Consent Decree Appendix A

Trustee Council Resolution relating to this Consent Decree



Fox River/Green Bay Natural Resource Trustee Council
Resolution No. 4

Resolution Regarding the Proposed Consent Decree in United States and the State of
Wisconsin v. P. H. Glatfelter Company and WTM I Company (E.D. Wis.)

WHEREAS, the undersigned members of the Fox River/Green Bay Natural Resource
Trustee Council (“collectively the “Trusiees™) acknowledge that the Trustees were informed of
negotiations with potentially responsible parties regarding the releases of hazardous substances
that resulted in injuries to natural resources under Federal, State, and Tribal Trusteeship at the
Lower Fox River and Green Bay Site;

WHEREAS, the Trustees are aware that the negotiations have resulted in a proposed
Consent Decree in the case captioned United States and the State of Wisconsin v. P. H. Glatfelter
Company and WTM 1 Company (E.D. Wis.});

WHEREAS, the Trustees participated in the negotiations concerning the provisions of the
Consent Decree relating to natural resource damages and natural resource restoration efforts at
the Site;

WHEREAS, the Trustees understand that, under the Consent Decree, Settling Defendants
P. H. Glatfelter Company (“Glatfelter”) and WTM I Company (“WTM”)} would each: (1) pay
$150,000 to the U.S. Department of the Interior (“DOI”) to reimburse a portion of DOI’s past
natural resource damage assessment costs (collectively the $300,000 “DQI Past Cost Payments™);
and (2) pay an additional $1,500,000 to finance natural resource restoration efforts at the Site
{collectively the $3,000,000 “NRD Commitment™);

WHEREAS; the Trustees agree to cooperate and participate, as appropnate, in the natural
resource restoration efforts prescribed by Section XVI of the Consent Decree;

WHEREAS; the Trustees agree to cooperate and participate, as appropriate, in the special
procedures for restoration work prescribed by Consent Decree Appendix E;

WHEREAS, the Trustees acknowledge and agree that under Paragraph 48 of the Consent
Decree, a portion of the NRD Commitment may be used to fund Approved Restoration Work
that would be performed by Glatfelter and/or WTM, if the Trustees jointly approve a Project
Implementation Plan for such Work;

WHEREAS, the Trustees ackuowledge and agree that under Paragraph 49 of the Consent
Decree, the remainder of the NRD Commitment will be disbursed to a Site-specific sub-account
within the DOI NRDAR Fund and will be managed by DOI for the joint benefit and use of the
Trustees to pay for Trustee-sponsored natural resource restoration efforts;

WHEREAS, the Trustees acknowledge and agree that all funds disbursed to the DOI
NRDAR Fund under Paragraph 49 of the Consent Decree shall be used in a manner consistent
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with the Trustees’ Joint Restoration Plan, and shall be applied toward the costs of restoration,
rehabilitation, or replacement of injured natural resources at the Site, and/or acquisition of
equivalent resources, including but not limited to any administrative costs and expenses
necessary for, and incidental to, restoration, rehabilitation, replacement, and/or acquisition of
equivalent resources planning, and any restoration, rehabilitation, replacement, and/or acquisition
of equivalent resources undertaken;

WHEREAS, the Trustees acknowledge Subparagraph 102.a of the Consent Decree and
agree that the Trustees shall recognize that Glatfelter and WTM are entitled to full credit for the
NRD Commitment, applied against their liabilities for natural resource damages relating to the
Site; provided, however, that the credit ultimately recognized shall take into account and shall
not include the amount of any recoveries by Glatfelter and WTM of any portions of such
payments from other liable persons, such as through a recovery under Sections 107 and 113 of
CERCLA, 42 U.S.C. §§ 9607 and 9613; the Trustees also acknowledge and agree that the
recognized credit may take into account, as appropriate, the value of restoration projects funded
by the NRID Commitment;

WHEREAS, the Trustees recognize and acknowledge that the Consent Decree does not
include a covenant not to sue Glatfelter or WTM for natural resource damages, and recognize and
acknowledge that the Consent Decree expressly reserves all rights against Glatfelter and WTM
for liability for natural resource damages relating to the Site; and

WHEREAS, the Trustees understand that Glatfelter and WTM, by entry into the Consent
Decree, have not admitted any Liability for natural resource damages relating to the Site.

NOW THEREFORE BE IT RESOLVED that the Trustees support the proposed Consent
Decree and agree to act in accordance with the Consent Decree, as specified by this Resolution.
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Fox River/Green Bay Natural Resource Truostee Council
Resalution Ne. 4

Resolution Regarding the Proposed Consent Decree in United States and the State of
Wiscaonsin v. P, H. Glatfelter Company and WTM 1 Company (E.D. Wis.)

FOR THE UNITED STATES DEPARTMENT OF THE INTERIOR

/MQC@L&*« mmsch]‘(“[o}

Chaglie Wooley, Assistant RegiomatDirector r
U.S. Fish and Wildlife Service, Region 3
in Consultation with NOAA
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Fox River/Green Bay Natural Resource Trustee Council
Resolution No. 4

Resolution Regarding the Proposed Consent Decree in United States and the State of
Wisconsin v. P. H. Glatfelter Company and WTM 1 Company (E.D. Wis.)

FOR THE WISCONSIN DEPARTMENT OF NATURAL RESOURCES

N
/ /

" Deputy Administrator
Water Dtvision
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Atigust 14, 2003

Fox River/Green Bay Natural Resource Trustee Council
Resolution No. 4

Resolution Regarding the Proposed Consent Decree in United States and the State of
Wisconsin v, P. H. Glatfelter Company and WTM 1 Company (E.D. Wis.)

FOR THE MENOMINEE INDIAN TRIBE OF WISCONSIN

M éw . DATE:._B-28-03

Gary Bé‘w i’lce#haxr
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Fox River/Green Bay Natural Resource Trustee Council
Resolution No. 4

Resolution Regarding the Proposed Consent Decree in United States and the State of
Wisconsin v. P. H. Glatfelter Company and WTM I Company (E.D. Wis.)

FOR THE ONEIDA TRIBE OF INDIANS OF WISCONSIN

b Mttty V?x DATE: @%%Mj

Pdul N/ﬂham Council Mem‘bg/
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Fox River/Green 333' Natural Resonrce Trustee Council
Resolution No 4

Resolution Regarding the Proposed Consent Decree in United States and the State of
Wisconsin v. P. H. Gladelter Company and Compzany (E.D. Wis.)

FOR THE MICHIGAN TRUSTEES

Michigan Department of Environmental Quality

Wf M | DATE: & /-5

William Creal

Michigan Departrnent of Attorney General

A«W @)w paTe:, E8-05

Kayeen Cavanaugh, Assistant Attornéy General

Appendix A - Page 7



Consent Decree Appendix B

Management of the Disbursement Special Account

1. Background.

a. The API/NCR Decree. Pursuant to the Consent Decree in United States
and the State of Wisconsin v. Appleton Papers Inc. and NCR Corporation, Case No. 01-C-0816
(E.D. Wis.), Appleton Papers Inc. and NCR Corporation {collectively “API/NCR”) are obligated
to provide the Plaintiffs up to $10 million per year over the four-year term of that Decree (up to
$40 million in total), to be applied toward response action projects and natural resource damage
restoration projects relating the Site. A separate Memorandum of Agreement among the
Plaintiffs and other Inter-Governmental Partners provides that approximately one-half of the
$40 million payable under the API/NCR Decree shall be used to implement response action
projects and that the remainder shall be used to implement natural resource restoration projects.
Funds under that Decree can also be used as partial funding for larger projects. As set forth in
detail in the API/'NCR Decree, within 21 days after the Plaintiffs provide API/NCR a good faith
written estimate of additional funds required for projects to be performed over the next six
months, API/NCR are obligated to provide the requests funds, subject to the $10 million annual
funding limitation. Funding provided for response action projects under the API/NCR Decree
can be deposited in a Site-specific Superfund Special Account within the EPA Hazardous
Substance Superfund, to be retained and used to conduct or finance response action projects at or
in connection with the Site. As recognized by the API/NCR Decree, funds paid under that
Decree can provide partial funding for projects that are also funded in part from other funding
sources.

b. Plaintiffs’ Intention to Devote $10 Million From the API/NCR Decree for
Designated Response Projects in OU1. The Plaintiffs intend to devote up to $10 million payable
under the API/NCR Decree for one or more projects that will be performed as part of the OU1
Remedial Action (hereinafter “Designated Response Projects”), as permitted by the API/NCR
Decree. Consistent with that intention, the Plaintiffs shall use their best efforts to have
$10 million available for funding response action projects under the API/NCR Decree deposited
in the Fox River OU1 Disbursement Special Account (the “Disbursement Special Account”), so
that such funds can be used for Designated Response Projects.

(1)  The Plaintiffs and the Settling Defendants will jointly identify
Designated Response Projects, and the Settling Defendants will assist the Plaintiffs in preparing a
good faith estimate of costs required for the Projects over the next six months.

(2) The Plaintiffs will then make an appropriate request for the funds
from API/NCR and will have such funds deposited in the Disbursement Special Account, as
permitted by the API/NCR Decree.

(3)  Allowable RD/RA Costs for Designated Response Projects shall be
paid initially from the Escrow Account described by Consent Decree Paragraph 11 and
Appendix C. Approximately every three months, the Escrow Account shall then be replenished
pursuant to this Appendix B, through a disbursement from the Disbursement Special Account to
the Escrow Account.
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2. Use of the Disbursement Special Account, Generally. Any funds deposited in the
Disbursement Special Account pursuant to Consent Decree Paragraph 10 shall be managed and
disbursed as provided by this Appendix B. This Appendix shall not apply to any funds other
than those deposited in the Disbursement Special Account pursuant to Consent Decree
Paragraph 10, or to any account other than the Disbursement Special Account.

3. Special Account Disbursements to the Escrow Account. Approximately once
every three months, for so long as a balance remains in the Disbursement Special Account, the
Settling Defendants may request that the Escrow Account be reimbursed for Allowable RD/RA
Costs already paid from the Escrow Account for Designated Response Projects. Any such
request shall be made in a Quarterly Report submitted to Plaintiffs pursuant to Consent Decree
Paragraph 32. Settling Defendants shall not include in any Quarterly Report costs included in a
previous Quarterly Report if those costs have been previously reimbursed pursuant to this
Appendix. Within 60 days of EPA’s receipt of a Quarterly Report requesting reimbursement of
the Escrow Account under this Paragraph, or if EPA has requested additional information under
Consent Decree Subparagraph 32.c or a revised Quarterly Report under Consent Decree
Subparagraph 32.d, within 60 days of receipt of the additional information or the revised
Quarterly Report, and subject to the conditions set forth in this Appendix, EPA shall disburse the
funds from the Disbursement Special Account to the Escrow Account as reimbursement of the
Allowable RD/RA Costs for the Designated Response Projects. If the Settling Defendants fail to
cure a deficiency in a Quarterly Report that has been identified by the Response Agencies within
15 business days after being notified of, and given the opportunity to cure, the deficiency, EPA
will recalculate the Allowable RD/RA Costs eligible for reimbursement and will disburse the
corrected amount to the Escrow Account in accordance with the procedures in this Appendix.
The Settling Defendants may dispute EPA’s recalculation under this Paragraph pursuant to
Consent Decree Section XX {Dispute Resolution). In no event shall funds be disbursed from the
Disbursement Special Account in excess of amounts properly documented in a Quarterly Report
accepted or modified by EPA.

4, Procedure for Special Account Disbursements to Settling Defendants. EPA shall
disburse the funds from the Disbursement Special Account to the Escrow Account in accordance

with written instructions that the Settling Defendants shall provide EPA after the Effective Date.

5. Termination of Disbursements from the Special Account. EPA’s obligation to
disburse funds from the Disbursement Special Account under this Consent Decree shall
terminate upon EPA’s determination that Settling Defendants: (1) have knowingly submitted a
materially false or misleading Quarterly Report; (ii) have submitted a materially inaccurate or
incomplete Quarterly Report, and have failed to correct the materially inaccurate or incomplete
Quarterly Report within 15 business days after being notified of, and given the opportunity to
cure, the deficiency; or (iii) failed to submit a Quarterly Report as required by Consent Decree
Paragraph 32 within 15 business days (or such longer period as EPA agrees) after being notified
that EPA intends to terminate its obligation to make disbursements pursuant to this Appendix
because of Settling Defendants’ failure to submit the Quarterly Report as required by Consent
Decree Paragraph 32. EPA’s obligation to disburse funds from the Disbursement Special
Account shall also terminate upon EPA’s assumption of performance of any portion of the
Response Work pursuant to Consent Decree Paragraph 90, when such assumption of
performance of the Response Work is not challenged by Settling Defendants or, if challenged, is
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upheld under Consent Decree Section XX (Dispute Resolution). Settling Defendants may
dispute EPA’s termination of special account disbursements under Consent Decree Section XX
(Dispute Resolution).

6. Recapture of Special Account Disbursements. Upon termination of
disbursements from the Disbursement Special Account under Paragraph S of this Appendix, if
EPA has previously disbursed funds from the Disbursement Special Account for activities
specifically related to the reason for termination (e.g., discovery of a materially false or
misleading submission afier disbursement of funds based on that submission), EPA shall submit
a bill to Settling Defendants for those amounts already disbursed from the Disbursement Special
Account specifically related to the reason for termination, plus Interest on that amount covering
the period from the date of disbursement of the funds by EPA to the date of repayment of the
funds by Settling Defendants. Within 30 days of receipt of EPA’s bill, Settling Defendants shall
reimburse the Hazardous Substance Superfund for the total amount billed by a certified or
cashier’s check or checks made payable to “EPA Hazardous Substance Superfund” referencing
the name and address of the party making payment, EPA Site/Spill Identification Number A565,
and DQOJ Case Number 90-11-2-1045/2. Settling Defendants shall send the check(s) to:

U.S. Environmental Protection Agency, Region 5
Program Accounting and Analysis Branch

P.0O. Box 70753

Chicago, IL 60673

At the time of payment, Settling Defendants shall send notice that payment has been made to the
to DOJ and EPA in accordance with Consent Decree Section XXVIII (Notices and Submissions)
and to:

Financial Management Officer

U.S. Environmental Protection Agency, Region 5
Mail Code MF-10J

77 W. Jackson Blvd.

Chicago, IL 60604

Upon receipt of payment, EPA may deposit all or any portion thereof, in the Hazardous
Substance Superfund, in the Fox River OU1 Disbursement Special Account, in the Fox River
Site Special Account, or in another Site-specific special account within the Hazardous Substance
Superfund. The determination of where to deposit or how fo use the funds shall not be subject to
challenge by Settling Defendants pursuant to the dispute resolution provisions of the Consent
Decree or in any other forum or proceeding. Settling Defendants may dispute EPA’s
determination as to recapture of funds pursuant to Consent Decree Section XX {Dispute
Resolution).

7. Balance of Special Account Funds. After Certification of Completion of
Remedial Action by EPA pursuant to Consent Decree Subparagraph 44.b, and after EPA
completes all disbursements to the Escrow Account in accordance with this Appendix, if any
funds remain in the Disbursement Special Account, EPA may transfer such funds to the
Hazardous Substance Superfund, to the Fox River Site Special Account, or to another Site-
specific special account within the Hazardous Substance Superfund. Upon any Termination Date
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under Consent Decree Paragraph 98, and after EPA completes all disbursements to the Escrow
Account in accordance with this Appendix, if any funds remain in the Disbursement Special
Account, EPA may transfer such funds to the Hazardous Substance Superfund, to the Fox River
Site Special Account, or to another Site-specific special account within the Hazardous Substance
Superfund. Any transfer of funds to the Hazardous Substance Superfund, to the Fox River Site
Special Account, or to another Site-specific sub-account within the Hazardous Substance
Superfund shall not be subject to challenge by Settling Defendants pursuant to the dispute
resolution provisions of the Consent Decree or in any other forum or proceeding.
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Consent Decree Appendix C
Escrow Account Management

1. Escrow Account Establishment. Pursuant to Consent Decree Paragraph 11, the
Settling Defendants shall establish an escrow account trust find — to be known as the Fox River
QU1 Escrow Account (the “Escrow Account™) — with a duly-chartered federally-insured bank
(the “Escrow Agent”). The funds in the Escrow Account shall be held in frust for the
performance of certain requirements of this Consent Decree, and the United States and the State
shall be beneficiaries of the Escrow Account. The Escrow Account may be established and
managed as several accounts or sub-accounts to address the different sources and uses of the
funds paid into the Escrow Account.

2. Escrow Agreement Form and Requirements. The final escrow agreement shall be
provided to the Plaintiffs for approval primarily to ensure that the escrowed funds will be
handled in accordance with this Consent Decree. The escrow agreement shall instruct and
authorize the Escrow Agent to apply, retain, or use the funds in the Escrow Account (and all
interest or other income ¢armed on funds deposited in the Escrow Account) in order to finance
response actions taken or to be taken at or in connection with OU! of the Site, but only in
accordance with, and to the extent required by, the governing provisions of the Consent Decree.

3. Monthly Financial Reports. The escrow agreement shall require that the Escrow
Agent prepare and submit to the Response Agencies’ Project Coordinators designated under the
Consent Decree statements every month detailing money received and disbursed in the preceding
month, and the balance in the Escrow Account on the date of the statement.

4. Disbursements from the Escrow Account, Generally. The Escrow Agent shall
disburse certain funds from the Escrow Account to the United States and the State as payment of

sums due under this Consent Decree and shall disburse certain other funds from the Escrow
Account to the Settling Defendants for reimbursement of Allowable RD/RA Costs and/or
Allowable Restoration Work Costs. In addition, the Settling Defendants may direct the Escrow
Apgent to pay Allowable RD/RA Costs directly to a contractor or subcontractor responsible for
the performance of the Response Work, or to pay Allowable Restoration Work Costs directly to a
contractor or subcontractor responsible for the performance of Approved Restoration Work.

5. Disbursements from the Escrow Account.

a. Disbursements shall be made from the Escrow Account only for:

(1) payment of amounts due under Consent Decree Subparagraph 53.b
(Subsequent Payments and Disbursements for Natural Resource Restoration);

(2)  payment or reimbursement of Allowable RD/RA Costs under
Consent Decree Paragraph 12 (OUl Remedial Design) and Consent Decree
Paragraph 14 (OUl Remedial Action);

3) payment of Specified Future Response Costs payable to Plaintiffs
under Consent Decree Paragraph 54 (Payment of Specified Future Response
Costs);
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4) a payment of any or all unexpended funds remaining in the Escrow
Account to the Fox River Site Special Account within the EPA Hazardous
Substance Superfund, to be retained and used to conduct or finance response
actions at or in connection with the Site, or transferred by EPA to the EPA
Hazardous Substance Superfund, in the event EPA and/or WDNR assume
performance of all or any portions of the Response Work under Consent Decree
Paragraph 90 (Response Work Takeover);

(5}  payment or reimbursement of Allowable Restoration Work Costs
for Approved Restoration Work under Consent Decree Paragraph 48;

(6)  apartial refund payment to the Settling Defendants after
Certification of Completion of Remedial Action by EPA pursuant to Consent
Decree Subparagraph 44.b, if requested by the Settling Defendants and approved
by EPA, after a determination by EPA that the partial refund will leave a balance
in the account that will be sufficient to fund the completion of the Response
Work;

(7) a refund payment to the Settling Defendants of any and all
unexpended funds remaining in the Escrow Account, after a determination by the
Plaintiffs that all required disbursements from Escrow Account have been made,
after a Termination Date under Consent Decree Paragraph 98,

{8  arefund payment of any and all unexpended funds remaining in the
Escrow Account, after a determination by the Plaintiffs that all required
disbursements from Escrow Account have been made, in the event the Plaintiffs
withdraw or withhold consent to the Consent Decree before entry, or the Court
declines to enter the Consent Decree;

(9)  afinal payment of any and all unexpended funds remaining in the
Escrow Account, after Certification of Completion of the Response Work by EPA
pursuant to Consent Decree Subparagraph 45.b, either: (i) as a final refund
payment to the Settling Defendant, if a final refund payment is requested by the
Settling Defendants within 180 days after Certification of Completion of the
Response Work; or (ii} as a payment to the Fox River Site Special Account within
the EPA Hazardous Substance Superfund, to be retained and used to conduct or
finance response actions at or in connection with the Site, or transferred by EPA
to the EPA Hazardous Substance Superfund, if a final refund payment is not
requested by Settling Defendants within 180 days after Certification of
Completion of the Response Work; and

(10) payment of fees, taxes, and expenses under Section 5.3 of the
Escrow Agreement.

b. A disbursement from the Escrow Account shall only be made by the

Escrow Agent after receipt of a duly executed escrow disbursement certificate in substantially the
form attached hereto at Consent Decree Appendix D, Exhibit A (Form of Escrow Disbursement
Certificate for Trustee-Sponsored Natural Resource Restoration Efforts), Exhibit B (Form of
Escrow Disbursement Certificate for Payment or Reimbursement of Allowable RD/RA Costs),
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Exhibit C (Form of Escrow Disbursement Certificate for Payment of Specified Fufure Response
Costs), Exhibit D (Form of Escrow Disbursement Certificate for Response Work Takeover),
Exhibit E (Form of Escrow Disbursement Certificate for Payment or Reimbursement of
Allowable Restoration Costs), Exhibit F (Form of Escrow Disbursement Certificate for Refind
Payment to Settling Defendants), or Exhibit G (Form of Escrow Disbursement Certificate for
Final Payment to Fox River Site Special Account).

C. Copies of any escrow disbursement certificate submitted to the Escrow
Agent shall be submitted to all other Parties to this Consent Decree in accordance with Consent
Decree Section XXVIII (Notices and Submissions), and shall be submitted to the other Parties in
the same manner and on the same day that the escrow disbursement certificate is submitted to the
Escrow Agent. No disbursement from the Escrow Account shall be made in response to an
escrow disbursement certificate unless: (i} at Ieast 10 business day have elapsed since the
Escrow Agent received the escrow disbursement certificate; and (ii) the Escrow Agent has not
received written notice within those 10 business days that a Party to this Consent Decree objects
to the requested disbursement and has invoked the dispute resolution procedures under Consent
Decree Section XX (Dispute Resolution) to resolve the objection.

6. Disbursements for Natural Resource Restoration. Beyond the $500,000 initial
payment for Trustee-sponsored natural resource damage restoration efforts required by Consent
Decree Subparagraph 53.a, an additional $2,500,000 deposited in the Escrow Account shall be
earmarked and dedicated for natural resource restoration relating to the Site, as the remainder of
the NRD Commitment. That $2,500,000 shall be disbursed from the Escrow Account as set
forth in the following Subparagraphs: (i) for payment or reimbursement of Allowable
Restoration Work Costs incurred for Approved Restoration Work to be performed by the Settling
Defendants under Consent Decree Paragraph 48; and/or (it) for payment to a Site-specific
sub-account within the DOI NRDAR Fund, to finance Trustee-sponsored natural resource
damage restoration efforts under Consent Decree Paragraph 49.

a. Disbursements shall be made from the Escrow Account in accordance with
Consent Decree Paragraph 11 and Consent Decree Paragraph 48 for payment or reimbursement
of Allowable Restoration Work Costs incurred for Approved Restoration Work to be performed
by the Settling Defendants.

b. By no later than December 1, 2004, the following additional amount shall
be disbursed from the Escrow Account to a Site-specific sub-account within the NRDAR Fund:
$1,250,000 less the total amount of all disbursements from the Escrow Account for Allowable
Restoration Work Costs through September 30, 2004.

C. By no later than December 1, 2005, the following additional amount shall
be disbursed from the Escrow Account to a Site-specific sub-account within the NRDAR Fund:
$1,250,000 less the total amount of all disbursements from the Escrow Account for Allowable
Restoration Work Costs between October 1, 2004 and September 30, 2005.

7. Disbursements for Specified Future Response Costs. Except for costs under
Consent Decree Section XV (Emergency Response} that are payable under Consent Decree

Subparagraph 54.a.(2}, all Specified Future Response Costs incurred and billed by the United
States and/or the State before Certification of Completion of Remedial Action by EPA pursuant
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to Consent Decree Subparagraph 44.b shall be reimbursed from the Escrow Account, to the
extent that such costs are not inconsistent with the National Contingency Plan. The procedures
to be used for billing and reimbursing such Specified Future Response Costs are specified by the
following Subparagraphs.

a. EPA Reimbursement. On a periodic basis, the United States will send
Settling Defendants a cost summary that includes an EPA cost summary, showing direct and
indirect costs incurred by EPA and its contractors, and a DOJ cost summary, showing costs
incurred by DOJ and its contractors, if any. At any time afer the bill has been sent to the Settling
Defendants, the United States may submit a duly executed escrow disbursement certificate
requesting that the Escrow Agent disburse the billed amount to EPA, subject to the dispute
procedures established by pursuant to Consent Decree Paragraph 68 and Section XX (Dispute
Resolution) of the Consent Decree.,

b. State Reimbursement. On a pertodic basis, the State will send Settling
Defendants a cost summary that includes a WDNR cost summary, showing direct and indirect
costs incurred by WDNR and its contractors, and a WDOT cost summary, showing costs incurred
by WDOJ and its contractors, if any. At any time after the bill has been sent to the Settling
Defendants, the State may submit a duly executed escrow disbursement certificate requesting that
the Escrow Agent disburse the billed amount to the State, subject to the dispute procedures
established by Consent Decree Paragraph 68 and Section XX (Dispute Resolution) of the
Consent Decree.

8. Disbursements for the Remedial Design

a. Settling Defendant WTM I Company shall be entitled to seek
disbursements from the Escrow Account for payment or reimbursement up to $2 million in
response costs incurred in performing its obligations under the July 2003 AOC and Consent
Decree Paragraph 12, as Allowable RD/RA Costs. If the costs of performing the work required
under the June 2003 AOC and Consent Decree Paragraph 12 exceed $2 million, then Settling
Defendant WTM I Company shall continue to perform and shall complete such work at its own
expense, without additional reimbursement from the Escrow Account.

b. The Plaintiffs shall be entitled to seek disbursements from the Escrow
Account for payment of all response costs incurred by Plaintiffs in overseeing the components of
the Response Work performed under the July 2003 AGC and Consent Decree Paragraph 12, as
Specified Future Response Costs.
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Consent Decree Appendix D

FORM OF
ESCROW AGREEMENT
for the Fox River QU1 Escrow Account

THIS ESCROW AGREEMENT for the Fox River QU1 Escrow Account {the “Escrow
Account”) is effective as of , , by and among P. H. Glatfelter Company
(“Glatfelter”y and WTM I Company (“WTM”} and (the “Escrow Agent™). The
following parties are the beneficiaries of this Escrow Agreement and the Escrow Account
established and managed hereunder (collectively the “Beneficiaries”): (i) the United States of
America (the “United States”) (on behalf of the U.S. Environmental Protection Agency (“EPA”™)
and the U.S. Department of the Intertor (“DOI™)}; and (ii) the State of Wisconsin (the “State”)
{on behalf of the Wisconsin Department of Natural Resources (“WDNR™)).

WHEREAS, the United States and the State have filed an action, captioned United States
and the State of Wisconsin v. P, H. Glatfelter Company and WTM I Company (E.D. Wis.}
{the “Litigation™), pursuant to Sections 106 and 107 of the Comprehensive Environmental
Response, Compensation, and Liability Act (“CERCLA”), 42 U.S.C. §§ 9606 and 9607,

WHEREAS, the Plaintiffs’ Complaint in the Litigation seeks, inter alia:
(i) reimbursement of certain response costs incurred and to be incurred by the United States and
the State for response actions at Operable Unit 1 (“OU1”) of the Lower Fox River and Green Bay
Site (the “Site”) in Northeastern Wisconsin, together with accrued interest; and (ii) performance
of response work by the defendants at QU1 of the Site, consistent with the National Contingency
Plan, 40 C.F.R. Part 300 (as amended);

WHEREAS, the United States, the State, Glatfelter, and WTM have negotiated a Consent
Decree in the Litigation memorializing a settlement of claims on specified terms;

WHEREAS, the appropriate natural resource trustees (the “Trustees™), as represented by
the Fox River/Green Bay Natural Resource Trustee Council, participated in the negotiation of the
Consent Decree, and support the Consent Decree, as indicated by the Trustee Council Resolution
attached as Appendix A to the Consent Decree;

WHEREAS, the Consent Decree requires that Glatfelter and WTM establish an interest-
bearing escrow account trust fund — to be known as the Fox River QU1 Escrow Account — and
make specified payments into the Escrow Account as financial assurance for certain obligations
under the Consent Decree, including for performance of response activities and natural resource
restoration efforts;

WHEREAS, the United States and the State will benefit from the funding and
performance of response activities and natural resource restoration efforts to be funded and
performed under the Consent Decree;
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NOW, THEREFORE, in consideration of the promises and of other good and valuable
consideration the receipt and sufficiency of which is hereby acknowledged, the parties hereto
agree as follows:

Section 1. Establishment and Funding of Escrow Account.

