w w w
2 3 2 2 2 2 ?J25

< < < < <
2 oo 2 2 2 2

r- oo oo >r> o xi
o o o o ••* o
^4 ll) b4 I'} (M W
O * O O> O "O
O O; O *^ VJ F1*
— r» cs >n ri m

< <

w S <
§r

bu U U W W

—tu tu tu

S« S0^2 o

tu (l) W Ld (a) UJ Ea4 I

r4 r4oo S
en

W tu

•-* f*> o\ r- •—

o o g r; g
txJ Cu U3 £U £u
o to o oo !n
r« oo o

V M M
M> M C>*

tu LL)

— ^ es oo f*t ̂  m*^*^ wso

2 2 2 2 2 2

2 2 2 2 2 2

ggg
— —• is

Id
II

S

td U)

S r>4
en

n o
??

~ — O«

e o <p oo o o 5 §
w w
2jS

U} W
<? 9 9

W W

-S
a
I.

g f
O o B

111
X X in ^ Q

OI

III

•a-s

A R 3 I 6 0 7 S



Table 51
Reasonable Maximum Oral Exposure to Columbia Aquifer Groundwater While Drinking at the Job Site
Former Koppers Company, Inc., Newport, DE

Average Dairy Intake (mg/ke-day) » Cew • IR * ED • EF

Cgw - Concentration in groundwater =
IR - Ingestion Rate -

ED - Exposure duration =
EF- Exposure frequency *
. BW- Body weight =

AT0 - Averaging Time noncarcmogenic =

AT,

Analyte
Inorganics
Antimony
Arsenic
^admium
Iron
Lead
Manganese
rfHiT • mtt i Uii •r < , . fly F cjoejucj

)ieldnn
Heptachlor
ieptachlor epoxide

SemivolatUes
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)Duor»nthene
bis(2.EthyDiexyl)phthalate
>ibenzofuran
*henanthrene

• Averaging Tune carcinogenic =•

Average
Concentration Dally
fa Cronndwater Intake

mg/L mg/kg-day

3.74E-03 5 62E-05
I.68E-03 1 65E-05
1.14E-03 1.12E-05

3.20E+00 3 13E-02
3.58E-03 3 50E-05
I.86E+OO 1.82E-02

3.50E4J5 3.42W7
I.80E-O5 1 76E-07
6.60E-05 6.46E-07

2.00E-03 1 96E-05
l.OOE-03 9 78E-06
l.OOE-03 978E-06
1.31E-02 1 28E-04
3.00E-03 2.94E-05
1.04E-02 1 02E4)4

BW'AT

chiem specific
1

25
250
70

9125
25550

Oral Chronic
RID

nog/kg-day

4.00E-04
3.00E-04
3.00E-04
3.00E-01

NA
1.40E-01

5.00E-05
5.00E-04
1JOE-OJ

NA
NA
NA

2.00E-02
4.00E-03

NA

mg/L
L/day
year
days/year

kg
days

days

US EPA 1991.
US EPA 1991.
US EPA 1991.

HHEM Supp. Guidance
HHEM Supp. Guidance
HHEM Supp Guidance

US EPA 1989. RAGS Part A
US EPA 1989. RAGS Part A

US EPA 1989. RAGS Part A

Lifetime
Average Dally Oral Cancer

Hazard
Index

140E-01
549&02
224E-02
1.04E-01

NA
I30E-01

6 85E-03
352E-04
4.97E-02

NA
NA
NA

639E-03
734E-03

NA

Intake
mg/kg-day

2.01E-05
5.88E-06
3.99E-06
1.12E-02
1.25E-05
6 50E-03

1.22E-07
629E-08
231E-07

6.99E-06
349E-06
3.49E-06
457E-05
105E-05
365E-05

Slope Factor
l/(mg/kg-d«y)

NA
1.50E+00

NA
NA
NA
NA

1.60E+01
450E-MX)
9 10E+00

730E-OI
7.30E-01
730E^)2
140E-02

NA
NA

Cancer Risk

NA
8.82E-06

NA
NA
NA
NA

196E-06
X83E-07
2.10E-06

5.10E-06
2.55E-06
2 55E-07
639E-07

NA
NA

Total Hazard Index. 0.52 217&05
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Table 57
Reasonable Maximum Oral Exposure to Columbia Aquifer Groundwater
(Including MW-2 and MW-8) While Drinking at the Job Site
Former Koppers Company, Inc., Newport, DE

Average Daily Intake (mg/kg-day) Cew • IR • ED •

Cgw - Concentration in groundwater -
IR - Ingestion Rate -

ED - Exposure duration »
EF- Exposure frequency -

BW- Body weight-
AT, - Averaging Tune noncarcinogenic •

ATC - Averaging Time carcinogenic =

Average
Concentration Dally

bi Groundwater Intake
AnaJyte
Dloxlns
2,3.7.8-TCDD Equiv •
Inorganics
Antinxmy
Arsenic
Beryllium
Iron
Lead
taagaoese
Thallium
PCBa/Pottddes
alpha-Chlordane
Oiddnn
^entachlor

HepUchlor epoxide
Senaivolanles
2,4-Dimethylphenoi
2-Mediyuupbthalcae
2-Methytphenol
4-Methylphenol
Acenaphthenc
Acenaphthylene
Anthracene
Beozo(a)anthracene
BenEO(a)pyrene
Bemo(b)fluoranthene
leozb(gJM)peryleoe

Benzo(k)fluoranthene
bis(2-Elhylhexyl)phthalate
?arbazole

Chrysene
)ibeozofiiran
luoranthene
luonne

ndeno( 1 ,23-c,d)pvrene
apbthalene

'entachloropbenol
aenanthrene
teoot

Pyreoe
Vohtiles

enzeoe
Ethylbenzene
Styrene
bluene

Xylenes (total)

mg/L

1.17E-03

1.51E-03
1.28E-03
335E-04
4.13E-HX)
9.48E-04
5.61E-01
366E-03

7.82E-O5
350E-05
1.80E-03
363E-03

1 50E+01
1 30E+01
2 20E+01
5 20E-K)!
l.OOE+01
184E-01
3.06E-01
1.70E-01
133E-01
1JOE-01
6.00E-03
1 05E-01
1.50E-02
1.80E+00
132E-01

569E-KM)
8.18E41
8 19E+00
5.00E )̂3
6.00E+01
6.00E-02
1 85E40I
5 80E+01
637E-01

264E-01
179E^)1
6 49E-02
548E-01
190E+00

mg/kg-day

1 15E-05

1 48E-05
1 26E-05
328E-06
4 05E-02
928E-06
5 49E-03
358E-05

7.66E-07
342E-07
I76E-07
5.SOE-07

1.47E-01
127E-01
2.15E-01
5 09E-OI
978E4)2
1.80E-03
300E-03
1.66E-03
I30E-03
1.27EK)3
587E-OJ
102E-03
147E-04
176E-02
1.29E-03
S.56E42
801E-03
8.01E-02
4.89E-OJ
5.87E-01
587E-04
181E-01
5.68E-01
623E-03

258E-03
17JE-03
6.35E-04
5.36E-03
1 86E-02

BW«AT

chem specific
1

23
230
70

9123
23530

OrmlChronk
RID

mg/kg-day

NA

4.00E-04
300E-04
200E-03
3.00E-01

NA
1.40E-01
700E-05

JOOE-04
500E-05
500E-04
130E-05

2.00E-02
2.00E-02
300E-02
500E-03
6.00E-07

NA
300E-01

NA
NA
NA
NA
NA
NA
NA
NA

400E-03
400E-02
4.00E-02

NA
200E-02
300E-02

NA
6.00E-01
300E-02

300E-03
100E-01
2.00E-01
2.00E-01
200E-KK)

EF

mg/L
L/day US EPA 1991, HHEM Supp Guidance
year US EPA 1991, HHEM Supp Guidance
days/year US EPA 1991, HHEM Supp Guidance
kg US EPA 1989. RAGS Part A
days US EPA 1 989. RAGS Part A

days US EPA 1989. RAGS Part A

Haiard Index

, NA
'
369E-02
4.19E-02
164E-03
135E-01

NA
392E-02
3 HE-01

133E-03
683E-03
332E-04
423E-02

734E+00
6.36E+00
4.31E-KX)
102E+02
1.63E+00

NA
9.99E-03

NA
NA
NA
NA
NA
NA
NA
NA

1 39E+01
200E-01
2.00E+00

NA
2.94E+01
1.96E-02

NA
946E-01
208E-01

-8.60E-01

1 75E-02
3.17E-03
2 68E-02
9 30E-03

Ufetime
Average DaBy

Intake
rag/kg-day

4 10E-06

3.28E-06
4.49E-06
1.17E-06
144E-02
331E46
1.96E-03
I28E-03

273E-07
1.22E47
629E-08
197E-07

524E-02
4.54E-02
769E-02
182E-OI
349E-02
642E-04
107E-03
S93E-04
465E-04
453E-04
2.10E-05 .
365E-04
5.24E-05
629E43
4.61E44
1.99E-02
286E-03
2.86E-02
1.75EX)S
210E-01
2.10E-04
6.48E-02
2.03E-01
2.23E-03

922E-04
627&04
2 27E-04
192E-03
664E-03

Oral Cancer
Slope Factor
l/(mg/kgHlay)

1 30E+05

NA
150E+00
4 30E-KJO

NA
NA
NA
NA

350E-01
1 60E-KJ1
4.30E+00
910E+00

NA
NA
NA
NA
HA
NA
NA

730E-01
730E+OO
730E-01

NA
730E-02
140E42
200E-02
730E-03

NA
NA
NA

730E-01
NA

1 20E-OI .
NA
NA
NA

2 90E-02
NA
NA
NA
NA

Cancer Risk

4 59E-OI

NA
673E-06
J.04E-06

NA
NA
NA
NA

957E-08
196E-06
2.83E-07
179E-06

NA
NA
NA
NA
NA
NA
NA

433E-04
340E-03
331E-04

NA
267E-05
734E-07
126E-04
3.37E-06

NA
NA
NA

1 28E-05
NA

2 32E-03
NA
NA
NA

267E-05
NA
NA
NA
NA

NA-Not available Total Hazard Index
• Cancer risks calculated using one-hit equation, US EPA RAGS Part A, 1989.

G\vcol28 xk \ ingestiun - RME
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Table 63
Reasonable Maximum Oral Exposure to Potomac Aquifer Groundwater While Drinking at the Job Site
Former Koppers Company, Inc., Newport, DE

Average Dailv Intake fimto-day) » CKW • IR • ED • EF

Analyte
Inorganics
Antimony
Lead

Cgw - Concentration in groundwater =
IR - Digestion Rate =

ED - Exposure duration =
EF- Exposure frequency -

BW- Body weight"
ATD - Averaging Tone noncarcinogeruc •

ATC - Avenging Time carcinogenic =

Average
Concentration Daily

in Ooundwatcr Intake
mg/L mg/kg-day

2JOE-03 2 25E^)J
3.50E-03 3 42E-05

BW'AT

chem specific
1.0
25
250
70

9125
25550

Oral Chronic
RID

mg/lcg-diy

400E-04
NA

mg/L
L/day
year
days/year
kg
days
days

Haaard
Index

5.63E-02
NA

US EPA 1991. HHEM Supp Guidance
US EPA 1991, HHEM Supp Guidance
US EPA 1991. HHEM Supp Guidance
US EPA 1989, RAGS Part A
US EPA 1989, RAGS Part A
US EPA 1 989. RAGS Part A

Lifetime
Average Dally Oral Cancer

Intake Slope Factor
mg/kg-day l/(rog/kg-day)

8.04E-06 NA
1.22E-05 NA

*

Cancer Risk

NA
NA

PCBs/PeaticMes
Heptachlorepoxide 6JOE-06 ' 5 97E-08 I30E-05 4.59E-03 2.13E-08 910E+00 194E-07

Total Hazard Index 006 Total Cancer Risk. 1.94E-07

Gwrot xls \ ingestion - RME
Page 1 of!
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tTable 67
Reasonable Maximum Dermal Exposure to Soils by a Trespasser (12 - 18 years old)
Forma- Koppers Company, Inc., Newport, DE

SA-

Intake fme/kE-dav) • Cs • SA *

Cs - Concentration in soil and sediments =

Skin surface area available for exposure =
Total Surface area =

AF • ABS • EF

BW*AT

mg/kg
cm'/day

cm1

Fraction of skin surface area available for exposure =

CF-

AF -Soil Adherence Factor -
ABSd - Absorption for dioxins =

ABS, - Absorption for semivolatiles -

ABS, - Absorption for inorganics -

EF - Exposure frequency -

EO - Exposure duration -
Conversion factor (I kg/1.000,000 mg) =

BW- Body weight =
AT» - Averaging time for noncarcinogenic effects =

ATC - Averaging time for carcinogenic effects =

Chemical
SMoxbn
2.3,7,8-TPCDD Equiv.

Inorganic*
Arsenic
Thallnun

SemKolatlles
Dibenzofiiran
Pentachloropbenol
'henanthrene

Average Dairy
Cone. In Solb Intake

mg/k| mg/kg-day

656E-03 844E-11

8.40E-HX) 1 08E-08
7I2E+00 9.I5E-09

1 24E+02 I 59E-06
662E+OI 851E-07
493E+02 634E-06

mg/cm1

days/year

yean
kg/mg

kg
days

days

Dermal
Subchronk

RID
mg/kg-day

NA

28SE-04
NA

NA
2 10E-02

NA

• ED • CF

chemical specific
4381

15758
278%

0.025

0.1
01
001
24
6
l.OOE-06
56
2190

25550

Hazard Index

NA

379E-03
NA

NA
4.05E-05

NA

calculated
US EPA 1995, EFH

US EPA 1995. EFH
US EPA 1995, EFH

US EPA 1995, Region III

US EPA 1995, Region III

US EPA 1995, Region in

reasonable maximum

reasonable manumum

US EPA 1995, EFH

US EPA 1989, RAGS Part A

US EPA 1989, RAGS Part A

Average Lifetime Cancer Slope
Dairy Intake Factor
mg/kg-day l/(mg/k£-day)

7 23E-12 3.00E+05

9 26E-10 1 58E-KK)
785E-10 NA

1.36E-07 NA
. 730E-08 171E-OI

5 43E47 NA

Cancer Risk

2 17E-06

146E-09
NA

NA
I23E-08

NA

NA-Not available Total Hazard Index. 0.00008 2 18E-06

Ues_so X1S \ dermal - RME
Page I of 1 ENVil
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Table 68
Reasonable Maximum Exposure by Ingestion of Soils by a Trespasser (12 -18 years old)
Former Koppers Company, Inc., Newport, DE

Intake (mg/kg-day) Cs'InER'EF'ED'CF'FI

Cs - Concentration in soil and sediments =
IngR - Ingestion rate •

EF - Exposure frequency =
ED - Exposure duration =

CF - Conversion factor (1 kg/1,000,000 ing) =
FI - Fraction of daily soil ingested at site =

BW- Body weight =
AT - Averaging time for noncarcinogenic effects =

and for carcinogenic effects =

Chemical
Dioxms
2 .̂7.g-TCDD Equiv

Inorganics
Arsenic
Thallium

ScmrvoUtlles
2-Methymaphthalcne
Acenapbthylene
Benzo(a)anthracene
ienzo(a)pyrene

Benzo(b)fluoranthene
Benzo(gji,i)peryiene
Benzo(k)fluoranthene
^•ibazole
9vysene
>ibenz(a,h)anlhracene

Dibenzofuran
mdeno(1.2,3-c,d)pyrene

Ptentachlorophenol
twnanthrene

Cone. In Soils
mg/kg

6 56E-03

840E+OO
7.12E+00

8.69E-K)!
2.52E+01
3.64E+02
3.59E-K12
7.SOE+02
1.32E+02
2.36E+02
2.99E-K12
S.85E+02
3.95E+01
1 24E+02
1.90E+02
6 62E+01
493E+02

Average Daily
Intake

'mg/kg-day

7.70E-10

987E-07
8.36E-07

I02E-OS
2.96E-06
662E-OS
4.2 IE-OS
8.81E-05
I.55E-OS
2.77E-05
3.5 IE-OS
6.87E-OS
4.63E-06
I 45E-OS
2 24E-05
777E46
579E^)5

BW«AT

mg/kg
mg/day

days/year
yean
kgMig

kg
days
days

Oral

chemical specific
100 Calabrestetal, 1987

24 reasonable maximum
6 reasonable mamimum
l.OOE-06
1 reasonable maximum
56 US EPA 1995, EFH
2190 US EPA 1989. RAGS Part A
23550 US EPA 1989. RAGS Part A

Snbchronk RR>
mg/kg-day

NA

300E-04
NA

NA
NA
NA
NA
NA '
NA
NA
.NA •
NA
NA
NA
NA

3.00E-02
NA

Hazard Index

NA
-

329E-03
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

239E-04
NA

Average
Lifetime Daily

Intake
mg/kg-day

660E-11

846E-08
7.16E-08

874E-07
2.54E-07
5.67E-06
361E-06
755E-06
133E-06
238E-06
301E-06
5.89E-06
3 97E-07
124E-06
1.92E-06
666E-07
4.96E-06

Oral Slope
Factor

l/(mg/kg-day)

1 50E+05

1.50E-HX)
NA

NA
NA

7.30E-01
730E+00
7.30E-01

NA
7.30E )̂2
2.00E-02
730E-03
7 30E+00

NA
730E-01
1.20E-01

NA

Cancer Risk

990E-06

1.27E-07
NA

NA
NA

4.14E-06
2.64 E-05
5.51E-06

NA •
173E-07
6.02E-08
430E-08
2.90E-06

NA
1.40E-06
8.00E-08

NA

MA-Not available Total Hazard Index. 00035 5 07E-03

tres_so XLS \ ingestion - RME
Page! of]
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Table 71
Reasonable Maximum Dermal Exposure to Soils andNAPL by a Trespasser (12 - 18 years old)
Former Koppers Company, Inc., Newport, DE

Intake fms/ks-dav) = Cs'SA *AF* ABS* EF*ED*CF

"

Chemical

DiOXDBS

Cs - Concentration in soil and sediments -

SA • Skin surface area available for exposure -
Total Surface area =

Fraction of skin surface area available for exposure •*
AF -Soil Adherence Factor -