The terms “Fox River OU1 Escrow Account” and “Escrow Account” shall mean escrow
account established by this Escrow Agreement to receive, hold, and disburse funds to be used for
payment and reimbursement of particular categories of Site-related response costs and natural
resource restoration costs under the Consent Decree. The Escrow Account may be established
and managed as several accounts or sub-accounts to address the different sources and uses of the
funds paid into the Escrow Account. Glatfelter and WTM shall each pay a total of $26,250,000
into the Escrow Account in accordance with the schedule specified by Consent Decree
Subparagraph 50.a. In addition, EPA will use best efforts in seeking to have an additional
$10,000,000 deposited in the Escrow Account pursuant to Consent Decree Paragraph 10 and
Consent Decree Appendix B. Finally, Glatfelter and WTM may elect to deposit additional funds
in the Escrow Account pursuant to Consent Decree Paragraph 98.d i1}, but they have no
obligation to do so under the Consent Decree. Glatfelter and WTM hereby absolutely and
irrevocably assign, convey, and transfer to the Escrow Account and its successors and assigns,
for the benefit of the Beneficiaries, all funds deposited in the Escrow Account (as well as all
interest and income earned on the funds deposited in the Escrow Account), subject only to
certain provisions of this Escrow Agreement (namely Subsections 4.2.(2), 4.a.(5), and 4.a.(6))
and certain provisions of the Consent Decree (namely Subparagraph 14.a.(2), Subparagraph 48.c,
Paragraph 51, Paragraph 113, and Consent Decree Appendix C).

Section 2. Purpose.

The purpose of the Escrow Account is to receive and hold funds in an interest-bearing
account, and to disburse those funds for payment and reimbursement of particular categories of
Site-related response costs and natural resource restoration costs under the Consent Decree. The
Escrow Agent shall hold, invest, and reinvest all funds deposited in the Escrow Account under
this Escrow Agreement and shall disburse funds only as provided by this Escrow Agreement.

Section 3. Beneficial Interest.

All funds deposited into the Escrow Account shall be held in trust for the benefit of the
Beneficiaries, subject to disbursement as provided by Section 4 of this Escrow Agreement.

Section 4. Disbursements from the Escrow Account.
a. The Escrow Agent shall only make disbursements from the Escrow Account for:
(1)  Payments to a Site-specific sub-account within the DOI Natural Resource

Damage and Restoration Fund under the Consent Decree for Trustee-sponsored natural
resource damage restoration efforts, after receipt of a duly-executed escrow disbursement
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certificate in substantially the form attached hereto as Exhibit A (Form of Escrow
Disbursement Certificate for Trustee-Sponsored Natural Resource Restoration Efforts);

(2}  Payments to Glatfelter, to WTM, and/or to their designated contractors or
subcontractors, for payment or reimbursement of Allowable RD/RA Costs under the
Consent Decree, after receipt of a duly-executed escrow disbursement certificate in
substantially the form attached hereto as Exhibit B (Form of Escrow Disbursement
Certificate for Payment or Reimbursement of Allowable RD/RA Costs);

3) Payments to the United States and/or to the State for payment of Specified
Future Response Costs under the Consent Decree, after receipt of a duly-executed escrow
disbursement certificate in substantially the form attached hereto as Exhibit C (Form of
Escrow Disbursement Certificate for Payment of Specified Future Response Costs);

(4) In the event EPA and/or WDNR assume performance of all or any
portions of the Response Work under Consent Decree Paragraph 90 (Response Work
Takeover), payment of any or all unexpended funds remaining in the Escrow Account to
the Fox River Site Special Account within the EPA Hazardous Substance Superfund to be
retained and used to conduct or finance response actions at or in connection with the Site,
or transferred by EPA to the EPA Hazardous Substance Superfund, after receipt of a duly-
executed escrow disbursement certificate in substantially the form attached hereto as
Exhibit D {(Form of Escrow Disbursement Certificate for Response Work Takeover);

(5)  Payments to Glatfelter, to WTM, and/or to their designated contractors or
subcontractors, for payment or reimbursement of Allowable Restoration Work Costs
under the Consent Decree, after receipt of a duly-executed escrow disbursement
certificate in substantially the form attached hereto as Exhibit E (Form of Escrow
Dishursement Certificate for Payment or Reimbursement of Allowable Restoration Work
Costs);

(6)  Payments to Glatfelter and/or to WTM for any refund payments to the
Settling Defendants under Subparagraphs 5.2.(6) through 5.a.(9).(i) of Consent Decree
Appendix C, after receipt of a duly-executed escrow disbursement certificate in
substantially the form attached hereto as Exhibit F (Form of Escrow Disbursement
Certificate for Refund Payment to Settling Defendants);

{(7) A payment of any and all unexpended funds remaining in the Escrow
Account to the Fox River Site Special Account within the EPA Hazardous Substance
Superfund to be retained and used to conduct or finance response actions at or in
connection with the Site, or transferred by EPA {o the EPA Hazardous Substance
Superfund, for any final payment under Subparagraph 5.4.(9).(ii} of Consent Decree
Appendix C, after receipt of a duly executed escrow disbursement certificate in
substantially the form attached hereto as Exhibit G (Form of Escrow Disbursement
Certificate for Final Payment to Fox River Site Special Account); and
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(8) payments of fees, taxes, and expenses under Section 5.3 of this Escrow
Agreement.

b. Any Party to the Consent Decree that submits an escrow disbursement certificate
to the Escrow Agent shall submit copies of the escrow disbursement certificate to all other
Parties to the Consent Decree in accordance with Consent Decree Section XXVIII (Notices and
Submissions) and Section 6.6 of this Escrow Agreement. The escrow disbursement certificate
shall be submitted to the other Parties to the Consent Decree in the same manner and on the same
day that the escrow disbursement certificate is submitted to the Escrow Agent.

c. The Escrow Agent shall not make any disbursement from the Escrow Account in
response to an escrow disbursement certificate unless: (i} at least 10 business day have elapsed
since the Escrow Agent received the escrow disbursement certificate; and (ii) the Escrow Agent
has not received written notice within those 10 business days that a Party to the Consent Decree
objects to the requested disbursement and has invoked the dispute resolution procedures under
Consent Decree Section XX (Dispute Resolution) to resolve the objection.

Section 5. Escrow Agent.

Section 5.1. Duties. The Escrow Agent's obligations and duties in connection herewith
are limited to those specifically enumerated in this Escrow Agreement. The Escrow Agent shall
at all times hold and invest the assets of the Escrow Account in a manner designed to achieve the
maximurn investment return possible, but to preserve the prineipal of the Escrow Account.
Consistent with that capital-preservation objective, the Escrow Agent shall invest and reinvest
the principal and income of the Escrow Account in securities of the United States Government or
an agency thereof, obligations secured or insured by the United States Government, common
trust funds or money market funds investing in investment grade short-term municipal bonds or
annuities purchased from insurance companies having assets greater than $10 billion, or mutual
funds investing exclusively in such securities or obligations. The Escrow Agent shall render a
written statement every month identifying each financial instrument in which the Escrow Agent
has invested any portion of the Escrow Account, the amount of each such investment, any change
in the amount in the Escrow Account since the date of the previous statement, and all
transactions entered by the Escrow Agent since the last statement (including investments,
reinvestments, or disbursements) involving funds of the Escrow Account. Monthly statements
shall be delivered to the persons identified in Section 6.6 below.

Section 5.2, Receipt. The Escrow Agent shall acknowledge its receipt of amounts
deposited into the Escrow Account by sending written notice, within 5 business days of such
receipt, to the persons identified in Section 6.6 below.

Section 5.3. Fees, Taxes, and Expenses. The Escrow Agent's fees, if any, shall be paid
solely out of the Escrow Account. Interest eamed on all funds in the Escrow Account shall first
be applied to defray any account fees. The fees agreed to be paid are intended as full
compensation for the Escrow Agent's services as contemplated by this Escrow Agreement;
provided, however, that if the conditions of this Escrow Agreement are not fulfilled or the
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Escrow Agent renders any material service not contemplated in this Escrow Agreement, or there
is any assignment of interest in the subject matter of this Escrow Agreement, or any material
modification hereof, or if any material controversy arises hereunder, or the Escrow Agent is made
a party to or justifiably intervenes in any litigation pertaining to this Escrow Agreement, to the
subject matter hereto, the Escrow Agent shall be reasonably compensated out of the Escrow
Account for such extraordinary services and reimbursed for all costs and expenses, including
reasonable attorneys’ fees, occasioned by any delay, controversy, litigation, or event. The
Escrow Agent shall notify the persons identified in Section 6.6 below, in writing, of Escrow
Agent's fees or expenses at least 45 days prior to the reimbursement of such extraordinary fees or
expenses from the Escrow Account; in the event Glatfelter, WTM, or the Beneficiaries dispute
the amount of the Escrow Agent's fees or expenses within 30 days of receipt of notice, the
disputed fees or expenses shall not be paid unless all parties agree in writing. Any taxes due on
interest earmned on Escrow Account deposits , and any tax preparation fees, shall be paid from the
Escrow Account. Glatfelter, WTM, and the Beneficiaries shall have the right to comment on any
tax returns prepared on behalf of the Escrow Agent for the Escrow Account at least 30 days prior
to the filing deadline.

Section 5.4. Successor Escrow Agent. The Escrow Agent shall have the right to resign
as escrow agent hereunder by delivering at least 30 days’ prior notice in writing to the parties
identified in Section 6.6. Glatfelter, WTM, and the Beneficiaries shall have the right to remove
the Escrow Agent at any time by joint written notice delivered to the Escrow Agent. If the
Escrow Agent resigns or is removed, a successor escrow agent shall be appointed by mutual
agreement of Glatfelter, WTM, and the Beneficiaries, and such resignation or removal shall take
effect no later than the effective date of the resignation or removal of the Escrow Agent who
resigns or is being removed. Any successor escrow agent at any time serving hereunder shall be
entitled to all rights, powers, and indemnities granted to the Escrow Agent hereunder as if
originally named herein.

Section 5.5. Liability of Escrow Agent. So long as 1t acts in good faith and in the
exercise of its best judgment, the Escrow Agent shall not be in any manner liable or responsible
for the sufficiency, correctness, genuineness, or validity of any instruments deposited with it or
with reference to the form of execution thereof, or the identity, authority, or rights of any person
executing or depositing same, and the Escrow Agent shall not be liable for any loss that may
occur by reason of forgery, false representation, or the exercise of its discretion in any particular
manner or for any other reason, except for its own negligence, gross negligence, willful
misconduct, bad faith, or breach of this Escrow Agreement. Except in instances of the Escrow
Agent's own negligence, gross negligence or willful misconduct, Glatfelter and WTM shall
indemnify, defend, and hold the Escrow Agent harmless from any demands, suits or causes of
action arising out of this Escrow Agreement.

Section 6. Miscellaneous.

Section 6.1. Binding Effect. This Escrow Agreement shall be binding upon Glatfelter,
WTM, and the Escrow Agent and their respective successors and assigns.
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Section 6.2. Severability. If any section of this Escrow Agreement, or portion thereof,
shall be adjudged illegal, invalid, or unenforceable, such illegality, invalidity, or unenforceability
shall not affect the legality, validity, or enforceability of this Escrow Agreement, as a whole, or
of any other section or portion thereof not so adjudged.

Section 6.3. Effective Date. This Escrow Agreement shall become effective upon the
execution of this Escrow Agreement by Glatfelter, WTM, and the Escrow Agent.

Section 6.4. Governing Law. This Escrow Agreement shall be governed by and
construed and enforced in accordance with the laws of the State of Wisconsin,

Section 6.5. Interpretation. As used in this Escrow Agreement, words in the singular
include the plural and words in the plural include the singular; the masculine and neuter genders
shall be deemed to include the masculine, feminine and neuter. The section headings contained
in this Escrow Agreement are for reference purposes only and shall not affect in any way the
meaning or interpretation of this Escrow Agreement,

Section 6.6. Notices. Any notice, request, instruction, or other document to be given
hereunder by a party hereto or by any or all of the Beneficiaries shall be in writing, shall be given
to all other parties hereunder and to the Beneficiaries, and shall be deemed to have been given:
(1) when received if given in person, (ii) on the date of transmission if sent by confirmed telex,
facsimile, or other wire fransmission, or (111} four business days after being deposited in the
United States mail postage prepaid:

If to the Beneficiaries, addressed as follows:

[Name, address, facsimile, and e-mail]
and

[Name, address, facsimile, and e-mail]

If to Glatfelter and WTM, addressed as follows:
[Narﬁe, address, facsimile, and e-mail]

and
[Name, address, facsimile, and e-mail]

If to the Escrow Agent. addressed as follows:

[Name, address, facsimile, and e-mail]
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or to such other individual or address as a party hereto or the Beneficiaries may designate for
itself by notice given as herein provided.

Section 6.7. No Limitation. The parties hereto agree that the rights and remedies of the
parties hereunder shall not operate to limit any other rights and remedies otherwise available to
the parties.

Section 6.8. Counterparts. This Escrow Agreement may be executed in two or more
counterparts, each of which shall be deemed to be an original but all of which together shall
constitute one and the same instrument.

Section 6.9. Modification. This Escrow Agreement may be modified only by a written
instrument signed by each of the parties hereto, and approved in writing by the Beneficiaries.

Section 6.10. Termination. If not sooner terminated pursuant to the terms hereof, this
Escrow Agreement shall terminate upon disbursement of all of the funds held in the Escrow
Account, and may be terminated prior to that date by written mutual consent signed by Glatfelter,
WTM, and the Beneficiaries.

IN WITNESS WHEREOQF, the parties hereto have executed their Escrow Agreement as
of the date first written above.

P. H. Glatfetter Company

By:

Its:

WTM I Company

By:

Its:

Its:
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EXHIBIT A TO ESCROW AGREEMENT: Form of Escrow Disbursement Certificate for
Trustee-Sponsored Natural Resource Restoration Efforts

ESCROW DISBURSEMENT CERTIFICATE
UNDER ESCROW AGREEMENT SUBSECTION 4.a.(1)

Reference is made to that certain Escrow Agreement for the Fox River OUl Escrow Account
(the “Escrow Account™), dated , by and among P. H. Glatfelter Company, WTM I
Company, and (the “Escrow Agent’), with the following beneficiaries {collectively the
“Beneficiaries™): (i) the United States of America (the “United States™) (on behalf of the U.S.
Environmental Protection Agency {(“EPA”) and the U.S. Department of the Interior (“DOI”)); and (ii) the
State of Wisconsin (the “State™) (on behalf of the Wisconsin Department of Natural Resources
{("WDNR™)).

DOI and WDNR hereby certify as follows:

This Escrow Disbursement Certificate is submitted pursuant to Subsection 4.a.(1} of the Escrow
Agreement and Appendix C of the Consent Decree in the case captioned United States and the State of
Wisconsin v. P. H. Glatfelter Company and WTM I Company (E.D. Wis.). This disbursement 1s sought
for Trustee-sponsored natural resource restoration efforts under Consent Decree Paragraph 49.

No sooner than 10 business days after your receipt of this Certificate, you are instructed to
disburse $ to the Fox River Site Account within DOI’s Natural
Resource Damage Assessment and Restoration Fund. The disbursement should be made in
accordance with the payment instructions attached hereto.

You are instructed not to disburse any funds pursuant te this Certificate if you receive
written notice within 10 business days of your receipt of this Certificate that Glaifelter
and/or WTM dispute the disbursement request contained in this Certificate, as provided by
Escrow Agreement Subsection 4.c and Consent Decree Section XX (Dispute Resolution).

This Certificate constitutes DOI Disbursement Certificate No. {with a separate sequential number
to be assigned to each separate Certificate).

BY:

Assistant Regional Director and  Deputy Administrator, Division of Water
U.S. Fish and Wildlife Service, Region 3 Wisconsin Department of Natural Resources
DATE: DATE:
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EXHIBIT B TO ESCROW AGREEMENT: Form of Escrow Disbursement Certificate for
Payment or Reimbursement of Allowable RD/RA Cests

ESCROW DISBURSEMENT CERTIFICATE
UNDER ESCROW AGREEMENT SUBSECTION 4.a.{2}

Reference is made to that certain Escrow Agreement for the Fox River QU1 Escrow Account
(the “Escrow Account™), dated , by and among P. H. Glatfelter Company (“Glatfelter”),
WTIM I Company (WTM”), and (the “Escrow Agent’), with the following beneficiaries
{collectively the “Beneficiaries”™): (i) the United States of America (the “United States™) {on behalf of
the U.S. Environmental Protection Agency (“EPA”) and the U.S. Department of the Interior (“DOI”));
and (if) the State of Wisconsin (the “State™) (on behalf of the Wisconsin Department of Natural
Resources (“WDNR™)).

Glatfelter and WTM hereby certify as follows:

This Escrow Disbursement Certificate is submitted pursuant to Subsection 4.a.(2) of the Escrow
Agreement and Appendix C of the Consent Decree in the case captioned United States and the State of
Wisconsin v. P. H. Glatfelter Company and WTM I Company (E.D. Wis.). This disbursement is sought
for payment or reimbursement of Allowable RD/RA Costs under the Consent Decree.

No sooner than 10 business days after your receipt of this Certificate, you are instructed to
disburse the amounts specified below to Glatfelter, to WTM, and/or to their designated
contractors or subcontractors, as specified below:

Disburse $ to

Disburse $ to .

The disbursements should be made in accordance with the payment instructions attached
hereto,

You are instructed not to disburse any funds pursuant to this Certificate if vou receive
written notice within 10 business days of your receipt of this Certificate that the United
States and/or the State dispute the disbursement request contained in this Certificate, as
provided by Escrow Agreement Subsection 4.c and Consent Decree Section XX (Dispute
Resolution).

This Certificate constitutes Glatfelter/WTM Disbursement Certificate No. (with a separate
sequential number to be assigned to each separate Certificate}.

BY:

[ | and [ ]
For P. H. Glatfelter Company For WTM I Company

DATE: DATE:
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EXHIBIT C TO ESCROW AGREEMENT: Form of Escrow Disbursement Certificate for
Payment of Specified Future Response Costs

ESCROW DISBURSEMENT CERTIFICATE
UNDER ESCROW AGREEMENT SUBSECTION 4.a.(3)

Reference is made to that certain Escrow Agreement for the Fox River OU1 Escrow Account
(the “Escrow Account™), dated , by and among P. H. Glatfelter Company (“Glatfelter”),
WTM I Company {(WTM™)}, and (the “Escrow Agent’), with the following beneficiaries
(collectively the “Beneficiaries™): (i) the United States of America (the “United States”) {on behalf of
the U.S. Environmental Protection Agency (“EPA™) and the U.S. Department of the Interior (“DOI™));
and (ii) the State of Wisconsin (the “State™) (on behalf of the Wisconsin Department of Natural
Resources (“WDNR™)).

The party submitting this Certificate hereby certifies as follows:

This Escrow Disbursement Certificate is submitted pursuant to Subsection 4.a.(3) of the Escrow
Agreement and Appendix C of the Consent Decree in the case captioned United States and the State of

Wisconsin v. P. H. Glatfelter Company and WTM I Company (E.D. Wis.). This disbursement is sought
for payment of Specified Future Response Costs under the Consent Decree.

No sooner than 10 business days after your receipt of this Certificate, you are instructed to
disburse the amount specified below to EPA or to WDNR, as specified below:

. Disburse $ to the Fox River Site Special Account within the EPA
Hazardous Substance Superfund. This Certificate constitutes EPA Disbursement
Certificate No. {with a separate sequential number fo be assigned to each separate
Certificate).

_ Disburse $ to the WDNR. This Certificate constitutes WDNR
Disbursement Certificate No. {with a separate sequential number to be assigned to

each separate Certificate).

The disbursement should be made in accordance with the payment instructions attached
hereto.

You are instructed not to disburse any funds pursuant te this Certificate if you receive
written notice within 10 business days of your receipt of this Certificate that Glatfelter
and/or WTM dispute the disbursement request contained in this Certificate, as provided by
Escrow Agreement Subsection 4.c and Consent Decree Section XX (Dispute Resolution).

BY:

Director, Superfund Division, Region 5 or Deputy Administrator, Division of Water
U.S. Environmental Protection Agency Wisconsin Department of Natural Resources
DATE: DATE:
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EXHIBIT D TO ESCROW AGREEMENT: Form of Escrow Disbursement Certificate for
Response Work Takeover

ESCROW DISBURSEMENT CERTIFICATE
UNDER ESCROW AGREEMENT SUBSECTION 4.a.(4)

Reference is made to that certain Escrow Agreement for the Fox River OUl Escrow Account
{the “Escrow Account”), dated , by and among P. H. Glatfelter Company (“Glatfelter”),
WTM I Company (WTM™), and (the “Escrow Agent’}, with the following beneficiaries
{collectively the “Beneficiaries™): (i) the United States of America (the “United States™) (on behalf of
the U.S. Environmental Protection Agency (“EPA”) and the U.S. Department of the Interior (“DOI"));
and (ii) the State of Wisconsin {the “State™) {on behalf of the Wisconsin Department of Natural
Resources (“WDNR™})).

EPA hereby certifies as follows:

This Escrow Disbursement Certificate is submitted pursuant to Subsection 4.2.(4) of the Escrow
Agreement and Appendix C of the Consent Decree in the case captioned United States and the State of
Wisconsin v. P. H. Glatfelter Company and WTM I Company (E.D. Wis.). This disbursement is sought
because EPA and/or the State have assumed performance of all or any portions of the Response Work
under Consent Decree Paragraph 90 (Response Work Takeover).

No sooner than 10 business days after your receipt of this Certificate, you are instructed to
disburse $ from the Escrow Account to the Fox River Site Special
Account within the EPA Hazardous Substance Superfund. The disbursement should be
made in accordance with the payment instructions attached hereto.

You are insfructed not to disburse any funds pursuant to this Certificate if you receive
written notice within 10 business days of your receipt of this Certificate that Glatfelter
and/or WTM dispute the disbursement request contained in this Certificate, as provided by
Escrow Agreement Subsection 4.¢ and Consent Decree Section XX (Dispute Resolution).

This Certificate constitutes EPA Disbursement Certificate No. {with a separate sequential number
to be assigned to each separate Certificate).

BY:

Director, Superfund Division, Region 5
U.S. Environmental Protection Agency

DATE:
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EXHIBIT E TO ESCROW AGREEMENT: Form of Escrow Disbursement Certificate for
Payment or Reimbursement of Allowable Restoration Work Costs

ESCROW DISBURSEMENT CERTIFICATE
UNDER ESCROW AGREEMENT SUBSECTION 4.a.(5)

Reference is made to that certain Escrow Agreement for the Fox River OU! Escrow Account
(the “Escrow Account™}, dated , by and among P. H. Glatfelter Company (“Glatfelter”),
WTM I Company (WTM”), and (the “Escrow Agent’), with the following beneficiaries
(collectively the “Beneficiaries™): (i) the United States of America (the “United States”) (on behalf of
the U.S. Environmental Protection Agency (“EPA”) and the U.S. Department of the Interior (“DOI”});
and (ii) the State of Wisconsin (the “State”) {on behalf of the Wisconsin Department of Natural
Resources (“WDNR”)).

Glatfelter and WTM hereby certify as follows:

This Escrow Disbursement Certificate is submitted pursuant to Subsection 4.a.(5) of the Escrow
Agreement and Appendix C of the Consent Decree in the case captioned United States and the State of
Wisconsin v. P. H. Glatfelter Company and WTM 1 Company (E.ID. Wis.}, This disbursement is sought
for payment or reimbursement of Allowable Restoration Work Costs under the Consent Decree.

No sooner than 10 business days after vour receipt of this Certificate, you are instructed to
disburse the amounts specified below to Glatfelter, to WTM, and/or to their designated
contractors or subcontractors, as specified below:

Disburse $ to

Disburse § to

The disbursements should be made in accordance with the payment instructions attached
hereto.

You are instructed not to disburse any funds pursuant to this Certificate if you receive
written notice within 10 business days of your receipt of this Certificate that the United
States and/or the State dispute the disbursement request contained in this Certificate, as
provided by Escrow Agreement Subsection 4.c and Consent Decree Section XX (Dispute

Resolution).
This Certificate constitutes Glatfelter/WTM Disbursement Certificate No. (with a separate
sequential number to be assigned to each separate Certificate).
BY:
[ ] and [ J
For P. H. Glatfelter Company For WTM I Company
DATE: DATE:
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EXHIBIT F TO ESCROW AGREEMENT: Form of Escrow Disbursement Certificate for Refund
Payments to Settling Defendants

ESCROW DISBURSEMENT CERTIFICATE
UNDER ESCROW AGREEMENT SUBSECTION 4.a.(6}

Reference is made to that certain Escrow Agreement for the Fox River OU1 Escrow Account
(the “Escrow Account”), dated , by and among P. H. Glatfelter Company (“Glatfelter”),
WTM I Company (WTM”), and (the “Escrow Agent’), with the following beneficiaries
{(collectively the “Beneficiaries™): (i) the United States of America (the “United States™) (on behalf of
the U.S. Environmental Protection Agency (“EPA”) and the U.S. Department of the Interior (“DOI™));
and (i} the State of Wisconsin (the “State”) {on behalf of the Wisconsin Department of Natural
Resources (“WDNR™)).

Glatfelter and WTM hereby certify as follows:

This Escrow Disbursement Certificate is submitted pursuant to Subsection 4.2.(6) of the Escrow
Agreement and Appendix C of the Consent Decree in the case captioned United States and the State of
Wisconsin v. P. H. Glatfelter Company and WTM 1 Company (E.D. Wis.). This disbursement is sought
for a refund payment of some or all funds remaining in the Escrow Account, as permitted by the Consent
Decree.

No sooner than 10 business days after yonr receipt of this Certificate, you are instructed to
disburse the amounts specified below to Glatfelter and/or to WTM, as specified below:

. Disburse $ to Glatfelter and disburse § to WTM as
partial refund payments under Subparagraph 5.a.(6) of Consent Decree
Appendix C; or )

_ Disburse $ to Glatfelter and disburse $ to WTM as
refund payments under Subparagraph 5.a.(7), 5.2.(8), or 5.a.(9).(i) of Consent
Decree Appendix C,

The disbursements should be made in accordance with the payment instructions aftached
hereto,

You are instructed not to disburse any funds pursuant to this Certificate if you receive
written notice within 10 business days of your receipt of this Certificate that the United
States and/or the State dispute the disbursement request contained in this Certificate, as
provided by Escrow Agreement Subsection 4.c and Consent Decree Section XX (Dispute
Resolution).

This Certificate constitutes Glatfelter/WTM Disbursement Certificate No. (with g separate
sequential number to be assigned to each separate Certificate).