ABSd - Absorption for dioxins «•

ABS, - Absorption for semivolatiles =

ABS, - Absorption for inorganics -

EF - Exposure frequency **

ED - Exposure duration =
CF - Conversion factor (1 kg/1,000.000 mg) -

BW- Body weight =

AT, - Averaging time for noncarcinogemc effects -

ATC - Averaging time for carcinogenic effects =

Cone, in Soils anil Avenge Dmlly
NAPL Intake
mg/kg mg/kj-day

2,3.7.8-TCDD Equiv 6 56E-03 8 44E-1 1

Inorganics
Arsenic
ron

Lead
Thallium

748E+00 961E-09
1.94E-HJ4 2.50E-05
7.05E+01 907E-08
4.50E+00 5 79E-09

BW'AT

mg/kg
cm'/day

cm2

mg/cm1

days/yeai1

years

kg/mg

kg
days

days

Dermal
Subchronlc

RID
mg/kg-day

NA

2.85E-04
NA
NA
NA

chemical specific

4381
15758
278%
0025

01

01
001
24
6
l.OOE-06
56

2190

25550

Hazard Indei

NA

3.37E-05
NA
NA
NA

calculated
US EPA 1995, EFH
US EPA 1995, EFH
US EPA 1995. EFH

US EPA 1995. Region ni

US EPA 1995, Region III

US EPA 1995. Region HI

reasonable maximum

reasonable manumum

US EPA 1995. EFH

US EPA 1989. RAGS Part A

US EPA 1989, RAGS Part A

Average Lifetime Cancer Slope
Dalty Infeke Factor
mg/kg-day J/(mg/kg-day)

7.23E-12 3.00E-H)5

8.24E-10 I 58E+00
2.I4E-06 NA
777E-09 NA
4 96E-10 NA

Cancer Risk

217E-06

130E-09
NA
NA
NA

Semlvotaflles

Dibenzofuran 5 25E-HH 6 7JE-07
PentecUorophenol 3.44E+01 442E-07

NA
210E-02

NA
2.1 IE-OS

5 79E-08 NA
379E-08 171E-01

NA
648E-09

NA. Not available Total Hazard Index. 0 0001 218E-06

tres_son XLS \ dermal - RME
Page 1 of 1
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Table 72
Reasonable Maximum Exposure by tngestion of Soils and NAPI. by a Trespasser (12 - IS years old)
Former Koppers Company, Inc., Newport, DE

. Intake (mg/kg-day) » Cs'IneR'EF'ED-CF'n '
BW«AT

Cs - Concentration in soil and sediments = mg/kg chemical specific
IngR - Ingestiori rate « mg/day • 100

EF - Exposure frequency =* days/year 24
ED - Exposure duration « years 6

CF- Conversion factor (1 kg/1.000.000 ing)- kg/mg l.OOE-06
FI- Fraction of dairy soil ingested at site- 1

BW -Body weight - kg 36
AT - Averaging time for noncarcinogerac effects = days 2190

and for carcinogenic effects « days 23330

Chemical

Dioxms
2.3.7.8-TCDD Equiv

norganlcs
Arsenic
Iron
Lead
Thallium
SemJvoUtilea
Acenaphthylene
Jenzo(a)anthrBcene
tenzo(a)pvrene

Benzo(b)fluonuithene
Bcnzo(gAi)perylene

«nzo(k)fluoranthene
'arbazole

Chrysene
Dibenz(aji)anthracene
hbenzofuran
luoranthene

Indeno( 1 ,2,3-c,d)pvrene
'entachlorophenol
lenantbrcne

•yrene

Cone. In Soils and
NAPL
mg/kg

656E-03

748E-KX)
1.94E+O4
7.05E-HH
430E-KM)

I 32E+01
500E-K»2
290E+02
6 26E+02
1.05E+02
137E+02
1.09E+O2
3.42E+02
2.46E+01
5.25E-H)1
1 48E+03
1.31E-H)2

. 3.44E-KII
3.45E+02
1.26E+03

Average Dally
Intake

mg/kg-day

7.70E-10

878E-07
2.28E-03
8.28E-06
328E-07

I.78E-06
5.87E-05
3.40E-03
7.35E-03
1.23E-03
161E-05
128E-OJ
637E-05
2.89E-06
6 16E-06
1.74E44
178E-OJ
404E-06
406E-03
148E-04

Oral
SnbchronlcRXD

mg/kg-day

NA

300E-04
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

400E-OI
NA

300E-02
NA

300E-01

Hazard Index

NA

2.93E-03
NA
NA

. NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

433E-04
NA

1.33E-04
NA

493E-04

Calabreseetal.1987 .
reasonable maximum
reasonable mamimum

US EPA 1995, EFH
US EPA 1989. RAGS Part A
US EPA 1989. RAGS Part A

Avenge
Lifetime Dally

Intake
mg/kg-day

6.60E-11

7.S2E-08
1.95E-O4
710&07
4.53E-08

1.53&07
303E-06
292E06
630E46
106E-06
1.3SE-06
1 10E-06
546E-06
2.47E-07
3.28E-07
I49E-05
152E-06
346E-07
348E-06
127E-05

Oral Slope
Factor

l/(mg/kg-a«y)

1 SOE+05

1.50E+00
NA
NA
NA

NA
730E-01
7 30E+00
730E^>1

NA
730E-02
2.00E-02
7JOE-03
730E*00

NA
NA

730E-01
1.20E-01

NA
NA

Cancer Risk

99OE-06

1.13E-07
NA
NA
NA

NA
367E-06
2 13E-05
460E-06

NA
1.01E-07
2.19E-08
3.98E-08
1 81E-06

NA
NA

1 11E-06
4 15E-08

NA
NA

NA-Not available Total Hazard Index: 0.004 427E-05

tres_son XLS \ ingestion - RME
Pagel of]
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Table 77
Reasonable Maximum Dermal Exposure to Sediment* by a Trespasser (12 - IS years old)
Former Koppers Company, Inc., Newport, DE

Intake ftngfog-day) = Cs » SA *

Cs - Concentration in soil and sediments =

SA - Skm surface area available for exposure -
Total Surface area »

AF*ABS*EF
BW'AT

mg/kg
on:/day

cm'
Fraction of skin surface area available for exposure =

.,
f

}.
?

Chemical

Dioxins

AF -Soil Adherence Factor -

ABSj - Absorption for dioxuu -

ABS, - Absorption for semivolatiles =

ABSg - Absorption for inorganics =

EF - Exposure frequency «

ED - Exposure duration -
CF - Conversion factor (1 kg/1.000,000 mg) =

BW- Body weight -
ATn - Averaging time for noncareinogenic effects -

ATC - Averaging time for carcinogenic effects »

Cone. In Soils and Average Dally
Sediments Intake

mg/kg mg/kg-day

2.3.7.8-TCDDEquiv 796E-04 1 07E-12

Inorganics
Arsenic
Lead
Manganese
"hallium

Semlvolatiles
Carbazole
>ibenzoruran

1 19E+01 1 60E-09
1 27E+02 1 72E-08
8 85E+02 l 19E-07
432E-HH) 582E-10

1 02E+02 1 38E-07
2.55E+02 3 44E-07

mg/cm

days/year

years
kg/rag

kg
days

days

Dermal
Sobchronic

RID
mg/kg-day

NA

285E-04
NA

700E-03
NA

NA
NA

•ED»CF

chemical specific
1103
15758
7.0%
0025

01

01

001

10
6
100E-06
56
2190

25550

Hazard Index

NA

563E-06
NA

1.71E-05
NA

NA
NA

calculated
US EPA 1995, EFH

US EPA 1995, EFH
US EPA 1995, EFH

US EPA 1995, Region HI

US EPA 1995, Region HI

US EPA 1995, Region HI

reasonable maximum
reasonable manumum

US EPA 1995. EFH

US EPA 1989. RAGS Part A

US EPA 1989, RAGS Part A

Average Lifetime Cancer Slope
Dally Intake Factor
mg/kg-day l/(mg/kg-day)

921E-14 300E+05

1 37E-10 1 58E-HK)
1.47E-09 NA
1.02E-08 NA
499E-11 NA

1 18E-08 NA
2 95E-08 NA

Cancer Risk

2 76E-08

2 17E-10
NA
NA
NA

NA
NA

* Includes Hershey Run sediments
NA - Not available

Total Hazard Index: 000002 Total Cancer Risk 2 78E-08

tres_sed xls \ dermal - RME
Page 1 of I
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Table 78
Reasonable Maximum Exposure by Ingestion of Sediment* by a Trespasser (12 -18 years old)

Former Koppers Company, Inc., Newport, DE

Intake (mg/kg-day) = Cs*IneR* EF*ED»CF*FI
BW'AT

Cs - Concentration in soil and sediments - mg/kg chemical specific
IngR- Digestion rate* mg/day 100 Calabrese et al. 1987

EF -.Exposure frequency •= days/year 10 reasonable maximum
ED - Exposure duration •» yean 6 reasonable matnimum '

CF- Conversion factor (1 kg/1,000,000 mg) = kg/mg 1 OOE-06
Fl -Fraction of daily soil ingested at site = 1 reasonable maximum

BW -Body weight - kg 56 US EPA 1995, EFH
AT -Averaging tune for noncarcinogeaic effects- days 2190 US EPA 1989, RAGS Part A

and for carcinogenic effect! = days 25550 US EPA 1989, RAGS Part A

Cone. In Soils and Average Dally

Chemical
Dtoxins
2,3,7,8-TCDD Equiv

Inorganics .
Arsenic
Lead
Manganese

Thallium

SemlvolatUes
Benzo(a)anthracene
3enzo(a)pyrene

Benzo(b)fluoranthene
Benzo(k)fluoranlheiie
Carbazole
Chrysene
>ibenz(aji)anthracene
Jiberaofuran
luoranthene
Huorene

Indeno(l,2,3-c,d)pvrene
Pyrene

SedJroenta
ing/kg

7.96E-04

1 19E+OI
127E-H)2
8.85E+02
4.32E-KK)

3 20E-»O2
9 10E-HU
1 65E-K)2
551E-HJ]
1 02E+O2
2 64E-H32

1 25E+01
2.55E-H)2
227E-M)3
S.67E+02
4.56E+01
1.17E-K)3

Intake
mg/kg-day

389E-11

581E-07
6.23E-06
4.33EV05
211E-07

1.57E-05
44JE-06
8.07E-06
270E-06
3.00E-06
129E-05
6.09E^T7
1 25E-OS
I 11E-04
2.77E )̂5
2.23E-06
J70EX)5

Oral
Subcbronk RID

mc/kg-day

NA

3.00E44
NA

1.40E-OI
NA

NA
NA
NA
NA
NA
NA
NA
NA

4.00E-01
4.OOE-01

NA
3OOE-01

Hazard Index

NA

1.94E-03
NA

3.09E-04
NA

NA
NA
NA
NA
NA
NA
NA
NA

278E-04

693E45
NA

190&04

Average
Lifetime Dairy

Intake
mg/kg-day

3 34E-12

498E-08
5.34E-07
371E-06
1.81 E-08

•

134E-06
382E-07
692E-07
2.31Er07
4.29E-07
1 11E-06
5.22E-08
I07E-06
953E-06
2.38E-06
1.91E-07
4.89E-06

Oral Slope
Factor

l/(m£/kg-day)

1 50E+05

1.50E+00
NA
NA
NA

730E-01
7 30E+00
730E-01
7 30E-O2
200E-02
730E-03
730E+00

NA
NA

. NA
730E-01

NA

Cancer Risk

501E-07

747E-08
NA
NA
NA

980E-07
279E-06
505EX)7
169E-08
8.58E-09
809E-09
3.81&07

NA
NA
NA

1.39E-O7

NA

Includes Hershey Run sediments
NA-Not available

Total Hazard Index 0.003 Total Cancer Risk 540E-06

Ues_sed xls \ ingestion - RME
Pagelofl
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Table 84
Reasonable Maximum Exposure by Ingestion of Locally Caught Fish
Former Koppers Company, /inc., Newport, DE

Daily Intake (mg<S c-day) = Cf

''; - Concentration in fish =
i '-f- Ingestion rate offish -

FI - Fraction offish ings-sed from affected source »

Analyte
Dioxins
2A7.8-TCDD Equiv
Inorganics

Arsenic
Lead
vlercury

PCBa/Pesttcldes
Aroclor 1254
Aroclor 1260
4.4--DDD
4.4--DDE

BW- Body weight"
EF- Exposure frequency -
ED - Exposure duration =

AT. - Averaging Tune noncarcinogeaic •
ATt - Avc* iging Tune carcinogenic =

Concentration Average Dally
to Pish Intake
mg.'Ug mg/kg-day

301*>07 1 08E-10

65?H-01 235E-04
1 27!i-01 4 34E-OJ
2.54t 01 9.06E-05

4 2C1 -01 1 JOE^M
2 40i-'-01 8 57E05
4 4CC-02 1 57E-OS
130! 01 464E-05

• I R f » F l « E F * E D
BW'AT

chem. specific
0.023
100%
70
365
25

9125
25550

Oral Chronic
RID

mg/kg-day

NA

3.00E-04
NA
NA

2.00E-05
2.00E-05

NA
NA

mg/kg
kg/day

kg
days/year
year
days
days

Hazard
Indei

NA

783E-01
NA
NA

750E+00
429E+00

NA
NA

From Ebert, 1992, Connelly et al . 1996.
reasonable maximum
US EPA 1989. RAGS Part A
US EPA 1989, RAGS Part A
US EPA 1991, Supp Ouid to RAGS
US EPA 1989, RAGS Part A
US EPA 1989, RAGS Part A

Lifetime Average Oral Cancer
Dally Intake Slope Factor
mg/kg-day l/(mg/lcg-day)

3.84E-H 1 50E+05

841E-05 150E+00
1 62E-05 NA
3.24E-05 NA

5 36E-05 2 OOE+00
3.06E-05 2 OOE-KIO
5.61 E-O6 2.40E-01
1 66E-05 3.40E-01

West, 1993

^

Cancer Risk

5.77E-06

I26E-O4
NA
NA

107E-04
6 12E-OS
135E-06
564E-06

NA-Not available Total Hazard Index. 1237 Total Cancer Risk. 307E-04

Fishmod xls \ mgestion - RME
Page 1 of 1 •ANDARDS



Table 7. Ecological Risk Assessment Endpoints
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Table 7. Ecological Risk Assessment Endpoints

Assessment Endpoint

1) Protection of the
structure and function of
wetland communities and

2) Protection of the aquatic
benthic invertebrate
communities structure and
function

3) Protection of the upland
soil community
functioning

4) Protection of the
structure and function of
the terrestrial plant
community

5) Protection offish
populations and
communities from direct
toxicity and reproductive
impairment

6) Protection of amphibian
population, specifically in
terms of recruitment

. * • * * * ' * * * ' .

Lines of Evidence

Vegetation surveys

Toxicity test results

Evaluation of the
benthic
macroinvertebrate
population/
community structure

Toxicity test results

Plant community
surveys

Plant community
surveys

Embryo toxicity tests

Potential indirect
effects based on
benthic
macroinvertebrate
toxicity tests

Toxicity test results

Ecological
Receptor

Amphipod
and Midge

Earthworm

Killifish

Southern
Leopard
Frog

• • < ';•''.-<•'•.•' ."•'•'•" !L'-VT-----
Weight of Evidence.'. *?:>.>

NOAEL 82.87 mg/kg total PAHs,
LOAEL 197.6 mg/kg total PAHs

In areas of high total PAH
sediment concentration, reduction
in population of benthic
organisms present

NOAEL 587 mg/kg total PAHs
and LOAEL 1264 mg/kg total
PAHs

Areas of stressed vegetation
associated with elevated levels of
contamination

Negative effects of contamination
on upland plants particularly in
areas where visible contamination
found

NOAEL 33.5 mg/kg total PAHs

Risk exists, effects levels
consistent with other sediment
contamination related risks

& R 3 1 6 0 9 6



Table 8. Applicable or Relevant and Appropriate Requirements ("ARARs")
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Table 9. Cost Summaries - Alternatives 1,2,3,4, and 5
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Table 9. Cost Summaries for Alternatives 1,2,3,4, and 5

Remedial
Alternative

1

2

3

4

5

. Description "-
... .' . .'. v. .;•. •', :

*. - . ' "

No Action
Cover upland soils; Sediment cap in
Fire Pond, South Pond and K Pond;
Sheetpile & NAPL collection at
Fire Pond and South Pond; MNR in
Hershey Run and tidal wetlands;
MNA of ground water
contamination
Excavate, consolidate and cap
shallow soils and shallow tidal
sediments; Cap Fire, K and South
Ponds; Sheetpile and NAPL
collection at Fire Pond and South
Ponds areas; Rechannelization of
Hershey Run; Wetlands mitigation;
MNA of ground water
contamination
Excavate, consolidate and cap all
contaminated soils and sediments;
Subsurface ground water barrier
wall around consolidation areas
with passive NAPL recovery,
Restoration of ground water
through excavation of NAPL-
contaminated aquifer material
outside of consolidation areas;
Rechannelization of Hershey Run;
Wetlands mitigation; Monitoring of
ground water contamination
In-situ steam-enhanced extraction
of subsurface NAPL; excavation
and off-site treatment of sediments
and certain soils; Wetland
restoration; MNA of ground water
contamination

Capital Cost

;, '•). '

$0

$15,934,988 .

$40,094,305

$49,837,587

$189,365,815

Present Worth
Operations &

Maintenance Cost
(7%;:30Yrs) :

$0

$1,490,864

$40,094,305

$1,918,652

$1,419,957

Total Present
Worth
Cost .