BY:

[ ] and | ]
For P. H. Glatfelter Company For WTM [ Company

DATE: _ DATE:
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EXHIBIT G TO ESCROW AGREEMENT: Form of Escrow Disbursement Certificate for Final
Payment to Fox River Site Special Acconnt

ESCROW DISBURSEMENT CERTIFICATE
UNDER ESCROW AGREEMENT SUBSECTION 4.a.(7)

Reference is made to that certain Escrow Agreement for the Fox River OU1 Escrow Account
{the “Escrow Account™), dated , by and among P, H. Glatfelter Company (“Glatfelter™),
WTM [ Company (WTM”), and (the “Escrow Agent’), with the following beneficiaries
(collectively the “Beneficiaries™): (i) the United States of America (the “United States™) {on behalf of
the U.S. Environmental Protection Agency (“EPA™) and the U.S. Department of the Interior (“DOI™));
and (i) the State of Wisconsin (the “State™) (on behalf of the Wisconsin Department of Natural
Resources (“WDNR™)).

EPA hereby certifies as follows:

This Escrow Disbursement Certificate is submitted pursuant to Subsection 4.a.(7) of the Escrow
Agreement and Appendix C of the Consent Decree in the case captioned United States and the State of
Wisconsin v. P. H. Glatfelter Company and WTM 1 Company (E.D. Wis.). This disbursement is sought
for payment of Specified Future Response Costs under the Consent Decree.

No sooner than 10 business days after your receipt of this Certificate, you are instructed to
disburse any and all funds unexpended remaining in the Escrow Account to the Fox River
Site Special Account within the EPA Hazardous Substance Superfund. The disbursement
should be made in accordance with the payment instructions attached hereto.

You are instructed pot to disburse any funds pursuant to this Certificate if you receive
written nofice within 10 business days ef your receipt of this Certificate that Glatfelter
and/or WTM dispute the disbursement request contained in this Certificate, as provided by
Escrow Agreement Subsection 4.c and Consent Decree Section XX (Dispute Resolution).

This Certificate constitutes EPA Disbursement Certificate No. (with a separate sequential number
to be assigned to each separate Certificate).

BY:

Director, Superfund Division, Region 5
U.S. Environmental Protection Agency

DATE:
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Consent Decree Appendix E

Special Procedures for Restoration Work

1. Claims of a Force Majeure Event and Disputes Relating to Approved Restoration
Work and Allowable Restoration Work Costs. Claims of a Force Majeure Event and any

disputes relating to Approved Restoration Work and Alfowable Restoration Work Costs shall be
resolved in accordance with this Appendix E. The Plaintiffs shall consult with the other
members of the Trustee Council in taking and advancing positions and in making decisions under
this Appendix E.

2. Force Majeure Events for Restoration Work

a, If any event occurs or has occurred that may delay the performance of any
obligation under this Consent Decree to perform Approved Restoration Work, whether or not
caused by a Force Majeure Event, the Settling Defendants shall notify the Plaintiffs in writing
within 10 working days of when Settling Defendants first knew that the event might cause a
delay. The Settling Defendants’ written notice shall include an explanation and description of
the reasons for the delay; the anticipated duration of the delay; all actions taken or to be taken to
prevent or mminimize the delay; a schedule for implementation of any measures to be taken to
prevent or mitigate the delay or the effect of the delay; and the Settling Defendants' rationale for
attributing such delay to a Force Majeure Event if they intend to assert such a claim, The Settling
Defendants shall include with any notice all available documentation supporting their claim that
the delay was attributable to a Force Majeure Event. Failure to comply with the above
requirements shall preclude Settling Defendants from asserting any claim of a Force Majeure
Event for that event for the period of time of such failure to comply, and for any additional delay
caused by such failure. Settling Defendants shall be deemed to know of any circumstance of
which Settling Defendants, any entity controlled by Settling Defendants, or Settling Defendants’
contractors knew or should have known.

b. If the Plaintiffs agree that the delay or anticipated delay is attributable to a
Force Majeure Event, the time for performance of the obligations under this Consent Decree that
are affected by the Force Majeure Event will be extended by the Plaintiffs for such time as is
necessary to complete those obligations. An extension of the time for performance of the
obligations affected by the force majeure event shall not, of itself, extend the time for
performance of any other obligation. If the Plaintiffs do not agree that the delay or anticipated
delay has been or will be caused by a Force Majeure Event, the Plaintiffs will notify the Settling
Defendants in writing of their decision. If the Plaintiffs agree that the delay is attributable to a
Force Majeure Event, the Plaintiffs will notify the Settling Defendants in writing of the length of
the extension, if any, for performance of the obligations affected by the Force Majeure Event.

c. If the Settling Defendants elect o invoke the dispute resolution procedures
set forth in Paragraph 3 {Dispute Resolution for Restoration Work) of this Appendix, they shall
do so no later than 15 days after receipt of the Plaintiffs’ notice. In any such proceeding, Settling
Defendants shall have the burden of demonstrating by a preponderance of the evidence that the
delay or anticipated delay has been or will be caused by a Force Majeure Event, that the duration
of the delay or the extension sought was or will be warranted under the circumstances, that best
efforts were exercised to avoid and mitigate the effects of the delay, and that Settling Defendants
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complied with the requirements of the preceding Subparagraphs. If Settling Defendants carry
this burden, the delay at issue shall be deemed not to be a violation by Settling Defendants of the
affected obligation of this Consent Decree identified to the Plaintiffs and the Court.

3. Dispute Resolution for Restoration Worlk.

a. Informal Dispute Resolution. Any dispute under this Paragraph shall in
the first instance be the subject of informal negotiations between the parties to the dispute. The
period for informal negotiations shall not exceed 20 days from the time the dispute arises, unless
it is modified by written agreement of the parties to the dispute. The dispute shall be considered
to have arisen when one party sends the other parties a written Notice of Dispute.

b. Formal Dispute Resolution. In the event that the parties cannof resolve
any dispute under this Paragraph by informal negotiations under the preceding Subparagraph, the
formal dispute procedures outlined by this Subparagraph shall apply.

(1) The position advanced by the Plaintiffs shall be considered binding
unless, within fifteen working days after the conclusion of the informal negotiation period, the
Setiling Defendants invoke formal dispute resolution procedures by serving on the Plaintiffs, in
accordance with Section XXVIII (Notices and Submissions), a written Statement of Position on
the matter in dispute which shall include or attach any factual data, analysis, opinion or
documentation that the Settling Defendants rely upon in support of their position.

(2)  Following receipt of Settling Defendants’ Statement of Position,
the Plaintiffs will issue an administrative decision resolving the dispute which shall include or
attach any factual data, analysis, opinion, or documentation supporting the decision. The
Plaintiffs shall compile and maintain an administrative record of the dispute containing the
Settling Defendants” Statement of Position and the Plaintiffs administrative decision. The
Plaintiffs” administrative decision shall be binding on the Settling Defendants unless, within 10
days of receipt of the decision, the Settling Defendants file with the Court and serve on the
parties a motion for judicial review of the Plaintiffs’ administrative decision, based on the
administrative record compiled and maintained by the Plaintiffs. Any such motion filed by the
Settling Defendants’ shall setting forth the matter in dispute, the efforts made by the parties to
resolve it, the relief requested, and the schedule, if any, within which the dispute must be
resolved to ensure orderly implementation of the Consent Decree. The Plaintiffs shall provide
the Court a copy of the administrative record of the dispute, and may file a response to Settling
Defendants’ motion.

c. Effect of Invoking Dispute Resolution. The invocation of dispute
resolution procedures under this Paragraph shall not extend, postpone, or affect in any way any
obligation of Settling Defendants under this Consent Decree, not directly in dispute, unless the
Plaintiffs agree otherwise or unless the Court determines otherwise. - Stipulated damages with
respect to the disputed matter shall continue to accrue from the first day of noncompliance, but
payment shall be stayed pending resolution of the dispute as provided in Consent Decrec
Paragraph 79 (Penalty Accrual During Dispute Resolution). In the event that the Settling
Defendants do not prevail on the disputed issue, stipulated damages shall be assessed and paid as
provided in Consent Decree Section XXI (Stipulated Penalties and Stipulated Damages).
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Consent Decree Appendix F

Administrative Order on Consent between WTM I Company, EPA, and WDNR, captioned
Iu the matter of the Lower Fox River and the Green Bay Site, Docket No. V-W-*03-C-745
(inclnding the Statement of Work for Remedial Design)




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

Amended, 42 U.S.C. §§ 9604, 9606,
9622(a}, and 9622(d)(3). .

REGION 5
) ADMINISTRATIVE ORDER ON
IN THE MATTER OF: ); CONSENT _ _
) —
Lower Fox River and Green ) U.S. EPA Region 5 VRLTER ALY o i 5
Bay Site )  CERCLA Docket No. \L‘W' OJ C | /} a4
)
) Proceedings Under Sections 104, 106,
Respondent: ) 122(a}, and 122(d)(3) of the
) Comprehensive Environmental Response,
WTM [ Company ) Compensation, and Liability Act, as
)
)
)

(f’k/a Wisconsin Tissue Mills Inc.)

L. JURISDICTION AND GENERAL PROVISIONS

I. This Administrative Order on Consent {“Consent Order”) is entered into
voluntarily by the United States Environmental Protection Agency (“EPA”), the State of
- Wisconsin (“State”} through the Wisconsin Department of Natural Resources (“WDNR™), and
WTM I Company (“Respondent”). The mutual objectives of EPA, WDNR, and Respondent m
entering into this Consent Order are: (i) to have Respondent perform the Pre-design Sampling
for Operable Unit 1 (“OUI") of the Lower Fox River and Green Bay Site (also known as the Fox
River NRDA PCB Releases Site) (“Site™), located in the State of Wisconsin; and (ii) to have the:
Respondent perform all other Remedial Design activities needed for implementation of the
. Response Agencies’ (EPA and WDNR) December 2002 selected remedy (and/or contingent
remedy, as necessary) for QU1 at the Site.

2. This Consent Order is issued pursuant to the authbnty vested in the President of
the United States by Sections 104, 106, 122(a), and 122(d)(3} of the Comprehensive :
Envirofimerital Response, Compensation, and Liability Act of 1980, 42 U.S.C. §§ 9604, 9606,
9622(a), and 9622(d)(3), as amended (“CERCLA”). This authority was delegated to the
Administrator of EPA on January 23, 1987, by Executive Order 12580, 52 Fed. Reg. 2926
(1987}, and further delegated to-EPA Regional Ad;nuustrators as of January 16, 2002, by EPA
" Delegation Nos. 14-1 and 14-2, and to the Director, Supcrﬁmd Pivision, EPA Region 5, by
Reglonal DcIegatlon Nos. 14-1 and 14-2.

3.  The actmtles conducted pursuant to this Consent Order are subject to approval by
EPA and WDNR, as provided herein, and shall be consistent with CERCLA, the National
Contingency Plan, 40 C.F. R Part 300, and all other applicable laws.

4, EPA, WDNR, and Respondent recognize that this Consent Order has been
negotiated in good faith and that the actions undertaken by Respondent in accordance with this



Consent Order do not constitute an admission of any liability. Nothing in this Consent Order is
intended by the Parties to be, nor shall it be construed as, an admission of fact or law, an
estoppel, or a waiver of defenses or clairas by Respondent for any purpose. The Parties agree
that the provisions of this Consent Order are not based on any views or assumptions regarding
Respondent’s appropriate share of liability or costs relating to the Site. Participation in this
Consent Order by Respondent is not intended by the Parties 1o be, and shall not be, an admission
of any fact or opinion developed by EPA, the State, or any other person or entity.

5. Respondent agrees to comply with and be bound by the terms of this Consent
Order. Respondent consents to and agrees not to contest the authority or jurisdiction of the
Regional Administrator of EPA Region 5 and the Secretary of the Wisconsin Department of
Natural Resources or their delegatees to issue or enforce this Consent Order, and also agrees not
to contest the basis or validity of this Consent Order or its terms in any action to enforce its
provisions. The Respondent does nof, by signing this Consent Order, waive any rights it may
have to assert claims under CERCLA against any person, as defined in Section 101(21) of
CERCLA, 42 U.S.C. § 9601(21), except as precluded by Section XXI (Other Claims).

IL. PARTIES BOUND

6. This Consent Order applies to and is binding upon and inures to the benefit of
EPA, WDNR, Respondent, and their successors and assigns. Respondent agrees to instruct its
officers, directors, employees and agents involved in the performance of the Work required by
this Consent Order to take all necessary steps to accomplish the performance of said Work in
accordance with this Consent Order. Any change in ownership or corporate status of
Respondent, including but not limited to any transfer of assets or real or personal property, shall’
not alter Respondent’s responsibilities under this Consent Order. Respondent shall provide a
copy of this Consent Order to any subsequent owners or successors before ownership rights or
stock or assets in a corporate acquisition are transferred. The signatories to this Consent Order
certify that they are authorized to execute and lcgally bind the Parties thcy represent to this
Consent Order.

7. Respondent shall provide a copy of this Consent Order to all contractors,
laborateries, and consultants which are retained to conduct any work performed under this
- Consent Order, within fourteen (14) days after the Effective Date of this Consent Order or the
date of retaining their services; whichever is later. Respondent shall condition any such contracts
upon satisfactory compliance with this Consent Order. Notwithstanding the terms of any
contract, Respondent is responsible for compliance with this Consent Order and for ensuring that
its subsidiaries, employees, contractors, consultants, subcontractors, agents and attorneys comply
w1th this Consent Order. =~ * :

III. DEFINITIONS

8. Unless otherwise specified, terms used in this Consent Order which aré defined in
CERCLA or in regulations promuigated under CERCLA shall have the meaning assigned to’
them in CERCLA or in such regulations. Whenever terms listed below are used in this Consent
Order or in the attachments hereto, 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 et seq.

b. “Consent Order” shall mean this Administrative Order on Consent and all
attachments hereto. In the event of conflict between this Consent Order and any
attachment, this Consent Order shall control.

c. “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 hohday.
- In computing any period of time under this Consent Order, where the last day would fall
~ ona Saturday, Sunday, or federal holiday, the period shalI run untii the close of business
of the next working day.

d. “Effective Date” shall mean the effective date of this Consent Order as
provided by Section XXVT of this Consent Order (Effective Date}. -

e. “EPA” shall mean the United States Environmental Protectxon Agency
and any successor departments or agencies of the United States.

f “Future Response Costs” shall mean all costs, including, but not limited

to, direct and indirect costs, that the United States and the State incur after the Effective
Date in reviewing or developing plans reports and other items pursuant to this Consent
~ Order, in verifying the Work, or in otherwise implementing, overseeing, or enforcing this
Consent Order, including, but not limited to, payroll costs, contractor costs, travel costs,
laboratory costs, the costs incurred pursuant to Section XIV (including, but not limited
. fo, the cost of attorney time and any monies paid to secure access including, but not
limited to, the amount of just compensatien) and Paragraph 71 of Section XIX.

g “Interest” shall mean interest at the rate specified for interest on
.investments-of the EPA Hazardous Substance Superfund established by 26 U.S.C.

§ 9507, compounded annually on October 1 of each year, in accordance with 42 US.C.

§ 9607(a). The applicable rate of interest shall be the rate in effect at the time the mtercst

accrues. The rate of interest is subject to change on October 1 of each year.

h. “National Contingency Plan” or “NCP” shall mean the National Oil and .

' Hazaldous Substances Pollution Contingency Plan promulgated pursnant to Section 105
" of CERCLA;42 171.8.C.:§ 9603, codified at 40 CFR. Part 300 and any amendments
thereto.

1. “Operable Umt 1 or “OU1” shall mean the Little Lake Butte des Morts . -
reach of the Lower Fox River, as delineated by the Record of Decision s:gned by WDNR
and EPA in December 2002. More specifically, OU1 is the portion of the Lower Fox .
River (and the underlying River sediment) starting at the outlet of Lake Winnebago at the
Neenah Dam and the Menasha Dam downstream to the Upper Appleton Dam, including
sediment deposits A through H and POG. As so defined, OU1 is depicted in Figure 7-9
* of the December 2002 Final Fca31b111ty Study, a copy of which is attached hereto as
Attachment B,



3 “Paragraph“ shall mean a portion of this Consent Order tdentified by an
Arabic numeral.

k. “Parties” shall mean all signatories to this Consent Order.

1. “Record of Decision” or “ROD” for purposes of this Consent Order shall
mean the WDNR/EPA Record of Decision relating to the Remedial Action planned for
Operable Units 1 and 2 of the Site, signed on December 18, 2002, by the WDNR and on
December 20, 2002 by the Superfund Division Director, EPA Region 5, and all
attachments.

m. “Remedial Design” or “RD” shall mean those activities, including pre-
design sampling, investigations, and analyses, preparation of the basis for design report,
preliminary and final plans and specifications, and bid documents for the Remedial
Action for Operable Unit 1 pursuant to the Record of Decision, the Statement of Work,
the Pre-design Sampling Plan, and the Remedial Design Work Plan (the documents
submitted by Respondent pursuant to Scctron IX of this Consent Order (Work to be
Performed)). . '

1. “Respondent” shall mean WTM I Company.

o. “Response Agencies” shall mean the United States Environmental
Protectlon Agency (EPA) and the Wisconsin Department of Natural Resources {(WDNR).

p. “Section” shall mean a portion of this Consent Order identified by a
Roman numeral.

qg. “Site” shall mean the Lower Fox River and Green Bay Site (also known as
the Fox River NRDA PCB Releases Site), or any relevant portion thereof.

I “State” shall mean the State of Wisconsin, including its departments,
agencles, and instrumentalities.

s. “Statement*‘bf Work” or “SOW™ shall mean the statement of work for
implementation of Remedial Design as set forth in Attachment A to this Consent Order
and any modifications made in accordance with this Consent Order '

t. “United States™ shall mean the United States of America, mcludmg its”
departments, agens:ies and instrumentalities.

i

i “WDNR” shall mean the Wisconsin Department of Natural Resources and -
any Successor dcpartments or agencies of the State of Wisconsin.

v. “Work” shall mean all activities Respondent is required to perform under
this Consent Order, except those required by Section XXIV (Record Preservation).



1V. STATEMENT OF PURPOSE

9. The mutual objective of EPA, WDNR and Respondent in entering into this
Consent Order is to protect human health, welfare and the environment at Operable Unit 1 by
producing a Remedial Design for remedial action in accordance with this Consent Order.

10.  The activities conducted pursuant to this Consent Order are subject to approval by
the Response Agencies. Respondent shall employ sound scientific, engineering, and
construction practices and all activities undertaken shall be constistent with CERCLA, the NCP
and other applicable laws.

V. FINDINGS OF FACT

11.  Based on available information, mcludmg the Administrative Record in this
' matter, EPA and WDNR hereby find that:

a. At certain times in the past, primarily in the 1950’s and 1960°s, certain
paper companies located along the Fox River engaged in the manufacture or recycling of
carbonless copy paper. Polychlorinated biphenyls (PCBs}, which are hazardous
substances, were used in the production of carbonless copy paper and were contained in
wastepaper that entered the paper recycling operations.

b. As a result of the paper mills’ production or recycling of carbonless copy
paper an estimated 690,000 pounds of PCBs were likely released to the Fox River. An
estimated 66,000 pounds of these PCBs remain in the lower 39 miles of the Fox River.

c. As a result of this contamination, fish consumption advisories have been
in effect on the Fox River and Green Bay since 1976.

d. A Remedial Investigation and Feasibility Study (RI/FS) under the
technical lead of WDNR, and a proposed remedial action plan, was issued for pubhc
comment on October §, 2001

€. On January 7, 2003 the Response Agencies made pubhc a Record of
_Demsxon for Operable Umts 1 and 2 of the Site.

VI CONCLUSION S OF LAW AND DETERMINATIONS

12.  Based on the Findings of Fact set forth above, and the Administrative Record,
EPA and WDNR have detem’uned that: ¢

a. The. Slte isa “faclhty” as defined by Section 101(9) of CERCLA, 42
U S C. § 9601(9). Respondent s former Menasha paper mill is also a “facility” as defined by -
Section 101(9) of CERCLA, 42 U.S.C. § 9601(9).- _

: b.”  The contamination found at the Site, as identified in the F indings of Fact
above includes “hazardous substances” as defined by Section 101(14) of CERCLA, 42 US.C.
§ 9601(14). _



\ . RcSpoﬂEient is a “person” as defined by Section 161(21) of CERCLA, 42
U.S.C. §9601(21).

d. Respondent WTM I Company is d-responsible party under Section 107(a)
- of CERCLA, 42 U.S.C. § 9607(a), as: (i) the “owner” or “operator” of a facility at the time of
disposal of a hazardous substance there; and/or (ii) as a person who arranged for disposal or
transport for disposal of a hazardous substance at a facility from which there was a release of a
hazardous substance.

e.  The conditions described in the Findings of Fact above constitute an actual
or threatened “release” of a hazardous substance from the facility into the “environment” as
defined by Sections 101(8) and (22) of CERCLA, 42 U.S.C. §§ 9601{8) and (22).

f. The conditions present at the Site may present a threat to public health,
weifare or the environment based upon the factors set forth in Section 300.41 5(b)(2) of the
National Contingency Plan, as amended, 40 C.F.R. § 300. 415(b)(2).

2. The actual or threatened release of hazardous substances from the Site
may present an imminent and substantial endangerment to the public health, welfare, or the
environment within the meaning of Section 106(a) of CERCLA, 42 U.S.C. § 9606(a).

h. The response actions required by this Consent Order are necessary to
protect the public health, welfare, or the environment and if carried out in compliance with the
terms of this Consent Order, shall be deemed necessary and consistent with the NCP.

VIL. ORDER

13.  Based upon the foregoing Findings of Fact, Conclusions of Law and
Determinations, and the Administrative Record for this Site, it is hereby Ordered and Agreed that
Respondent shali comply with all provistons of this Consent Order. Respondent shall promptly
and properly take appropriate response action at Operable Umt 1 of the Site by conductmg a
Remedial Design.

VILL. DESIGNATION OF CONTRACTORS AND PROJECT COORD'INATORS

14, -Selection of Contmctors Personnel. All Work performed by ReSpondent

~ pursuant to this Consent Order shall be under the direction and supervision of qualified :

. personnel. Within forty-five (45) days of the Effective Date of this Consent Order, and before

- the Work outlined below begms, ‘Respondent shall notify the Response Agencies in writing of
the names, titles, and quahﬁcatlons of the key personnel, including contractors, subcontractors,
consultants and laboratories to be used in carrying out such Work.  With respect to any proposed
contractor, the Respondent shall demonstrate that the proposed contractor has a quality system -
which complies with ANSI/ASQC E4-1994, “Specifications and Guidelines for Quality Systems
for Environmental Data Collection and Environmental Technology Programs,” (American . _

- National Standard, January 5, 1995), by submitting a copy of the proposed contractor’s Quahty
Management Plan (QMP). The QMP should be prepared in accordance with “EPA
Requirements for Quality Management Plans (QA/R-2),” (EPA/240/B-01/002, March 2001) or

“equivalent documentation as determined by EPA. The qualifications of the key personnel

6.



undertaking the work for Respondent shall be subject to the Response Agencies’ review, for
verification that such persons meet minimum technical background and experience requirements.
This Consent Order is contingent on Respondent’s demonstration to the Response Agencies’
satisfaction that Respondent’s personnel are qualified to perform properly and prompily the
actions set forth in this Consent Order.

15.  IfEPA or WDNR disapprove in writing of any contractor proposed by

Respondent, Respondent shall notify the Response Agencies of the identify and qualifications of
‘the replacement within thirty (30} days of the written notice. If EPA or WDNR subsequently
disapprove of the replacement, EPA reserves the right to terminate this Consent Order and to

conduct a complete Remedial Design, and to seek reimbursement for costs and penalties from
~ Respondent. During the course of the Remedial Design, Respondent shall notify the Response
Agencies In writing of any changes or additions in the key personnel used to.carry out such
work, providing their names, titles, and qualifications. The Response Agencies shall have the
same right to approve changes and additions to key personnel as they have hereunder regarding
the initial notification. Replacement of any of Respondent’s personnel shall not delay
performance of the work under this Consent Order.

_ 16. On or before the Effective Date of this Consent Order, Respondent shall designate
a Project Coordinator who shall be responsibie for administration of all Respondent’s response
‘actions required by the Consent Order. Respondent shall submit to the Response Agencies the
designated Project Coordinator’s name, address, telephone number, and qualifications. EPA and
WDNR retain the right {5 disapprove of any Project Coordinator named by Respondent. If either
Response Agency disapproves a selected Project Coordinator, Respondent shall retain a different
~ Project Coordinator and shall notify the Response Agencies of that person’s name and
qualifications within seven (7) business days of the Response Agency’s disapproval.

17.  Receipt by Respondent’s Project Coordinator of any notice or communication
from the Response Agencies relating to this Consent Order shall constitute receipt by
Respondent. To the maximum extent possibie, communications between the Respondent and the
Response Agencies shall be directed to the Project Coordinators by mail, with copies to such
-other persons as EPA, the State, and Respondent may respectively designate. Communications
inctude, but are not timited to, ail documents, reports, approvals and other correspondencc .
submltted under this Consent Order ' : o

- 18 Respondent 8 Pro;ect Coordmator or hls/her designee, shall be on-sn.e durmg all
.. hours of work when field work is ongoing in Operable Unit 1, and shall be available at all
reasonable times thrcughout the pendency of this Consent Order If Respondcnt orits agents
become aware of any conditions at Operable Unit 1 which may present an imaminent and
substantial endangerment to human health-or welfare or the environment, it shall immediately
notify the EPA and WDNR Project Coordinators. The absence of the EPA Project Coordinator
and/or the WDNR Project Coordinator from the area under study pursuant to this Consent Order
- shall not be cause for the stoppage or delay of work, unless specifically directed by the EPA
- Project Coordinator in consultation with the WDNR Project Coordinator.

19.  The EPA Project Coordinator shall be responsible for overseeing the
implementation of this Consent Order, in consultation with the WDNR Project Coordmator
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EPA has designated James Hahnenberg (SR-6J) as the EPA Project Coordinator. The EPA
Project Coordinator shall have the same authority as that vested in an On-Scene Coordinator and
Remedial Project Manager by the NCP, including the authority to hait, conduct, or direct any
response action required by this Consent Order, or to direct any other response action undertaken
by EPA or Respondent at the Site. Except as otherwise provided in this Consent Order,
Respondent shall direct all submissions required by this Consent Order to the EPA Project
Coordinator in accordance with Section XXV (Notices and Submissions}.

. 20.  The State designates Gregory Hill as the WDNR Project Coordinator. Except as
otherwise provided in this Consent Order, Respondent shall direct all submissions required by
this Consent Order to the WDNR Project Coordinator in accordance thh Section XXV (Notices
and Submissions).

21 The Response Agencies and Respondent shall have the right to change their
respective designated Project Coordinator. The Response Agencies shall notify Respondent, and
Respondent shall notify the Response Agencies, as early as possible before such a change is
made, but in no case less than twenty-four (24) hours before such a change. The initial
notification may be made orally, but it shall be promptly followed by a written notice.

IX. WORK TO BE PERFORMED

22.  Activities. Respondent shall conduct activities and submit deliverables as
provided by the SOW (Attachment A) for performance of the RD, which is incorporated by
reference. Ail such work shall be conducted in accordance with CERCLA the NCP, and EPA
guidance referenced in the SOW, as may be amended or modified by the Response Agencies.
The tasks that Respondent must perform are described in the SOW and guidance. All work
performed under this Consent Order shall be in accordance with the schedules herein, and in full
accordance with the standards, specifications, and other requirements of the work plan and
sampling and analysis plan, as initially approved or modified by the Response Agencies, and as
may be amended or modified by the Response Agencies from time to time.

23.  Respondent’s compliance with the Work requirements shall not foreclose the
Response Agencies &om scekmg*pomphance with all terms and conditions of this Consent
Order ; _ _ _ JREE

F
.24.  To the extent that EPA informs Respondent that particular information is -
. confidential, Respondent and its representatwes and consultants shail treat and maintain such
information as confidential. _ ;

_ 25, Additional Work_ In the event EPA WDNR or the Rcspondent determine that
additional work, not otherwise included in the SOW, including remedial investi gatory work and

engineering evaluation, is necessary fo accomphsh the objectives of this Consent Order, - > %

notification of additional work shall be provzded to all Parties.

26.  Additional work determined to be necessary by Respondent shaII be suh]ect to the.

written approval of the Response: Agenmes



27.  Additional work determined to be necessary by Respondent and approved by the
Response Agencies, or determined to be necessary by EPA or WDNR and requested of
Respondent, shall be completed by Respondent in accordance with the standards and
specifications determined or approved by the Response Agencies. Respondent shall propose a
schedule for additional work for approval by the Response Agencies. The Response Agencies
may jointly modify or determine the schedule for additional work. Additional work shall be
performed in a manner consistent with the purposes and objectives of this Consent Order, and
conform with the requirements of this Section.

28.  Supplemental Investigations. The Parties acknowledge that Respondent may
implement a voluntary, supplemental, investigation of conditions in and upstream of Operable
Unit 1. These investigations shall be conducted using methods consistent with those identified in
the Pre-design Sampling Plan. The Response Agencies agree to review and comment promptly

~on work generated by Respondent during such supplemental investigation activities.

29.  Out-of-State Shipments. In the event of out-of-state shipments of hazardous
substances, Respondent shall provide written notification to the Response Agencies and the
appropriate environmental official of the state receiving hazardous substances prior to shipment
~ of hazardous substances in quantities greater than ten {10) cubic yards from the Site to an out-of-
state location. The notification shall include: '

a. The name and location of the facility receiving the hazardous substances; -

b. The type and quantity of the hazardous substances, including the
Department of Transportation shipping code, if any;

¢.  The schedule for shipment of the hazardous substances;
d. The method of transportation; and

e. Any special procedures necessary to respond to an accidental rclease of
the substances durmg transportation.

. Respondent shall promptly notify the Resp onse Agoncws and the appropriate envnonmcntal
official for the receiving state of any changes to the shxpment plan.

X. PLAN S AND SUBM!SSIONS

30. Respondent shali subrmt the Pre-design Sampling Plan for OuUl, Remodxal Desxgn
Work Plar (“RD Work Plan”) and all documents required by the SOW, the RD Work Plan, or
this Consent Order to the Response Agencies according to the schedule contained in the Sow

- and RD Work Plan; and when feamble shall submit both a hard copy and an electronic copy of

soch documents

_ 31. The Response Agencies shall review all documents specified as requiring
approval in the SOW, RD Work Plan, or this Consent Order. The Response Agencies shall -
respond to each submission in writing with a single integrated response. - As a result of their
review of a submission, the Response Agencies may: (a) approve the submission; (b) approve
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the submission with minor modifications; (¢} disapprove the submission and direct Respondent
to re-submit the document after incorporating the Response Agencies’ comments; or (d) if a re-
submission, disapprove the re-submission and the Response Agencies may assume responsibility
for performing all or any part of the response action. :

32.  Inthe event of approval or approval with minor modifications by the Response
Agencies, Respondent shall proceed to take any action required by the submittal, as approved or
modified by the Response Agencies. '

33.  Uponreceipt of a notice of disapproval, Respondent shall, within thirty (30) days
or such longer time as specified by the Response Agencies in their notice of disapproval, correct
the deficiencies and resubmit the submittal for approval. Notwithstanding the notice of
disapproval, Respondent shall proceed, if so directed by the Response Agencies, to take any
action required by any non-deficient portion of the submission that remains unaffected by the
notice of disapproval and can be reasonably tmplemented m the interim.

34.  If any re-submission is not approved by the Response Agencies, they may
determine that Respondent is in violation of this Consent Order, unless Respondent invokes the
procedures set forth in Section XV (Dispute Resolution} and the Response Agencies’
determination is revised pursuant to that Section. Issues previously resolved pursuant to the
procedures set forth in Section XV may not be re-disputed.

35.  Neither failure of the Response Agencies to expressly approve or disapprove of
Respondent’s docurment within the specified time period nor the absence of comments shall be
construed as approval of the document. In the event of subsequent disapproval of a revised .
document, the Response Agencies retain the right to terminate this Consent Order and perform
additional studies or conduct a complete or partial Remedial Design.

36.  Forany decument required to be submitted by the Respondent to the Response
Agencies, within forty-five (45) days of receipt of the document, the Response Agencies shall
provide written notification to Respondent of their approval, approval with mirior modifications

“or disapproval, of the submission or any part thereof. If the Response Agencies require a longer
. review period, the Response Agcncnes shall so notify Respondent w1thm tbxrty (30) days of
“receipt of the submitted docmncnt ._ S

. 37.  The Project Coordmators shall hold progress report meetings/ teIcphone
conferences twice a month unless such a meeting is deemed unnecessary by the Rc5ponse
Agencies. By mutual agreement the Project Coordinators may hold meetmgs or telephone
conferences at more frequent intervals. .

- 38, Respondem shall provide written monthly progress reports to the Response
Agencies. These morithly progress reports shall include the following mfonnatlon '

a.. A descnptlon of the actions which have been taken to comply wnth this
Consent Order during the past month and work planncd for the commg
month; : . :
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b, All results of sampling and tests, including raw data and validated data,
and all other investigation results received by the Respondent during the
-month, in the format prescribed by the Response Agencies;

c. Target and actual completion dates of each element of the RD, including
project completion, with schedules relating such work to the overall
project schedule for RD completion, and an explanation of any schedule
deviation or anticipated deviation from the RD Work Plan schedule, and
proposed method of mitigating such deviation;

d. A description of all problems encountered and any anticipated problems
during the reporting period, any actual or anticipated delays, and solutions
developed and implemented to address any actual or anticipated problems
or delays; and, :

e. Changes in key personnel.

39.  Respondent shall submit the monthly progress reports, as both electronic files and
hard copy files, to the Response Agencies by the tenth (10™) day of every month foﬂowmg thc
Effective Date of this Consent Order.

XI. QUALITY ASSURANCE AND DATA AVAILABILITY

40.  Quality Assurance. Respondent shall consult with the Response Agencies’
Project Coordinators in planning all sampling and analysis detailed in the Pre-design Samphng
Plan and RD Work Plan. Respondent shall assure that work performed, samples taken and
analyses conducted conform to the requirements of the SOW, the Quality Assurance Project Plan -
{(“QAPP”) and guidance identified therein. :

41.  Respondent shall prepare preliminary and final QAPPS for submittal o EPA
accordmg to the.schedule in the SOW. Respondent shall participate in a pre-QAPP meeting w1th :
'EPA prior to subrmssmn of the preliminary QAPP to dlscuss lts contents

42,  The QAPPs shall be subject to review, modlﬁcanon, and approval by EPA m
accordance with Section X (Plans and Reports) ' -

43, Data Ava.ﬂablhgy All results of sampimg, tests, modclmg or other data
. (including raw data) generated by Respondent, or on Respondent’s behalf; pursuant t6 this". :
Consent Order, shall be Subrmtted in the format prescnbed by the Response Agencies and made : '

available to and subrmtted to the Responsc Agencxes in the monthly progress reports. describedin.

‘Section X of this Consent Order The Response Agencies will make available to Respondent
- validated data generated by the Response-Agencies relating to Lake Wmnebago and GUI unless
it is exempt from disclosure by any federal or state law or regulation. - _ T o

44, Respondent will verbally notify the Rcsponse Agencies at least ﬁﬁeen ( 15) days '
prior to conducting significant field events (including any sampling, tests and otherdata’
generatlon) as described in the SOW, Pre-design Sampling Plan, or RD ‘Work Plan or,

“under any other provision in this Consent Order. Respondent shall aliow split or dupi
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samples to be taken by the Response Agencies {and their authorized representatives) of any
samples collected by the Respondent in implementing this Consent Order. All split samples of
Respondent’s shall be analyzed by the methods identified in the EPA-approved QAPP.

45.  Respondent may assert a claim of business confidentiality covering part or all of
the information submitted to the Response Agencies pursuant to the terms of this Consent Order
under 40 C.F.R. §.2.203, provided such claim is allowed by Section 104(e}(7) of CERCLA,

42 U.8.C. § 9604(e)(7). This claim shall be asserted in the manner described by 40 C.F.R.

§ 2.203(b) and substantiated at the time the claim is made. Information determined to be
confidential by EPA will be given the protection specified in 40 C.F.R. Part 2. If no such claim
accompanies the information when it is submitted to the Response Agencies, it may be made -
available to the public by EPA or the State without further notice to the Respondent. Respondent
agrees not to assert confidentiality claims with respect to any data related to Operable Unit 1
conditions, sampling, or monitoring.

46.  In entering into this Consent Order, Respondent waives any objections to the
quality of any data gathered, generated, or evaluated by EPA, the State or Respondent in the
performance or oversight of the work that has been verified according to the quality
assurance/quality control (QA/QC) procedures required by the Consent Order or any Work Plan
approved by the Response Agencies. If Respondent objects to any data relating to the RD,
Respondent shali submit to the Response Agencies a report that identifies and explains its
objections, describes the acceptable uses of the data, if any, and identifies any limitations to the
use of the data. The report must be submitted to the Response Agencies within thirty (30) days
of the monthly progress report or such other report as may contain the data.

47.  Respondent may assert that certain documents, records and other information are
privileged under the attorney-client privilege or the work product doctrine. If Respondent asserts '
such a privilege, in lien of providing documents, it shall inform the Response Agencies that it is
claiming certain decuments as privileged and shall, upon request, prowde the Response Agencies
with the following:

a. The title of the document'

b. The date. of the document, record, or mfonnatxon,

c. 'I'hc name and tltle of the autﬁor of the doc
d. The name,and title of each addressee and recipient;
e. A dcscri;iiion of the contents of the documcnf, record, or information; and

f. The privilege asserted by the Respondent.

48.  Failure to challenge Respondent’s assertion of privilege by EPA or WDNR dunng
the implementation of the RD does not waive the Response Agencies’ right to chalienge the :
assertion during the implementation of the Remedial Action. L
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X1I. ACCESS

49.  To the extent that Operable Unit 1 or other on-site and off-site areas where work
is to be performed 1s presently owned by parties other than Respondent, Respondent shall obtain,
or use its best efforts to obtain, access agreements from the present owners within sixty (60} days
of approval of the RD Work Plan. For purposes of this Paragraph, “best efforts” includes the
- payment of reasonable sums of money in consideration of access. Access agreements shall
provide access for the Response Agencies and all authorized representatives of the Response
Agencies. Respondent shall immedidtely notify the Response Agencies if, after using its best
efforts, it is unable to obtain such agreements. Respondent shall describe in writing its efforts to
obtain access. The Response Agencies may then assist Respondent in gaining access, to the
extent necessary 1o effectuate the activities required by this Consent Order, using such means as
the Response Agencies deem appropriate. All costs mcurred, direct or indirect, by the United
States or the State in obtaining such access including, but not limited to, the cost of attorney time
and the amount of monetary consideration paid or just compensation shall be considered Future
Response Costs. In accordance with Paragraph 53 (Liability for Future Response Costs),
Respondent may be required to reimburse the United States and the State for ail such Future
Response Costs. o

50.  Atall reasonable times the Response Agencies and their authorized
representatives shall have the authority to enter and freely move about all property owned by
Respondent at Operable Unit 1 and at any other on-site and off-site-areas where work, if any, is
beiig performed, for the purposes of inspecting conditions, activities, the results of activities,
records, operating logs, and contracts related to Operable Unit 1 pursuant to this Consent Order;
reviewing Respondent’s progress in carrying out the terms of this Consent Order; conducting
tests as the Response Agencies or their authorized representatives deem necessary; using a
camera, sound recording device or other documentary type equipment for purposes of
documenting the Work; and verifying the data submitted to the Response Agencies by
Respondent. Respondent shall allow these persons to inspect and copy all records, files,
photographs, documents, sampling and monitoring data, and other writings related to work
undertaken in carrying out this Consent Order, subject to Paragraph Nos. 43-48. Nothing herein
shall be interpreted as limiting or affecting the Response Agencies” right of entry or inspection
authority under federal law or state law. All individuals with access to Operable Unit ! under

' this paragraph shall comply with all approved health and safety plans.

XIIl. COMPLIANCE WITH APPLICABLE LAWS

51.  Respondent shall perform all Work under this Consent Order in compliance with
applicable federal, state and local laws, ordinances, or regulations. In the event a conflict arises
. between these laws, ordinances, or regulations, Respondent shall comply with the more stringent
law, ordinance, or regulation, unless otherwise approved by EPA.

- 52 Respondent shall be responsible for obtaining state and local permits necessary
for the performance of any off-site work, and for complying with the substantive provisions of
state and local permit regulations for any on-site work., The standards and provisions of
Section XVI (Force Majeure) shall govern delays in obtaining such permits. The Response

-13-



Agencies shall cooperate with Respondent and endeavor to expedite the issuance of permits for
off-site work within their respective jurisdictions.

X1V. FUTURE RESPONSE COSTS

53.  Liability for Future Response Costs. If a Consent Decree addressing Remedial
Action in OUT1 is not entered by the U.S. District Court for the Eastern District of Wisconsin (the
“Court”) within one year of the Effective Date or such additional time as agreed by the Parties in
writing, Respondent shall be liable for Future Response Costs (as defined in this Consent Order)
and Respondent shall make direct payments to EPA and the State for any Future Response Costs
incurred by the United States or the State, to the extent such costs are not inconsistent with the
National Contingency Plan. If, however, the Court does enter such a Consent Decree within one
year of the Effective Date (or such additional time as agreed by the Pames n writing}, this
Section shall be deemed nult and void.

54, Payment of Future Response Costs.

a. Payments to EPA. On a periodic basis, the United States will send
Respondent a bill requiring payment that includes an EPA cost summary, which includes direct
and indirect costs incurred by EPA and its coniractors, and a DOJ cost summary, which reflects
costs incurred by DOJ and its contractors, if any. Respondent shall make all payments within
forty-five (45) days of Respondent’s receipt of each bill requmng payment, except as otherwise
provided by Paragraph 53.

: b. Payments to the State. On a periodic bass, the State will send Respondent
a bill requiring payment that includes a WDNR cost summary, which includes direct and indirect
costs incurred by WDNR and its contractors, and a WDOIJ cost summary, which reflects costs
incurred by WDOJ and its contractors, if any. Respondent shall make all payments within forty-
five (45) days of Respondent s receipt of each bill reqmrmg payment except as otherw1se
_ provxded by Paragraph 55 :

} .55, D}sputes Rega_rdmg Future Regp_onse Costs Rcspondent may t_eSt payment of _
any Future Response Costs under Paragraph 54 if it determines that the United States or the State
has made an accounting error or if it alleges that a cost item that is included
areinconisistént with the NCP. Notice of any such objecnon shall be'n
forty—fwe (45) days of recetpt of the bill and must be sent to the United Sta
- States’ accounting is being disputed) or to the State (if the State's accounnng is bemg dwputed) 7

pursuant to.Section XXV (Notwes and Submissions). Any such notice’6¢f cbjection shall
specifically identify the contested Future Responsé Costs and the basis for objectmn In the

event of an objection, all uncontested Future Response Costs shall lmmedlately be paid to. the
United States or the State in the manner described in Paragraph 56.. Upon submitting a notice of -
Co objectxon, Resporident shall initiate the Dispute Resolution procedures in Section XV ,(DlSpute

- .+ ‘Resolution), If the United States or the State prevails int the dxspute wnth 11 (10) days of the *
resolution of the dispute, alt sums due (with accrued Interest) shall be paid to EPA (if the United
States’ cost are disputed) or to the State (if the State’s costs.are disputed) in the manner’ '
described i in Paragraph 56. If Respondent prevails concerning any aspect of the contested costs,
the portion of the costs (plus associated accrued Interest) for which they did not prevail shail be
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disbursed to EPA or the State, as appropriate, in the manner described in Paragraph 56; and the
amount that was successfully contested need not be paid to EPA or to the State. The dispute
resolution procedures set forth in this Paragraph in conjunction with the procedures set forth in
Section XV (Dispute Resolution) shall be the exclusive mechanisms for resolving disputes
regarding reimbursement of the United States and the State for their Future Response Costs.

56. Payment Instructions.

a. Payments to EPA. All payments to EPA under this Section or under
Section XVII (Stipulated Penalties) shall: (1) be made by a certified or cashier’s check or checks
made payable to “EPA Hazardous Substance Superfund;” (2} reference the Lower Fox River and
Green Bay Site, EPA Site/SpiIl ID Number AS65, and DOJ Case Number 90-11-2-1045/2;
(3) indicate that the payment is being made pursuant to this Consent Order with WIM 1
Company; and (4) be sent to: : -

U.S. Environmental Protection Agency, Region 5
“Program Accounting and Analysis Branch

P.G. Box 70753

Chicago, IL 60673

At the time of payment, Respondent shall ensure that notice that payment has been made is sent
to DOJ and EPA in accordance with Section XXV (Notices and Submissions) and to:

Financial Management Officer

U.S. Environmental Protection Agency, Region 5
. Mail Code MF-10J

77 W. Jackson Blvd.

Chicago, IL. 60604

: b. Payments to the State. All payments to the State under ThlS Section or
under Section XVII {Stipulated Penalties) shall: (1) be made by a certified or cashier’s check or
-checks made payable to “Wisconsin Department of Natural Resources;” (2) feference the Lower .
Fox River and Green Bay Site; (3) indicate that the payment is bemg rnade pmsuant to this
-Consent Order wﬂ;h WTM I Company, and {4} be sent to: e S

bl

Gregory H1lI

WDNR Project Coordinator

Wlsconsm Depa:tment of Natural Resources ‘

P.O. Box 7921 © 101 S. Webster St.
Madison, W1 537067-7921 " Madison, W1 53703
(Reguiar Ma.ll) ' (Over—NIght Maﬂ)

e ¥

At the time of payment, Respondent shall ensure that notice that payment has been made is sent
to the- State in accordance with Section XXV (Not:ces and Subrmssxons) '
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XV. DISPUTE RESOLUTION

57. The parties to this Consent Order shall attempt to resolve, expeditiously,
informally, and in good faith, any disagreements concerning this Consent Order.

58.  Any disputes concemning activities or deliverables required under this Consent
Order for which Dispute Resolution has been expressly provided for, shall be resolved as
follows: Respondent shall notify the Response Agencies in writing of its objection(s}) within
fourteen {14) calendar days of such action, unless the objection(s) has (have) been informally
resolved. This written notice shall include a statement of the issues in dispute, the relevant facts
upon which the dispute is based, all factual data, analysis or opinion supporting Respondent’s
position, and all supporting decumentation or which Respondent relies. The Response Agencies
shall submit their Statement of Position, including supporting documentation, no later than
fourteen (14) calendar days after receipt of Respondent’s written notice of dispute. Respondent
‘may submit a response to the Response Agencies’ Statement of Position within five (5) business
days after receipt of the Statement. During the five (5) business days following receipt of the
Response Agencies’ Statement of Position, the parties shall attempt to negotiate, in good faith, a
resolution of their differences. The time periods for exchange of Wntten documents may be
extended by agreement of all parties.

59.  Anadministrative record of any dispute under this Section shall be maintained by
"EPA and shall contain the notice of objections and accompanying materials, the Statement of

Position, any other correspondence between the Response Agencies and Respondent regarding
the dispute, and all supporting documentation. The adininistrative record shall be available for
inspection by all parties. If the Response Agencies do not concur with the position of \
Respondent, the Division Director for the Office of Superfund, EPA Region V, in consultation
with the Secretary of the WDNR, shall resolve the dispute based upon the administrative record
and consistent with the terms and-objectives of this Consent Order, and shall provide written
notification of such resolution to Respondent. :

. - 60. Respondent’s obligations under this Consent Ordet, other than the obligations:. - .. .

affected by the dispute, shall not be tolled by submission of any objection for dispirte, :esoiutxon -

" under this Section. Elements of Work and/or obligations not affected by the dispute shalibe * "
completed in-accordance with thefschedule contained in the Statement of Work. F oIlowmg

~ resolution of the dispute, as pro ded by this Section, Respondent shall fulfill the reqmrement

that was the subject of the dxspute in accordance w1tf1 the agreement reached or with EPA’s
decxsxon whichever occurs.

- XVI. FORCE MAJEURE

) 61.  Respondent agrees to perform all requirements under this Consent Order within
the time limits established under this Consent Order, unless the performance is delayed bya
Jorce majeure. For purposes of this Consent Order, a force majeure is ‘defined as any bvent
 arising from causes beyond the control of Respondent or of any entity controlled by Respondent '
including but not limited to its contractors and subcontractors, that delays or prevents
-performance of any obligation under this Consent Order despite Respondent’s best effort_s to
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fulfill the obligation. Force majeure does not include financial 1nab1hty to complete the
response actions or increased cost of performance.

62.  Ifany event occurs or has occurred that may delay the performance of any
obligation under this Consent Order, whether or not caused by a force majeure event,
Respondent shall notify the Response Agencies orally within seven (7) business days of when
Respondent first knew that the event might cause a delay. Within fourteen (14) calendar days
thereafter, Respondent shall provide to the Response Agencies in writing an explanation and
description of the reasons for the delay; the anticipated duration of the delay; all actions taken or
to be taken to prevent or minimize the delay; a schedule for implementation of any measures to
be taken to prevent or mitigate the delay or the effect of the delay; Respondent’s rationale for
attributing such delay to a force majeure event if it intends to assert such a claim; and a statement
as to whether, in Respondent’s opinion, such event may cause or contribute to an endangerment
to public health, welfare or the environment. Failure to comply with the above requirements
shall preclude Respondent from asserting any claim of force majeure for that event for the period -
of time of such failure to comply and for any additional delay caused by such failure.

63.  IfEPA, following consultation with the State, agrees that the delay or anticipated.
delay is attributable to a force majeure event, the time for performance of the obligations under
this Consent Order that are affected by the force majeure event will be extended by the Response
Agencies for such time as is necessary to complete those obligations. An extension of the time
- for performance of the obligations affected by the force majeure event shall not, of itself, extend
the time for performance of any other obligation. If EPA, following consultation with the State,
does not agree that the delay or anticipated delay has been or will be caused by a force majeure
event, EPA will notify Respondent in writing of its decision. If EPA, following consultation
with the State, agrees that the delay is attributable to a force majeure event, EPA will notify
Respondent in writing of the length of the extension, if any, for performance of the obligations
affected by the force magjeure event.

XVIL. STIPULATED PENALTIES

3

e 64 Respondent shall be liable for payment mto the Hazardous Su;;st_z_mces Superﬁmd '
admxmstcred by EPA ‘of the sums set forth below as stipulated penalties for each week of part
‘thereof that Respondent fails to comply with a work schedule or payment schedule in accordance
- with the requirements contalned in this Consent Order unless the Response Agencies determine
- that such a failure or delay is attributable to force majeure as defined in Section XVIoris
-otherwise approved by EPA. Such sums shall be due and payable within thirty (30) days of
receipt of written notification from EPA specifically identifying the noncompliance and
. assessing penalties, unless Respéndent invokes the procedures of Section XV (Dispute
Resolutlon) For failure to submit the final RD Work Plan on schedule, stipulated penalties shail
accrie in the amount of $1,000 per day for the first 7 days and $2,500 per day for each day
thereafter. Stlpulated penalties for all other matters shall accrue in the amount of $1,000.00 for

. the first week or part thereof, and $1,500.00 for each week or part thereof thereafier. Stlpulated

' penalties shall begin to accrue on the day that performance is due or a violation occurs and
extends through the period of cotrection.
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65.  The stipulated penalties set forth herein shall not preclude the Agencies from
electing to pursue any other remedy or sanction because of Respondent’s failure to comply with
any of the terms of this Consent Order, including a suit to enforce the terms of this Consent
Order. Said stipulated penalties shall not preclude the EPA from secking statutory penalties up -

- to the amount authorized by law if Respondent fails to comply with any requirements of this
. Consent Order. Provided, however, that the United States shall not seek civil penalties pursuant
to Section 122(1} of CERCLA for any violation for which a stipulated penalty is provided herein,
except in the case of a willful violation of this Consent Order.

66. Upon receipt of written demand from EPA, Respondent shall make payment to
EPA within thirty (30) days and interest shall accrue on late payments. Payments shall be made
in accordance with instructions provided by EPA in the written demand. If Respondent fails to
pay stipulated penalties when due, EPA may institute proceedings to collect the penalties, as well
as interest:”

67. Evenif vmlat:ons are simultaneous, separate penalties shall accrue for separate
violations of this Consent Order. Penalties shall accrue regardless of whether EPA has notified
Respondent of a violation or act of noncompliance. The payment of penalties shall not alter in
any way Respondent’s obligation to complete the performance of any work required under this
Consent Order. Stipulated penalties shall acerue during any dispute resolution period concerning
the particular penaities at issue, but need not be paid until fifteen (15) days after the dispute is
resolved by agreement or by receipt of EPA’s decision. If Respondent prevails upon resolution;
Respondent shall pay only such penalties as the resolution requires. In its unreviewable
discretion, EPA. may waive its rights to demand all or a portion of the stipulated penalties due
. under this Section.

XVIIl. COVENANT NOT TO SUE BY EPA

68. In consideration of the actions that will be performed under the terms of this
Consent Order, and except as otherwise specifically provided in this Consent Order, EPA
covenants not to sue or to take administrative action agatnst Respondent pursuant fo Sections 106
_ _and 107(3.) of CERCLA, 42 U.S.C. §§ 9606 and 9607(a), for perfonnance of the Wcrk T}us
covenant not to sue shall take effect upon the Effective Date and is conditioned upon the
complete and satisfactory performance by Respondent of all obligations under this Consent

“Order.” This covenant not to sue extends only to Respondent and does not extend to any other
person. -

XIX. RESERY—ATIONS OF RIGHTS BY EPA AND WDNR

69.  Exceptas specxﬁcally provided in thJs Consent Order, nothmg herein shall limit
the power and authority of EPA or the United States to take, direct, or order afl acuons necessary
to protect public health, welfare, or the environment or to prevent, abate, or minimize an actual
or threatened release of hazardous substances, pollutants or contaminants, or hazardois or solid
waste on, at, or from the Site. Further, nothing herein shall prevent EPA or WDNR from seeking
 legal or equitable relief to enforce the terins of this Consent Order, from taking other legal or
equitable action as it deems appropriate and necessary, or from requiring Respondentin the
{future to perform additional activities pursuant to CERCLA or any other applicable law.
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70.  The covenant not to sue set forth in Section XVIII above does not pertain to any
matters other than those expressly identified therein. EPA and WDNR reserve, and this Consent
Order is without prejudice to, all rights agamst Respondent with respect to all other matters,
mcIudmg, but not limited to:

a. claims based on a failure by Respondent to meet a requucment of this
Consent Order;

b. liability for past or future response costs incurred or paid by the United
States or the State for OUI or for the Site (except for any Future Response
Costs paid pursuant to this Consent Order);

¢ Hability for performance of response action other than the Work;
d. criminal liability;
€. liability for damages for injury to, destruction of, or loss of natural

resources, and for the costs of any natural resource damage assessments;

f. liability arising from the past, present, or future disposal, release or threat
of release of Waste Materials outside of the Site; and

g liability for costs incurred or to be incurred by EPA for costs of the |
Agency for Toxic Substances and Disease Registry related to the Site.

 71.  Work Takeover. In the event EPA, in consultation with WDNR, determines that
Respondent has ceased implementation of any portion of the Work, is seriously or repeatedly
“deficient or late in its performance of the Work, or is implementing the Work in a manner which
" may cause an endangerment to human health or the environment, EPA or WDNR may assume
the performance of all or any portion of the Work as the Response Agencies determine
necessary. Costs incurred by the United States or the State in performing the Work pursuant to.
‘this Paragraph shall be considered Future Response Costs. In accordance with Paragraph 53
(Liability for Future Response Costs), Respondent may be required-to reimburse the United - -
States and the State for all such Future Response Costs.- Respondent may invoke the procedures.

set forth in Section XV (Dispute Resolution) to dispute EPA’s determination that takeover of the .

Work is warranted under this Paragraph. Notwithstanding any other provision of this Conscnt
~ Order, EPA and WDNR retain aII authonty and reserve all nghts to take any and all response
: :actlons authorized by law. ~ .