$0

$17,425,852

$43,344,688

$51,756,239

$190,785,772

R R 3 I 6 1 0 6
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Table 10. Cost Estimate Details for Selected Remedy

Item

1
2
3
3a
3b
4
4a
Ib

4C
4d
Le

5
5a
i

6a
6b1
6b2
6c
6d
idl

6d2
>d4
6d5
kJ6

607
r

7a
•b
rc
7d
7e
)
8a
8b
!c
Id
le
»
Iq
Jh
)l
9
)a
9b
10
10a1
I0a2
1oai
10b
lOc
10d
10e
10f
11
11a
11b
11c
12
13
13a
13b
13c
13d

Item Description
Coital Costs
're-Design Investigation
ulobihzation/Demobthzation
Site Preparation

dealing
Erosion/Sedimentation Control

Remove/Replace Surface Sols
Excavate/Trans/Stockoile Sediment From UDDer Hershev
Excavate/Trans/StockDile NAPL Impacted Soil Below GW
Soil Removal ExcavateATransoort/ConsohdatJon or Stockpile
Comoachon of Clean Sal Used To FiB in NAPL Excavations
Water Treatment •

\IAPL Area Capping "
Place 60 mil HOPE Liner In Former NAPL Areas

Jamer.Wan
Platform Construction/Backfill
Slurrv Wan Installation
Sheetwte Wall Installation
Cap on Slurry Wai
NALP Interceptor Trench w/ 2 - 75 Yard Finger Trenches
Excavation of Trench - In bne with sheet piles & slum/ waB
Excavation of Trench Firaers 2101 X 21' X 3"
Filter Fabric for ad trenches
Stone Backfil for Trenches
Perforated 36' Stand DIDO - ( 1-3V & 22" = 531)
Two locking manhole covers

Excavation and Upper Hershev Run Rechannehzatoon
Excavation of Channel ||PRP= 3300 CY ves 65OO cy in text.
W 78.500). 45.600 consewalivelv includes an ol HR1
BaCkflD in Entire Channel IB-=5.542cy) (3'=32.000cv)
Geotextite
6-Inch Stone Backfill in New Channel
Backfill Existing Channel (noi expected to be required)

Wetlands Construction
Install Sediment Control Systems
Forested Riparian Wetlands -Organic Soil Placement
Forested Riparian Wetlands -Vegetation
Tidal Marsh Wetlands -Organic Soil Placement
Tidal Marsh Wetlands -Veaetatxsn
Wet Meadow/Emeraent Wetlands -Organic Soil Placement
Meadow/Shrub Wetland and Emergent Wetlands -VeoelaOon
Existing Meadow/Shrub Wetland Restoration -Remove
Existing Meadow/Shrub Wetland Restoration -Seeding

Dn-srte Consolidation (38 acre consolidation area)
Grading/Compaction of Surface ' '
Grading and Compaction of Impacted Sods

-ow-Permeabitrtv Vegetative Cover
Grade Traffic Areas fPRP« 351. 408 SF.S42.178> -
Geotextile on Traffic Areas (PRP« 8 1 Aaes. $17.913)
Install Gravel Pad and Haul Road (PRP» 4.353 CY. 597 083)
HOPE Geomembrane Lmer (acreaoe • 1 05 for overlap}
Gsocomposite Orainaoe Laver -
18-inch BackTin from Stockpiled Soil

. 6-mch.ToosoiVSeedino
Drainage System V-Ditch Reinforced Concrete

Vliscelaneous •
Reseed AB Areas other than Can
Miscellaneous Site Restoration
Miscellaneous Waste Disposal

NAPL Monitoring Wells
Groundwater MNA (Initial Evaluation & Wei InstaDaliont

Natural Attenuation Modeling
Groundwater Monitonng Wete . •
Groundwater Sampling
Report

Estimated
Quantity

1
1

1027
1

12.000
•48.400

715.619
48.400

1

75

1
125.100
41.700
2.471

18.533
1.050

60.707
19.583

52
:

45.600
32.000

6£
444

0

1
18.553

2C
1371:

17
24.200

305
1C
1C
31

39.398
- 327.305

416.040
11

6.744
39!
38C

91.960
30.653

8C

71
" 1

•
(

1
20

f
•

Unit

LS
LS

Acres
LS

CY
CY
CY
CY
LS

Acres

LS
SF
SF
CY

CY
CY
SY
CY
IF
EA

CY
CY

Acres
CY
CY

LS
CY

Acres
CY

Acres
CY

Acres
Acres
Acres
Acres

CY
CY

SF
Acres

CY
•Acres
Acres

CY
CY
LF

Acres
LS
LS

Wei

Mode
Wen

Events
Reoon

Unit Price

$500.000
$100.000

$5.670
$35.000

$100
$100

$6
$6

$500.000

$25.700

$20.000
$8

$22
$18

$145
$145

$0
$74
$75

$250

$145
$65

$2.550
$74

$170

$50.000
$30

$20.000
$30

$18.000
$30

S 19.000
$43.000
119,000

i
$6
$7

. $0
$2.220

$22
$25.700
$41.385

$3
. $61
. $10

$5.670
$20,000

$600.000
$3.000

$150.000
$3.000

$25.000
$50,000

Cost

$500,000
$100.000

$582,309
$35.000

$1.200.000
$4.840.000
$2.146.857

$290.400
$500.000

$192.750

$20.000
$1,000,800

$917.400
$44.480

$2.687.285
$152.250

$3.642
$1.449.142

$3.975
$500

$6.612.000
$2.080.000

$17.646
$32,874

$0

$236,388
$2.291.135

$49.925
$24.489

$150.402
$1,025,430
$1.572.630

$262.086
$1.869.853

$800

$44.226
' $20.000

$600.000
$0

$150.000
$60.000

$200.000
$50,000

Costs to be
Bourne by
Wetlands
Developer*

$2.146.857

$50.000
$556.600
$460.000
$411.390
$306,000
$726,000
$579.120
$430.000
$190.000

A R 3 I 6 1 0 8



Table 10. Cost Estimate Details for Selected Remedy

14
14a
14d
14«
141
14fl
15
16

17
18

19
20
21
22
2?a
?7t)
22c
22d
23

Passive NAPL Recoverv
Pibt Studies
Oil Seoarator Units
Protective Housings (sheds)
NAPL Storaoe Tanks
Water Treatment (carton nitration)

In* reels
Archaeotoocal Evaluations

*

Ooeratlons and Maintenance (O&M) Costs
30 year costs

Site inspections (30 vis)
Landfil maintenance d e . mowinq) (1/3 area from Item 9 oer vear)
Misc Erosion Control and Repairs (i e , clearing access roads of
veoetaton. etc )
NAPL Monitonna (30 vrs)

NAPL TransDort and Disoosal (30 vrs)
Passive NAPL Recoverv and Disposal (30 vrs)

Oil Seoarator Unit Maintenance (30 vrs)
Manual Bailma (30 vrs)
NAPL Disoosal (30 vre) (off-site disposal or recvdino)
Water Treatment (carbon filtration)

Groundwater Monitonna (30 years)
'

P-Present Worth = Afl((1+iynH)VJi(1+iV»nl>

5 year costs
Wetland Monitonna (5 vrs)

P-Present Worth = Afl((1+i)An>-1Mi(1-n)AnD

• HKK UMlanH devrtonmtrt mm m ml pan nl «• nmdy, M
natw an presented (brpmpao o» cnmpsrtson «Mh <hm FS

— Addendum •Mtematnrttir cost eanulei

12:
e
6
71
1

63
1

Admmistra

1
1267

1
1

25

1
0

35
1
2

217

Area
Unit

Shed
• Tar*

LS
Weeks

LS

$5.000
$20.000
$10,000
$5,000

$178,500
$20.540

$350.000
Subtotal:

ranandEnia.neenna(15%)
Contimencv (20%)

Total Capital Costs:

Annual
Acres/YR

Annual
Annual

GAL/YR

Annual
Annual

GAL/YR
Annual
Annual

•

$20.000
$100

$1.500
$15.000

$100

$30.000
$60.000

$100
$30.000
$7.500

Subtotal:
A - Annual Payment

1 - interest Rate

P-Present

Acres/YR

n-# years
Worth (30) =

$5.000
Subtotal:

A - Annual Payment
1 - interest Rate

n-#vears
P-Present Worth (5) =

Total Present Worth O&M Cost:

Total Estimated Cost for Alternative 4:

Total Rounded Cost for Alternative 4:

$60.000
$120.000
$60,000
$35,000

$178.500
$1.294.020
J350JXX)

$36.114,193
$5.417.129
$6.306.264

$49,837.587

$20.000
$1.267

5L500
$15,000
$2.500

$30.000
$0

$3.500
$30.000
$15.000

$118,767
$118.767

7%
30

$1.473,780

$108.500
$108,500
$108,500

7%
5

$444,871

$1,918,652

$51,756,239

$51,760,000

$5,855.967
$878.395

$1.346.672
$8,081.234

$0
$0

7%
30
$0

$108.500
$108.500
$108500

7%
5

$444.871

$444.871

$8.526.108

$8,530,000

flR3l6!09
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EPA Docket No. CERC-03-2006-0266DC

ATTACHMENT 4



KOPPERS CO.
UNILATERAL ADMINISTRATIVE ORDER

FOR REMEDIAL DESIGN/REMEDIAL ACTION
ADMINISTRATIVE RECORD FILE * **

INDEX OF DOCUMENTS

1. Letter to Mr. William Giarla, Beazer East, Inc., from
Mr. Peter Schaul, U.S. EPA, re: Special Notice Demand
Letter, 11/4/05. P. The following are attached:

a) an undated Consent Decree;

b) an undated Administrative Order on Consent for
Remedial Design;

c) a June 25, 2005 Narrative Cost Summary Report.

2. Letter to Ms. Patricia Miller, U.S. EPA, from Ms.
Lindsay Howard, Babst, Calland, Clements, and Zomnir,
re: Request for extension for response to Special
Notice Letter, 12/14/05. P.

3. Letter to Mr., Matthew Mellon, U.S. EPA, from Mr. Robert
Markwell, Beazer East, Inc., re: Response to Special
Notice Letter and Good Faith Offer, 1/30/06. P. A
January 31, 2006 cover letter to Ms. Donna Duer, US
Department of Justice, from Ms. Lindsay Howard, Babst,
Calland, Clements, and Zomnir, and a January 30, 2006
Proposed Administrative Settlement Agreement and Order
on Consent, are attached.

4. Letter to Mr. William Giarla, Beazer East, Inc., from
Mr. Peter Schaul, U.S. EPA, re: Response to Special
Notice Letter, (undated). P.

5. Letter to Ms. Patricia Miller, U.S. EPA, from Ms.
Lindsay Howard, Babst, Calland, Clements, and Zomnir,
re: Response to Good Faith Offer, 3/17/06. P.

Administrative Record File available //.

This Index of Documents for the Koppers Co., Unilateral
Administrative Order Administrative Record File hereby
incorporates by reference all documents contained in
the Koppers Co., Remedial Administrative Record File
Index of Documents.



KOPPERS COMPANY
ADMINISTRATIVE RECORD FILE * -^1 — - — oUMo DoclD •tRC'%04

INDEX OF DOCUMENTS 1663B1

I. SITE IDENTIFICATION

1. Potential Hazardous Waste Site Log for the Koppers
Company Site, 11/1/79. P. 100001-100001.

2. Potential Hazardous Waste Site Identification and
Preliminary Assessment, 5/20/80. P. 100002-100005.

3. Letter to Mr. Anthony S. Bartholotneo, U.S. EPA, from
Mr. William L. Osburn, Delaware Department of Natural
Resources & Environmental Control (DNREC), re-
Transmittal of information from "Public Water Systems
in Delaware," 5/20/80. P. 100006-100011. The
information is attached

4. U.S. EPA sampling report, 5/28/80. P. 100012-100014.
Photographs of the site are attached.

5. Letter to Mr. William M. Thomas, U.S. EPA, from Ms.
Lisa A Hamilton, DNREC, re. Transmittal of U S.
Geological Survey quadrangles showing the Koppers
Company Site, 5/29/80. P. 100015-100016. . The
quadrangles are attached.

6. Memorandum to the file from Mr. Garth Glenn and C.K.
Lee, re: Summary of a May 28, 1980, inspection and
sampling conducted at the site, 5/30/80. P. 100017-
100019. A hand-drawn site map is attached.

7. U.S. EPA Potential Hazardous Waste Site Inspection
Report, 6/9/80 P. 100020-100031.

8. Memorandum to Mr. Jeffrey Haas, U.S EPA, from Mr.
Gerard Crutchley, U.S. EPA, re: Summary of .a May 28,
1980, inspection and sampling conducted at the site,
,6/11/80. P. 100032-100046. A list of samples, a map
of the area, and a copy of the Potential Hazardous
Waste Site Inspection Report are attached.

9. Telephone conversation record of Mr. Peter Brown with
B. Hofman re: Receipt of sampling results from the May
28, 1980, inspection and sampling, 8/18/80. P. 100047-
100047. An August 20, 1980, Potential Hazardous Waste
Site Tentative Disposition, Mr. Gerard Crutchley's June
11, 1980, memorandum to Mr. Jeffrey Haas, and a June 9,
1980, Potential Hazardous Waste Site Inspection Report
are attached.

Administrative Record File available 9/26/96, updated
9/2/04, 10/7/04 and 9/30/05 .



10. Memorandum to the file from C.K. Lee, re:
Recommendation that all area wells be investigated,
then selected wells be sampled, 9/22/80 P. 100048-
100049. 'A map showing the proposed area for the
investigation is attached.

11. Geohydrology of the Wilmington Area, Hydrologic Map
Series, No. 3, prepared by Delaware Geological Survey,
1981. P. 100050-100053.

12. Memorandum to Ms. Rita Lavelle, U.S. EPA, from Mr.
Robert Perry, U.S. EPA, re. The applicability of
Section 102(2)(C) of the National Environmental Policy
Act (NEPA) to response actions under Section 104 of the
Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA), 9/1/82. P. 100054-100064.

13. DNREC Wetlands Regulations, adopted 12/23/76, revised
6/29/84. P. 100065-100089.

14. Memorandum to U.S. EPA Regional Administrators from Ms.
Josephine Cooper and Mr. Lee Thomas, U.S. EPA, re:
CERCLA remedial actions and NEPA/Environmental Impact
Statement (EIS) functional equivalency, 8/22/84..
P. 100090-10093.

13. Report: Preliminary Assessment of Koppers Company
Emergency and Remedial Response Information System.
prepared by DNREC, 1984. 100094-1000124.

15. Report: Preliminary Field Trip Report for the Koppers
Company Site, prepared by NUS Corporation, 1/14/85.
P. 100125-100155. A January 14, 1985, transmittal
to Mr. Harold Byer, U.S. EPA, from Mr. Garth Glenn, NUS
Corporation, letter is attached.

16. Data Management Summary Reports, prepared by
Environmental Testing and Certification on behalf of
DuPont, 4/19/85. P. 100156-100160. An August 19,
1985, transmittal letter to Ms. Laura Boornazian, US. |
EPA, from A.B. Palmer, E.I. DuPont de Nemours, Inc. |
(DuPont), stating that A.B. Palmer believes there has
been no recent testing for contaminants at the Newport
Landfill is attached.

17. Sample Data Summary for the Koppers Company Site,
prepared by NUS Corporation, 7/8/85. P. 100161-100170.
A July 8, 1985, transmittal letter to Mr. Harold Byer,
U.S. EPA, from Mr. Garth Glenn, NUS Corporation, and a
hand-drawn sample location map are attached.



18. Letter to Ms. Laura Boornazian, U.S. EPA, from Ms.
Eileen M. Hack, DNREC, re: Comments regarding the site
inspections of Koppers Company and Sussex County
Landfills and recommendation that Hazardous Ranking
System packages be completed on both sites, 1/13/86
P. 100171-100173 An excerpt from a -report is
attached..

19. Report: Site Inspection of the Koppers Company Site,
prepared by NUS Corporation, 2/27/86. P. 100174-
100390. A March 3, 1986, transmittal letter to Mr.
Harold Byer, U.S. EPA, from Mr. Garth Glenn, NUS
Corporation, is attached.

20. Letter to Ms. Eileen Hack, DNREC, from Ms. Laura
Boornazian, U.S. EPA, re: Transmittal of the final
site inspection report for the Koppers Company Site,
3/10/86. P.. 100391-100391.

21. -Letter to Koppers Company from Mr. Bruce Smith, U.S.
EPA, re: Request for release of all documents
concerning hazardous substances to U.S. EPA, 2/3/88.
P. 100392-100395. A certified mail receipt is
attached.

22. 104 (e) letter to DuPont from Mr. Bruce Smith, U.S. EPA,
re: Request for release of all documents concerning
hazardous substances to U.S. EPA, 2/3/88. P. 100396-
100398.

23. 104 (e) letter to Mr. Gerardo Amador, U.S. EPA, from Ms.
Suzanne Burtt, Koppers Company, re: Confirmation of a
February 11, 1988, telephone conversation in which Mr.
Amador granted Koppers Company an extension in
releasing documents to U.S. EPA, 2/12/88. P. 100399-
100399.

24. Letter to Mr. Gerardo Amador, U.S. EPA, from Ms Julie
Whited, DuPont, re: Response to U.S. EPA's February 3,
1988, request for information, 2/22/88. P. 100400-
100645. The following are attached:

a) a deposition of Koppers Company, Inc., by its
designee Mary Holland, In The Matter Of-
United States of America vs. New Castle
County, William Ward, Stauffer Chemical, and
ICI Americas, Inc., vs. Avon Products, Inc.,
et al., Civil Action No. 80-489;

b) a copy of the deed for the Koppers Company
Site;



c)

d)

e)

a copy of the Agreement Option with a March
30, 1970 transraittal letter to Mr. Thomas
Bourne, Koppers Company, from C.M Thayer,
DuPont;

a copy of the Lawyers Title Insurance Policy
for the site,

a February 27, 1988, report entitled Site
Inspection of Koppers Company.

25. Letter to Mr. Gerardo Amador, U.S. EPA, from Mr.
William Giarla, Koppers Company, re: Response to U.S.
EPA's February 3, 1988, request for information,
2/25/88. P. 100646-100666. The following are
attached:

a) a list of the primary constituents of
creosote;

b) a description of the Boulton wood treating
process;

c) a document entitled Liquid Effluent
Discharges and Proposed Treatment, Forest
Products Plant, Newport, Delaware;

d) an April 29, 1971, letter to Mr. Carl
Shields, Delaware Water and Air Resources
Commission, from Mr. R.P. Williams, Koppers
Company, with a response to Mr. Williams from
Mr. John Bryson, DNREC, attached

26. Letter to Mr Gary A. Molchan, DNREC, from Mr. Ben
Mykijewycz, U.S. EPA, re. Notice that the Koppers
Company Site is a candidate for proposal to the NPL on
Update #10, 10/16/89. P. 100667-100667.

27. U.S. EPA Pollution Report #1, Koppers Company,
12/14/89. P. 100668-100673. A November 20, 1989,
memorandum to Mr. Gregg Crystall, U.S. EPA, from Mr.
John C. Kilcher, Roy F. Weston, Inc., is attached.

28. Memorandum to the Regional Administrators for U.S. EPA
Regions I through X, from Mr. Donald R. Clay, U.S. EPA,
re: Guidelines for the development of risk assessments
for sites remediated under CERCLA, 8/28/90. P. 100674-
100677.

29. Summary of the joint site inspection of the Koppers
Company Site conducted by DNREC and NUS Corporation on
December 20, 1984, (undated). P. 100678-100679. A
site map is attached.



30. Letter to Ms Eileen Hack, DNREC, from Ms. Laura
Boornazian, U.S. EPA, re: Transmittal of the draft
site inspection report and request for comments,
(undated). P. 100680-100680.

31. US. EPA Organics Analysis Data Sheet, Lab Sample ID #
80-083, (undated). P. 100681-100683.

32. U.S. EPA Organics Analysis Data Sheet, Lab Sample ID #
80-084, (undated). P. 100684-100688.

34. U.S. EPA Organics Analysis Data Sheet, Lab Sample ID #
80-085, (undated). P. 100689-100692

35. U.S. EPA Organics Analysis Data Sheet, Lab Sample ID #
80-086, (undated). P. 100693-100695.

36. US. EPA Organics Analysis Data Sheet, Lab Sample ID #
25-036, (undated). P. 100696-100709. An October 13,
1980, U.S EPA Inorganics Traffic Report shipping slip
for sample number C8055, Case Number 268 is attached.

37. U.S EPA'Organics Analysis Data Sheet, Lab Sample ID #
25-037, (undated). P. 100710-100720. An October 13,
1980, U.S EPA Inorganics Traffic Report shipping slip
for sample number C8056, Case Number 268 is attached.

38. Report: Field Investigations of Uncontrolled Hazardous
Waste Sites, prepared by Ecology & Environment, Inc.,
(undated). P. 100721-100740.

39. Report: Evaluation of Tumor Prevalence in Mummichogs
from the Delaware Estuary Watershed, prepared by U S.
Fish & Wildlife Service, 12/04. P. 100722-100766.



III. REMEDIAL RESPONSE PLANNING

1. Report: Remedial Investigation/Feasibility Study
(RI/FS) Work Plan for the Koppers Company Site,
prepared by Dames & Moore, 5/9/91. P. 300001-300106
A May 9, 1991, transmittal letter to Mr. S. Andrew
Sochanski, U.S. EPA, from Mr. Eric Tartler, Dames &
Moore, is attached.

2 Letter to Mr. S Andrew Sochanski, U.S. EPA, from Mr.
Robert Allen, DNREC, re: Comments regarding the RI/FS
work plan, 8/30/91. P. 300107-300109.

3. Letter to Mr. S. Andrew Sochanski,. U.S. EPA, from Ms.
M. Margie Zhang, DNREC, re: Notification of Ms.
Zhang's appointment as project officer for the Koppers
Company Site, 9/20/91. P. 300110-300110.

4. Memorandum to Mr. Robert Allen, DNREC, from Ms. Faye
Stocum, Delaware Division of Historical and Cultural
Affairs, re: Comments regarding the RI/FS work plan,
9/23/91. P. 300111-300111.

5. Administrative Order on Consent In The Matter Of:
Koppers Company Site, Docket No. III-91-16-DC, 9/26/91.
P. 300112-300160. A September 25, 1991, transmittal
memorandum to Mr. Edwin Erickson, U.S. EPA, from Mr.
Thomas Voltaggio and Ms. Marcia Mulkey, U.S. EPA, is
attached.

6. Letter to Ms. M. Margie Zhang, DNREC, from Mr. S.
Andrew Sochanski, U.S EPA, re- Transmittal of the
Administrative Order on Consent for the site, 10/11/91.
P. 300161-300161.

7. Report: Site Analysis, Koppers Chemical, Newport.
Delaware. Volume I. 10/91. P. 300162-300180.

8. Report: Koppers Company NPL Site. Preliminary Health
Assessment, prepared by Oak Ridge National Laboratory,
12/31/91. P. 300181-300218. A December 31, 1991,
transmittal letter to Mr. Lee Tate, ATSDR, from Robin
Brothers, Oak Ridge National Laboratory, is attached.

9. Report: Draft Remedial Investigation/Feasibility Study
Work Plan for the Koppers Company Site. 1/20/92.
P. 300219-300334. January 20, 1992, transmittal
letters to Mr. S. Andrew Sochanski, U.S. EPA,, and Ms
Jane Patarcity, Beazer East, Inc. (Beazer), and Mr.
Brandt Butler, DuPont, from Mr. James Buczala, Ms Ceil
Mancini, and Mr. Robert Gresh, .Woodward-Clyde
Consultants, are attached.



10. Letter to Ms. Felicia Dailey, ATSDR, from Ms. M. Margie
Zhang, DNREC, re: Transmittal of Dr. Gerald
Llewellyn's comments regarding the Preliminary Health
Assessment for the site, 2/11/92. P. 300335-300336.
Dr. Llewellyn's comments

11. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms.
Faye Stocum, Delaware Division of Historical and
Cultural Affairs, re. Comments regarding the RI/FS
work plan, 2/19/92. P 300337-300339.

12. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms.
M. Marie Zhang, DNREC, re: Transmittal of comments
regarding the RI/FS work'plan, 2/19/92 P. 300340-
300345. A February 19, 1992, facsimile transmittal
page is attached.

13. Comments of Mr. Robert Allen, DNREC, regarding the
RI/FS work plan, 2/21/92. P. 300346-300347. A
February 24, 1992, facsimile transmittal page to Mr. S.
Andrew Sochanski, U.S. EPA, from Ms. M. Margie Zhang,
DNREC, is attached.

14. Letter to Ms. Jane Patarcity, Beazer, and Mr. Joel
Karmazyn, DuPont, from Mr. S. Andrew Sochanski, U.S
EPA, re: Notification that U.S. EPA has found the
February 2, 1992, RI/FS work plan to be deficient and
transmittal of comments regarding the document's
deficiencies, 4/15/92 P. 300348-300380.

15. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms.
Faye Stocum, Delaware Division of Historical and
Cultural Affairs, re: Description of the historical
significance of the Koppers Company Site area and
recommendation that a Stage IA and IB level survey of
the site area be conducted, 4/24/92. P. 300381-300382.

16. Report: Revised Remedial Investigation/Feasibility
Study Work Plan (RWP) for the Koppers Company Site.
6/18/92. P. 300383-300553. A June 18, 1992,
transmittal letter to Mr. S. Andrew Sochanski, U.S.
EPA, from Mr. James Buczala, Ms. Ceil Mancini, and Mr.
Robert Gresh, Woodward-Clyde Consultants, is attached

17. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms.
M. Margie Zhang, DNREC, re: Comments regarding the
June 18, 1992, RWP, 7/28/92. P. 300554-300555.

18. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms
Faye Stocum, Delaware Division of Historical and
Cultural^Affairs, re: Comments regarding the June 18,
1992, RWP, 8/4/92. P. 300556-300558.



19. DNREC Regulations Governing the Use of Subaqueous
Lands, adopted 5/8/91, amended 9/2/92. P. 300559-
300585.

20. Memorandum to Ms. M. Margie Zhang, DNREC, from Mr.
Robert Allen, DNREC, re: Comments regarding the June
18, 1992, RWP, 9/7/92. P. 300586-300586.

21. Letter to Ms. Jane Patarcity, Beazer, and Mr. Joel
Karmazyn, DuPont, from Mr. S. Andrew Sochanski, U.S.
EPA, re: Notification that U.S. EPA has found the June
18, 1992, RWP to be deficient and transmittal of
comments regarding the document's deficiencies,
11/6/92. P. 300587-300605.

22. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms
Jane Patarcity, Beazer, re- Notification that Beazer
and DuPont object to U S. EPA's disapproval of the June
18, 1992, RWP and are invoking dispute resolution,
11/20/92. ,P. 300606-300646. Woodward-Clyde
Consultants' response to U.S. EPA's comments regarding
the RWP are attached.

23. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Mr
Robert Ehlenberger, Woodward-Clyde Consultants, re:
Transmittal of Woodward-Clyde Consultants' proposed
resolutions for finalizing the June 18, 1992, RWP,
12/7/92. P. 300647-300686. The resolutions are
attached.

24. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Mr.
James Buczala and Mr. Robert Ehlenberger, Woodward-
Clyde Consultants, re: Transmittal of a map showing
proposed background soil sampling location submitted
for U.S. EPA's review, 12/11/92. P. 300687-300678.
The map is attached.

25. Report: Revised Remedial Investigation/ Feasibility
Study Work Plan for the Koppers Company Site, prepared
by Woodward-Clyde Consultants, 12/21/92. P. 300689-
300887. A December 21, 1992, transmittal letter to Mr.
S. Andrew Sochanski, U.S. EPA, from Mr. James Buczala,
Ms. Ceil Mancini,. and Mr. Robert Ehlenberger, Woodward-
Clyde Consultants, is attached.



26. Letter to Ms. Jane Patarcity, Beazer, and Mr. Joel
Karmazyn, DuPont, from Mr. S. Andrew Sochanski, U.S.
EPA, re: Transmittal of a meeting summary for a
December 15, 1993, Dispute Resolution Meeting,
transmittal of specifications for hazardous warning
signs to be posted around the site, and approval of an
deadline extension, 1/3/93. P. 300888-300900. The
meeting summary and the sign specifications are
attached.

27. Memorandum to Ms. Lydia Ogden Askew, U.S. EPA, from Mr.
S. Andrew Sochanski, U.S. EPA, re: Recommendation of
changes to be made in the December 31, 1991,
Preliminary Public Health Assessment for the Koppers
Company Site, 1/19/93. P. 300901-300939. The
following are attached:

a) a December 7, 1992, transmittal letter to Ms.
Laura -Janson, U.S. EPA, from Mr. Max M.
Howie, Agency for. Toxic Substances and
Disease Registry (ATSDR);

b) an ATSDR Public Notice,

c) an ATSDR Fact Sheet;

d) the Preliminary Public Health Assessment.

28. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms.
M. Margie Zhang, DNREC, re Comments regarding the
December 21, 1992, RWP, 1/20/93. P. 300940-300941.

29. Memorandum to Ms. M. Margie Zhang, DNREC, from Mr.
Gerald Llewellyn, DNREC, re: Comments regarding the
Revised Preliminary Public Health Assessment, 1/21/93.
P. 300942-300942.

30. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Mr.
Robert Ehlenberger, Woodward-Clyde Consultants, re:
Notification on behalf of Beazer and DuPont of the
selection of Maar Associates, Inc., to assist in the
performance of the Cultural and Historical Survey (CHS)
for the site, 1/29/93. P. 300943-300978. Personnel
qualifications and three certificates of insurance are
attached.

31. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Mr
Robert Ehlenberger, Woodward-Clyde Consultants, re.
Notification on behalf of Beazer and DuPont of the
selection of Geoarchaeology Research Associates and Dr.
Joseph Sculdenrein to assist in the performance of the
CHS for the site, 3/3/93. P. 300979-301008. The
following are attached:



a) a chart entitled Cultural Resources Personnel
Organization;

b) a table entitled Hours by Personnel and Task;

c) personnel qualifications for Maar Associates,
Inc., and Geoarchaeology Research Associates;

d) certificates of insurance for Maar
Associates, Inc , and Geoarchaeology Research
Associates.

32. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Mr.
Derron LaBrake and Mr. Robert Ehlenberger, Woodward-
Clyde Consultants, re: Notification of a revision to
the December 21, 1992, RWP, 3/17/93. P. 301009-301010.

33. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Mr.
Robert Ehlenberger, Woodward-Clyde Consultants, re:
Transmittal of selected attachments to the Cultural and
Historical Resources Work Plan (CHRSWP), 4/2/93
P. 301011-301018. A revision to Table 5-1, Hours by
Personnel and Task, Figure 4-1, Section 106 Compliance
Process, and three technical drawings are attached.

34 Letter to Ms. Jane Patarcity, Beazer, and Mr. Joel
Karmazyn, DuPont, from Mr. S. Andrew Sochanski, U.S.
EPA, re: Notification of conditional approval of the
December 21, 1992, RWP, 4/7/93. ^P. 301009-301027.
U.S. EPA's comments regarding the RWP are attached.

35 Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Mr.
James Buczala and .Mr. Robert Ehlenberger, Woodward-
Clyde Consultants, re: Outline of ma} or issues to be
addressed at the April 19, 1993, meeting to discuss the
December 21, 1992, RWP, 4/16/93. P. 301028-301034. A,
facsimile transmittal page is attached

36. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms.
Faye Stocum, Delaware Division of Historical and
Cultural Affairs, re: Transmittal of comments
regarding the CHRSWP, 4/19/93. P. 301035-301038. Ms.
Stocum's comments are attached.

37. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms.
Jane Patarcity, Beazer, re: Notification that Beazer
and DuPont object to U.S. EPA's comments regarding the
December 21, 1992, RWP and are invoking dispute

' resolution, 4/22/93. P. 301039-301062. Woodward-Clyde
Consultants' response to comments regarding the RWP are
attached.
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38. Letter to Ms. Jane Patarcity, Beazer, and Mr. Joel
Karmazyn, DuPont, from Mr S. Andrew Sochanski, U.S.
EPA, re: Transmittal of comments to be incorporated
into the final RWP, 6/8/93. P. 301063-301067.

39. Report: Quality Assurance Project Plan for the Koppers
Company Site, prepared by Woodward-Clyde Consultants,
6/23/93. P. 301068-301787.

40. Report: Revised Remedial Investigation/ Feasibility
Study Work Plan for the Koppers Company Site, prepared
by Woodward-Clyde Consultants, 6/23/93. P. 301788-
302006. A June 23, 1993, transmittal letter to Mr. S.
Andrew Sochanski, U S. EPA, from Mr. Robert
Ehlenberger, Woodward-Clyde Consultants, is attached.

/
41. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Mr

Robert Ehlenberger, Woodward-Clyde Consultants, re:
Notification on behalf of Beazer and DuPont of the
selection of Bowser-Morner to conduct selected
geotechnical analyses, 7/1/93. P. 302007-302008.

42. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms.
Faye Stocum, Delaware Division of Historical and
Cultural Affairs, re. Approval of the revised CHRSWP,
7/27/93. P. 302009-302009.

43. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms.
M. Margie Zhang, DNREC, re: Approval of and comments
regarding the June 23, 1993, RWP, 8/4/93. P. 302010-
302011.

44. Letter to Ms. Jane Patarcity, Beazer, and Mr. Joel
Karmazyn, DuPont, from Mr. S. Andrew Sochanski, U.S.

- EPA, re: Transmittal of comments to be incorporated
into the final RWP, the Field Sampling Plan (FSP), the
Quality Assurance Project Plan (QAPjP), and the Health
and Safety Plan (HASP), 8/24/93. P. 302012-302051.

45. Memorandum to the U.S. EPA Regional Administrators for
Regions I through X from Mr. Richard Guimond, U.S. EPA,
re: Description of U.S. EPA's new policy on conducting
risk assessments at Superfund sites where potentially
responsible parties (PRPs) are conducting the RI/FS,
9/1/93. P. 302052-302057.

46. Memorandum to Ms. M. Margie Zhang, DNREC, from Mr.
Robert Allen, DNREC, re: Comments on U.S. EPA's
comments regarding the June 23, 1993, RWP, 9/20/93.
P. 302058-302059". A September 21, 1993", facsimile
transmittal page addressed to Mr. S. Andrew Sochanski,
U.S. EPA, from Ms. Zhang is attached.
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47. Report: Preliminary Public Health Assessment for the
Koppers Company Site, prepared by ATSDR, 10/21/93
P. 302059-302093. An October 21, 1993, transmittal
letter to Ms. Laura Janson, U.S. EPA, from Mr Max
Howie, ATSDR, is attached.

48. Letter to Ms. Jane Patarcity, Beazer, and Mr. Joel
Karmacyzn, DuPont, from Mr. Walter Graham, U.S. EPA,
re: Clarification of U.S. EPA's comments regarding the
June 23, 1993, RWP and approval of an extension to the
submittal date for the work plan, the FSP, the QAP]P,
and the HASP, 11/29/93, P. 302094-3020115. A copy of
Mr. Sochanski's August 24, 1993, letter with comments
is attached.

49. Letter to Mr Walter Graham, U.S. EPA, from Ms. Jane
Patarcity, Beazer, re: Proposal of an agenda for the
planned December 15, 1993, meeting, request for an
extension to the submittal date for the RWP, the FSP,
the QAPjP, and the HASP, and transmittal of responses
to comments regarding these documents, 12/14/93.
P. 302116-302172. A chart entitled Chronology of
Events, RI/FS Work Plan, Koppers Company Site, and the
responses to U.S. EPA's comments are attached.

50. Letter to Mr. Terry Stilman, U.S. EPA, from Ms. M.
Margie Zhang, DNREC, re: Transmittal of Applicable or
Relevant and Appropriate Requirements -(ARARs) for
Removal Action at the Koppers Company Site, 12/20/93.
P. 302173-302179 The list of ARARs and an envelope
addressed to Mr. S. Andrew Sochanski, U.S. EPA, are
attached.

51. Letter to Mr. S Andrew Sochanski, U.S. EPA, from Mr.
Christopher Burns, Tetra Tech, Inc., re: Transmittal
of a summary of the December 15, 1993, Dispute
Resolution Meeting, prepared by Tetra Tech, Inc.,
12/20/93. P. 302180-302190. The summary is attached

52. Letter to Ms. Jane Patarcity, Beazer, and Mr. Joel
Karmazyn, DuPont, from Mr. S. Andrew Sochanski, U.S
EPA, re: Clarification and transmittal of a summary of
the December 15, 1993, Dispute Resolution Meeting
summary prepared by Tetra Tech, Inc., 12/23/93.
P. 302191-302192.

53. Letter to Ms. Jane Patarcity, Beazer, and Mr. Joel
Karmazyn, DuPont, from Mr. S. Andrew Sochanski, U.S
EPA, re: Clarification and transmittal of a summary of
the December 15, 1993, Dispute Resolution Meeting,
prepared by Tetra Tech, Inc., transmittal of
specifications for hazardous warning signs to be posted
around the Koppers Company Site, and notification of
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approval of an extension of the submittal date for the
RWP, the FSP, the QAP]P, and the HASP, 1/3/94
P. 302193-302205. The meeting summary and the sign
specifications are attached.

54. Report: Revised Work Plan. RI/FS for the Koppers
Company Site, prepared by Woodward-Clyde Consultants,
1/31/94 P. 302206-302420. A January 31, 1994,
transmittal letter to Mr. S. Andrew Sochanski, U.S.
EPA, from Mr. James Buczala and Mr. Robert Ehlenberger,
Woodward-Clyde Consultants, and a January 31, 1994,
transmittal letter to Ms. Jane Patarcity, Beazer, and
Mr. Brandt Butler, DuPont, from Mr. H. Scott Laird,
Woodward-Clyde Consultants, are attached.

55. Report: Field Sampling Plan. RI/FS for the Koppers
Company Site, prepared by Woodward-Clyde Consultants,
1/31/94. P. 302421-302631. A January 31, 1994,
transmittal letter to Mr. S. Andrew Sochanski, U S.
EPA, from Mr. James Buczala and Mr. Robert Ehlenberger,
Woodward-Clyde Consultants, is attached

56. Report: Quality Assurance Proiect Plan, RI/FS for the
Koppers Company Site, prepared by Woodward-Clyde
Consultants, 1/31/94. P. 302632-303427. A January 31,
1994, transmittal letter to Mr. S. Andrew Sochanski,
U.S. EPA, from Mr. James Buczala and Mr. Robert
Ehlenberger, Woodward-Clyde Consultants, is attached.

57. Report: Health and Safety Plan RI/FS for the Koppers
Company Site, prepared by Woodward-Clyde Consultants,
1/31/94. P. 303428-303568. A January 31, 1994,
transmittal letter to Mr. S. Andrew Sochanski, U.S.
EPA, from Mr. James Buczala and Mr. Robert Ehlenberger,
Woodward-Clyde Consultants, is attached.

58. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms.
M. Margie Zhang, DNREC, re: Comments regarding the
January 31, 1994, RWP and the January 31, 1994, FSP,
3/4/94. P. 303569-303570.

59. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Mr.
James Buczala and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Transmittal' of the approval sheet for
the January 31, 1994, QAPjP, Table la, and Table 2,
which were originally omitted from the QAPjP, 3/14/94
P. 303571-303578. The approval sheet and tables are
attached.
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60. Letter to Ms. Jane Patarcity, Beazer, and Mr. Joel
Karmazyn, DuPont, from Mr. S. Andrew Sochanski, U S.
EPA, re: Approval of the January 31, 1994, RWP, the
January 31, 1994, the January 31, 1994, FSP, and the
January 31, 1994, QAPjP, and the January 31, 1994, HASP
with the insertion of U.S. EPA's review, 5/4/94.
P. 303579-303618. The review is attached.

61. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Ms.
M. Margie Zhang, DNREC, re: Comments on the January
31, 1994, RWP, the January 31, 1994, FSP, the January
31, 1994, QAPjP, and the January 31, 1994, HASP,
5/9/94. P. 303619-303620.

62. Letter to Mr. S. Andrew Sochanski, U.S. EPA, from Mr.
H. Scott Laird, Woodward-Clyde Consultants, re
Notification on behalf of Beazer and DuPont that James
C. Anderson Associates, Inc., has been selected to
perform drilling services and Enesco Wadsworth-Alert
has been selected to perform pesticide and PCB
analyses, 5/19/94. P. 303621-303670. James C.
Anderson Associates, Inc.'s qualifications and a
performance evaluation for Enesco Wadsworth-Alert are
attached.

63 Letter to" Ms. Jane Patarcity, Beazer, from Mr. Peter '
Ludzia, U.S. EPA, re: Approval of the January 31,
1994, RWP, the January 31, 1994, FSP, the January 31,
1994, QAPjP, and the January 31, 1994, HASP, subject to
previously agreed-upon modifications and notification
that Ms. Lisa Marino has replaced Mr. S Andrew
Sochanski as the Remedial Project Manager for the site,
5/26/94. P. 303671-303674. A summary of the
understandings reached by Beazer and U.S. EPA and a map
of off-site aquatic sampling locations are attached. i

1
64. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Jane

Patarcity, Beazer, re: Notification of Beazer and
DuPont's withdrawal of their May 26, 1994, request for
Dispute Resolution and correction of dates in U.S
EPA's letter of May 26, 1994, 6/16/94. P. 303675-
303675.

65. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. H. Scott
Laird, Woodward-Clyde Consultants, re: Results of a
survey of public supply and residential wells
surrounding the site, 6/16/94. P. 303676-303685. . The
following are attached:

a) Table 1, Residential/Commercial Well
Inventory;
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b) Table 2, Residential Wells Proposed for
Sampling;

c) a map of public and private water supply
wells;

d) a map of residential/commercial well
locations.

66 Letter to Ms. Lisa Marino, U.S. EPA, from Mr. H. Scott
Laird, Woodward-Clyde Consultants, re: Notification on
behalf of Beazer and DuPont of the selection of Victor
Colbert Construction to provide earthwork services at
the site, 6/17/94. P 303686-303687.

67. Letter to Ms. Lisa Marino, U S. EPA, from Ms. M. Margie
Zhang, DNREC, re: Comments regarding the Residential
Well Survey, 6/22/94. P. 303688-303689.

68. Letter to Mr. H. Scott Laird, Woodward-Clyde
Consultants, from Ms. Lisa Marino, U.S. EPA, re:
Notification of approval of the proposed background
sampling locations, 6/22/94. P. 303690-303690.

69. Letter to Mr. H. Scott Laird, Woodward-Clyde
Consultants, from Ms. Lisa Marino, U.S. EPA, re:
Comments regarding the results of the residential well
survey, 7/7/94. P. 303691-303693.

70. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Response to U.S. EPA's July 7, 1994,
comments regarding the results pf the residential well
survey and confirmation of an extension to the
submittal date for the revised report, 7/21/94.
P. 303694-303696.

71. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Transmittal of a description of the
proposed ultraviolet soil sediment field screening
method, 7/21/94. P. 303697-303699. The description of
the method is attached.

72. Memorandum to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Transmittal
of an article entitled Using Ultraviolet Light to
Investigate Petroleum-Contaminated Soil, 7/26/94.
P. 303700-303709. The article is attached.
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73 Letter to Mr. H. Scott Laird, Woodward-Clyde
Consultants, from Ms. Lisa Marino, U.S. EPA, re:
Recommendations for the clearing of potential wetland
areas and request for information regarding compliance
with DNREC and U.S. Army Corp of Engineers (USAGE)
regulations, 7/27/94 P 303710-303711.

74. Letter to Mr. James Buczala and Mr. H. Scott Laird,
Woodward-Clyde Consultants, from Ms. Lisa Marino, U.S.
EPA, re: Approval of the ultraviolet soil sediment
field screening method with suggestions, 8/3/94.
P. 303712-303712.

75 Letter to Mr. James Buczala and Mr. H. Scott Laird,
Woodward-Clyde Consultants, from Ms. Lisa Marino, U.S.
EPA, re. Response to Woodward-Clyde Consultants' July
27, 1994, letter responding to U S EPA's comments
regarding the results of the residential well survey,
8/9/94. P. 303713-303714.

76. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Transmittal of information regarding
compliance with DNREC and USAGE regulations requested
in U.S. EPA's letter of July 27, 1994, 8/10/94
P. 303715-303718. A technical drawing of preliminary
wetlands boundaries is attached.

77. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Deborah
Conte Toth, BCM Engineers, re: Transmittal of BCM
Laboratory's Quality Assurance Program plan and copies
of the methods BCM Engineers will use for analysis of
sediment samples, 8/10/94. P. 303719-303813. The
program plan and methods are attached.

78. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. H. Scott
Laird, Woodward-Clyde Consultants, re: Notification on
behalf of Bdazer and DuPont of the selection of RMC
Environmental Services, Inc., and BCM Engineers to . '
perform benthic taxonomy consulting services and
selected analytical services for soil and sediment
samples, 8/10/94. P. 303814-303856. Statements of
qualifications for RMC Environmental Services, Inc.,
and BMC Engineers are attached.

79. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. H. Scott
Laird, Woodward-Clyde Consultants, re: Results of a
survey of public supply and residential wells
surrounding the site, 8/16/94. P. 303857-303905. The
following are attached:

a) Table 1, Residential/Commercial Well
Inventory;
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b) Table 2, Residential. Wells Proposed for
Sampling;

c) a map of public and private water supply
wells,

d) a map of residential/commercial well
locations;

e) Appendix A.

80. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Description of modifications to the
January 31, 1994, FSP and the January 31, 1994, QAPjP,
8/16/94. P. 303906-303908.

81. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Paye
Stocum, Delaware Division of Historical and Cultural
Affairs, re: Comments regarding the Phase IA Cultural
Resources Survey for the site, 8/23/94. P 303909-
303913. Ms. Stocum1s comments and an August 25, 1994,
letter to Ms. Lisa Marino from Ms. Stocum transmitting
a revised second page to her comments is attached.

82. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. Derron
LaBrake and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Transmittal of the Preliminary
Covertype Map showing proposed vegetation sampling
locations, 8/29/94. P. 303914-303917. The map and a
facsimile transmittal page addressed to Ms. Elizabeth
Rogers from Ms. Lisa Marino, U.S. EPA, are attached.

83. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. M. Margie
Zhang, DNREC, re: Comments regarding the proposed
locations for background soil sampling for the site,
9/2/94. P. 303918-303920. A map showing the area
proposed for collection is attached.

84. Letter to Ms. Faye Stocum, Delaware Division of
Historical and Cultural Affairs, from Ms. Lisa Marino,
U.S. EPA, re: Transmittal of Ms. Marino's September 7,
1994, letter to Woodward-Clyde Consultants regarding
the Phase IA Cultural Resources Survey Report and
schedule and a copy of the RI/FS project schedule,
9/7/94. P. 303921-303925.' Ms. Marino's letter and the
schedules are attached.

85. Letter to Mr. William Moyer, DNREC, from Ms. Lisa
Marino, U.S. EPA, re: Transmittal of Woodward-Clyde
Consultants's August 10, 1994, letter regarding
compliance with DNREC and USAGE regulations, 9/8/94.
P. 303926-303926.
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86. Letter to Mr. Chuck Barscz, National Park Service, from
Ms. Lisa Marino, U.S. EPA, re: Transmittal of
Woodward-Clyde Consultants's August 10, 1994, letter
regarding compliance with DNREC and USAGE regulations,
9/8/94. P. 303927-303927.

87. Memorandum to U.S. Fish and Wildlife Service, from Ms.
Lisa Marino, U.S. EPA, re: Transmittal of Woodward-
Clyde Consultants' August 10, 1994, letter regarding
compliance with DNREC and USAGE regulations, 9/8/94.
P. 303928-303928.

88. Memorandum to Mr. Peter Stokely, U.S. EPA, from Ms.
Lisa Marino, U.S. EPA, re: Transmittal of Woodward-
Clyde Consultants's August 10, 1994, letter regarding
compliance with DNREC and USAGE regulations, 9/8/94.
P. 303929-303929.

89. Report: Laboratory Audit Report. prepared by Quanterra
Environmental Services, 9/8/94. P. 303930-304092. A
September 8, 1994, transmittal letter to Ms. Lisa
Marino, U.S. EPA, from Ms. Ann Racine and Mr. H. Scott
Laird, Woodward-Clyde Consultants, is attached.

90. Report: Laboratory Audit Report, prepared by Quanterra
Environmental Services, 9/8/94. P. 304093-304187. A
September 8, 1994, transmittal letter to Ms. Lisa
Marino, U.S. EPA, from Mr. Willian Lyon and Mr. H.
Scott Laird, Woodward-Clyde Consultants, is attached.

91. Letter to Ms. Lisa Marino, U S. EPA, from Ms. Susan
. . Colman, Geomatrix Consultants, Inc. (Geomatrix) , re:

Notification that Geomatrix has selected AWD
Technologies, Inc (AWD), to perform chemical data
validation for the site, 9/8/94. P. 304188-304205.
Resumes for AWD personnel are attached.

92. Letter to Mr. Robert Davis, U.S. EPA, from Mr. Robert
pennington, U.S. Fish and Wildlife Service, re:
Notification that the U.S. Fish and Wildlife Service
has no concerns regarding the terrestrial covertype
sampling map and the Substantive Requirements for
Wetlands Permit Program, 9/12/94.- p. 304206-304207.

93. Letter to Mr. Ronald Thomas, Maar Research Associates,
Inc., from Ms. Faye Stocum, Delaware Division of
Historical and Cultural Affairs, re: Approval of Mr.
Thomas's decision to name Dr. Douglas Kellogg as the
geoarchaeologist responsible for monitoring the RI
Phase I wetlands investigation at the Koppers Company
Site, 9/12/94. P. 304208-304208.
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94. Memorandum to Ms. M. Margie Zhang, DNREC, from Mr.
Robert Allen, DNREC, re: Suggestion that terrestrial
covertype sampling plots be located by a grid system or
by a random procedure in order to eliminate
unintentional bias, 9/14/94. P. 304209-304209.

95 Letter to Mr. H. Scott Laird and Mr. James Buczala,
Woodward-Clyde Consultants, from Ms. Lisa Marino, U.S.
EPA, re: Outline of sample integrity issues associated
with the September 1, 1994, sampling activities
conducted at the Koppers Company Site and request for
response to the issues, 9/15/94. P. 304210-304212. A
facsimile transmittal page is attached.

96. Letter to Ms. Lisa Marino, U.S. EPA, from Mr H. Scott
Laird, Woodward-Clyde Consultants, re: Transmittal of
the Revised Phase IA Cultural Resources Survey for the
Koppers Company Site on behalf of Beazer and DuPont,
.9/16/94. P. 304213-304213.

97. Letter to Ms Lisa Marino, U.S. EPA, from Mr. Timothy
Glazer and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Results of a September 2, 1994, field
audit for the site, 9/16/94. P. 304214-304227. A
field audit checklist is attached.

98. Memorandum to Mr. John Bartholomeo, USAGE, from Ms.
Lisa Marino, U.S. EPA, re: Transmittal of information
regarding soil boring at the site and request for
feedback, 9/21/94. P. 304228-304229. A facsimile
transmittal page is attached.

99. Letter to Mr H. Scott Laird and Mr. Derron LaBrake,
Woodward-Clyde Consultants, from Ms. Lisa Marino, U.S.
EPA, re: Comments regarding the Preliminary
Terrestrial Covertype Map for the site, 9/21/94.
P. 304230-304231.

100. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Description of soil sampling
conditions and recommendations for modifications to the
first flush sampling, 9/22/94. P. 304232-304235. A
sample location plan is attached.

101. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Responses to U.S. EPA's September 15,
1994, comments regarding Woodward-Clyde's surface water
and sediment sampling program for the site, 9/22/94.
P. 304236-304239.
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102. Memorandum to Ms. Lisa Marino, U.S. EPA, from Mr John
Bartholomeo, USAGE, re: Notification that the soil
boring plan meets the requirements of the U.S. ACE
permit program, 9/23/94. P. 304240-304241. A
facsimile transmittal page is attached.

103. Report: Phase IA Cultural Resources Survey for the
Koppers Company Site, prepared by Maar Associates,
Inc., 9/23/94. P. 304242-304340. A September 16,
1994, transmittal letter to Ms. Lisa Marino, U.S. EPA,
from Mr. H. Scott Laird, Woodward-Clyde Consultants, is
attached.

104 Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Jessica
Billy, Maar Associates, Inc., re: Transmittal of
errata sheet 3-12 of the cultural resources survey,
9/23/94. P. 304341-304342 The errata sheet is
attached.

105. Letter to Ms. Faye Stocum, Delaware Division of
Historical and Cultural Affairs, from Ms. Lisa Marino,
U.S. EPA, re: Request that Ms. Stocum notify Ms.
Marino if she feels that her comments regarding the
draft Phase IA Cultural Resources Survey for the
Koppers Company Site were not adequately addressed in
the final version, 9/28/94. P. 304343-304343.

106 Letter to Ms. Lisa Marino, U.S. EPA, from Mr. Derron
LaBrake and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Responses to U.S. EPA's September 21,
1994, comments regarding the proposed terrestrial
covertype sampling locations, 9/28/94. P. 304344-
303447. A copy of the Preliminary Terrestrial
Covertype Map for the site is attached.

107. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Request that the requirement for
sediment collection during the first flush sampling
program be removed, 9/28/94. P. 304348-304349.

108. Area B, E, and F maps relating to the terrain
conductivity survey at the site, 9/29/94. P. 304350-
304362. An October 3, 1994, transmittal page addressed
to Ms. Lisa Marino, U.S. EPA, and Ms. Elizabeth Rogers,
Tetra Tech, Inc., from Mr. Douglas Kier, Woodward-Clyde
Consultants, is attached.
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109. Inorganic Data Validation Report for the Koppers
Company Site, prepared by Lockheed Environmental
Systems & Technologies (Lockheed), 9/29/94. P 304363-
304417. An October 6, 1994, transmittal memorandum to
Ms. Lisa Marino, U.S. EPA, from Ms. Susanne Stevens,
U.S. EPA, is attached.

110. Letter to Mr. Derron LaBrake and Mr. Scott Laird,
Woodward-Clyde Consultants, from Ms. Lisa Marino, U.S.
EPA, re: Notification that U.S. EPA accepts Woodward-
Clyde Consultants' modifications to the sampling plan
and approval to begin the terrestrial covertypes
survey, 9/30/94. P. 304418-304418.

111. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala and Mr. H. Scott Laird, Woodward-Clyde
Consultants., re: Proposal of a revised schedule for
the RI/FS at the site, 9/30/94. P. .304419-304428. Two
proposed schedules are attached.

112. Memorandum to Ms. Lisa Marino, U.S. EPA, and Ms.
Elizabeth Rogers, Tetra Tech, Inc., from Mr. Keith.
Kowalski, Woodward-Clyde Consultants, re: Transmittal
of Figure 2-5 showing boring locations within Area J of
the site, 9/30/94. P. 304429-304430. Figure 2-5 is
attached.

113. Report: Terrain Conductivity Survey for the Koppers
Company Site, prepared by Woodward-Clyde Consultants,
9/94. P, 304431-304491. A September 14, 1994,
transmittal letter to Ms. Lisa Marino, U.S. EPA, from
Mr. James Buczala and Mr H. Scott Laird, Woodward-
Clyde Consultants, is attached.

114. Letter to Mr. James Buczala and Mr. H. Scott Laird,
Woodward-Clyde Consultants, from Ms. Lisa Marino, U S.
EPA, re: Comments regarding the terrain conductivity
survey, 10/5/94. P. 304492-304495.

115. Letter to Mr. H. Scott Laird, Woodward-Clyde
Consultants, from Ms. Lisa Marino, U.S. EPA, re:
Notification that U.S. EPA approves the revised
residential well survey with comment, 10/6/94.
P. 304496-304496.

116. Letter to Mr. James Buczala and Mr. H. Scott Laird,
Woodward-Clyde Consultants, from Ms. Lisa Marino, U.S.
EPA, re: Approval of modifications to the first flush
sampling program proposed in Woodward-Clyde
Consultants' letters of September 22, 1994, and
September 28, 1994, 10/6/94. P. 304497-304499. A U.S.
EPA list of recommended field and analytical parameters
for surface water is attached.
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117. Area D, J, K, N, UST, and GAS UST maps relating to the
terrain conductivity survey at the site, 10/6/94.
P. 304500-304524 An October 7, 1994, transmittal page
addressed to Ms. Lisa Marino, U.S. EPA, and Ms.
Elizabeth Rogers, Tetra Tech, Inc., from Mr. Douglas
Kier, Woodward-Clyde Consultants, is attached.

118. Inorganic Data Validation Report for the Koppers
' Company Site, prepared by Lockheed, 10/11/94. P.
' 304525-304602. An October 13, 1994, transmittal
memorandum to Ms. Lisa Marino, U.S. EPA, from Ms.
Susanne Stevens, U S. EPA, is attached.

119. Organic Data Validation Report for the Koppers Company
Site, prepared by Lockheed, 10/18/94. P. 304603-
304916. An October 13, 1994, transmittal memorandum to
Ms. Lisa Marino, U.S. EPA, from Ms. Susanne Stevens,
U.S.' EPA, is attached.

120. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Description of plans for the first
flush sampling event at the site and response to issues
raised in U.S. EPA's letter of October 6, 1994,
regarding sampling, 10/24/94. P. 304917-304920.

121. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. H. Scott
Laird, Woodward-Clyde Consultants, re: Proposal of
five additional off-site soil sampling locations for
the RI, 10/28/94. P. 304921-304924. Table 1,
Background Soil Sampling Locations and a map showing
the proposed sampling locations are attached.

122. Inorganic Data Validation Report for the Koppers
Company Site, prepared by Lockheed, 10/31/94. P.
304925-304976. A November 10, 1994, transmittal
memorandum to Ms. Lisa Marino, U.S. EPA, from Ms.
Susanne Stevens, U.S. EPA, is attached.

123. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala and Mr. H. Scott Laird, Woodward-Clyde
Consultants, re: Documentation of telephone
conversations regarding the installation of additional
shallow monitoring wells at the site, 11/1/94.
P. 304977-304978.

124. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Jane
Patarcity, Beazer, re: Notification on behalf of
Beazer and DuPont of the selection of Entrix, Inc., to
provide ecological consulting services, 11/3/94
P. 304979-304979.
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125. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala and Mr'. H.. Scott Laird, Woodward-Clyde
Consultants, re: Description of shallow well
development at the site, 11/7/94. P. 304980-304981.

126. Organic Data Validation Report for the Koppers Company
Site, prepared by Lockheed, 11/9/94. P. 304982-305104.

127. Dioxin Data Validation Report for the Koppers Company
Site, prepared by Lockheed, 11/9/94. P. 305105-305145.
A November 15, 1994, transmittal memorandum to Ms. Lisa
Marino, U.S. EPA, from Ms. Susanne Stevens, U.S. EPA,
is attached.

128. Letter to Mr. H. Scott Laird, Woodward-Clyde
Consultants, from Ms Lisa Marino, U.S. EPA, re:
Comments regarding the background soil sampling
locations proposed in Woodward-Clyde Consultants'
letter of October 28, 1994, 11/17/94. P. 305146-
304147.

129. Inorganic Data Validation Report for the Koppers
Company Site, prepared by Lockheed, 11/25/94.
P. 305148-305169. A November 28, 1994, transmittal
memorandum to Ms. Lisa Marino, U.S. EPA, from Ms
Susanne Stevens, U.S. EPA, is attached.

130. Report: Analytical Report for the Koppers Company
Site, prepared by U.S. EPA, 11/29/94. P. 305170-
305262. A November 29, 1994, transmittal letter to Ms.
Lisa Marino, U.S. EPA, from Mr. Frederick Dreisch and
Ms. Peggy Zawodny, U.S. EPA, is attached

131. Report: Analytical Report for the Koppers Company
Site, prepared by U.S. EPA, 12/5/94. P. 305263-305300.
A December 5, 1994, transmittal letter to Ms. Lisa
Marino, U.S. EPA, from Mr. Frederick Dreisch and Ms.
Peggy Zawodny, U.S. EPA, is attached.

132. Organic Data Validation Report for the Koppers Company
Site, prepared by Dow Environmental, Inc., 12/7/94.
P. 305301-305384. A December 7, 1994, transmittal
letter to Ms. Jane Patarcity, Beazer, from Mr. Andy
Mehalko, Dow Environmental, Inc., is attached.

133. Inorganic Data Validation Report for the Koppers
Company Site, prepared by Lockheed, 12/8/94.
P. 305385-305432. A December 12, 1994, transmittal
memorandum to Ms. Lisa Marino,' U.S. EPA, from Ms
Susanne Stevens, U.S. EPA, is attached.
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134. Report: Summary of Analytical Results Received Through
November 30. 1994, for the Koppers Company Site.
12/15/94. P. 305433-305897. A December 15, 1994,
transmittal letter to Ms. Lisa Marino, U.S. EPA, from
Mr. James Buczala and Mr. H. Scott Laird, Woodward-
Clyde Consultants, is attached.

135. Organic Data Validation Report for the Koppers Company
Site, prepared by Lockheed, 12/21/94. P. 305898-
306045. A December 22, 1994, transmittal memorandum to
Ms. Lisa Marino, U.S. EPA, from Ms. Susanne Stevens,
U.S. EPA, is attached.

136. Dioxin/Furan Data Validation Report for the Koppers
Company Site, prepared by Lockheed, 1/12/95.
P. 306046-306144. A January 17, 1995, transmittal
memorandum to Ms. Lisa Marino, U.S. EPA, from Ms.
Susanne Stevens, U.S. EPA, is attached.

137. Dioxin Data Validation Report for the Koppers Company
Site, prepared by Lockheed, 1/23/95. P. 306145-306189.
A January 25, 1995, transmittal memorandum to Ms. Lisa
Marino, U.S. EPA, from Ms. Cynthia Caporale, U.S. EPA,
is attached.

138. Organic Data Validation Report for the Koppers Company
Site, prepared by Lockheed, 1/30/95. P. 306190-306237.
A January 31, 1995, transmittal memorandum to Ms. Lisa
Marino, U.S. EPA, from Ms. Cynthia Caporale, U.S. EPA,
is attached.

139. Letter to Mr. Randy Sturgeon, U.S. EPA, from Ms. Faye
Stocum, Delaware Division of Historical and Cultural
Affairs, re: Comments regarding the Management Summary
for the Phase I Archaeological Survey of Old Airport
Road, 2/6/95. P. 306238-306238.'

140. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. H. Scott
Laird, Woodward-Clyde Consultants, re: Notification on
behalf of Beazer and DuPont of the selection of Mr.
Charles LeeDecker as the Cultural Resources Task Leader
for the site, 2/21/95. P. 306239-306247. Mr.
Leedecker's qualifications are attached.

141. Letter to Ms. Jane Patarcity, Beazer, from Ms. Lisa
Marino, U.S. EPA, re: Request for the credentials of
Dr. Ralph Markarian, Entrix, Inc., 2/21/95. P. 306248-
306248.
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142. Inorganic Data Validation Report for the Koppers
Company Site, prepared by Lockheed, 2/23/95.
P. 306249-306252. A March 2, 1995, transmittal
memorandum to Ms Lisa Marino, U.S. EPA, from Ms.
Cynthia Caporale, U.S. EPA, is attached.

143. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Jane
Patarcity, Beazer, re: Transmittal of resumes for
Entrix, Inc., personnel, 2/24/95. P. 306253-306313.
The resumes are attached.

144. Report: Geoarchaeoloqical Evaluation. Phase I Cultural
Resources Survey for the Koppers Company Site, prepared
by Maar Associates, Inc., 2/95. P. 306314-306359. A
February 28, 1995, transmittal letter to Ms Lisa
Marino, U.S. EPA, from Mr. H. Scott Laird and Mr.
Charles LeeDe.cker, Woodward-Clyde Consultants, is
attached.

145. Report: Phase IA Cultural Resources Survey for the
Koppers Company Site, prepared by Maar Associates,
Inc., 2/95 P. 306360-306456. An April 24, 1995,
transmittal letter to Ms. Lisa Marino, U.S. EPA, from
Ms. Jessica Billy, Maar Associates, Inc., is attached.

146. Memorandum to Ms. Susan Colman, Geomatrix, T. Faye,
Beazer, Mr. Peter Ludzia, U.S. EPA, and Ms. M. Margie
Zhang, ,DNREC, from Mr. Charles LeeDecker, Woodward-
Clyde Consultants, re: Transmittal of the February 1995
Geoarchaeological Evaluation. Phase I Cultural
Resources Survey for the Koppers Company Site. 3/2/95.
P. 306457-306457.

147. Letter to James Buczala and H. Scott Laird, Woodward-
Clyde Consultants, from Ms. Lisa Marino, U.S. EPA, re:
Permission to backfill the excavations produced during
the Phase IB Cultural Resources Survey work, 3/8/95.
P. 306458-306459.

148. Memorandum to Ms. Faye Stocum, Delaware Division of
Historical and Cultural Affairs, from Ms. Lisa Marino,
U.S. EPA, re: Request for a confirmation of a date by
which Ms. Stocum will comment on the Geoarchaeological
Evaluation for the site, 3/15/95. P. 306460-306460.

149. Memorandum to Ms. Lisa Marino, U.S. EPA, from Ms. Faye
Stocum, Delaware Division of Historical and Cultural
Affairs, re: Notification that Ms. Stocum plans to
comment on the February 1995 Geoarchaeological
Evaluation for the site around mid-April, 3/20/95.
P. 306461-306462. A facsimile transmittal page is
attached.
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150. Report: Analytical Report for the Koppers Company
Site, prepared by U.S EPA, 3/21/95. P. 306463-306503
A March 21, 1995, transmittal letter to Ms. Lisa
Marino, U.S. EPA, from Mr. Frederick Dreisch and Ms.
Peggy Zawodny, U.S. EPA, is attached.

151. Report: Work Plan for Phase IB Cultural Resources
Studies at the Koppers Company Site, prepared by Maar
Associates, Inc., 3/27/95. P. 306504-306518. A March
27, 1995, transmittal letter to Ms. Lisa Marino, U.S.
EPA, from Mr.- James Buczala and Mr. H. Scott Laird,
Woodward-Clyde Consultants, is attached.

152 Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Jessica
Billy, Maar Associates, Inc., re: Transmittal of
Figures 2, 3, and 4 for the March 27, 1995, Phase IB
Cultural Resources Studies work plan, 3/28/95.
P. 306519-306522. The figures are attached.

153. Letter to Ms.- Lisa Marino, U.S. EPA, from Mr'. H. Scott
Laird, Woodward-Clyde Consultants, re: Description of
Round 1 ground water sampling events and plans for
Round 2 sampling, 4/4/95. P. 306523-306633. A
tabulated summary of Phase I ground water results is
attached.

154. Report: Phase II Remedial Investigation Scope of Work
for the Koppers Company Site, prepared by Woodward-
Clyde Consultants, 4/27/95. P. 306634-307090. An
April 27, 1995, transmittal letter to Ms. Lisa Marino,
U.S. EPA, from Mr.- James Buczala and Mr. H. Scott
Laird, Woodward-Clyde Consultants, is attached.

155. Letter to Ms. Lisa Marino, U.S EPA, from Ms. Faye
Stocum, Delaware Division of Historical and Cultural
Affairs, re: Notification that the Phase IA Cultural
Resources Survey is acceptable and request for
additional copies, 5/1/95. P. 307091-307091.

156. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Faye
Stocum, Delaware Division of Historical and Cultural
Affairs, re': Notification that the February, 1995
Phase I Cultural Resources Survey and the March 27,
1995, Phase IB Cultural Resources Studies work plan
need revision, 5/1/95. P. 307092-3.07097. Ms. Stocum1 s
comments regarding the documents are attached.

157. Report: Phase I Remedial Investigation Data Package
for the Koppers Company Site. Attachment 1. Volume 1 of
4_, prepared by Woodward-Clyde Consultants, 5/8/95.
P. 307098-307425. A May 8, 1995, transmittal letter to
Ms. Lisa Marino, U.S. EPA, from Mr. James Buczala,
Woodward-Clyde Consultants, is attached.
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158. Report: Phase I Remedial Investigation Data^ Package
for the Koppers Company Site, Attachment 1. Volume 2 of
4., prepared by Woodward-Clyde Consultants, 5/8/95.
P. 307426-307685.

159. Report: Phase I Remedial Investigation Data Package
for the Koppers Company Site, Attachment 1. Volume 3 of
4_, prepared by Woodward-Clyde Consultants, 5/8/95
P. 307686-307736.

160. Report. Phase I Remedial Investigation Data Package
for the Koppers Company Site. Attachment 1. Volume 4 of
4., prepared by Woodward-Clyde Consultants, 5/8/95.
P. 307737-307826.

161. Report: Phase I Remedial Investigation Data Package
for the Koppers Company Site. Attachments 2 Through 7.
prepared by Woodward-Clyde Consultants, 5/8/95.
P. 307827-308075

162. Letter to Mr. James Buczala and Mr. H. Scott Laird,
Woodward-Clyde Consultants, from Ms. Lisa Marino, U.S.
EPA, re: Transmittal of the May 1, 1995, letters
written by Ms. Faye Stocum, Delaware Division of
Historical and Cultural Affairs, commenting on the
Phase IA Cultural Resources Survey, the February 1995
Phase I Cultural Resources Survey and the March 27,
1995, Phase IB Cultural Resources Studies work plan,
5/9/95. P. 308076-308084. The letters are attached.

163. Memorandum to the file from Ms. Lisa Marino, U S. EPA,
re. Notification that Woodward-Clyde Consultants
missed the holding time for a portion of the ground
water sample and will use the split sample data for
this location collected by Tetra Tech, Inc., 5/9/95.
P. 308085-308085. \

164. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Susan
Colman, Geomatrix, re: Notification on behalf of
Beazer and DuPont of the selection of Dames & Moore to
perform the FS for the site and Environmental
Standards, Inc., to perform the Public Health
Assessment, 5/18/95. P. 308086-308100. The resumes of
Dames & Moore and Environmental Standards, Inc.,
personnel are attached.

165. Letter to Ms. Susan Colman, Geomatrix, from Ms. Lisa
Marino, U.S. EPA, re: Notification that U.S. EPA
approves of the selection of Dames & Moore to perform
the FS for the site but will not comment on the
proposed selection of Environmental Standards, Inc.,
until Beazer and DuPont submit a formal request to
perform risk assessments, 5/30/95. P. 308101-308101.
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166. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. M. Margie
Zhang, DNREC, re: Comments regarding the Phase II
Remedial Investigation Scope of Work (RI SOW), 6/6/95.
P. 308102-308104. A facsimile transmittal page is
attached.

167. Report: Analytical Report, prepared by 13 S. EPA, .
6/7/95. P. 308105-308132. A June 7, 1995, transmittal
letter to Ms. Lisa Marino, U.S. EPA, is attached.

168 Inorganic Data Validation Report for the Koppers
Company Site, prepared by Lockheed, 6/15/95.
P. 308133-308134. A June 22, 1995, transmittal
memorandum to Ms. Lisa Marino, U.S. EPA, from Ms.
Cynthia Caporale, U.S. EPA, is attached. .

169. Organic Data Validation Report for the Koppers Company
Site, prepared by Lockheed, 6/16/95. P. 308135-308257
A June 22, 1995, transmittal memorandum to Ms. Lisa
Marino, U.S. EPA, from Ms. Cynthia Caporale, U.S. EPA,
is attached.

170 Letter to Mr. James Buczala, Woodward-Clyde
Consultants, from Ms. Lisa Marino, U.S. EPA, re:
Transmittal of comments regarding the April 27, 1995,
Phase II. RI SOW, 6/27/95. P. 308258-308305. ' The
comments are attached.

171. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Jane,
Patarcity, Beazer, re: Request for an extension of the
submittal date for the response to U.S. EPA's June 27,
1995, comments regarding the April 27, 1995, Phase II
RI SOW and notification that Beazer and DuPont are
invoking dispute resolution, 7/12/95. P. 308306-
308308.

172. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re- Transmittal
of a summary of resolutions of the Delaware Division of
Historical and Cultural Affairs' comments regarding the
February 1995 Geoarchaeological Evaluation and the
March 27, 1995, Phase IB Cultural Resources Studies
work plan for the site achieved at a June 13, 1995,
meeting, as well as the map depicting the potential
location of prehistoric sites and excerpts from the
Geoarchaeological Evaluation, both revised in
accordance with the Delaware Division of Historical and
Cultural Affairs' comments, 7/20/95. -P. 308309-308328.
The summary, the map, and the excerpt are attached.
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173. Letter to Jane Patarcity, Beazer, from Ms. Lisa Marino,
U.S. EPA, re: Offer of an extension to the submittal
date for the response to U.S. EPA's comments regarding
the April 27, 1995, Phase II RI SOW, 7/25/95.
P. 308329-308330. '

174. Letter to Ms. Lisa Marino, U.S. EPA, from Mr.* James
Buczala, Woodward-Clyde Consultants, re: Transmittal
of Woodward-Clyde Consultants' response to U.S. EPA's
June 27, 1995, comments regarding the April 27, 1995,
Phase II RI SOW, 8/2/95. P 308331-308406. The
response is attached.

175. Report: Revised Phase II Remedial Investigation Scope
of Work for the Koppers Company Site, prepared by
Woodward-Clyde Consultants, 8/18/95. P. 308407-308991.
An August 18, 1995, transmittal letter to Ms. Lisa
Marino, U.S. EPA, from Ms. Ceil Mancini and Mr. James
Buczala, Woodward-Clyde Consultants, is attached.

176. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Faye
Stocum, Delaware Division of Historical and Cultural
Affairs, re: Transmittal of comments regarding
Woodward-Clyde Consultants' July 20, 1995, summary of
resolutions and revised excerpts from the
Geoarchaeological Evaluation, 8/21/95. P. 308992-
308996. The comments and an August 29, 1995,
transmittal letter from Ms. Marino to Mr. James
Buczala, Woodward-Clyde Consultants, are attached.

177. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Jane
Patarcity, Beazer, re: Request for permission for
Environmental Standards, Inc., to perform the Public
Health Assessment portion of the Risk Assessment and
for Woodward-Clyde Consultants to perform the
Ecological Assessment portion of the Risk Assessment
for the site on behalf of Beazer and DuPont, 8/30/95.
P. 308997-309055. Statements of qualifications for
Environmental Standards, Inc., and Woodward-Clyde
Consultants, are attached.

178. Letter to Mr. James Buczala, Woodward-Clyde
Consultants, from Ms. Lisa Marino, U.S. EPA, re:
Transmittal of comments in response to Woodward-Clyde
Consultants' August 2, 1995, response to U.S. EPA's
June 27, 1995, comments regarding the April 27, 1995,
Phase II RI SOW and the August 18, 1995, Phase II RI
SOW, 9/13/95. P. 309056-309068. The comments are
attached.
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179. Report: Field Oversight Summary Report for the RI/FS
Oversight at the Koppers Company Site, prepared by
Tetra Tech, Inc., 9/14/95. P. 309069-309353. A
September 14, 1995, transmittal letter to Ms. Lisa '
Marino, U.S. EPA, from Ms. Elizabeth Rogers, Tetra
Tech, Inc. summarizing Tetra Tech, Inc.'s conclusions
and recommendations and a September 28, 1995,
transmittal letter from Ms. Marino to Mr. James
Buczala, Woodward-Clyde Consultants, are attached.

180. Letter to Mr. James Buczala, Woodward-Clyde
Consultants, from Ms. Lisa Marino, U.S. EPA, re:
Comments regarding the August 18, 1995, Phase II RI
SOW, 9/19/95. P. 309354-309355

181. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Confirmation
of the one-week extension granted by U.S. EPA for
Beazer and DuPont's response to U.S. EPA's September
13, 1995, comments, 9/22/95. P. 309356-309356.

182. Letter to Ms. Lisa Marino, U.S. EPA, from Ms Jane
Patarcity, Beazer, re: Notification that Beazer and
DuPont invoke dispute resolution with respect to U.S.
EPA's September 13, 1995, comments, 9/28/95.
P. 309357-309358. An envelope is attached.

183. Report: Geoarchaeological Evaluation. Phase I Cultural
Resources Survey for the Koppers Company Site, prepared
by Maar Associates, Inc., 10/2/95. P. 309360-309408.
An October 3, 1995, transmittal letter to Ms Lisa
Marino, U.S. EPA, from Ms. Jessica Billy, Maar
Associates, is attached.

184. Report: Phase IB Cultural Resources Studies Work Plan
for the Koppers Company Site, prepared by Maar
Associates, 10/2/95. P. 309409-309422.

185. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Transmittal
of response to U.S. EPA's September 13, 1995, comments,
10/4/95. P. 309423-309450.

186. Report: Phase II Remedial Investigation Scope of Work-
Response to U.S. EPA Comments Dated September 13. 1995.
Volume 2 of 3. prepared by Woodward-Clyde Consultants,
10/4/95. P. 309451-309786.

187. Report: Phase II Remedial Investigation Scope of Work-
Response to U.S. EPA Comments Dated September 13, 1995.
Volume 3 of 3. prepared by Woodward-Clyde Consultants,
10/4/95. P. 309787-310087.
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188. Letter to Mr. James Buczala, Woodward-Clyde
Consultants, from Ms. Lisa Marino, U.S. EPA, re-.
Recommendations for the use of split sample data
collected by Tetra Tech, Inc., 11/1/95. P. 310088-
310089.

189. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Transmittal
of a set of data inadvertently excluded from the data
screening package attached to Woodward-Clyde
Consultants' October 4, 1995, letter to U.S. EPA,
11/1/95. P. 310090-310114. The set of data is
attached

190. Memorandum to Ms. Lisa Marino, U.S. EPA, from Mr. Keith
Kowalski, Woodward-Clyde Consultants, re: Transmittal
of ground water elevation data, 11/22/95. P. 310115-
310116. The data are attached.

191. Letter to Mr. James Buczala, Woodward-Clyde
Consultants, from Ms. Lisa Marino, U.S. EPA, re:
Transmittal of comments regarding Woodward-Clyde
Consultants' letter of October 4, 1995, 11/28/95.
P. 310117-310124. The comments and a map indicating
additional Phase II sampling locations are attached.

192. Letter to Ms. Jane Patarcity, Beazer, from Ms. Lisa
Marino, U.S. EPA, re: Approval of Beazer and DuPont' s
August 30, 1995, request to have Environmental
Standards, Inc., perform the Public Health Assessment
for the site and rejection of the request to have
Woodward-Clyde Consultants perform the Ecological
Assessment, 11/29/95. P. 310125-310126.

193 Organic and Inorganic Data Validation Reports for the
Koppers Company Site, prepared by Lockheed, 11/29/95.
P. 310127-310301. A November 30, 1995, transmittal
memorandum to Mr. S. Andrew Sochanski, U.S. EPA, from
Ms. Cynthia Caporale, U.S. EPA, is attached.

194. Organic, Inorganic, and Dioxin/Furon Data Validation
Reports for the Koppers Company Site, prepared by
Lockheed, 12/1/95. P. 310302-310404. A December 5,
1995, transmittal memorandum to Ms. Lisa Marino, U.S.
EPA, from Ms. .Cynthia Caporale, U.S. EPA, is attached.

195. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Request for
extension of the submittal date for the changes to the
August 18, 1995, Phase II RI SOW, 12/4/95. P. 310405-
310406.
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.196. Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Jane
Patarcity,- Beazer, re: Notification that Beazer and
DuPont invoke dispute resolution with respect to U.S.
EPA's November 28, 1995, inclusion of surface water
samples and pesticide/PCB and PCDD/PCDF analyses as
part of the Phase II RI SOW, 12/11/95. P. 310407-
310408.

197. Letter to Ms. Jane Patarcity, Beazer, and Mr. James
Buczala, Woodward-Clyde Consultants, from Ms. Lisa
Marino, U.S. EPA, re: Approval of an extension of the
submittal date for the changes to the Phase II RI SOW,
agreement to drop PCDD/PCDF, PAH, and pesticide -
analysis from the surface water and PCDD/PCDF analysis
from sediment samples, and explanation of U.S EPA's
reasons for requiring analysis of metals in surface
water samples and pesticides/PCBs, metals, and PAHs in
sediment samples, 12/14/95. P. 310409-310411.

198 Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Transmittal
of responses to issues raised in U.S. EPA's letter of
November 28, 1995, and revised text, tables, and
figures for the December 21, 1995, Revised Phase II ,
Remedial Investigation Scope of Work. 12/20/95
P. 310412-310423. The responses are attached.

199. Report: Revised Phase II Remedial Investigation Scope of
Work, prepared by Woodward-Clyde Consultants, 12/21/95.
P. 310424-311009. An August 18, 1995, transmittal letter
is attached.

200. Memorandum to Ms. Lisa Marino, U.S. EPA, from Mr. Keith \
Kowalski, Woodward-Clyde Consultants, re: Transmittal of
Figure 4-1A, an addition to the December 21, 1995,
Revised Phase II RI SOW, showing off-site Phase II
sediment/surface water sampling locations at the site,
12/21/95. P. 311010-311011. Figure 4-1A is attached.

201. Memorandum to U.S. EPA Personnel, from Mr. Stephen
Luftig, U,.S. EPA, re: Description of U.S. EPA's revised
policy on allowing- PRPs to conduct risk assessments,
1/26/96. P. 311012-311014.

202. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Notification on
behalf of Beazer and DuPont of the selection of John
Milner Associates to perform the Phase IB Cultural
Resources Survey and of Dr. John Sprinkle to replace Mr.
Charles LeeDecker as the Cultural Resources Task Manager
for Woodward-Clyde Consultants, 2/16/96. P. 311015-
311037. Dr. Sprinkle's resume and the resumes of John
Milner Associates personnel are attached.

32



203 Letter to Ms. Lisa Marino, U.S. EPA, from Ms. Faye
Stocum, Delaware Division of Historical and Cultural
Affairs, re: Transmittal of comments regarding the July
20, 1995, Revised Geoarchaeological Evaluation Phase I
Cultural Resources Survey and the October 2, 1995,
Revised Phase IB Cultural Resources Studies work plan,
2/29/96. P. 311038-311043. The comments are attached.

204. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Description of
damage to wells at the site, 2/29/96. P. 311044-311045.

205. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Notification
that Woodward-Clyde Consultants will be forwarding
validation letters for data they collected during the
Phase I RI and transmittal of a summary list of the data
to be included in that package, 3/4/96.
P. 311046-311047. The summary list is attached.

206. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Proposal to
revise the immunoassay screening methodology presented in
the December 21, 1996, Revised Phase II RI SOW to include
both Ensys RISc and Ohmicron PAH RaPID Assay, 3/4/96.
P. 311048-311090. Information regarding the proposed
methods is attached.

207. Letter to Ms. Lisa Marino, U S. EPA, from Mr James
Buczala, Woodward-Clyde Consultants, re: Proposal and
description of an alternative approach to handling soil
cutting drilling operations at the site, 3/5/96.
P. 311091-311092.

208. Letter to Mr. James Buczala, Woodward-Clyde Consultants,
from Ms. Lisa Marino, U.S. EPA, re: Approval of
Woodward-Clyde Consultants' March 4, 1996, proposal to
revise the immunoassay screening methodology, 3/7/96
P. 311093-311093.

209. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Transmittal of
the addendum to the January 31, 1996, HASP, 3/8/96.
P. 311094-311105. The addendum is attached.

210. Letter to Mr. James Buczala, Woodward-Clyde Consultants,
from Ms. Lisa Marino, U.S. EPA, re: Approval, with
provisions, of Woodward-Clyde Consultants' March 5, 1996,
proposal to use an alternative approach to handling soil
cutting drilling operations at the site, 3/12/96.
P. 311106-311106.
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211. Letter to Mr. James Buczala, Woodward-Clyde Consultants,
from Ms. Lisa Marino, U.S. EPA, re: Directions for
confirmation of well integrity and request for a summary
of collected field data to evaluate the integrity of the
damaged monitoring wells, as well as recommendations for
corrective measures, 3/19/96. P. 311107-311108.

212. Letter to Mr. James Buczala, Woodward-Clyde Consultants,
from Ms. Lisa Marino, U.S. EPA, re: U.S. EPA's
conditional approval of the October 2, 1995, Revised
Phase IB Cultural Resources Studies work plan and the
July 20, 1995, Geoarchaeological Evaluation Phase I
Cultural Resources Survey provided that John Milner
Associates revises them in accordance with the February
29, 1996, comments of Ms. Faye Stocum, Delaware Division
of Cultural and Historical Affairs, 3/21/96. P. 311109-
311110.

213. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Proposal of
modifications to item No. 2 in Section VIII (I) of the
September 30, 1991, Administrative Order on Consent

• dealing with monthly progress reporting, 3/21/96.
P. 311111-311113.

214. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Evaluation of
the extent of damage to wells at the site, as requested
in U.S. EPA's letter of March 19, 1996, 4/1/96.
P. 311114-311115.

215. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Results of the
March 15, 1996, PAH immunoassay screening evaluation
conducted at the site, as requested in U.S. EPA's letter
of March 7, 1996, and notification of the selected
methodology, 4/8/96. P. 311116-311118.

216. Letter to Mr. James Buczala, Woodward-Clyde Consultants,
from Ms. Lisa Marino, U.S. EPA, re: Agreement with
Woodward-Clyde Consultants' April 1, 1996, proposal to
•evaluate the Phase I and Phase II RI ground water sample
results prior to making a determination regarding the
need for corrective action, 4/9/96. P. 311119-311119.

217. Letter to Mr. James Buczala, Woodward-Clyde Consultants,
from Ms. Lisa Marino, U.S. EPA, re: Comments regarding
the March 8, 1996, addendum to the January 31, 1996,
HASP, 4/9/96. P. 311120-311121.
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218. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. John
Sprinkle and Mr. James Buczala, Woodward-Clyde
Consultants, re: Transmittal of the April 11, 1996,
Revised Phase IB Cultural Resources Studies work plan,
prepared by MAAR Associates, Inc., and revised by
Woodward-Clyde Consultants and the April 11, 1996,
Revised Geoarchaeological Evaluation, Phase I Cultural
Resources Survey, prepared by MAAR Associates, Inc., and
revised by Woodward-Clyde Consultants, 4/11/96.
P. 311122-311192. The reports are attached.

219. Letter to Mr. James Buczala, Woodward-Clyde Consultants,
from Ms. Lisa Marino, U.S. EPA, re: Request that
Woodward-Clyde Consultants continue to submit data
summary tables, but not raw data sheets, with its monthly
progress reports, in response to Woodward-Clyde
Consultants' March 21, 1996, proposal of modifications to
the September 30, 1991, Administrative Order on Consent
dealing with monthly progress reporting, 4/24/96. P.
311193-311194.

220. Letter to Mr. James Buczala, Woodward-Clyde Consultants,
from Ms. Lisa Marino, U.S. EPA, re: Concerns posed by
USAGE and Tetra Tech, Inc., regarding health and safety
practices at the site, 4/24/96.
P. 311195-311196.

221. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Description of
modifications made to field tasks based on field
observations made during Phase II RI data collection at
the site, 4/24/96. P. 311197-311198.

222. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Transmittal of
a map showing the preliminary findings of the dense
nonaqueous phase liquid (DNAPL) delineation program and
the proposed Phase II RI monitoring well locations,
4/24/96. P. 311200-311201. The map is attached.

i

223. Memorandum to Ms. Lisa Marino, U.S. EPA, from Mr. Ron
Gantreau, Woodward-Clyd.e Consultants, re: Transmittal of

' two maps showing the approximate locations of hand
borings in Hershey Run Marsh, West Central Marsh, and
East Central Marsh at the site, as well as preliminary
boring logs, 4/30/96. P. 311202-311205. The maps and
boring logs are attached.

224. Letter to Mr. James Buczala, Woodward-Clyde Consultants,
from Ms. Lisa Marino, U.S. EPA, re: Concerns regarding
Woodward-Clyde Consultants' April 24, 1996, proposed
modifications to the Phase II RI work plan, 5/6/96.
P. 311206-311208.
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225. Letter to Ms. Lisa Marino, U.S. EPA, from Mr. James
Buczala, Woodward-Clyde Consultants, re: Response to
U.S. EPA's May 6, 1996, concerns regarding proposed
modifications to the Phase II RI work plan, 5/30/96
P. 311209-311215.

226. Letter to Mr. James Buczala, Woodward-Clyde Consultants,
from Ms. Lisa Marino, U.S. EPA, re: Response to
Woodward-Clyde Consultants' May 30, 1996, 'letter in
response to U.S. EPA's May 6, 1996, concerns regarding
proposed modifications to the Phase II RI work plan,
6/20/96. P. 311216-311217.

227. Report: Phase IA Cultural Resources Survey for the
Koppers Company Site, prepared by Maar Associates, Inc.,
(undated). P. 311218-311306.

228. Report: Quality Assurance Proiect Plan. Remedial ,
Investigation/Feasibility Study, Former Koppers Company,
Inc. Newport Site, prepared by Woodward-Clyde
Consultants, 1/31/94. P. 311307-311480. A December
5,2002 transmittal letter to Mr. Matthew Mellon, U.S.
EPA, from Mr. Stuart Messur, Blasland, Bouck & Lee, Inc.,
is attached.

229. Presentation entitled, "Agenda - Overview of the Remedial
Investigation," prepared by Woodward-Clyde Consultants,
3/24/97. P. 311481-311545.

230. Report: Remedial Investigation Report, Former Koppers
Company. Inc . Newport Site. Newport. Delaware. Volume 1
of 3., prepared by Blasland, Bouck & Lee, Inc., 5/97. P.
311546-311703. A May 10, 1997, transmittal letter to Ms.
Stephanie Dehnhard, U.S. EPA, from Mr. David Hale,
Blasland, Bouck & Lee, Inc., is attached.

231. Report: Remedial Investigation Report. Former Koppers
Company. Inc.. Newport Site. Newport. Delaware. Volume 2
of 3, Tables/Appendices, prepared by Blasland, Bouck &
Lee, Inc., 5/97. P. 311704-312359.

232. Report: Remedial Investigation Report. Former Koppers
Company. Inc.. Newport Site'. Newport. Delaware. Volume 3
of 3, Appendices, prepared by Blasland, Bouck & Lee,
Inc., 5/97. P. 312360-312838.
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233. Report: Phase IB Archeological Survey of Selected Areas
of the Former Koppers Company. Inc. Property, prepared by
John Milner Associates, Inc., 1997. P. 312839-312968. A
June 26, 1997, transmittal letter to Mr. John Sprinkle,

. Woodward-Clyde Consultants, from Mr. Douglas Kellogg,
John Milner Associates, Inc., and a June 26, 1997,
transmittal memorandum to Ms. Stephanie Dehnhard, U.S.
EPA, from Mr. Douglas Kellogg, John Milner Associates,
Inc., are attached.

234 Report: Final Ecological Risk Assessment. Former Koppers
Company. Inc. Site. Newport. Delaware, prepared by U.S.
EPA, U.S. Fish & Wildlife Service, and Roy F. Weston,
8/97. P. 312969-313308. The following are attached.

a) an August 26, 1997, transmittal letter to Ms
Maryann Nicholson, Dupont, from Ms. Stephanie
Dehnhard, U.S. EPA;

b) a June, 1997, review of EPA's Draft Final
• Ecological Risk Assessment, prepared by PTI
Environmental Services;

c) a June 11, 1997, transmittal memorandum to Ms
Stephanie Dehnhard, U.S. EPA, from Ms. Lucinda
Jacobs, PTI Environmental Services;

d) undated EPA responses to comments submitted by
PTI Environmental Services.

235. Letter to Ms. Maryann Nicholson, DuPont, from Ms.
Stephanie Dehnhard, U.S. EPA, re: How Ecological Risk
Assessment results translate into remedial goals, 9/5/97,
P. 313309-313312.

236. Report: Analysis of'Sediment and Soil Toxicitv Data for
the Former Koppers Company, inc.. Newport Site, prepared
by PTI Environmental Services, 10/97.
P. 313313-313358. The following are attached:

a) an October, 1997, report entitled "Discussion
of Statistical Methods Used to Establish

. • Ecotoxicity Thresholds'from Toxicity Test Data
for the Koppers Company, Inc., Newport Site,"
prepared by PTI Environmental Services,-

b) an October 10, 1997, transmittal letter to Ms.
Stephanie Dehnhard', U.S. EPA, from Ms. Lucinda
Jacobs, PTI Environmental Services;
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c) a September 16, 1997, facsimile transmittal
memorandum to Ms. Stephanie Dehnhard, U.S. EPA,
from Ms. Lucinda Jacobs, PTI Environmental
Services;

d) a September 16, 1997, letter to Ms. Stephanie
Dehnhard, U.S. EPA, from Ms. Lucinda Jacobs,
PTI Environmental Services, regarding action
items from a meeting on September 10, 1997;

e) an October 8, 1997, packet of maps depicting-
TPAH concentrations.

237. Letter to Ms. Jane Patarcity, Beazer, from Ms. Stephanie
Dehnhard, U.S. EPA, re:" Transmittal of comments on the
Draft Human Health Risk Assessment, 12/21/98. P. 313359-
313375. The comments are attached.

238. Letter to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: Comments on the Draft Remedial
Investigation Report of May 1997, 1/11/99. P. 313376-
313424.

239. Letter to Mr. Matthew Mellon, U.S. EPA, from Ms. Jane
Patarcity, Beazer, re: Comments on the Draft Remedial
Investigation Report of May 1997, 1/27/99. P. 313425-
313426.

240 Report: Remedial Investigation Report. Former Koppers
Company. Inc.. Newport Site. Newport. Delaware. Volume 1
of 3. prepared by Blasland, Bouck &. Lee, Inc., 4/99.
P. 313427-313775.

241. Report: Human Health Risk Assessment for the Former
Koppers Company. Inc Site, prepared by Environmental
Standards, Inc., 4/30/99. P. 313776-314106.

242. Report: Feasibility Study Report. Former Koppers
Company, Inc., Newport Site, Newport. Delaware, prepared
by Blasland, Bouck & Lee, Inc., 9/99. P. . 314107-314279
A June 18, 1999, proposed Feasibility Study outline, a
September 30, 1999, transmittal letter to Mr. Matthew
Mellon, U.S. EPA, from Mr. David Hale, Blasland, Bouck &
Lee, Inc., and a November 5, 1999, transmittal memorandum
to Mr. Matthew Mellon, U.S. EPA, from Mr. David Hale,
Blasland, Bouck & Lee, Inc., are attached.
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243. Letter to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: Notice that EPA will provide
comments on and an addendum to the Revised Draft Remedial
Investigation Report, 9/27/00. P. 314280-314285. An
October 4, 2000, letter to Mr. Matthew Mellon, U.S. EPA,
from Ms Jane Patarcity, Beazer, and Ms. Maryann
Nicholson, DuPont, regarding the response to comments on
the Revised Draft Remedial Investigation Report is
attached.

244. Letter to Mr. Matthew Mellon, U.S. EPA, from Ms. Jane
Patarcity, Beazer, and Ms. Maryann Nicholson, DuPont, re:

. Response to comments on the Revised Draft Remedial
Investigation Report, 10/4/00. P. 314286-314289.

245. Packet of maps entitled, "Benzo(a)pyrene equivalence -
B(a)P," prepared by Mr. Matthew Mellon, U.S. EPA, 2001.
P. 314290-314294.