XX. COVENANT NOT TOSUE BY RESPONDENT

_ 72. Respondent covenants not to sue and agrees not to assert any claims or causes of
 action against the United States or the State, or their contractors or empioyees thh respcot to the
- Work or this Consent Order mcludmg, but not limited to: :

a. any dmact or mdxrect claun for reunbursemcnt from the Hazardous .
Substance Superfund established by 26 U.S.C. § 9507, based on Sections 106(b)(2), 107, 111,

-19-



112, or 113 of CERCLA, 42 US.C. §§ 9606(b)(2), 9607, 9611, 9612, or 9613, or any other
provision of law;

b. any claim arising out of the Work, including any claim under the United
States Constitution, the Constitution of the State of Wisconsin, the Tucker Act, 28 U.S.C.
§ 1491, the Equal Access to Justice Act, 28 U.S.C. § 2412, as amended, or at cominon law; or

c. any claim against the United States or the State pursuant to Sections 107
and 113 of CERCLA, 42 U.S.C. §§ 9607 and 9613, relating to the Work.

73.  These covenants not to sue shall not apply in the event the United States brings a
cause of action or issues an order pursuant fo the reservations set forth in Paragraphs 70(b), (¢},
and (e)— (g), but only to the extent that Respondent’s claims arise from the same response
action, response costs, or damages that the United Statcs is seeking pursuant to the applicable
‘reservation.

74.  Nothing in this Agreement shall be deemed to constitute approval or
preauthorization of a claim within the meaning of Section 111 of CERCLA, 42 U.S.C. § 9611, or
40 C.F.R. § 300.700(d}. :

XXI. OTHER CLAIMS

75.  Respondent waives all claims or demands for compensation under Sections 106,
111 and 112 of CERCLA, 42 U.S.C. §§ 9606, 9611 and 9612 against the United States or the
Hazardous Substances Superfund established by Section 9507 of Title 26 of the United States
Code arising from activity performed pursuant to this Consent Order. This Consent Order doés
not constitute any decision on preauthorization of funds under Section 111{a)(2) of CERCLA, 42
U.8.C. § 9611(2)(2). Respondent further waives all other statutory and common law claims
against the Responsc Agencies, including, but not limited to, contribution and counterclanns
relating to or arising out of conduct of the Work.- '

~ 76.  Nothing in this Consent 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, partnérship, -
subsidiary or corporation not a signatory to this Consent 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: substanoes poilutants or contaminants -
found at, taken to, or takcn from Operable Unit 1. .

7. Respondcnt speé:ﬁcally reserves ali nghts and defenses that it may have
mcludm,g but not limited to any rights to contest any Findings of Fact and Conclusions of Law
and Determinations set forth in Sections V and V1 of this Consent Ordér in any proceeding other
than an action brought by EPA or the State to enforce this Consent Order. Under this Consent
Order, Respondent specifically reserves any right it may have to seek review of the: remedml
action selected in the ROD as authorized by CERCLA Section 113(h), 42 U. S.C. § 9613(11),
other than in an action brought by EPA or the State to enforce this Consent Order.

78 Each party to this Consent Order shall bear its own costs and attorneys fees. |
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XXII. CONTRIBUTION PROTECTION AND EFFECT OF SETTLEMENT

79.  The Parties agree that Respondent is entitled, as of the Effective Date, to .
protectlon from coniribution actions or ¢laims as provided by Sections 113(f)(2) and 122(k}(4) of
CERCLA, 42 U.S.C. §§ 9613()(2) and 9622(h){4), for “matters addressed” in this Consent
Order. The “matters addressed” in this Consent Order are the Work. Nothing in this Consent
Order precludes the United States, the State, or Respondent from asserting any claims, causes of
action, or demands against any person nof parties to this Consent Order for mdemmﬁcatmn '
contribution, or cost recovery.

80. The Parties agree and acknowledge that the Response Agencies shall recognize that
Respondent is entitled to full credit for all response costs incurred in performance of the
Remedial Design and all future response costs paid under this Consent Order, with such credit to
be applied against Respondent’s liabilities for response costs at the Site; provided, however, that
the credit ultimately recognized shall take into account the amount of any recoveries by
Respondent of any portion of such payments from other liable persons such as through a
recovery under Sections 107 and 113 of CERCLA, 42 U.S.C. §§ 96707 and 9613.

XXIIL INDEMNIFICATION

81. Respondent shall indemnify, save and hold harmless the United States, the State,
and their officials, agents, contractors, subcontractors, employees and representatives from any
and all claims or causes of action arising from, or on account of, negligent or other wrongful acts
or omissions of Respondent, its officers, directors, employees, agents, contractors, or
subcontractors, in carrying out actions pursuant to this Consent Order. In addition, Respondent
agrees to pay the United States and/or the State all costs incurred by the United States and/or the
State, including but not limited to attorneys fees and other expenses of litigation and settiement,
arising from or on account of claims made against the United States and/or the State based on
negligent or other wrongful acts or omissions of Respondent, its officers, directors, employees,
agents, contractors, subcontractors and any persons acting on their behalf or under their control,
in carrying out activities pursuant to this Consent Order. Neither the United States nor the State
shall be held out as a party to any contract entered into by or on behalf of Respondent in carrying
out activities pursuant to this Consent Order. Neither RCSpondent nor any such contractor shall
be considered an agent of the Umted States or the State

82.- The United States and/or the State shail give Respondent notice of any claim for .
which the United States and/or the State plan to seek indemmification pursuant to thls Section
and shall consult with Respondent pnor to settling such claim,

83. Rcspondent-wawcs all claims against the United States and the State for damages
or reimbursement or for set-off of any payments made or to be made to the United States and/or
the State, arising from or on account of any contract, agreement, or arrangement between-
Respondent and any person for performance of response actions on or relating to the Site,
including, but not limited to, claims on account of construction delays. In addition, Respondent -
shall indemnify and hold harmless the United States and the State with respect to any and all
claims for damages or reimbursement arising from or.on account of any contract, agreement, or
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- arrangement between Respondent and any person for performance of response actions on or
relating to the Site, including, but not limited to, claims on account of construction delays.

XXIV. RECORD PRESERVATION

84.  Respondent shall preserve all records and documents which relate to
implementation of the RD at Operable Unit 1 for a minimum of ten (10) years following
completion of Remedial Action construction. Respondent shall acquire and retain copies of all
documents that relate to Remedial Design for Operable Unit 1 and are in the possession of its
employees, agents, accountants, contractors, or attorneys. After this 10-year period, Respondent
shall notify the Response Agencies at leas: ninety (90} days before the documents are scheduled
to be destroyed. If EPA or WDNR request that the documents be saved, Respondent shall, at no
cost to the Response Agencies, give the Response Agenmes the documents or copies of the
documents.

XXV. NOTICES AND SUBMISSIONS

85.  Documents, including but not limited to reports, approvals, disapprovals, and
other correspondence which must be submitted under this Consent Order, shall be sent by
overnight delivery or certified mail, return receipt requested, to the following addressees or to
any other addressees which the Respondent, EPA, and WDNR designate in writing:

As to the United States:

James Hahnenberg
EPA Project Coordinator
United States Environmental Protection Agency
77 West Jackson Blvd., mail code: SR-6J
Chicago, Illinois 60604-3590
Phone: (312) 3534213
FAX: (312) 886-4071
E-mail: Hahnenberg James@;:pa gov

wnth a copy to:

Roger Grimes (C-14J)

Assistant Regional Counsel

U.S. Environmental Protection Agency
Region 5

77 West Jacksori’ Blvd ¢
Chicago, IL. 60604 '

Phone: (312) 886-6595

FAX: (312) 886-0747

E-mail: grimes.roger{@epa.gov
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As to the State:

Gregory Hill

WDNR Project Coordinator
Wisconsin Department of Natural Resources

P.O.Box7921 101 S. Webster St.
Madison, W1 53707-7921 Madison, WI 53703
(Regular Mail) (Over-Night Mait)

Phone: (608) 267-9352
FAX: (608) 267-2800 .
E-mail: hillg@dnr.state.wi.us

As to the Respondent: Ny

1.P. Causey Jr..

Vice President & Secretary / WTM [ Company
c/o Chesapeake Corporation

1021 E. Cary Street

Box 2350

Richmond, VA 23218~ 2350

Phone: (804) 657-1166

FAX: (804) 697-1192

E-mail; ip.causey(@cskcorp.com

with a copy to:

86.

Nancy K. Peterson

Quarles & Brady LLP

411 E. Wisconsin Ave.
Milwaukee, WI 53202-4497
Phone: (414} 277-5515

Fax: (414) 203-0190
E-mail: pkp@gquarles.com

XXVI. EFFECTIVE DATE OF CONSENT ORDER |

This Consent Ofii:f:r shall become effective upon receipt by Respondent of the
Consent Order signed by the Director of the Superﬁmd Division, EPA, Region 5 and the

Secrctary of the WDNR.

87.

XXVIL. COMMUNITY RELATIONS

Reépqndent shall cooperate with the Respohse Agencies in providing RD
information to the public. If requested by the Response Agencies, Respondent shall participate
in the preparation of alt RD information disseminated to the public pertaining to Operable Unit 1.
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XXVill. MODIFICATION OF CONSENT ORDER |

88.  Inaddition to the procedures set forth in Section VIII (Project Coordinators),
Section IX (Work to be Performed), Section XV {Dispute Resolution) and Section XVI (Force
Majeure), this Consent Order may be amended by mutual agreement of the Parties.
Amendments shall be in writing and shall become effective on the date of execution by the
Response Agencies. Project Coordinators do not have the authority to sign amendments to the
Consent Order. ' :

89.  No informal advice, guidance, suggestions, or comments by the Response
Agencies regarding reports, plans, specifications, schedules, and any other writing submitted by
the Respondent will be construed as refieving Respondent of its obligation to obtain such formal -
approval as may be required by this Consent Order. Any deliverables, plans, technical
memoranda, reports {other than progress reports), spectfications, schedules and attachments
required by this Consent Order are, upon approval by the Response Agencies, incorporated into

‘this Consent Order. : '

XXIX. NOTICE OF COMPLETION

90. At the request of Respondent, the Response Agencies shall promptly determine
whether all actions have been performed in accordance with this Consent Order, except for
certain continuing obligations required by this Consent Order (e.g., record retention). Any
request shall demonstrate in writing that such actions have been performed in accordance with
this Consent Order and shall be accompanied by the following attestation by a responsible
official for the Respondent: “I certify that the information contained in or accompanying this
certification is true, accurate, and complete.” Upon such determination by the Response
Agencies, the Response Agencies will promptly provide written notice to Respondent. Such
notice will not be unreasonably withheld. If the Response Agencies determine that any required
response activities have ot been completed in accordance with this Consent Order, they will
notify Respondent, provide a list of the deficiencies, and require that Respondent correct such
deficiencies. . '
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IN THE MATTER OF:
Administrative Order by Consent

' Lower Fox River and Green Ba_y Site
AGREED AS STATED ABOVE:

WTM I Company
(f'k/a Wisconsin Tissue Mills Inc.)

ﬁé:—;\\\

J P, Causey Jr.
Tltle Vice President

.
il |
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IN THE MATTER OF:
Administrative Order by Consent

Lower Fox River and Green Bay Site
IT IS SO ORDERED AND AGREED:

U.S. ENVIRONMENTAL PROTECTION AGENCY

BY: LMZ.A [ %W : | DATE:_7/1 [_03

William E. Mune, Direglor
Superfund Division
U.S. Environmental Protection Agency

Region 5

kS

WISCONSIN DEPARTMENT OF NATURAL RESOURCES

Bﬁﬁmé(m DATE: _¢/, ! 2 3/ d>

Scott Hass?:tt, Sgc;etary
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STATEMENT OF_WORK
FOR THE REMEDIAL DESIGN FOR
OPERABLE UNIT 1. AT THE
LOWER FOX RIVER AND GREEN BAY SITE

BROWN, OUTAGAMIE, AND WINNEBAGO COUNTIES, WISCONSIN

L PURPOSE

This Statement of Work (SOW) sets forth the requirements for the Remedial Design (RD) for all components of the
remedial action set forth in the Record of Decision (ROD) for Operable Unit | {OU1) of the Lower Fox River and
Green Bay Site (Site).' This ROD encompasses Operable Unit I.and Operable Unit 2 and was signed by the chpu_ty
Administrator, Water Di\.e'ision, Wisconsin [.)epattmcnt of Natural Resources (WDNR) and the Superfund Director

- of EPA Region 5 on December 18, 2002 and December 20, 2002, re,specti*«rely.2 ‘This SOW addresses only the
Remedial Design for OUl. The R.espo.ndent shall develop the Remedial Design consistent with the ROD, the

. Consent Order to which this SOW is attached {AOC), Ei’A Superfund Remedial Design and Remedial Action
Guidance, and any additional guidance provi&ed by the Response Agencies in submitting deliverables for desigxiing

a remedial action for the Site. This SOW does t_16t include implementation of the remedy.

II. . DESCRIPTION OF THE 'REMEDIAL ACTION / PERFORMANCE S'_I'ANDARDS
The Respondent shall design the remedy necessary to meet the Performance Standards and speciﬁcations sef forth in
the ROD for OU1, as discussed below (A}ltematwe C2}. The Remedial Des:gn shall address the tumng and

' "'H.sequencmg of the remed:a] action to account for the nmItlfaceted and mulu }'W components °f the remedy

Appropnatc consxderatxon of the prowsmns of the contmgent ROD and such other work as proposed by ReSpondent -

under the AOC, may also be incorporated into the Remedial Desrgn process.

B
T
14

! “Operable Unit 1” or “OUI” shall mean the Little Lake Butte des Morts reach of the Lower Fox RIVCI.',

delineated by the Record of Decision signed by WDONR and EPA in December 2002. More specifically, OUT is the
portion of the Lower Fox River (and the underlying River sediment) starting at the outlet of Lake Winnebago at the
Neenah Dam and the Menasha Dam downstream to the Upper Appleton Dam, including sediment deposits A -
through H and POG. As so defined, OUI is depicted in Figure 7-9 of the December 2002 Final Feasiblhty Study,
copy of which is atiached to the Conscnt Order as Attachment B.

2 Operable Units 3, 4, and 5 of the Lower Fox River and Green Bay Site wilt be addressed in 2 separatc
Record of Decision. .



OPERABLE UNIT 1 — LITTLE LAKE BUTTE DES MORTS, ALTERNATIVE C2 - Altemative C2 includes the removal of

sediment with PCB concentrations greater than the 1 ppm remedial action level (RAL), followed by dewatering and

off-site disposal of the sediment

Site Mobilization and Preparation. The staging area for OU1 will be determined during the design stage.
Site preparation at the staging area will include collecting soil samples, securing the onshore property area
for equipment staging, and consiructing the sediment dewatering facility, water treatment facilities, and

sediment storagé and truck loading areas

Sediment Removal. Sediment removal will be conducted using a dredge {(e.g., cutterhead or horizontal

auger or other method} or other suitable sediment removal equipment.
Sediment Dewatering. Sediment that is removed will require dewatering.

Water Treatment. Unless other arrangements can be made, water treatment will consist of flocculation,

clarification, sand filtration, and treatment through activated carbon filters.

‘Sedjment Disposal. Sediment disposal includes the loading and transportation of the sediment to an NR

500 landfill with Toxic Substances Control ‘Act (TSCA) approwval, if needed.

Demobilization and Site Restoration. Demobilization and site restoration will involve removing all
equipment from the staging and work areas and restoring the site to, at 2 minimum, its original condition

before construction of the staging area commenced.

" Institutional Cofitrols and Monitoring, Baseline momitoring will include pre- aﬂd_i}bs't%femedihl"'."'

' samplmgof \'n_;atéf-,' sediment, and biclogical tissue. Mbaitoﬁng' during implementation will include airand

surface water sampling, Plans for monitoring during and after construction will be deve]oped durmg the
Remedial Design and modified during and afier construction, as appropriaic. Institutional controls may

. _ _
include access restrictions, Jand use or water use resirictions, dredging moratoriums, fish consumption

- advisories, and domestic water supply restrictions. Land and water use restrictions and access restrictions

may require local or staté legislative action to prevent inappropriate use or develspmicnt of coftaminated

‘areas.



. Achievement of Remedial Action Level Objective. The mass and volume to be remediated will be
. determined by (1) establishing a dredge elevation ba.sed on a RAL of 1 ppm or, if sampling conducted after
dredging is ccmpleted shows that the 1 ppm RAL has not been achxeved (2} by achieving a Surface

Weighted Average Concentration (SWAC) of 0.25 ppm.?

II1. SCOPE OF REMEDJAL DESIGN

The Remedial Design shall be consistent with the ROD for OU1. Specific tasks are described below.

Within 60 days of receiving Notice of Authorization to proceed with Remedial Design, Respondent shall submit a
complete Remedial Desig.n Work Plan (RD Work Plan} to EPA and WDNR for their review and approval. The RD
Work Plan shall discuss how each component of the OU! remedy will be addressed, identify tasks necessary for
completing lhe_.pre-design investigations and design work required by the ROD for QU1, and provide an overall
management strategy for completion of such tasks. ﬁe RD Work Plan shall also inclucie a project schedule for each
major activity and submission of deliverables to be generated during the Remedial Design. The plan shall document
the responsibility and autherity of all organizaticns and key personnel involved with the design and shall include 3
description of qualifications of kéy personnel directing the Remedial Design, including cpritractor personnel.
Respondent shall submit the RD Work Plan in accordance with Section X of the Consent Order and Section I'V of
this SOW. Once EPA and WDNR approve the RD Work Plan, Respondent shall implement the plan in acoordance_

with the approved schedule therein.

"'I_‘hsk 2 Pre—Desigg Phase - e _

‘On or before July 21, 2003, Respondent shali submit a Px;e-des'ign Sémpling Plan for QU1 to WDNRand EPA for
ﬂieir review and approval. Among 0%1_9{ things, the Pre-design Sampling Plan will describg necessary ﬁéld and
analytical evaluations of sediment in- OUI required for completion of the Remedial Design. The Prc-dssfgn

| Sampling Plan will consist of the Quality Assurance Project Plan, Sampling and Analysis Plan, andHeaIth and

Safety Plan. The Plan will not address baseline bathymetric and related surveys, which have bé_e:_i or ‘}‘rill be

Al

3 - The Parties recognize that an Explanation of Significant Differences or ROD Amendment issued by the

Response Agencics could result in an alternative RAL or SWAC.
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performed by WDNR and/or EPA. Respondent shall submit any necessary modifications to these documents for

review and approval prior to implementing the pre-design investigation.

Validated sample results shall be submitted in accordance with provisions in Section X of the AOC. Fellowing
completion of sampling and validation of data, Respondent shall submit a Basis of Design Report for approval by
the Response Agencies which shall include al{ information collected during the pre-design investigation, as well as
appropriate literature and design references. The Basis of Design report shall include the basis for designation of
specific sediment deposits in QU1 for remediation. The designation of sediment deposits for removal will be
subject to approval by the Response Agencies and be consistent with the Record of Decision for OUL. Presentation
of alternative remedial measures moy be made for Response Ageﬁcies’-approv_ai under the provisions of the

contingent ROD.

Task 3: Remedial Design Phases

Following completion of the Pre-Design Phase, Respon!dent shall prepare construction plans and specifications to
implement the Remedial Action at OUI as doscribed in the ROD and this SOW. Such plans and specifications shall
be submirted in acoordanoe with the schedule set forth in Section IV below. Subject to approvai by EPA and
WDNR, Respondent may submit more than one set of deﬁign submittals reflecting differeat components of tho
Remedial Action. All design plans and specifications shall be developed consistent with EPA’s Superfund
Remedial Design and Remedial Action Guidance (OSWER Directive No. 9355.0-4A), except as otherwise specified
in this SOW, and shall demonst_mto that the Reinedi_al Action based on the final Romedial Design will meet all

' Pei'foxmanoé Standards. Respo'ndent shall meet regularly with E_PA and WDNR to discuss design issues. - R

If Respondcnt, consistent w:th the ROD cappmg contmgency, proposes to leave any capped arca in placc as part Of

the final remedy either based on recharacterization and/or other information, Respondent shall provxde a délailed

submmal with technical justification guppomng such a proposal to WDNR and EPA for review and approval. Th1s
1

submutial shall be consistent with ROD Sections 13.4and 13.5 and all appropnate EPA Guiddnce, and in accordance

w:th a schedule established in the approved RD Work Plan.

If Re_spondent, b_asod on investigation activitiem an'd assessments conducted during the design pha_sé, pr_;opos'e's that
alternative remedial measures be designated by the Response Agencies for any portion of OU1, Respondén_t shal]

provide a detailed submittal with technical justification supporting such a proposal to WDNR and EPA for review

-4-



and approval. The submittal shall be consistent with all appropriate EPA Guidance. Approval of the proposal will
require either an Explanaﬁon of Significant Differences or 2 ROD Amendment by EPA and WDNR before it ‘
becomes effective. The submittal shall be in addition fo all other submittals required by this SOW, and shall not
delay the submittal of other design documex;ts. Respondent may make 2 submittal proposing alternate remedial
measures, and EPA and WDNR wiil c.ons_i.der the submittal, either during design or after the Final Design is

completed, but before remedial action commences in the portioﬁ(s} of OU1 addressed by the submittal,

A. Preliminary Design (50%)
Respondent shall submit the Preliminary Design for OU1 to EPA and WDNR for review and approval when the
design effort is approximately 50% complete. The Preliminary Design submiittal shall include or discuss, ata

minimum, the following:

. Preliminary plans, drawings, and sketches, ineluding design calculations;

. Results of studies and additional field sampling and analysis, if any, conducted after the Pre-
Design Phase;

. Design assumptions and parameters, including design restrictions, process performance cn'teir-ia, '

appropriate unit processes for the treatment train, and expected removal or treatment efficiencies

for both the process and waste {concentration and volume}, as applicable;

. Sediment Removal Verification Plan (in appropriate phase}, including the proposed cleanup
verification methods (i.e., probing methods) and compliance with Applicable or Relevant and

Appropriate Requirements {ARARs);

) Quitline of required specifications;
. Proposed sitingfloééf"ibns of processes/construction activity;
. Mitigation Plan to restore habitats that have been physically impacted by sediment _rerhoval

equipment or soil excavation equipment (not including the soft sediment deposiié themselves);
. Expected long-term monitoring and operation requirements;
. Real estate, easement, and permit requirements;
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. . Preliminary construction schedule, including contracting strategy.

B. Pre-Final Design (90%}
_ The Respondent shall submit the Pre-Final Design when the design effort is 90% complete. The Pre-Final Design

shall fully incorporate all Response Agency comments made to the Preliminary Design.

The Pre-Final Design submittals shall include those elements listed for the Preliminary Design, as well as the

following:
. Draft anstruction Quality Assurance Project Plan; .
. Final Health and Safety i’lan;
. Final Cont;ngency Plan;
. Final Sediment Removal Verification Plan;
.. Draft Operation and Maintenance Plan;
s  (Capital and Operation and Maintenance Cost Estimate. This cost estimate shall refine the
Feasibility Study cost estimate to reflect the éetail presented in the Pre-Final Design;
. Final Proiect Schedule for the construction and implementation of the Remedial Action addressed

in this SOW which identifies timing for initiation and completion of all critical path tasks. The
final pro}act scheduIe submitted as part of the Fmal Desrgn shatl mclude spec:ﬁc datesfor
comp!enon of the project and major rmlestones Speclﬁc dates w111 assume and be dependan£
upon, a defined start date.
C. Final Design (100%) | |
The Respondent shall submit the Fin;i:besign when the design effort is 100% complete. The Final Desigrl shall
fully incorporate all Resﬁonse Agency cornments made to the Pre-Final Design a_tpd sl__lall_ inglude réproduqiplt_e
d;awjﬁgs and specifications suitable _-for.bid advertisement. The Finat Design s.nbﬂ_l_ittals shall include _ﬂl_os__e .I '

elements listed for the Pre-Final Design.



D. Content of Supporting Plans

1. Health and Safety Plan (HSP)

Respondent shall develop and submit to EPA / WDNR for review and comment a site-specific HSP which
is designed to protect ;:onstructior; personnel and area residents frém phys_icajl, chemical, and other hazards posed by
| any work at the. Site during the RA. The Health and Safety Plan shall follow OSHA requirements as outlined in 29

CFR §§ 1910 and 1926.

2. Contingency Plan

Consistent with the Consent Order, Respondent shall devetop and submit to EPA / WDNR for a-pproval a
Contingency Plan that describes the rt;litigation procedures it will use in the event of an accident or emefgency at the
Site. The Contingency Plan may be incorporated into the HSP. The final Contingency Plan shall be submitted prior
to the start of construction; in accordance with the approved construction schedule. The Contingency Plan shall |

include, at a minimum, the following:

a. Name of the person or entity responsible for responding in the event of an emergency
incident,;
b. Plan and date to meet with the local community, including local, State and Federal

agencies involved in the Remedial Action, as well as focal émergency squads and
hospitals; and,
c. _First aid medical information
3. - Construction Quality xssurance Project Plan (CQAPP}

Respondent shall develop a.nd submit to EPA / WDN'R for review and approval a draft CQAPP whlch

_descnbes the sue specific components of the quahl'y assurance program that the Rf.spondent shall use to ensure that L -

the completed project meets or exoeeds aiI design criteria, plans, and spec:lf' cations. The final CQAPP shaIl be
submitied in accordance with the approved RA Work Plan schedule. The CQAPP shall contain, at 2 minimum, the

following elements:

a. Responsibilities and authorities of all organizations and key personnel invalved in tﬁ_e =

construction of the Remedial Action.



b. Quaiiﬁcétions of the Quality Assurance Official to demonstrate that ke/she pos;scsses the
training and experience necessary to fulfill hjsfher identified responsibilities.

c. - Protocols for sampling and festing used to monitor the remedial acticn.

d. Identification of proposed quality assurance sampling activities including the sample size,
locations, frequency of testing, acceptance and rejection data sheets, problem
identification and cofrective mea.sur.cs reports, evaluation reports, acceptance reports, and
final documentation.

€. Reporting requirements for CQAPP activities shall be described in detail in the CQAPP.
This shall include such items as daily summary reports, inspection data sheets, prob[em
i_dentiﬁcation and cotrective measures reports, and design acceﬁta.nce repbrts, and firal
documentation. Provisions for the final storage of all OUI cleanup records shalt be
presented in the CQAPP. |

4. Sediment Removal Verification Plan

Respondent shall develop and submit a Sediment Removal Verification Plan to EPA / WDNR for review
and approval. The purpose of the Sediment Removal Verification Plan is to provide a mechanism to ensure th#t
Pa_:rfonnanoe Standards for the Remedial Action are met. Once ai)prov'ed, the Sediment Removal Verification Plan
shall be implemented on the approved schedule. The Sediment Re;moval Verification Plan shall include, at a

HHnroum;

- a. . Quality Assurance Project Plan (may be part of RA QAPFP), .-

b Health and Safety Plan (may be part of RA HSP); and
<. ' _Field,Sampﬁng Plan. b . S o

Iv.  SUMMARY OF MAJOR DELIVERABLES /scappute

A summary of the project schedule a.l;:iflreporting requircmeﬁ;s for each phase of the OUI Remedial Action

contained in fiis OU1 RD SOW is presented helow. The draft Pre-design Sampling PIaﬁ_ will sequence the WOrkig_(;
- that sampl.es are ﬁrétggollected and analyzed ﬁ-om_l)_eposii A/B. .T_hc portion of the design necessary ”t_q".COMGn.t_je s

construction of the remedial action in 2004 will be expedited on a schedule to be speéiﬁéd.in:thé RD Work Plan.



Unless modified by the final RD Work Plan or ctherwise approved in writing by the Project Coordinators, the

project schedule will be as follows:

Deliverable/ Milestone

Due Date {caleﬁda.r days}

Draft Pre-design Sampling Plan

July 21, 2003

Draft RD Work Plan

Sixty (60) days after receiving Notice of Authorization to
proceed wnh RD.

Final RD Work Plan Thirty (30} days after the receipt of comments.

MontthIProgress Reports As described in the Consent Order and SOW.

Pre-design Sampling Initiate within thirty (30) days after receipt of Notice of
Authorization to.proceed with pre-design investigation approved
in Pre-design Sampling Plan, but no earbier than Angust 4, 2003.

Basis of Design Report Ninety {90) days after receipt of validated data from the pre-

' design 1nvest1gat10n :

Preliminary Design (50%) One hundred and eighty (180) days after receipt of \ralid_atéd data |
from the pre-design investigation or sixty (60} days after
approval of the Basis of Design, yvh'_l'chg_\_fef';is later.. ; ..

Pre-Fimal Design (90%) Ninety (90) days after recelpt of comments from EPA and
WDNR on the Preliminary Desngn for that phase -

Final Design (100%}) Thirty {30} days after receipt of comments from EPA and

WDNR on the Pre-Final Design for that phase.
&
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Consent Decree Appendix G
Map of Operable Unit 1
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Consent Decree Appendix H
Record of Decision for Operable Units 1 and 2



Record of Déecision _
Operable Unit 1 and Operable Unit 2
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EXECUTIVE SUMMARY.
Record of Decision (ROD) for

Operable Units fand 2
Wisconsin DNR & US. EPA

The Lower Fox River and Green Bay Site mc}udes an approxtmately 39-mtle stretch of the

*Lower Fox River as well as the bay of Green Bay. The river portion of the Site extenids from the

outlet of Lake Wmnebago and continuies downstream to the mouth of the River at Green Bay,
Wisconsin. The Bay portion of the Site includes all of Green Bay from the city of Green Bay to
the point where Green Bay énters’ Lake Mlchagan This Record of Decision (ROD) addresses
somé-of the human health and ecological risks posed to people and ecological receptors . -
associated with polychlormated biphenyls (PCBs) that have been released to the Site.
Presently these PCBs reside primarily in the sediments in the River and in the Bay, and this
ROD outlines a remed:a! plan t0 address a certain poriion of PCB contammated sedlments

The Site has been divided into certain discrete areas {Operable Units or OUs) for ease of

management and administration. The River has been'divided into Operable Units 1 through 4
and Green Bay constitutes Operabte Unit 5. These Operable Units are:

Operable Unit 1 — Little Lake Butte des Morts
Operable Unit 2 — Appleton to Little Rapids
Operable Unit 3 — Littie Rapids to De Pere
Operable Unit 4 ~ De Pere to Green Bay
Operable Unit 5 — Green Bay

This ROD selects a remedial action for Operable Units 1 and 2, and it is anticipated that a
second ROD addressing Operable Units 3 through 5 will be issued in the future.

For many years along the Lower Fox River there have been and continue to be located an
intense concentration of paper mills. Some of these mills operated de-inking facilities in
connection with the recycling of paper. Others manufactured carbonless copy paper.- In both
the de-inking operations and the manufacturing of carbonless copy paper, these mills handled
polychiorinated biphenyls (PCBs}, which were used in the emulsion that coated carbonless copy
paper. In the de-inking process and in the manufacturing process, PCBs were released from
the mills to the River directly or after passing through local water treatment works. PCBs havea
tendency to adhere to sediment and they have contaminated the River sediments. {n addition,
the PCBs and contaminated sediments were carried down river and released into Green Bay.

Presently, it is estimated that Operable Unit 1 contains approximately 4100 pounds of PCBs i in
2,200,400 cubic yards of sediment. This ROD provides for the removal by hydraulic dredging
784,000 cubic yards of contaminated sediments from Operable Unit 1. The dredged material
will be mechanically “dewatered” and taken to a landfilt for permanent disposal. This ROD
establishes an “action level” of 1 part per million {ppm) for this cleanup effort. In other words,
any sediment found in Cperable Unit 1 which has a concentration of PCB8s of 1 ppm or greater
will be targeted for removal.. The goai of the remedial aclion in Operable Unit 1 is to reach a
surface weighted average concentration (SWAC) of less than 0.25 ppm after dredging is
completed. This means that the concentration of PCBs averaged over the Operable Unit will
not exceed 0.25 ppm when the cleanup is complete. By removing the contaminated sediment, it
is presently estimated that Operable Unit 1 wili reach a surface weighted average concentration
of 0.19 parts per miltion, well below the goal. By reducing the concentration of PCBs in




EXECUTIVE SUMMARY

Operable Unit 1 to the SWAC level.oribelow witl dramattcaliy reduce the human health and
ecologtca{ risk. :

Operable Unit 2, whtch is about 20 mﬁes in Iength centams apprommately 240 pounds of PCBs
in 338,200 cubic yards (cy) of sed:ment A\ signifis icant. portion.of the PCBs contained in this
Operable Unit has already been removed through the sediment removat demonstration project.
“at Deposit N.  The result is that in Operable Unit 2 there remain no significant (i.e., greater than
10,000 cubic yards) contaminated sediment deposits with concentrations of PCBs abeve the .
action level. Moreover itis contemp{ated that the farthest downstream deposit in Operable Un[t
2 (Deposut DD} may be remedtated in connection with the remedial action to be undertaken in -
.Operable Unit 3 at a later time.. ‘Without actwe remediation, the SWAC for Operable Umt 2is.
only 0.6 1ppm. Therefore for, Operable Unit 2 the ROD selects a remedy of monitored natural
recovery. (MNR} Thts remedy dees not. involve. sediment removal. Rather, it cons:sts ofa.
comprehensive momtormg program des:gned in part fo memtor the. Ievels of PCBs in vanous
environmental compartmernts as the natural recovery processes work. Coup!mg this MNR w1th
the substantial upstream dredging remedy m Operable Unit 1 should resuit in reduced human
health or ecological risk in Operable Unit2. :

The estlmated cost for the remed:al act;on m Operable Umt 1i :s $66 2 m:li[on and fof Operable
Unit 2 it is $9.9 million. _ _ o
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: Declaratton for the Record of Decnsnon (ROD) for -
. Operable Unitstand 2 | -
‘Wisconsin DNR & U.S. EPA

.Lower Fox River
Brown, Outagam:e and Winnebago Count:es, Wisconsm
. “WID000195481.
- Décember 2002 -

Part 1: Declaratlon»for the Record of Dec:smn

The Lower Fox River and Green Bay Site (“the Site” or “the Fox Rtver Site"} includes an-
approximately 39 mile section of the Lower Fox River; from Lake Wmnebago down river to the
mouth of the Fox River:and all of Green Bay (approximately 2700 square miles in area). ThlS
stretch of the Fox River and Green Bay flows through or borders Brown, Door, Kewaunee,
Marinette, Oconto, Outagamxe, and Winnebago Counties, in Wisconsin, and, Delta and .
Merominee Counties.in:Michigan. The River portion of the Site has been divided into. “Operable
- Units™ (OUs) QU 1 through OU 4, and the Green Bay portion of the Site is demgnated QU 5 for:
purposes of Site management. The OUs were selected based, at teast in part, on stretches of
the River that have similar characteristics. They are OU 1 from the Lake Winnebago outlet to -
Appleton dam; OU 2 from the Appleton dam to Little Rapids dam; QU 3 from Little Rapids dam
to the De Pere dam; OU 4 from the De Pere dam to the mouth of the River at Green Bay,; and -
OU 5 Green Bay.

This Record of Dems:on (“th:s ROD") addresses the risks t0 people and- ecologtcal receptors
associated with polychiorinated biphenyls (PCBs) in OUs 1 and 2; Little Lake Butte des Morts.
and Appleton fo Little Rapids, respectively. PCBs are the primary risk driver, contained in
sediment deposits located in the River and the Bay. The implémentation of the remedy selected
in this ROD will result In reduced risks to humans and ecologtcal receptors living in and near the
Site.

With the exception of continuing releases of PCBs from contaminated sediments, it is believed
that the originat PCB sources are now essentially controlied. PCBs in the River were from
historical discharges, primarily retated to carbonless copy paper manufacturing and recycling.

- STATEMENT OF BASIS AND PURPOSE

In June 1997, the United States Environmental Protection Agency (EPA) announced its intent to
list the Fox River and portions of Green Bay on the National Priorities List (NPL), a list of the
nation's hazardous waste sites eligible for investigation and cleanup under the federal
Superfund program, and formally proposed listing of the Site to the NPL in a Federal Register
publication on July 28, 1998. By agreement with EPA, the Wisconsin Department of Natural
Resources (WONR) is the “lead agency” with respect to the Site. This decision document was
developed by WDNR for OUs 1 and 2 of the Fox River Site, pursuant to WDNR's authority
under Ch. 292, Wisconsin Statutes. EPA has concurred and has adopted this ROD for the Fox
River Site, as provided for i in 40 CFR § 300.515(e).

This ROD was writ__ten in accordance with'the Comprehensive Environmental Response,
Compensation and Liability Act of 1980 (CERCLA) as amended by the Superfund Amendments
and Reauthorization Act of 1986 {SARA), in a manner not inconsistent with the requirement of
the National Oil and Hazardous Substances Pollution Contingency Plan {(NCP), 40 CEFR*Part™
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Declaration for the Record of Decision -
Fox River and Green Bay OU 1 and QU 2

300. This demsmn is based on information -contained in the Administrative Record for this Slte
This ROD is cofisistent with the fi indings of the National Academy of Sciences’ {NAS) National
Research Council report entitied A R:sk Management Strategy for PCB-Contaminated
Sediments and EPA policy. _

ASS ESSMENT OF THE SlTE

The response action selected in this ROD is necessary 1o protect the pubhc health, welfare, or
the environment from an imminent and substantial endangerment from actual or threatened
reteases of hazardous substances into the environment.

DESCRIPTION OF THE SELECTED REMEDY, |

The objectives of the respanse actions for this Site are to protect public health, welfare and the
environment and to comply with applicable federal and state laws. The selected remedy- .
specifies Tesponse actions that will address PCBcontaminated sediment in the Site’'s OUs 1 -
and 2. The WDNR and EPA (Agencies) believe the remedial actions outlined in this ROD, if-
‘properly implemented; will résulf in the cleanup of contaminated sediments.in OUs 1 and 2 and
will protect human health and the environment. Among the goals for the selected remedy are-
the removal of fish consumption advisories and the protection of the fish and wildlife that use the
Fox River and Green Bay, and to reduce the transport of PCBs from the Fox: Rwer to Green-
Bay ‘

The major components of the selected remedy include:

* Removal of a total of approximately 784,000 cubic yards {cy) of contaminated sediment
containing over 1715 kilograms (kg}) or 3770 pounds of PCBs from OU 1 using
environmental dredging techniques that minimize adverse environmental impacts. The
selected remedy calls for de-watering and stabilizing the dredged sediment and disposmg of
it off site at existing licensed facilities and/or new facilities yet to be constructed and licensed
in the Fox River Valley. In conducting the design of this remedy, WDNR and EPA may
utilize vitrification of dredged contaminated sediment, as an alternative o off-site disposal at
a licensed facility, if this is determined to be practicable and cost effective.

* The.use of patural recovery processes and monitoring for OU 2, with the possible exception
of deposit DD. A final decision on deposit DD will be made when the. ROD for QU 3 is
issued.

= Monitored Natura! Recovery {MNR) of the re51duai PCB contammation remammg in dredged
' areas and undisturbed areas until the concentratlons of PCBs-in fish tissue are reduced to
an acceptable level. Fish consumption advisories and fishing restncttons will remain in
place untit acceptable PCB levels are achieved. :

. . Allong term monitoring program (water, sediment and tissue) throughout the ou 1 and 2 to
determme the effectiveness of the remedy.

STATUTORY DETERMINATIONS

The selected remedy meets the requirements for remedial actions set forth in Section 121 of
CERCLA, 42 USC § 9621. ltis protective of human health and the environment, complies with
federal and state applicable or relevant and appropriate requirements, and is cost effective. The
selected remedy ulilizes permanent solutians and alternative treatment technologies to the
maximum extent practicable. 1t does not completely satisfy the statutory preference for
treatment as a principal element of the remedy, because PCB-contaminated sediment may not
be treated prior to disposal.
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Declaration for the Record of Decision
Fox R:ver and. Green Bay OU 1 and OU 2

_W‘lth respect to the portlons of the Fox Rwer addressed in th:s Record of Decision, some PCB

concentrations create a risk in the range of 10- -3 or more, thus “gualifying” those sediments to

_be a principal threat waste. The preference for treatment applies to these particular sediménts.

However, it would be wholly impracticable to closely identify, isolate and treat these principal
threat wastes differently than the other PCB sediments identified for removal and disposal.-
Typical dredging technology that may be employed may not be capable of distinguishing among
such fine gradations of PCB concentrations. “Nevertheless, at the conclusion of the QU 1, -
remedy the principal-threat wastes wilt have'been removed from OU 1 and deposited in'a~
landfill. In so doing, the mobility of the principal threat wastes will have been greatly reduced.

- Because the selected remedy W‘i_ll' result in ;ﬁézardous substances remaining on the Site above

levels that allow unlimited use and unrestricted exposure, five-year reviews will be conducted.

DATA CERTIFICATION CHECKLIST

" The foltowing information is in the Decision Summary section of this ROD. Additional

information is in the Administrative Record file for thls Site.

a  Chemicals of concern and their respective concentrations - Sections & and 3
= Baseline risk presented by the chemicals of concern - Section 8

» Cleanup levels established for the chemical of concern and the basis for these levels -
Section 13.3 : :

= How source materi_als constituting principal threats are addressed - Section 12

« Surface water and land use assumptions used in the baseline risk'assessments and ROD -
Sections 7 and 8

= Potential land and ground water use that will be ava;iable at the Site as aresult of the
Selected Remedy - Section 7

« Estimated capital, operation and maintenance and total present-worth costs; and the time to
implement each of the various remedial alternatives - Sections 11 and 13.2

= Key factors that led to selecting the remedy (i.e., best balance of trade-offs with respect to
the balancing and modifying crteria) - Sections 11 and 14

/ﬂ//ﬁ/a?/

Date

Bnfte Baker, Deputy Administrator.
Water Division
Wisconsin DNR
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Fox River and Green Bay ROD for QU 1.and OU 2

SUPERFUND RECORD OF DECISION (ROD)
for Operable Unifs | and 2
Wtsconsm DNR and U.S. EPA

Lower Fox Rwer
Brown Outagamle and Winnebago Counties, WISCOI‘ISII’I

'CERCLIS iD: WID000195481
December, 2002

Part 2: Superfund Record of Decision
1.  SITE NAME, LOCATION, AND BRIEF DESCRIPTION

114  Site Name and Loca'tion' -

The Lower Fox River and Green Bay Site is located in Northeast Wisconsin (in Brown, Door,
Marinette, Oconto, Cutagamie, Kewaunee, and Wlnnebago Counties), and the Eastern portion

.of Upper Peninsula of Michigan, {in Deita and Menominee Counties). The Lower Fox River

flows northeast from Lake Winnebago for 38 miles where it discharges into Green Bay. Green
Bay is approximately 119 miles long and is an average of 23 miles wude {Figure 1).

The Lower Fox River and Green Bay have been dwuded into 5 Operable Units (OU) by WDNR
and EPA. For purposes of the RUFS, the River was divided into four River reaches and Green -
Bay was divided into three major zones on the basis of physical features and information
generated in previous investigations. Edch of the River reaches has been deemed a separate
Operable Unit (OU 1 through OU 4), while alt of Green Bay has been designated a single
Operable Unit (OU 5). An Operabie Unit is a geographical area designated for the purpose of
analyzing and implementing remedial actions. OUs are defined on the basis of similar physical
and geographic properties and characteristics. The River reaches Green Bay zones, and
corresponding Operable Units are:

0OU 1 - Little Lake Butte des Morts River reach
Ol 2 - Appleton to Little Rapids River reach’
OU 3 - Little Rapids to De Pere River reach
QU 4 — De Pere to Green Bay River reach
OU 5 — Green Bay

O W

This ROD addresses Operable Units 1 and 2. For OU 1, active remediation (dredging,
dewatering, stabilization or vitrification and on-site or off-site disposal) of in-place sediment has
been selected. For OU 2, a monitoring program has been selected to evaluate the effectiveness
of natural processes that are expected to reduce risk over time. Risk reductron will occur more
quickly in OU 1 due to actlive remediation of that Operable Umt

The remedial action selected herein is to remove and isolate, or otherwise ameliorate the
threats to human health and the environment in OU. 1 and OU 2 caused by the release of PCBs
into the upper part of the Lower Fox River. While the release of PCBs to the environment
occurred between 1954 and the late 1970s, the PCB contamination in the sediments continues
to act as a source to {he water, biota, and.air. '
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Fox River and Green Bay ROD for OU 1 and OU 2

1.2 Brief Description

The study area comprises two distinctly different water bodies, the Lower Fox River and Lake
Michigan's Green Bay (Figure 1). The Lower Fox River flows northeast approximately 39 miles
from Lake Winnebago to the River mouth at the southern end of Green Bay. Green Bay's
watershed drains approximately 15,625 square miles. Two-thirds of the Green Bay basin is in
Wisconsin; the remaining one-third is in Michigan's Upper Peninsula.

Figure 1 Lower Fox River PCB Contaminated Sediment Deposits and Operable Units

QU1 Little Lake

Butte des Morts

N
Cottaminated t ¢ 1 T 3 4
B A3 S s ——— 4\

The Lower Fox River is the primary tributary to Green Bay, draining approximately 6,330 milesZ.
The River's elevation drops approximately 168 ft between Lake Winnebago and Green Bay.
Twelve dams and 17 locks accommodate this elevation change and allow navigation between
Lake Winnebago and Green Bay. While the entire Lower Fox River still has a federally
authorized navigation channel and is navigable by recreational boats, the Rapide Croche lock is
permanently closed to restrict upstream migration of the sea lamprey.

The Lower Fox River is generally less than 1,000 ft wide over much of its length and is up to
approximately 20 ft deep in some areas. Where the River widens significantly, the depth ,
generally decreases fo less than 10 ft, and, in the case of Little Lake Butte des Morts (LLBdM),
water depths range between 2 and § it except in the main channel. The mam channei of the
River ranges from approximately 6 to 20 ft in depth.

Since 1918, flow in the Lower Fox River has been monitored at the Rapide Croche Dam,
midway between Lake Winnebago and the River mouth. Mean annual discharge is
approximately 4,237 cubic feet per second {cfs). The recorded maximum daily discharge of
24,000 cfs occurred on Aprit 18, 1952; the minimum daily discharge of 138 cfs occurred on

August 2, 1936. Flow in the River between Appleton and the Little Rapids Dam averages 0.78
fls.
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Fox River and Green Bay RO_D for QU 1 and _OU 2

cu 1 is 1dent|t" ed primarily as Little l_ake Butte des Morts and extends from Lake Winnebago to
the: Appleton dam for a distance of approximately 6 mdes This reach: mcludes sediment = ..
deposits A though H and POG. OU 2 extends from the Appleton dam to Little Rapids dam for a
distance of approxlmately 32 km (20m1) This reach includes sedlment deposds 1 through DD

13 Lead Agency

The Wiscansin Department of Naturai Resources (WDNR) is the Iead agency for thts pre;ect
The United States Environmental Protection Agency (EPA), the support.agency, has worked .
jointly with WDNR in the development of this: ROD and concurs: mth the decision descnbed
herem . _ : _

2. SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1 . Site History

The Fox River Valley is one of the largest urbaniZed regions in the state of Wisconsin, with-a
population of approximately 400,000. The Fox River Valiey has a signifi icant concentratlon of
pulp and paper industries, with 20 mills located along or near the Lower Fox River.- Othier
important regional industries include metal working, printing, food and beverages, textiles,
leather goods, wood products, and chemicals. In addition to heavy industriat land uses, the-
region also suppoits a mixture of agricultural, residential, light industrial, and conservancy uses,
as well as wetlands. For investigative purposes, the Site is defined as the 39 river miles of the.
Lower Fox River and Green Bay to a line that extends between Washmgton Island Wisconsin,
and the Garden Peninsula of M[chigan :

Problems related to water qual:ty have been noted and measured in the Lower Fox River and-
lower Green Bay almost since the area was settied. Water quality studies were initiated in the
early 1900s and have been conducted almost annually since. 'Between the early 1830s and
mid-1970s, the population of desirable fish and other aquatic organisms in the system was poor.
Recorded fish kills and the increasing predominance of organisms able to tolerate highly
polluted conditions were found throughout the Lower Fox River and lower Green Bay. Few
people used the River or lower Green Bay for recreation because of the poor water quality and
the lack of a sport fishery. During this same time period, dissolved oxygen leveis were often.
very low {2 milligrams per liter [mg/L] or less). The poor water quality was attributed to many
sources such as the effluent discharged from puip and paper mills and mumcspal sewage
treatment plants. :

In large part because of the federat Clean Water Act {1972), over time improved waste
treatment systems began operations. As part of this effort, WDNR developed and mpiemented
a Waste Load Allocation system to regulate the discharge of oxygen-demanding poliutants from
wastewater treatment plants. Fish and aquatic Iife in the Lower Fox River and Green Bay have
responded dramatically to the improved water quality conditions. Fishery surveys conducted
from 1973 to the present indicate a sharp increase in the sport fish poputation. Species sensitive -
to water quality, such as lake trout, which were absent since the late 1800s or early 1800s, have
been found in the River since 1977. These improvements resulted in a iarge part from a
substantial reduction in orgamc wastes dlscharged into the vaer

With the return of the sport fishery, human use ¢f the Rwer and Green Bay has a!so returned.
Recognizing concerns about potential health impacts of PCBs in the environment and their
bioaccumulative properties, WDNR began routinely monitoring contamination in fish in the early
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1970s. Signif cantly elevated tevels of PCBs were detected in ali species | ‘of fish and all OUs.
Measured concentrations of PCBs i in fish were (and rémain) above levels that have been shown
to be.harmful to'human health. As a result, fish consumption advisories for the Site were first
issued in 1876 and 1977 by WONR and the state of Michigan; Trespedtively. Fish consumption :
advisories remain in effect today WDNR has continued to collect data on’ contammant S : "3
concentrations in fish tissue since that time: g

' PCB Use in the Lower Fox River Valley 3
The prmc:pal source of Polychlorinated: Biphenyls’ (PCB$) in the Lower Fox River and Green
Bay is from the manufacture and.recycling of carbonless copy papet. The former National Cash -
Register Campany {NCRY) is ¢redited with inventing carboniess-copy paper. The method used 7
" microcapsules of a waxy material to enclose a colorless dye dissolved in PCBs. This material _
was manufactured as an emulsion and could be coated onto the back of a sheet of paper. A :
second reactive coating was then applied to the front of a second sheet of paper. When the two -
sheets were joined, an impact on the front sheet would rupture the capsules and allow the dye.
to react with the coating on the second sheet, leaving an identical image.

'PCB discharges to the Lower Fox River resulted from the production and recycling of
carbonless copy paper made with P.CBecontaining.ceat_ing emuisions. Manufacturing-carbonless
paper using the PCB-containing emulsion began in the Fox River Valley in 1954 and continued .
until 1971. The.production of carbonless copy paper increased during the 1950s and 1960s and
by 1971, approximately. 7.5 percent of all office forms were printed on carbonless copy paper.
With increased production of carboniess.copy paper, PCBs began to appear in many types of _
paper products made using recycled carbonless copy paper. As documented in an EPA report, n
nearly all paper products contained detectable ievels of PCBs by the iate 1960s. ‘Buring this J
time period, other Fox River Valley paper mills also began recyctmg wastepaper laden with .
PCBs. Evidence of PCBs in paper products includes studies conducted by the Institute of Paper
Chemistry to determine the rate at which PCBs migrated from paper container materials to the
food products contamed in them. _ .

The productron of carbon[ess copy paper was d:scontinued after 1971 because of increased ’]
concern about PCBs in the environment. - During the period of use {1854 — 1971) an estimated 4
13.6 million kg (30 million ibs.) of emuision were estimated to be used in the production of
carbonless copy paper prodiuced in the Fox River Valley. PCBs were released into the Lower .
Fox River in discharge water {rom several facilities. By analyzing purchase, manufacturing, and i
discharge records, conservative estimates have shown that approximately 313,600 kg {690,000
ibs.) of PCBs were released to the Fox River environment during this time. Ninety-eight percent _
of the total PCBs released into the Lower Fox River had been released by the end of 1971. Li
Ceasing production of carbonless copy paper and the wastewater control measures put in ptace

by the Clean Water Act were effective in eliminating point sources. Non- -point sources, such as

PCB contaminated groundwater plumes, are not known to exnst from any of the potentially .

responsible parties’ sites.

2.2 Actions to Date

To date seven companies have been identified and formally notified by the governmentat
agencies as potentially responsible parties (PRPs} with respect to the PCB contamination.
These companies include Appleton Paper Company, NCR, P:H. Glatfelter Company, Georgia
Pacific {(formerly Fort James), WTM1 (formerly Wisconsin Tissue), Riverside Paper Co., and
U.S. Paper Co. This group is commonly teferred to as the Fox River Group (FRG).

EPA's proposed inclusion of the Lower Fox River_.and Green Bay Site on the Nationai_ Prierities-
List {(NPL) defines the Site as the Lower Fox River from the outlet of Lake Winnebago tc a point
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in Green Bay 27 mﬂes from the R[ver miouth. That Site is ofﬁc;al!y called the Fox River NRDA -
PCB Releases Site in the proposed NPL listing. This Site, for the purpose of the RI/FS and

Proposed Plan, includes the 38 miles of the Lower Fox River and all of Green Bay. The federal

trustees conducting a Natural Resource Damage Assessment (NRDA) have defined the Site
somewhat differently from the proposed fisting to include all of Green Bay and nearby areas of

“Lake Mtchxgan

With the fi inding that PCBs released into the Lower Fox Rtver were appearmg at harmful Ieveis
to human health and the envifonment, several cooperativé efforts were initiated to document
residual PCBs in the sediments, and the fate, transport, and risks of PCBs withify the Lower Fox
River and Green Bay. In 1989/90, following recommendations made in the Green Bay Remedial
Action Plan, EPA and WDNR began a comprehensive sampling program of sediment, water,
and biota in the' Lower Ft oX River and Green Bay for usein the Green Bay Mass Balance Study
{GBMBS):

The GBMBS was a ‘Bitot project to test the feasibility of usirig a mass balance approach for
-assessing the sources and fates of toxic potlutants spreading throughout the food chain. The -'

objectives of the GBMBS were to:

1 .Inventory and map PCB mass and contaminated sediment volume:;-

Calculate PCB fluxes into and out of the Lower Fox River and Green Bay by eva[uatmg
Lake W[nnebago point sources, landfills, groundwater atmosphenc contnbutions and
sediment resuspension;

3. Increase understanding of the phys&cal chemtcai and biologicat processes that affect
PCB fluxes;

4. Develop, calibrate, and validate computer models for the River and Bay systems; and,
5. Conduct predictive simulations using computer models to assist in assessing specific
‘management scenarios and selecting specific remedia!l actions.

The GBMBS confirmed that the primary source {more than 95 percent) of the PCBs moving
within the Lower Fox River is the river sediment itself. The contribution of PCBs from
wastewater discharges, landfills, groundwater, and the atmosphere is insignificant in
comparison to the PCBs ariginating from the sediment. Furthermore, the GBMBS showed that
PCBs released from the sediments were directly linked to the levels of PCBs measured
throughout the biological food chain, [ncludmg ﬁsh b]de and mammals that depend on the
River for food.