246 Map entitled, "All TPAH RAO (ERA) Exceedences," prepared
by Mr. Matthew Mellon, U.S. EPA, 2001.
P. 314295-314295.

247. Letter to Mr. Peter Schaul, U.S. EPA, from Ms. Jane
Patarcity, Beazer, re: Confirmation of August 29, 2001,
meeting, 8/20/01. P. 314296-314297. An August 29, 2001,
meeting agenda is attached.

248. Meeting agenda, 8/29/01. P 314298-314301. A PowerPoint
presentation is attached.

249. Meeting sign-in sheet, 8/29/01. P. 314302-314302.

250. Letter to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re. Schedule by which EPA proposes to
complete the Remedial Investigation and Feasibility
Study, 9/7/01. P. 314303-314303.

251. Letter, to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: Preliminary remedial action
objectives in the Ecological Risk Assessment, 9/17/01.
P. 314304-314309.

252. Letter to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: Acceptance of Human Health Risk
Assessment, 9/20/01. P. 314310-314310.

253. Letter to Mr. Matthew Mellon, U.S. EPA, from Ms. Jane
Patarcity, Beazer, and Ms. Maryann Nicholson, DuPont, re:
Comments on Ecological Risk Assessment, Human Health Risk
Assessment, and U.S. EPA figures, 9/26/01. P. 314311-
314314. An envelope is attached.
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254. Letter to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: Comments on the Revised Draft
Remedial Investigation Report, 10/25/01. P. 314315-
314338. The comments are attached.

255. Letter to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: Comments on Draft Feasibility
Study Report, 11/21/01. P. 314339-314340.

256. Letter to Mr. Matthew Mellon, U.S. EPA, from Mr. David
Hale, Blasland, Bouck & Lee, Inc., re: Comments on
Revised Draft Remedial Investigation Report, 11/28/01.
P. 314341-314342.

257. Meeting agenda entitled "Forging a Consensus," 12/01. P.
314343-314350. A December, 2001, matrix for identifying
COCs, December, 2001, EPA comments, and an undated topic
schedule table are attached.

258. Meeting sign-in sheet, 12/19/01. P. 314351-314351.

259. Letter to Mr..Matthew Mellon, U.S. EPA, from Mr. David
Hale, Blasland, Bouck &,Lee, Inc., re: Transmittal of
draft responses to comments on the April 1999 Draft
Remedial Investigation Report, 2/4/02. P. 314352-314407.
The responses' are attached.

260. Meeting agenda entitled, "Reaching Agreement on Comment
Responses," 2/02 - 3/02. P. 314408-314408.

261 Letter to Ms. Lynn Broaddus, Delaware Natural Heritage
Program, from Mr. Paul Kocak, Blasland, Bouck & Lee,
Inc., re: Threatened or endangered species information,
3/28/02. P. 314409-314414. A May 7, 1997, site location
map, and a March 28, 2002, letter to Ms. Mary Ratnaswamy,
U.S. Fish & Wildlife Service, from Mr. Paul Kocak,
Blasland, Bouck & Lee, Inc., regarding threatened or
endangered species information, and an envelope are
attached.

262. Electronic memorandum to Ms. Lois Ryfun, Blasland, Bouck
& Lee, Inc., from Mr. Matthew Mellon, U.S. EPA, re:
Transmittal of Remedial Investigation figures and
anticipated changes, 3/28/02. P. 314415-314417. The
figures are attached.

263. Memorandum to Mr. Matthew Mellon, U.S. EPA, Ms. Jane
Patarcity and Ms. Maryann Nicholson, DuPont, from Mr.
David Hale, Blasland, Bouck & Lee, Inc., re: February
28, 2002, meeting minutes, 4/12/02. P. 314418-314421.

264. Meeting agenda, 5/10/02. P. 314422-314422.
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265. Letter to Mr. Paul Kocak, Blasland, Bouck & Lee, Inc.,
from Ms. Mary Ratnaswamy, U.S. Fish & Wildlife Service,
re: Threatened or endangered species information,
6/14/02. P. 314423-314424.

266. Meeting agenda entitled, "Feasibility Study Discussions,"
6/20/02. P. 314425-314427 A meeting sign-in sheet and
handwritten meeting notes are attached.

267. Handwritten meeting notes, 6/25/02 P. 314428-314431. A
meeting sign-in sheet is attached.

268. Letter to Mr. Matthew Mellon, U.S. EPA, from Mr. David
Hale, Blasland, Bouck & Lee, Inc., re: Transmittal of
the Supplemental Drainage Area Investigation Work Plan,
7/19/02. P. 314432-314438. The Work Plan is attached.

269. Letter to Mr. Matthew Mellon, U.S. EPA, from Mr. Stuart
Messur, Blasland, Bouck & Lee, Inc., re: Addendum to the
scope of work for delineation of the lower fine-grained
unit and vertical extent of non-aqueous phase liquid
(NAPL) , 8/7/02. P. 314439-314444. The addendum and a
July 24, 2002, boring area location map, are attached.

270. Letter to Mr. Matthew Mellon, U.S. EPA, from Mr. Stuart
Messur, Blasland, Bouck & Lee, Inc., re: Addendum to the
scope of work for delineation of the lower fine-grained
unit and vertical extent of NAPL, 8/8/02.
P. 314445-314450. The addendum is attached

271. Report: Health and Safety Plan, prepared by Beazer,
10/02. P. 314451-314565. An October 25, 2002,
electronic transmittal memorandum to Mr. Matthew Mellon
and Mr. Eric Newman, U.S. EPA, from Mr. Kendrick. Jaglal,
Blasland, Bouck & Lee, Inc., is attached.

272. Report: Sampling and Analysis Plan Addendum. Former
Koppers Company, Inc.. Newport Site, Newport, Delaware.
prepared by Blasland, Bouck & Lee, Inc., 10/02. ,
P. 314566-314623. A November 20, 2002, memorandum to Mr. '
Matthew Mellon, U.S. EPA, from Ms. Cynthia Caporale, U.S.
EPA, regarding a review of the addendum is attached.

273. Letter to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: Conditional acceptance of
Supplemental Drainage Area Investigation Work Plan,
10/17/02. P. 314624-314625.

274. Letter to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: Request for submittal of revised
final draft Remedial Investigation Report, 10/21/02.
P. 314626-314626.
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275. Letter to Ms.' Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: Acceptance of scope of work for
delineation of the lower fine-grained unit and vertical
extent of NAPL and addendum, 10/21/02 P. 314627-314627.

276. Proposed meeting agenda, 11/19/02. P. 314628-314629. A
meeting sign-in sheet is attached.

277. Letter to Ms. Jane Patarcity, Beazer,, from Mr. Matthew
Mellon, U.S. EPA, re: Acceptance of Sampling and
Analysis Plan Addendum and HASP update, 11/21/02.
P. 314630-314630.

278. Letter to Mr. Matthew Mellon, U.S.. EPA, from Mr. Stuart
Messur, Blasland, Bouck & Lee, Inc., re: Cutting and
removal of vegetation and minimizing disturbance to the
wetlands and forested areas, 12/2/02. P. 314631-314633.
A facsimile transmittal memorandum is attached.

279. Letter to Mr. Matthew Mellon, U.S. EPA, from Mr. Stuart
Messur, Blasland, Bouck& Lee, Inc., re: Management of
investigation derived waste in the form of residual
sediment and drill cuttings, 12/9/02. P. 314634-314636.
A March 12, 1996, letter to Mr. James Buczala, Woodward-
Clyde Consultants, from Ms. Lisa Marino, U.S. EPA,
regarding handling of soil cuttings is attached.

280. Internet photograph printout entitled, "Ellicott MC-2000
Mud Cat," Baltimore Dredges, LLC, 2003.
P. 314637-314637.

281. Letter to Mr. Matthew .Mellon, U.S. EPA, from Ms. Jane
Patarcity, Beazer, re: Notification that the contractor
chosen to support the Feasibility Study is Haley &
Aldrich, 1/29/03. P. 314638-314649. Resumes for Mr.
Michael Basel and Mr. Denis Conley, Haley & Aldrich, are
attached.

282. Electronic memorandum to Mr. Peter Knight, National
Oceanic and Atmospheric Administration, Mr. Bruce Plata,
U.S. EPA, and Mr. Matthew Mellon, U.S. EPA, from Mr.
Christopher Guy, U.S. Fish & Wildlife Service, re:
Mummichog liver cancer, 1/30/03. P. 314650-314651.

\
283. Letter to Mr. Matthew Mellon, U.S. EPA, from Mr. Robert

Fisher, Beazer, re: Investigation derived waste
materials, 2/3/03. P. 314652-314653. An envelope is
attached.

284. Meeting sign-in sheet, 2/4/03. P. 314654-314655.

285. Meeting agenda, 2/4/03. P. 314656-314657.
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286. Report: Supplemental Investigation Sampling Data Report.
prepared by Blasland, Bouck & Lee, 2/21/03.
P. 314658-314685. A transmittal letter to Mr. Matthew
Mellon, U.S. EPA, from Mr. Stuart Messur, Blasland, Bouck
& Lee, Inc., is attached.

287. Letter to Mr. Matthew Mellon, U.S. EPA, from Mr. Stuart
Messur, Blasland, Bouck & Lee, Inc., re: Subsurface
field activities, 2/21/03. P. 314686-314767. A summary
of soil borings, a summary of geotechnical data, and
boring logs, are attached.

288. Meeting agenda, 2/26/03. P. 314768-314768.

289. Meeting sign-in sheet, 2/26/03. P. 314769-314769.

290. Electronic memorandum to Mr. Stuart Messur and Mr.
Kendrick Jaglal, Blasland, Bouck & Lee, Inc., Ms. Jane
Patarcity, Beazer, and Ms. Maryann Nicholson, DuPont, re:
Presentation of site data meeting and scheduling of a
meeting for March 3, 2003, 2/27/03. P. 314770-314771.

291. Letter to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: Comments on February 26, 2003,
meeting regarding Feasibility Study Report, 2/28/03.
P. 314772-314773.

292. Report: Feasibility Study Report. Former Koppers
Company. Inc . Newport Site, Newport. Delaware, prepared
by Blasland, Bouck & Lee, Inc., 4/03. P. 314774-315084.

293. Meeting sign-in sheet, 4/9/03. P. 315085-315086.
Handwritten meeting notes are attached.

294. Letter to Mr. Matthew Mellon, U.S. EPA, from Mr. Stuart
Messur, Blasland, Bouck & Lee, Inc., re: Transmittal of
the Draft Final Feasibility Study Report, 4/30/03.
P. 315087-315087.

295. Report: Evaluation of Liver and Skin Tumor Prevalence in
Fish from the Delaware Estuary Watershed, prepared by Mr.
Fred Pinkney, U.S. Fish & Wildlife Service, 5/03. P.
315088-315099. A July 24, 2003, electronic transmittal
memorandum to Mr. Matthew Mellon, U.S. EPA, from Mr.
Christopher Guy, U.S. Fish & Wildlife Service, is
attached.

296. Report: Remedial Investigation Report. Former Koppers
Company. Inc.. Newport Site, Newport, Delaware. Volume 1
of 3. prepared by Blasland, Bouck & Lee, Inc., 5/03
P. 315100-315346.
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297. Letter to Mr Matthew Mellon, U.S. EPA, from Mr. Kendrick
Jaglal, Blasland, Bouck & Lee, Inc., re: Revised Draft
Feasibility Study Report, 6/13/03
P. 315347-315401. An April 17, 1989, memorandum to
Regional Administrators, U.S EPA, from Mr. Jonathan
Cannon, U.S. EPA, regarding policy for Superfund
compliance with the RCRA land disposal, and a packet of
Area of Contamination Policy documents, are attached.

298. Letter to Mr. Matthew Mellon, U.S. EPA, from Mr. Kendrick
Jaglal, Blasland, Bouck & Lee, Inc., re: Response to
comments on the revised Draft Feasibility Study, 6/16/03.
P. 315402-315409. An electronic transmittal memorandum
is attached.

299. U.S. EPA Fact Sheet: Federal Remediation Technologies
Roundtable, entitled, "Technology Cost and Performance
Case Studies: Fact Sheet and Order Form," 7/03.
P. 315410-315411.

300. U.S. EPA Fact Sheet: Garland Creosoting, Gregg County,
Texas, entitled, "Garland Creosoting, Texas," 9/29/03.
P. 315412-315416.

301. Report: Addendum to the Feasibility Study Report. Former
Koppers Company, Inc.. Newport Site, Newport. Delaware.
prepared by TRC Companies, Inc., 10/03.
P. 315417-315449

302. Letter to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: "" Request for additional information
regarding the preferred alternative presented in the
Addendum to the Feasibility Study, 11/19/03. P. 315450-
315451.

303. Letter to Mr. Matthew Mellon, U.S. EPA, from Ms. Jane
Patarcity and Ms. Maryann Nicholson, DuPont, re:
Response to comments on Addendum to Feasibility Study,
12/19/03. P. 315452-315455.

304. Letter to Mr. Steve Johnson, DNREC, from Mr. Matthew
Mellon> U.S. EPA, re: Request for identification of the
applicable or relevant and appropriate regulations and
requirements, 2/24/04. P. 315456-315457.

305. Letter to Ms. Jane Patarcity, Beazer, from Mr. Matthew
Mellon, U.S. EPA, re: Opportunity for submitting
comments for inclusion in National Remedy Review Board
package, 3/10/04. P. 315458-315458.
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306. Memorandum to Mr. Matthew Mellon, U.S. EPA, from Mr.
Christopher Guy and Mr. Fred Pinkney, U.S. Fish &
Wildlife Service, re: Observation of visible rainbo.w
sheen and brown NAPL in the surface water and sediment,
3/12/04. P. 315459-315460. An' envelope is attached.

307. Letter to Mr. Matthew Mellon, U.S. EPA, from Ms. Jane
Patarcity and Ms. Maryann Nicholson, DuPont, re:
Comments for inclusion in National Remedy Review Board
package, 3/31/04. P 315461-315469.

308. Presentation entitled, "Evaluation of the Applicability
of In-Situ Thermal Remediation Technologies," undated.
P. 315470-315545.

309. Letter to Mr. Matthew Mellon, U.S. EPA, from Mr. Kenneth
Symms, Environmental Standards, re: Submission of the
revised Human Health Risk Assessment, 4/30/99
P 315546-315546.

310. Report: Hershey Run Mummichog Histopathology Report.
prepared by John Harshbarger, George Washington
University Medical Center, 4/25/03. P. 315547-315553.

311. National Remedy Review Board Presentation, prepared by
Matthew Mellon, U.S. EPA, 5/12/04. P 315554-315735. An
April 19, 2004, electronic memorandum from Mr. Randy
Sturgeon, U.S. EPA, regarding additional alternatives
information, and an April, 2004, National Remedy Review
Board report are attached.

312. Electronic memorandum to Mr. Matthew Mellon, U.S. EPA,
from Ms. Christina Wirtz, .DNREC, re: State concurrence
on the Proposed Plan for Remedial Action, 9/28/04.
P. 315736-315736. \i

313. Memorandum to Ms. JoAnn Griffith, National Remedy Review
Board, from Mr. Abraham Ferdas, U.S. EPA, re: Responses
to the National Remedy Review Board recommendations for
the Proposed Plan, (undated). P. 315737-315742

314. Proposed Plan, Koppers Co., Inc. (Newport Plant) !
Superfund Site, Newport, Delaware, 10/7/04. P. 315743- j
315801.

315. Memorandum to Mr. Matthew Mellon, U.S. EPA, from Mr.
Chris Guy and Mr. Fred Pinkney, USFWS, re: Observation of
visible sheen and non-aqueous phase liquid (NAPL) in
Hershey Run and the White Clay Creek in the fall of 2002
and 2003, 3/12/04. P. 315802-315802.



316. Letter to the U.S. EPA, from Mr. Colin Mackay, Ciba
Specialty Chemical Corporation, re: Comments on the
Proposed Remedial Action Plan, 12/2/04 P. 315803-
315806.

317. Letter to Mr. Larry Johnson, U.S. EPA, from Ms. Jane
Patarcity, Beazer East, Inc., re: Comments on the
Proposed Remedial Action Plan, 12/6/04. P. 315807-
315825.

318. Letter to Mr. Larry Johnson, U.S. EPA, from Ms. Maryann
Nicholson, E.I. du Pont de Nemours and Company, re:
Comments on the Proposed Remedial Action Plan, 12/6/04.
P. 315826-315827.

319. Revised groundwater risk tables with correct dioxin
TEC'S, 2/05. P. 315828-315841. A February 9, 2005
electronic cover memorandum to Mr. Matthew Mellon, U.S.
EPA, from Ms. Jane Patarcity, is attached.

320. Memorandum to Technical Memorandum - Project File, from
Mr. Keith Stang, Blasland, Bouck & Lee, Inc., re- Summary
of Dioxin TEC Calculation and Risk Updates, Former
Koppers Company Newport, Delaware Site, 2/16/05. P.
315842-315897. A February 2, 2005 electronic cover
memorandum to Mr. Matthew Mellon, U.S. EPA, from Ms. Jane
Patarcity, and Attachment A: Soil/Sediment Dioxin TEC
Calculations and Attachment B: Revised Soil/Sediment HHRA
Tables, are attached.

321. Former Koppers Company, Inc , Newport Site, Soil and
Sediment Volume Estimates, 10/05. P. 315898-315898.

322. Letter to Mr. Matthew Mellon, U.S. EPA, from Ms. Kathleen
"Banning, State of Delaware Department of Natural
Resources and Environmental Control, re: State
concurrence on the Record of Decision (ROD), 9/23/05. P.
315899-315899.

323. Record of Decision, Koppers Co., Inc., 9/30/05. P
315900-316123.
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V. COMMUNITY CORRESPONDENCE/CONGRESSIONAL CORRESPONDENCE/IMAGERY

1. News Release from ATSDR entitled "ATSDR Announces Public
Comment Period on Health Assessment," 12/4/92. P.
500001-500004. An ATSDR Public Notice and a distribution
list are attached.

2 U.S. EPA Fact Sheet, re: Environmental work along Old
Airport Road, Newark, Delaware, (undated). P. 500005-
500006.

3. Letter to Mr. Matthew Mellon, U.S. EPA, from Ms Jane
Patarcity, re: Request for the extention of the public
comments period for the Proposed Remedial Action Plan,
10/11/04. P. 500007-500007,.

4. Transcript of Public Meeting Minutes, Koppers Superfund
Site, 10/21/04. P 500008-500094.

5. Newspaper article entitled,"Residents grill EPA on toxic
cleanup - neighbors worry about cancer risk," The News
Journal, 10/22/04. P. 500095-500096.

6. U.S. EPA Public Notice, Koppers Co., Inc. Site, re: EPA
extends public comment period now October 7 - December 7,
2004, (undated) P. 500097-500097.
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