Inventory and mapping activities showed that PCBs are distributed throughout the entire Lower
Fox River. Thirty-five discrete sediment deposits were identified between Lake Winnebago and
the De Pere Dam. One relatively large, continuous sediment deposit exists downstream of the
De Pere Dam. Water column sampling indicated that the water entering the Lower Fox River
from Lake Winnebago contains relatively low PCB concentrations. However, upon exposure to
the contaminated river sediment in Little Lake Bulte des Morts, water in the River

exceeds state water quality standards. During the GBMBS, the lowest water column
concentration {5 nanograms per liter [ng/L]) of PCBs measured in any River sample still
exceeded the state water quality standard by a factor of more than 1,500. As expected, water
column concentrations also increased as River flow increased and PCBs attached to River
sediment were resuspended into the water column. These higher flows resuited in PCB
concentrations that exceeded standards | by a factor of almost 40,000. The GBMBS alsc
documented that more than 60 percent of PCB transport occurs dusing the relatively short time
when River flows are above normal. Movement of PCBs in the water column extends
throughout Green Bay, with some PCBs from the Lower Fox River ultimately entering Lake
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Mlchlgan proper. The GBMBS also documented that a consxderable amount of PCB is Iost to
the atmosphere from the surface of the water in the River and Bay

EPA's Great Lakes Nat:onal Prograrn Off‘ ice (GLN PO) initiated a S{mﬂar mass balance study for
alf of Lake Michigan, the Lake Michigan Mass Balance Study (LMMBS) To accomplish the
objectives of this study, which were similar to those of the GBMBS but on a larger scale, ~
pollutant loading (including PCBs) from 11 major tributaries flowing into Lake Michigan was
measured. The Lake Michigan Tributary Monitoring Program confirmed the magnitude and
significance of the Lower Fox River contribution to pollutant Ioad:ng in'Lake Michigan. Itis .
estimated that each day, up to 70 percent of the PCHs entenng Lake Mzch:gan via its tnbutaries
are from the Lower Fox River. -

In 1993 a group of paper m:[[s approached WDNR to estabhsh a cooperat:ve process for _
resolving the contaminated sediment issue. The outcome was formation of the Fox R[ver
Coalition, a private-public partnership of area businesses, state and local officials,
environmentalists, and others: committed to improving the quahty of the Lower Fox River. The
~ Coalition focused on the technical, financial, and administrative i issues that would need to be
reésolved to achieve a whole River cleanup.

The Coalition's first project was an RI/FS of several sediment deposits upstream of the De Pere
Dam. The sediment deposits targeted for the Coalition’s RIFS were selected after alf the
deposits had been pnor[tazed based on their threat and contnbutlon to the contarnmant
problems. Previous studies on the River had focuséd only on the nature and extentof -
contamination. The Coalition’s RIFFS first confirmed the nature and extent-of the contamination
within each deposit, then evaluated remedial technologies for bieaning up two of the deposits.

The Coalition also undertook a project to more thoroughly. :nventory and map sediment.
contamination in the River downstream of the De Pere Dam, collecting sediment cores from 113
locations. The sampling was completed in 1995 with technical and funding assistance from both
WDNR and EPA. The resulting data led to a revised estimate of PCB mass and the volume of
contaminated sediment in this River reach. The expanded database also made it possmle o
prioritize areas of sediment contamination, much as had previously been done for areas =
upstream of the De Pere Dam.

Fo[lowmg completion of the Coalition's RI/FS for the upstream sites, the Coalition selected
Deposﬁ N as an appropriate site for a pilot project to evaluate remedial design issues. The
primary objectives were to determine requirements for implementing a cleanup project and to
generate site-specific information about cleanup costs. Although the Coalition initiated the
effort, WDNR, with funding from EPA, was responsible for tmp[ementang the Deposnt N p[iot
project.

In 1994, the U.S. Department of the Interior acting through the U.S. Fish and Wildlife Service .
{(USFWS), the National Oceanic and Atmospheric Administration (NOAA) of the Department of
Commerce, the Menominee indian Tribe of Wisconsin, and the Oneida Tribe of Indians of
Wisconsin initiated a Natural Resources Damage Assessment (NRDA) for the Site. The State,
federal and Tribal Trustees are working together to determine what is necessary to address
natural resource injuries caused to-date by releases of PCBs. Thisis a separate but related
process to the remediation consideration discussed hefem

In January 1997, the WONR and the FRGsigned an agreement dedicating $10 million to fund
demonstration projects on the River and other work to evaluate various methods of restoration.
This collaborative effort, however, was not completely successful and did not resolve technical
issues as was initially hoped. At about this same time, USFWS issued a formal Notice of Intent
to sue the paper companies. In June 1997, the U.S. EPA announced its intent to list the Lower
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Fox Rwer and porttons of Green Bay on-the NPL, a list of the nation's hazardous waste sites
eligible for investigation and cleanup.under the federal Superfund program. The state mdncated '
its opposition to listing the River as:a Superfund site. Federal, state, and tribal officials.
subsequently signed:an agreement-on July 11, 1997 to share their resources in developing a
comprehensive cleanup and restoration ptan for the Lower Fox River and Green Bay. EPA.
formally proposed listing of the Site to.the National Priorities List in the Federal Reg:ster on Juiy

. 28, 1998,

In October 1897, the FRG 'submitted an offer to conduct an RI/FS on the Lower Fox River:- An

RVFS is the first.step in the federal process initiated by EPA to-assess current heatth risks and

~ evaluate potential remediation methods. Following unsuccessful attempts to negotiate this work
activity with the FRG, EPA delegated the lead role for the Site to WDNR and helped crafta . .
scope-of work and cooperative agreement with WDNR for completing the RIVFS. WDNR, EPA, .
USFWS, NOAA, and the Menominee and Oneida Tribes worked in close cooperation to Guide,-
review and issue the RIFFS. Two draft documents were released for public comment (1999,
2601). .Comments received from the PRPs, the pubiic, and mdependent peer review

' commxttees were moorporated into the Final RIIFS :

Deposnt N

In 1998 and 1994, the WDNR and EPA- GLNPO sponsored a project to remove PCB-
contaminated sediment from Deposit N in the Lower Fox River. This project was successful at
meeting its primary objective by demonstrating that dredging of PCB-contaminated sediment
can be performed in an environmentally safe and cost-effective manner. Other benefits of the
project included the opportunity for public outreach and education on the subject of _'
environmental dredging, as well as the actual removal of PCBs from the River system. Dep031t
N, located near Littie Chute and Kimberly, Wiscorisin, covered approximately 3-acres and-
contained about 11,000 cubic yards {cy) of sediment. PCB concentrations were as high as 186
milligrams per kilogram {mg/kg). Of the 11,000 cy in Deposit N about 85 percent of the volume
was targeted for removal. . .

Approximately 8,200 cy of sediment were removed, generating 6,500 tons of dewatered
sediment that contained 112 total pounds of PCBs. The total included about 1,000 cy of
sediment from Deposit O, another contaminated sediment deposit adjacent to Deposit N.
Monitering data showed that the River was protected during the dredging and that wastewater
discharged back to the River complied with ali permit conditions. The project met the design
specifications for the removal, such as the volume of sediment removed, sediment fonnage, and
allowed thickness of residual sediment. 1t should be noted that the project’s goals were to test
and meet the design specifications and focus on PCB mass removal, not to achieve a
concentration-based .cleanup;, i.e., removal of all PCB-contaminated sediment above a certain -
-cleanup level. A cost analysis of this project indicated that a significant portion of the funds was
expended in pioneering efforts associated with the first PCB cleanup project on.the Lower Fo;t
River, for the winter construction necessary to meet an accelerated schedule, and for tate
season work in 1998,

Fox River Group Demonstration Project

As part of the January 1997 agreement between the FRG and the State of Wisconsin, the FRG
agreed to make availabie a total of $10 million for 2a number of projects. One of these was a
sediment remediation project for which the objective was to design, implement, and monitora
project downstream of the De Pere Dam. The project was intended to yield important
information about large-scale sediment restoration projects in the Lower Fox River. The project,
as described in the agreement, had a pre-defined financial limit of $8 million. The FRG and
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WDNR agreed on Sediment Management Units 56 and §7 {SMU 56/57) as the pre;ect site.

Contractors and consuitarlts -under contract to'the TRG;.designed and implemented the pro;eot :

‘Dredging at SMU:56/57. began on Augtist 30,1999, ‘Dewatered sediment:was trucked to-a .
landfili owned and operated by Fort James Cdrporation.(now. Georgia Pacific).. Because of cold
weather and ice, dredging ceased on December 15,,1999, after approximately 31,350 cy of -
contaminated sedlment contam{ng more than 1,400' oounds of PCBs were removed: from the
River. - Y

At the time this project was' haited for the first year, SMU 56!5? had not.met the project’s
dredging objective of removal of 80,000 cy.of material: This resulted in unacceptably high .
concentrations of PCBs in surface sediment in portions of the dredged area. Despite this, the'
project provided instructive experienice concerning hydraulic.dredging. - Building on the - - :
successes of this project; Fort James (now Georgia Pagific) worked cooperatively with WDNR
and EPA in the spring of 2000 toicomplete the SMU 56/57 project..(See description of this:
enforéement agreement in Section 2.3, below). The sediment volume targeted for. removat in.:
2000 was 50,000 ¢y. The additional volume of sedimsntremoved:-from-SMU. 56}57 in 2000 was
50,316 cy, which was transported to the same Fort James landfilt foltowing dewatering. L
-Approximately 670 pounds of PCBs were removed from SMU 56/57 during the 2000 pro;ect
phase. Overall, the 1999 and 2000 efforts at SMU 56/57 resulted in the removatof = = "«
approximately 2,070 pounds of PCBs from the River. The 2000 project phase met ali goals set
forth in the Administrative Order By Consent, and also met or exceeded:the project’s operational
goals for removal rates, dredge slurry-solids, filter cake soitds and product;on rates that were -
set fodh for the ongma! 1999 FRG project. s :

In February 1999 ‘WDNR reieased a draft RIFS for pubhc review and comment The draft RUFS

was released to solicit public comment early in the planning process, to better evaluate pubtic
acceptance; and to assist WDNR-and U.S. EPA in selecting a cleanup alternative having the
greatest public acceptance. Comments were received from- other governmental agencies, the -
public, environmentat groups, and private sector corporations. These comments were used fo .
revise and refine the scope of work that led to the RI/FS and Proposed Remiedial Action Plan
{PRAP) released for public comment in October 2001.

23 Enforcement Activities

The work described above-on SMU 56/57 was conducted from July to November 2000, under
an Administrative Order By Consent {Docket No. V-W-00-C-596), that was entered into by Fort

James, EPA, and the State of Wisconsin. Under its terms, Fort James funded and managed the _

project in 2000 with overs;ght from both WDNR and EPA

An interim Consent Decree settiement was reached Wi’(h Appleton PaperSINCR (APIJNCR) with
the Court entering the Decrée on December 10, 2001. Under this agreement, APINCR agrees
to provide $10 miillion a year for both remediation and restoration work {under the' NRD
process), with projects determined by the Intergovernmental Partnership. in retiirn, the
intergovernmental Partnership agree to not order APHNCR to do remediation or restoration
work on the River for the 4-year life of the agreement.

3.  COMMUNITY PARTICIPATION
3.1 Public Participation e

The community/public partIClpatiOI'l activities to support eeiecnon of the remedy were conducted
in accordance with CERCLA § 117 and the NCP § 3G0.430({){3).
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More than 100 peﬂpie were Intemewed in Iate 1998 and early 1999 to develop the Sxtes
community involvement plan {CIP}. Residents, tribal members elected officials, business,
organizations, local health staff; and environmentat groups | from the affected cornmumtaes
discusséd their concerns and those discussions are mcluded in the CIP. in addltton an o
extensive profile of each municipality and reservation, as well as hlstory of the River,’'was |
completed for the CIP. The CIP was placed in the mformatlon rep051tones for the Site m 2001

The mformatxon reposztones are located at the. Appteton Pubhc Ltbrary, Oshkosh Pubilc Library,
Brown County Library in Green Bay; Door County Library.in. Sturgeon Bay; and Oneida =
‘Community Library. Five.additional locations, at the Kaukauna Little Chute, Neenah, De Pere
and Wrightstown Public Libraries, still maintain. a fact sheet file, although they are no longer-
information reposﬁones : - : -

EPA awarded a $50 000 Techmcal Asmstance Grant to the Clean Water Actton Councﬂ .
(CWAC) in 1998 and another $50,000 grant was provided in 2001. The council has used its
TAG to inform the community about the Lower Fox River investigations. To fulfiil its obligations,
"“CWAC developed a web site, printed fiyers and burnper stickers, paid for newspaper ads and
paid technical advisors to.review EPA and WDNR—generated dotuments.

WDNR and EPA held numerous public meetings and availability sessaons begmmng in summer
1997 to explain how and why the Site was proposed for the Superfund NPL. In February 1999;

a draft RVFS (which did not identify a specific selected remedy) was released with a 45-day
public comment periad, which was extended an additional 60 days. Prior to and after the
release of the draft RUFS, WDNR and EPA provided for extensive community and public
participation, and kept residents, local govemment officials, envuronmenta} organizations and
other interest groups apprised of the steps of the protess. Wall-attentied ‘public meetiigs, small’
group discussions, meetings and presentations for lacal off cials, and [nformal open houses
continued through 2001,

The public meetings and proposed plan availability were announced to the public at a press
conference on October 5, 2001, and received extensive’ coverage through TV, radioand
newspapers news stories. The draft-RI/ES and proposed plan were formally presented at public
meetings held on October 28, 2007 in Appléton and October 30, 2001 in Green Bay.
Additionally, WDNR and EPA mailed meeting reminders and proposed plan summaries to the
10,000 name Fox River mailing list. Press releases pertaining to the proposed plan, comment
period, and public meetings were sent to newspapers and TV and radio stations throughout the
Fox Valley. Display ads ainouncing the proposed plan, comment period and public meetings
were also placed in Green Bay and Appleton newspapers. The presentations and question and
answer sessions at the public meetings, and all public comments taken at the meetings, were
recorded and transcribed. The written transcripts of the public meetings are available in the -
information repositories, the administrative record and on the WDNR Lower Fox River web

page.

More than 20 public mestings and availability sessions have been held regarding the project.
Cleanup and restoration activities, the status of pilot projects, fish consumption advisories, and
the February 1998 draft RI/FS released by WDNR have been among the topics on which these
‘meetings focused. Additionally, over 15 small group and one-on-one interview sessions have
been held. Project staff have also made more than 80 presentations to interested organizations
and groups. In addition, WONR, EPA angitheir intergovernmental partners publish a bimonthly
newsletter, the Fox River Current, which is mailed fc over 10,000 addresses. To date, 23 issues
of the Fox River Current have been published.
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Copies of the various supporting reports and the proposed plan were made available to the
public dunng a publxc comment penod that began on October §, 2001 and concluded on -
January 22, 2002 ‘Approximately 4,800 written commients were received via letter, fax ande-
mail. A copy of the Responsweness Summary-for these: comments is attached to this ROD.
Originally, the comment penod was for 60 days, endmg on-Décember 7,2001.- The |
announceémerit of the extension until January 22 was pubhshed through newspaper- - -
advertisements and news reteases on October 25, 2001: Newspaper advertisements were
placed in the Green Bay Press Gazette and the Appleton Post Crescent announcing the
availability of the plan andits supparting documents, and & brief summary of the plan in the
information repositories. The proposed plan, the RI/FS and other supporting documents -
containing informiation upon which the proposed alternative was based were also made .
available on the'internet at www.dnr, state us/orgiwaterivm/lowerfoxfindex.html and at the EPA
Region 5 web site. All documents were also available as part of the Administrative-Record .
housed at WONR offices in Madison, Wlsconsm and Green Bay, Wisconsin and at the EPA
Reglon 5 oft” icein Chlcago Ilhnors o e

4 sc'o'PE AND ROLE oﬁ'-ﬁEsPoNseAcno‘N*

As with many Superfund sites, the problems at the Lower Fox River and Green Bay Site are
complex. Asa result WONR and EPA orgamzed the Slte mto ﬁve OUs descnbed in Seotlon '
1.1, above . _

The Proposed Plan, issued October 2001, recommended a 'c!eanup plan for alf five Operable
Units at the Site. However, at this time, WDNR and EPAare issuing a ROD for the Fox River
QUs 1 and 2 onfy WDNR anc[ EPA expect to tssue a RODforQUs 3, 4 and'5ata Iater date '

The reasons for issuing a ROD at thzs time for only OUs™1 and 2, and not for OUs 3, 4and’5,
are as follows: .

= OU1 and 2 represent a smaller portlon of the area within the Fox River wheére remediation is
necessary. These two Operable Units represent approx1mateiy 8.5 percent of the PCB
mass and 18 percent of the sedlment volume in the Lower Fox River. Consequently, these
two Operable Units represent a more manageab[e project than conducting ail of the
remediation at one time.

* . Provide a phased approach to the remedial work Work an upstream areas OUs 1-2 can
start before the downstream areas, OUs 3, 4, and 5. Thisi is consistent with the EPA palicy
Memorandum by Marianne Horinko, "OSWER Directive 8258.6-08, Principles for Managing
Contaminated Sediment Risks at Hazardous Waste Sites,” dated February. 12, 2002,
Principles described in this memorandum include, “Control Sources. Ear[y. and “Use an
iterative Approach in a Risk.Based Framework." Addltxonally, the NCP’ states at 300 CFR
Section 430(a)(1)():

“Program Management Principles. EPA generally should consider the
following general principles of. program management dunng the remedial
process: :

Sites should generally be remediated in Operable Umts when phased
analysis and response ss necessary or appropriate given the size or
complexity of the site...

.« Plannmg forOGUs 3,4,and 5 may beneft from knowledge gained on the OUs 1 and 2
project.
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The pnmary objectwe of this response action’is to address the risks to human health and the
environment due to PCBs in the in-place sediments of OUs 1 and 2:in the Lower Fox River,
PCB concentrations remain elevated in Fox River sediments, in the water column and-in the -
fish. Removal of the PEB-contaminated sediments, will result in reduced PCB concentrations i in
fish tissue, thereby acce]eratmg the reduction in future human heaith and ecological risks In
addition, by addressing the sediments, the remediation will control a source of PCBs to the
water column, which contributes to fish tissue concentrations and transpoits PCBs into
downstream reaches of the River, Green Bay, and eventual[y to Lake chhtgan

5. PEER REVIEW.

To ensure the cred:b:lity of the screnhf ic work conducted durmg the Remedlal _
Investigation/Feasibility Study (RI/FS), EPA cofiducted both forms. of peer mvoivement peer:
input and peer review. Peer input was conducted through mternal Agencyreviews, and reviews
by other agencies and Tribes. Peer review was also conducted, in accordance with EPA
guidance outlined in the Peer Review Handbook (dated Décember 1998, updated December
2000). The peer review was conducted by. independent experts who were unaffiliated with EPA,
WDNR, the FRG or other Site stakeholders, and was undertaken on some of the major scientific
aspects that form the basis for this decision.

Two.separate EPA-sponsored peer review panels were convened. Thé review process
consisted of each panel conducting an independent review by three panelmembers, with
technical and administrative support by an EPA-contractor. The EPA contactor was
responsible for convening the panels, consistent with the “charge” given by EPA for the panel
review. This peer review was undertaken without influence by EPA, WDNR, the FRG or other
interested parties. This was to provide an independent analysis‘and comment oh key
documents and issues related to development of a proposed remedy. - Specifically, the panels
were asked to evaluate:

= Adequacy of data cons:dered in the 1999 Draft Lower Fox River Remedaai nvestigation,

relative to quality and quantity (R Panel}, and

= Natural recovery and envirohmental transformation, i.e., biological breskdown of PCBs (FS
Panel). Natural recovery was defined by the panel as naturally occurring physical, chemical,
or biolegical processes that reduce the risks associated with contaminants in sediments.
over time.

Each peer review panel was asked to address specific questions (i.e., the *charge”) regarding -
the report being reviewed, including key controversial issues identified by EPA. The Rland F$
panels issued reports Gctober 7, 1899, and Septenmiber 28, 1989, respectively,

The following summarizes the major findings of each of the panels:

» Dataare adequate to determine the distribution of contaminants {i.e., it can be decided
~where cleanups should take place), if all data sources are cons:dered i.e., the Rl does not
provide a complete record). .

= Data from all.available sources are adequate to, support identification and selection of a
remedy for those technologies (e.g., dredging and capping) that have been used on a large
scale at other, similar sites. Data are, Jnsufficient for developing in situbio-technologies that
may be applicable 1o the Site,

« Substantial improvements or additions to the existing data set are not indicated.
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- The Draft FS should more fully evaluate natural’ recovery of sedlrnents asa remedxal
alternative in companson with other. remedlai options. - oy

* The techmcal basis of the natural recovery analysis needs fo be descnbed in more detall to
- permtt a rev:ew of the methodology used and fo assess conf’ dence in natura! recovery
predtctlons : - . - : ‘-

In the 2001 draft Rl and S and the Proposed Plan, WONR and EPA considered the
recommendations by the peer review panels, and on that basis made modifications to draft -
documents upon which the proposed plan was based.

in addition to EPA-sponsored peer reviews, the FRG sponsored peer reviews that were - :
technically consistent with EPA peer review policy, although they may not have conformed to ali
aspects of the peer. review process and documentatlon These reweWS cons:sted of the
following ana!ys;s for the’ Fox Rwer

= Fate and transport and bio-uptake modelmg evaluat:ons by WDNR and the FRG
= Human Health Risk Assessments by WDNR and the FRG :
. Ecologlcai Rlsk Assessments by WDNR and the FRG.

. Recommendations by both EPA-sponsored peer reviews as well as those by the FRG were
considered and incorporated into the 2001draft RIfFS which was a 31gntt“ icant part of the basqs
for the Proposed Plan,

6.  SITE CHARACTERISTICS
6.1 Conceptual Site Mode!

The conceptual site model for the Fox River PCBs Site describes the source to receptor _
succession in simple terms and identifies the major contamination sources, contaminant release
mechanisms, secondary sources, pathways and receptors of concern (see Figures 2 and 3).
Figures 2 and 3 show both human and ecological site models. The design of field investigations
and human and ecological risk assessments reflect the basic components of the conceptual site
model.

In the conceptual site medel, historical PCB releases were from paper manufacturin'g and
_recycling facilities that discharged into the Fox River. Although current releases are

insignificant, historical releases were from dfscharge of wastewater containing PCBs.’

Contaminated sediment “hotspots” contribute to the overall PCB load in the Fox River and
. Green Bay.

Once introduced into the River, the PCBs adhere to sediments, with some fraction being carried
in the water column. Physical, chemical and biological release mechanisms allow PCBs in the
sediment to become available for redistribution and a source of PCB contamination to the water
column. The sediments will continue to release contamination to the water column and biota,
through aquatic and benthic food chains, as well as other not easily modeled processes such as
boat scour, ice rafting, and bioturbation, uniess they are managed or remediated in some
manner. In addition, scour from water flowing over sediments during high flow events will
continue to redistribute sediments and re;expose contaminants.

Because the River is a dynamic system with varying energy regimes, generally PCB-laden
sediments are not sequestered or stable. Some PCB-contaminated sediment is buried by

deposition of cleaner sediments at times, but in other places and at other times contaminants
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are redistributed. This redistribution may be local or more regional depending on the energy of
flow events and/or physical type or size of the sediment particles. The redistributed sediments
release contamination to the water column and high flow events (e.qg., floods) further increase
the bicavailability of contaminants to organisms in the water column. Although scour during
high flow events is an important release mechanism PCBs in the surface water are also
routinely observed during periods of lower flows (see Section 6.2.3, “Water Column,” below).
The conceptual site model shows that the fish ingestion pathway is a completed exposufe route
for the Site. Receptors include humans {e.g., anglers and their famthes) piscivorous (i.e., fish
eating) fish, piscivarous birds (including threatened and endangered specnes) and mammats..
Additional information on the human and ecological receptor popuiat{ons is prowded in the risk
section (Sectlon 8) of thls document.

Figure 2 " Human Health Site Conceptual Model

0 Rotermaly Complels Pattvray
* Pycapiar v Hrgha 11 Evpermag [or s Pathoyay
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Figure3  Ecological Site Conceptual Model

6.2 Results of the Remedial Investigatiori

6.2.1 Site Overview

The Lower Fox River is a large freshwater river that has been contaminated with PCBs for
nearly 50 years. The contaminated portions of the Lower Fox River include variations in
hydrology and river bed geclogy, which create complex envircnmental setting with varying
levels of PCB contamination.

6.2.2 Summary of Sampling Results

WDNR's RI/FS evaluated data from numerous prior mvestagatlons conducted since 1971.
These data have been incorporated into a single Fox River Database, available at WDNR's
Lower Fox River Web page. The data received as part of the comments on the proposed pian
have been added to the database. The current database contains in excess of 500,000
analytical records captured from every major substantial data collection activity since 1989 up
until the time the proposed plan was released and covers analysis of sediment, water, air, and
biota {e.g., fish and wildiife tissues).

6.2.3 Nature of Contamination

Contaminants representing the primary risk driver studied in the RI/FS are, by definition,
polychlorinated biphenyls. PCBs consist of a group of 208 distinct chemical compounds, known
as congeners, that contain one to ten chlorine atoms attached to a biphenyl molecule, with the
generic formula of C12H,4Cl,, where x is an integer from one to ten. Homologue groups are
identified based on the number of chlorine atoms present. For example, monochiorobiphenyls
contain one chiorine atom, dichlorobiphenyls contain two chlorine atoms, and trichlorobiphenyls
contain three chlorine atoms. Some PCB congeners are structurally and toxicologically similar
to dioxin (sometimes called dioxin-like PCBs).
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Commerciaily manufactured PCBs consisted of complex m{xtures of congeners, Known under

- various trade names. These PCBs were marketed under the-general trade name “Aroclors.”

About 140 to 150 different congeners have been identified in the various commercual Aroclors,
with about 60 to 90 différent congeners present’i in each individual Aroclor

The polychlorinated biphenyls (PCBs) used in the production of carbonless copy paper by paper
manufacturing facilities on the Fox River from 1954 to 1971, consisted largely of the Aroclor
identified as “1242.” Carbon]ess copy paper produced durmg ﬂ’llS time contained apprOXImately
3.4 petcent PCBS by welght ' .
Other contamlnants of potent[al concern {e.q., mercury, Iead arsenic, dieldrin, DDT}‘DDE!DDD
furan, and daoxan) are also present, but are not 51gmf cant risk drwers due to relatwely low - '
concentrations. _ :

Sources

Twenty paper m:!ls are located -along the portion ‘of the Fox River mcluded in the Site. Among-

that group. of companies, six engaged inthe producttorx or de-inking of carbonless copy paper

containing PCBs. As a result of those processes, these mills dzscharged PCBs to the Lower
Fox River. lt is estimated that the wastewater dlscharged by the paper mills either directly or
indirectly {through publicly owned treatment works) into the Fox Rwer released an esttmated
690,000 pounds of PCBs into the Lower Fox Rwer

Contaminated Media

Sediment o -
Much of the \mlume of. PCBs dlscharged mto the Lower Fox szer in the past has- already been
transported throughout the system and is now concentrated in sediment within specific areas.

in general, the upper three River reaches can be-characterized as having discrete soft sediment .
deposits within inter deposit areas that have little or no soft-sediment. In contrast, the last River
reach from De Pere to Green Bay is essentially one large, continucus soft sediment deposit.-
Because there were several points of PCB discharge along the-entire length of the Lower Fox
River, PCB concentrations and mass distributions are highly variabie. Table 1 summarizes the
distribution of PCBs within OU 1 and CU 2 sediments. :

Table 1 PCB Distribution in the Lower Fox River OUs 1 and 2
Sediment o ; -
. | . PCBMass | = PCB Massin
River Reaches _ Velur:ne (kg) Top 100 cm (%) .
_ {cy) - | -_ T
OU 1- Littie Lake Butte des Morts 1 2,200,400 1,849 98%
OU 2 - Appleton to Little Rapids - 339,200 - 109 100%

Transpoﬂ of PCBs in Fox River : :

Contaminant fate and transport in the Lower Fox River and Green Bay are iargely a functten of
deposition, suspension, and redeposition of the Chemicals of Concern (COC) that are'bound to
sediment particles. The organic COCs (PCBs, pesticides) exhibit sirong affinities for organic

material in the sediment. The ultimate fate and transport of these organic compounds depends

significantly on the rate of flow and water velocities through the River and Bay. More sediment
becomes suspended and transported downstream.during high-flow events tike storms and
spring snowmell. High-flow events occur approximately 15 to 20 percent of the time, but can
transport more than 50 to 60 percent of the PCB mass that moves annually. In any event, less
than 1 kilogram/year enters Little Lake Butte-des Morts from Lake Winnebago and 40 kilograms
(88 pounds)year are resuspended and transported from Little Lake Butte des Morts to OU.2 .

Page 15 0f 97



Fox R:ver and Greeo Bay ROD for OU 1 ano' OU 2

(thﬂe Rapsds Reach) An estxmated 64 k[lograms (141 pounds)!year mxgrate from ouU 2
downstream, This estimate does not.consider removal of the Deposﬁ Nor for DOSSIbie actions.
for Deposut DD. Other modes of contammant transport, such as volatilization; atmOSphenc )
deposition, and- point scurce discharges, are negligible when compared to sedtmenf '
resuspension. i

Changes in Sedn‘nent Bed Elevation o R
The Lower Fox River is an alluvial river that exhlbtts 51gn1f' cant changes in bed eIevatlons over
time in response to changing volumes of flow during annual, seasonal, and storm events,
changes in sediment load, and changes in its base level, which is. determined by L ake Michigan..
Sediment in the riverbed is dynamlc and doés not function as dsscrete !ayers River sediment
movement is in marked contrast to the sediment dynamics found in a large qmescent body of
water, such as deep lakes, or the deeper portions of Green Bay. Scouring of the sediment bed
plays a significant role in the quantity of sediment and contaminants tranSported throughithe
River system. ' In response to comments received from the FRG on the 1999 draft RIFS tothe”

effect that less than one inch of sediment would be resuspended from’ the rwerbed as a result of -

-a 100-year storm event, WONR and EPA mvestigated changes in sediment bed élevation for the

De Pere to Green.Bay River reach (OU 4). This work is partially’ relevant to OU 1 and OU. 2, but

is mformatwe regarding movément of Fox szer sedxments genera!ly Th[s work (see Techr‘xfcal
Memo 2g of the Model Decumentation Report) was completed bya group calied the —
FRG/WDNR Model Evaluation Workgroup as part of the 1997 agreement between the FRG and
WDNR. Additional evaluation by EPA was consistent with changes documented in Techmca!
Memo 2g.

Results of these analyses indicate that sediment bed elevation changes oceur in- the Lower Fox
River over both short- and long-term time frames.* Changes in sediment bed elevation were
observed both across the chiannel and downstream profiles. These changes show little
continuity. Sirice River flows have not significantly changed in recent years, the complex'ity of -
these sediment bed elevation changes reflects the prevailing hydrologic and sediment
conditions that occurred over a 22-year period from 1877:through 2000. The wide range of
discharges and sediment loads continuously reshapes the Lower Fox River sediment bed.
Short-term {e.g., annual and sub-annual) changes in average net sediment bed elevations -
range from a decrease or scour of over 11 inches to an Increase or deposition of over 14 inches.
Long-term (e.g., over several years) changes in average net elevations range from a decrease
of more than 39 inches to an increase of nearly 17 inches. The changes documented are well
supported by U.S. Army Corps of Engineers (USACE) sediment volume calculations from pre-
and post-drédge sediment bed elevation surveys, as well as by results of a U.S. Geological
Survey {USGS) analysis of bed surveys performed at mtermedlate time scales (e g., 8 months
045 months) : :

Surveys of the River bottom conducted by several d[fferent groups, show significant changes in
sediment bed elevation. On average, sediment bed elavation data from throughout the De Peré
to Green Bay reach suggest that this River reach is a net depositional zone. However, when.
examined at a finer scale, the data show areas of sediment scour up to 14 ft. It should be noted
that during the survey period, there were no large storm events of a 10-year or greater
magnitude, lt is unknown what the scour would be during larger events.

For OUs 1 and 2 PCBs are ofien hxgh in surFCIat sediments. Thzs is Indlcatwe that higher
concentrations of PCBs continue to be exposed or te- exposed
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The Potentlal for Natural Biodegradation of PCBs -

Respondmg to. comments received from the EPAS peer review panel concerning natural
recovety, the viability of natural degradat[on asa potenttal remedlal action for the
sediment-bound PCBsin the Lower Fox River and Green Bay was evaluated. Two basic

processes, hoth anaerobic (without oxygen) and aerobic (in the presence of oxygen}

degradation, must occur to completely decompose PCBs. Based on evidence in the literature,
anaerobic PCB degradation was demonstrated to have occurred under field conditions at almost

-all the sites studied. However, a reduction in PCB concentrations through anaerobic processes

is site- dependent In the Lower Fox River, University. of Wisconsin researchers found only a 10
percent reduction that could be attributed o anaerobic degradation processes in deposits with

" average PCB concentrations. greater than 30 mg/kg. More importantly, no PCB reductions

Lt

- restiting from anaerobic processes could be accourtted for in deposits with average

concentrations Iess than 30 mg/kg.

Other active treatment optlons might possibly promote dechiorination of the sediment, maklng

= the PCBs more amenable to biclogical destruction. However, a: p]lot-scale experiment

* conducted at the Sheboygan River, another site with PCB-contaminated sediment, yielded
“inconclusive results regarding the viability of enhanced biodegradation. In that study, PCB-
- contaminated sediment was removed from the River and placed into a specially engineered

treatment facility. The sediment was seeded with microorganisms and nutrients and the
sediment was manipulated between aerobic and anaerobic conditions to optimize biclogical
degradation. Even under these conditions, the data were insufficient to conclude that PCB
decomposition was enhanced.

Effects of Time

The Fox River Database includes sediment and water test results for tissue samples collected
since 1971. During the 1970s, after PCB use in the manufacturing of carbonless copy paper
had ceased, PCB concentrations in fish tissue showed 51gmf cantly declining concentrations.
Since the mid-1980s, however, changes in PCB.levels in fish have slowed, remained constant
or, in some cases, increased. - -

Trends in PCB concentrations i in the su rface layer (i. e top four inches) of River sediment are
not consistent, but concentrations generally appear to be decreasing over time as more PCB
mass is transported downstream. However, the time trends showed that concentrations in the
subsurface sediments do not appear to be declining, This indicates that a considerable amount
of PCB mass remains within the sediments of the Lower Fox River. Any changes made to the

~cutrent lock and dam configuration on the River could result in increased scour and -

~ resuspension of those underlying sediments, which could in turn result in increases in fish tissue

‘concentrations. {n addition, soil eroded from the watershed mixes with and may further diiute

PCB concefitrations in fhe sediment.

Modeling Effort for the L ower Fox River
Four interrelated models were used in the RIFS to simulate the fate and transport of PCBs in

-the LoWer_ Fox River and Green Bay {(Figure 4). They are mathematical representations of the -
‘transport and transfer of PCBs between the sediment, the water, and uptake into the River and

Bay food webs. The models are intended not only to provide information on the fate and
transport of PCBs in an unremediated River system, but also to compare the potential remedial
alternatives in the FS. The models tend to estimate concentrations fower than the
concentrations actually observed in the River. The relative differences predicted by the model
are considered {o be refiable. -
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Figure 4 "Relahonshlp of Models Used for Rlsk Pro;ectloﬂs in the Lower Fox Rwer
and Green Bay ' B
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The model'ing” effort included:

-» Bed mapping of the Lower Fox River to define sediment thickness, sediment physical -
properties {such as total organic carbon and bulk density), and total PCB concentrations;

~*» Use of the whole Lower Fox River Model (wLERM) to simulate the movement of PCBs in
the water column and sediment of the Lower Fox River from Little Lake Butte des Morts
to the' mouth of the River at Green Bay; and,

".. Use of the Fox River Food Chain Model (FRFOOD) to simulate the uptake and
accumulation of PCBs.in the aquatic food chain in the Lower Fox River using model
results from wLFRM.

Bed mapping provided the foundation for the modeling inputs. Total PCB concentrations in
surface sediment for the baseline and action levels serve as inputs to wLERM . This model
projects total PCB concentrations in water and sediment. The output from this model is in turn
used in the bicaccumutation model, FRFood, to project whole fish tissue concentrations of PCBs
(Figure 4). The output from all of the models is then compared to the remedtal action levels
specified in the FS. This information is used in the FS to estimate the length of time it would take
for a receptor to achieve the acceptable fish tissue concentration inresponse to a given action
fevel. : : _ .

Taken together, these models provide a method for evaluating the. 10ngfterm effects of different
remedial alternatives and different action levels on PCB concentrations in water, sediment, and
aquatic biota in the Lower Fox River. The'models are then used to predict PCB concentrations
in the aquatic environment over a 100-year pericd under different remedial alternatives and
action levels. The modeling results are discussed in the FS, and a more detailed discussion on
modeling can be found in the Model Documentation Report. A complete copy of that report is
avaﬁable on the WONR's Lower Fox River Web page.
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Water Column _' ' -
The dominant current PCB source to the water column is sedlments Average River surface
water total concentrations are 54.6 parts per trillion (ppt), with parttculates and dissolved -
concentrations, 40.0 ppt and 14.6 ppt, respectively. There are significant seasanal variations,
particularly when the water temperature drops below 40° F. For example during the winter
months of December 1994 and February 1995, total PGB concentrations dropped to about 10 -
_percent of the average concentration. Average Green Bay ccncentrat:ons range from 18. 5 ppt
for zone 2 {o non-detect in zone 4.
*Fish and Other Biota B
PCB concentratlcns in fish are a result of the fish’s exposure to PCBs in water and Surface
sediment, through an aquatic food chain and/or a benthic food chain, respectively. WDONR
conttnues to collect and analyze fish tlssue data frcrn Iocatrons in the Fox Rwer and ‘Green Bay.

A wide variety of fi sh and other species have been collected and analyzed for the Fox River and
‘Green Bay from 1971 to present. Generally, concentrations in biota have been declining,
although the rate cf decilne varies depend ing upon the locattcn and time. -

Alr

PCBs can enter the air via vclattllzat[on from PCB-contaminated water and soil although
volatilization of PCBs is generally considered to be limited. Air monitoring during the 1999 SMU-
56/57 dredging project demonstrated that even under “worst.case” conditions {i.e., when
sediments are excavated and exposed to the air) that volat:hzatron of PCBs do not pose a
significant risk to humans or wﬂdilfe :

6.2.4 Geochemistry and Modeling Conclusions

In the RIFS, EPA evaluated PCB contamination at the Site using a number of tools. These tools
include geochemical analyses of the water and sediment, “time trends” (i.e., statrst;cal)
analyses, and analysis of biological monitoring data, and synthesis of the data_ by the application
of a set of complex mathematical (i.e., computer) models. PCB physical/chemical transport
and fate and PCB bicaccumulation models were applied to predict future levels of PCBs in the
Fox River and Green Bay sediment, water and fish.

7. CURRENT AND POTENTIAL FUTURE SITE AND RESOURCE USES

As one of Wisconsin's great rivers, the Lower Fox River has played.-and will continueto play a -
majar role in the history, culture, and economy of the area. The Fox River has.played an
important role in defining regional history and culture. Current and reasonably anticipated future
land use -and surface water use are described below.

7.1  Current and Reasonably Anticipated Future Land Use

Current land use includes a variety of residential, commerctal, agricultural, and industrial
activities. Use of the River and lands surrounding the River are projected to remain the same.
At this time, no changes in future fand use are known, nor are any new uses expected. Table 2
below summarizes current land use for &Us 1 and 2.
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‘Table 2 Predommant Land Use by Operable uriit

Operable Unlt : o Predominant Land Use .
1- Ll’cﬂe Lake Butte desMoris - ['Residential, industrial, and commercaal
2- Appieion to Little Rapids : | Residential, lndusmat commerc:al and
' o mE e agneultural . :

— -

Other uses of the Rlver mclude parks woodlands and recreataonal OUs 1 and 2 pass ’through
Winhebago, Outagamte and Brown Counties.- o

7.2 Surface Water Uses

= !ndustnal and commerc:a! purposes Uses include generat[on of electncal power arzd
mdustrtal/cornmeraal purposes.

= Residential/Domestic: Due to historic problems in the Lower Fox River, the main surface water
sources for human consumption for the areas surroundmg OU 1and 2 is Lake
‘Winnebago and groundwater {i. e., hot the Fox szer) :

= Recreat;on The Fox-River supports a vanety of water-based recreatuonal actwtttes mcludmg
sport fishing, waterfow! hunting, swimming and boating. Boating (both power and non-
power} is available on the River, particularly in Little Lake Butte des Morts. Tourism is -
populdr and important to the local economy.

= Eco!og:cal Resources: The Fox River and Green Bay support many speoles of b:rds (e.g., tree
‘swallow, Forsters and Common Tern, Double-crested Cormorants, Bald Eagles) fish
{(Rainbow Smelt, Alewife, Gizzard Shad, Shiner, Yellow Perch, Carp, Brown Trout and -

Walleye), and mammals (e.g., mink}, including sixteen {(16) species of State or federally
listed Threatened or Endangered species.

“The Lower Fox River provides diverse habitats for all trophic levels of the River and Bay
ecosystem. Plants, plankton, aquatic invertébrates, fish, amphibians, reptiles, birds and
‘mammals use the Fox River for feeding, reproduction and shelter. In addition-to the aquatic -
communities associated with the River, animals living in wetiands, floodplains and uptand’
communities are also dependent on the River. '

Both federal and state freshwater wetlands exist in the Fox River region, providing valuable
habitat.

8.  SUMMARY OF SITE RISKS

Baseline human health and ecological risk assessments were conducted to evaluate the
potential for current and future impacts of site-related contarhinants on receptors visiting,
ufilizing or inhabiting the Fox River and Green Bay in the Baseline Human Heatlth and
Ecological Risk Assessment (BLRA). The BLRA for the Lower Fox Riverand Green Bay was
prepared as a compamon document to the RI/FS and was finalized in December 2002.

In the portion of the report covering Human Health Risk Assessment (HHRA), cancer risks and
non-cancer health hazards were evaluated for the Lower Fox River and Green Bay. In the
Ecological Risk Assessment (ERA) pomon of the report, ecological risks were evaluated for
Lower Fox River and Green Bay. The BLRA supports the selected remedy.

The BLRA concludes that:
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. Human heatth and ecologlcal teceptors are at risk in each Operable Umt

» Fish consumption is the exposure pathway representing the greatest level of risk for human.
and-ecolagical receptors, other than the direct risks posed to benthic invertebrates via direct
exposure to contaminated sediments. ' .

'9 The pnrnary contarnmant of concem is PCBS
84 . Identlﬁcatmn of Chemicals of Conicern ' -

‘The Site includes the contaminated sediment fbund wutﬁtn the Lower Fox River and Green Ba&’ :

A Screening Level Risk Assessment (SLRA) was conducted to evaluate which chemicals in'the

‘system pose the greatest degree of risk io peopie and animals. identified Chemicals of
* Concern (COCs) include PCBs, dioxins/furans, the pesticide DDT and its metabolites (DDD and_ -
. DDE), the pesticide dleldnn and arsenic, lead, and mercury

'82 Human Health Risk Assessment

8.2.4. Summary Of Site Risks =~ | .

The site-specific HHRA evaluated both cancer risks and non-cancer heaith hazards from
exposure to PCBs in the Fox River and Green Bay, as documented in the Remedial
Investigation and Feasibility Study (RI/FS). This discussion emphasizes cancer risks and non-
cancer health hazards due to PCBs in the Fox River and Green Bay that exceed EPA's goals
for protection.” For cancer, regulatory decisions are made ranging from risk levels of onein a
million (10°°) to one in 10,000 (10%). A one in a 100,000 cancer risk level is commoniy used in
federat and state regulatory decisions. For non-cancer, a hazard index {(H1) of 1 is the most
frequent basis for risk management decisions. Cancer risks and non-cancer hazard indices in
Green Bay were calculated to-be generally similar to the Fox River. The cancer risk and non-
cancer hazard indices in the Fox River and Green Bay are above EPA’s levels of concern for
fish consumption. Consistent with Superfund policy and guidance, the Human Health Risk
Assessment (HHRA) is a baseline risk assessment and therefore assumes no actions {i.e.,
remediation) to control or mitigate hazardous substance releases and ro institutional controls,
such as the fish consumption advisories and fishing restrictions that are currently in place, which
are intended to control exposure to hazardous substances. Cancer risks and non-cancer
hazard indices were calculated based on an estimate of the reasenable maximum exposure -
(RME) expected to occur under current and future conditions at the Site. The RME is defined
as an upper end exposure that is reasonably expected to occur at a Site. EPA also estimated
cancer risks and non-cancer hazard indices based on central tendency {(CT), or average,
exposures-at-the Site. For both the RME and CT exposures, average contaminant {e.q., PCBs}
levels in fish were exceeded. The following discussion summarizes the HHRA with respectto
the basic steps of the Superfund HHRA process: 1) Data Collection and Analysis, 2} Exposure
Assessment, 3) Toxicity Assessment and 4) Risk Characterization, '

'8.2.2 Data Collection and Analysis

The HHRA utilizes documents relating o the nature and extent of PCB contamination af the Site
developed as part of the RI/FS. These RI/FS documents provide both current and projected
future concentrations of PCBs in air, fish, sediments and river water. To calculate cancer risks
and non-cancer hazard indices, the infofiation on concentrations in these media (Tables 3 and
4) are combined with other information on exposure {see Section 8.2.3} and toxicity {see
Section 8.2.4)."
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Table 3

' Summary of PCB Data and Medium-Specuﬁc Human Exposure Pomt
Concentrat:ons for OU 1 ) S
'ConCe:nfrz;tibﬁ' . E;p:qs({ré
Exposure Chemical of Detected Freq:::e ney Point - 'S_tatif,tical
Point Concern Nin. Max. Detection | Conc¢entration | Measure -
- {ppm) :
. - 0002 | 22271 5395661 370 1" "fmean
Total PCB «
Sedlmen.ts Ioa.. s ~ ppm — ”
| suface [ | particulate |- O-13...1740.16 1 34141 iseE05 | - Mean
Water ] Total | ] g/l -} nglt | |
Diret ~ {PCBs [ I~ | 19 | | PP
Conhtact dissolved - .1.4-ng!L ngfL 40!46 111E-05 -
Fish ' -
Tissue Total PCBs 00985 1 38 1. 11n13 L1168 mean
A{Walleys) PP Pp " ' o '

ng/L - nannograms/Liter
ppm - parts per million

*data submitted with comments from the respons;b!e parties included dara from LLBdM in excess of
360 ppm PCB. : : :

Data SOUCEs:

Concenfrat:ons and detectfons for surface waler — Rl Tables, 5-1 5-16 and RA Tabfe 6—1 4

Point of exposures - RA Table 5-31, 6-8.

Table 4 - ‘Summary of PCB Data and Medlum-Specaﬁc Human Exposure Pomt -
' Concentrations for OU 2 :
‘Concentration Exposure
Exposure Chemical of Petected. Frequency Paoint Statistical
Point © Concern - of Detection | Concentration Measure
Min. | Max. {ppm)
Sediments | Total PCBs 0 ppm 4 188/263 1.40 ‘mean.
. particulate 2‘0;3- 5:]2'-35 34/41 1.19E-05
Surface . .g. — et B - o
Water Total . -
Birect PCBs . _ 0.026 | 18.86 _ _ mean -
Contact dissolved ﬁgIL ngz'L'. 84/85 4.84E-06
Fish . R
Tissue Total PCBs BT 4 990 g 274 " mean
(Walleye) PP pem : -

ng)L - nannograms/Liter
ppm - parts per million

Data sources: ' _ _
Concentrations and detections for surface water -- Rl Tables, 5-1, 5-16 and RA Table 6-14.

s
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Flsh at the Slte have been coliected by the WDNR for approximately 35 years with f sh

- advisories in effect since 1976. Fish samples have been analyzed for PCBs (both lotal PCBs

and selected congeners), Dioxins/furans. {specifically, 2,3,7,8-TCDD and 2,3,7,8-TCDF), BDT |
{dichlorodiphenyitrichiofoethane), a pesticide, and its- metabolites (DD and DDE) Dieldrin
(pesticide), arsenic, lead and mercury. These: rion-PCB contaminants were found fo present
substantially fess risk compared to PCBs. Additionally, some of the other contaminants
identified in sediment have similar fate and transport properties, and are generally found with
PCBs. For this reason, a remedy-that effectively addresses PCB exposure will also address the
other COCs {with lesser toxm:t[es) in the sediment.

The conceptual site modet- 1dent1f‘ ies potential receptors for COCs and exposure pathways. As
discussed above, determination of PCB exposure provides'a sound basis for characterizing
significant human health risks at the Site.  Estimates of the exposures aliow a ‘quantitative risk- -
evaluation. This was done for fish, sediment, drinking/river water, and air. Most Site risks were
determined to relate to fish consumption, with only minimal risk associated with other potential -
exposures {e.g., inhalation, direct contact). Thus the discussion below focuses on risks and
exposures related to fish consumption. ' : '

Specifically, these quantitative risk calculations from fish consumption were based on wet-
weight PCB concentrations in fish fillets, as generated by WDNR's bicaccumulation models, Fox
River Food (FRFOOD) and Green Bay Food (GBFOOD). The fillet represents the portion of the
fish most commonly consumed. The fish exposures were derived by weighting the model
output by reported angler preference for species consumption (i.e., weighting the modeled PCB
concentrations in fish to reflect the species caught and consumed by anglers) and by averagmg
over Iocatlon within the study area. : .

8.2.3 Exposure Assessment

The exposure assessment evaluates exposure pathways by which pecple are or can be
exposed to the contaminants of concern in different media (e.g., fish, water, and sediment).
Factors relating to the exposure assessment include, but are not limited to, the concentrations
that people are or can be exposed to and the potential frequency and duration of exposure.

Concepiual Site Model
Human exposure to PCBs through consumption of fish presented the greatest risk. Other
human exposure pathways such as inhalation, drinking contaminated water or direct _exposure

- presented no significant risk. The human health conceptuai __s_if_e model is shown in Figure 2.

Exposed Populations
Recreational and high intake (i.e., subsistence) fish consumers are the mast likely pepulation to.

have significant PCB exposures. Populations that may have portiens of their members engaged
in subsistence fishing include Native Americans; and Hmong (Laotians). Sensitive populations
that were qualitatively evaluated include highly exposed (i.e., subsistence) anglers and their '
families as well as infants of mothers who ingest fish that are exposed in utero andfor through
consumption of breast milk. With respect to subsistence or highly exposed angler poputations
in Wisconsin, review of the literature suggests that these populations are likely to be adequately
represented in the HHRA. With respect to infants (less than one year old), exposure to PCBs in
utero and via ingestion of breast milk are known exposure routes that pose risks to fetal

.....

Standard EPA defauit factors were used for angler body weight [e.g., 72 (kilograms (kgs jforan
adult], . .
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Fish Ingestion Rate - : . S O
Several fish conSumpt:on surveys were used to evaluate fi sh mtake rates for beth recreatxonal
and hzgh intake fish constmers. Speczf ic studies included: West {1989, 1993) conducted in ~ -
Michigan; Fiore (1989) conducted in Wisconisin: Hutchmson and Kraft conducted in Wisconsin -
(1994) and Hutchinson (1999) conducted in Wisconsin. The RME fish ingestion rate was -
determined to be 59 grams per day from the West studies while 81 grams was determmed for
high mtake fishés, using the findings from Hutchmson and Kraft (1 994) :

Mm
Values of 30 years for Central Tendency Exposure {CTE) and 50 years for the RME scenario .

were established based on EPA pubhshed estlmates of the years persons hve in the Lower Fox
Rwer and Green Bay area

PCB Cookingloss = o . s g
PCB losses during cooking were assumed o be 50 percent based on stud;es reported iy the
literature. Potential PCB loss mechanisms include removing sKin and fat, draining cookmg
fluids from the fish and grilling to aﬂow oii to drlp away from the t” sh.

Probab;hstic Analysis : _
in addition to the point esttmate {i.e., determm{stlc) ana[yses a probabxitstic anaiy51s was-

performed to provide a range of estimates of the cancer risks and non-cancer health hazards
associated with the fish ingestion pathiway. The probabilistic analysis heips to-evaluate
variability in exposure parameters {e.q., differerices within a population’s fish ingestion rates,
number of years anglers are exposed, body weight, etc.) and uncertamty {i.e., lack of complete
knowledge about specific variables). The deterministic risk analyses using pomt estimates to
generate RME exposures and risks was found to compare favorably to findings from the
probab:listac approach

8.2.4 Tox101ty

The toxsmty assessment determines the types of adverse heaith effects assoc;ated with PCB
exposures and the relationship between the magnitude of exposure (dose) and severity of
adverse effects (response). Potential health effects for PCBs include the risk of developing
cancer over a lifetime. Other non-cancer health effects; such as changes in the normal.
functions of organs within the body (e.g:. changes in the effectiveness of the immune system),
are also associated with PCB exposure.  S8ome of the 209 PCB congeners are considered to be
structurally and mechanistically simitar to dioxin and exert dioxin-like effects.

Sources of Toxicity Information. B

The HHRA used the current consensus toxicity values for PCBs from- EPA s lntegrated Rlsk
Information System (IR!IS) in‘evaluating the cancer risk and non-cancer health effects of PCBs
IRIS provides the primary database of chemical-specific toxicity information used in Superfund
risk assessments. More recent toxicity data are provided in Appendix D of the BLRA. These
data do riot change EPA’s use of IRIS values. For the dioxin-like PCBs, the HHRA used toxicity
information for dioxin (2,3,7,8- TCDD) provided in EPA’s 1997 Health Effects Assessment
Summary Tables.

Cancer = '

EPA has determlned that PCBs cause cancer in animals and probably cause cancer in humans
(B2 classification or likely to cause cancerin humans). EPA’s cancer slope factors (CSFs) for
PCBs represent plausible upper bound estimates, which means that EPA is reasonably
confident that the actual cancer risks will not exceed the estimated risks calculated using the
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CSFs For fish mgeshon the: pathway determined to be of greatest concern, CSFS of2 (mg.’kg
dayY* and 1 (mg/kg-day)* were used for the RME and CT (average) exposure, respectively. -

For dermal and inhalation exposures, a CSF of 2 (mg/kg-day)" was used with a dermal
absorption fractton of 14 percent, consistent with the IRIS.chemigcal file. .For inhalation, a CSF of
0.4 (mg/kg-day) was used. For the dioxin-like: PCBS the C8F for 2,3, 7 8 TCDD of 150 ,000

'(mga’kg-day) was used.

' Non-Cancer Health Effects
‘Serious fion-cancer health effects have béen observed in animals exposed to PCBs Studres of

Rhesus ronkeys exposed through ingestion of PCBs (i.e., Aroclors 1016 and 1254) indicate a

-Teduced ability to fight infection and reduced birth weight in offspring exposed in utero. Studies

of non-cancer heaith effects, including neurobehavioral effects observed in childrén of mothers
who consume PCB-contaminated fish were summarized in the baseline risk assessment and;
are being evaluated by EPA as part of the Agency’s IRIS process. The toxicity assessmentis.
an evaluation of the chronic (e.g., 7 years or more) adverse health effects from exposure to
PCBs. The chronic Reference Dose (RfD) represents an estimate (with uncertainty spannmg an

~order of magnitude or greater) of a daily exposure level for the human population, !nc[udmg
sensitive populations. (e.g., children), which i is likely to be without an appreciablerisk of

deleterious effects during a lifetime. Chemical exposures exceeding the RiD do not predact ,
specific disease. For the fish ingestion pathway, the oral RfD for Aroclor 1254 of 2'x: 10" mglkg-
day was used for. the RME and CT (average) exposures, because the congener analysis of fish

‘samples more ciose!y resembled Aroclor 1254 rather than 1016 For the sediment and water

ingestion pathways, the oral RfD for Araclor 1016 of 7 x 10”° mg/kg-day was used because
analyses of sediment and water samples most closely resembie Aroclor 1016. For the dermal

“contact pathway, dermal RfDs were extrapolated from the oral RfD for Aroclor 1016.

8.2.5 Risk Characterization

This final step in the HHRA combines the exposure and toxicity information to provide a
quantitative assessment of site risks. Exposures are evaluated based on the potential risk for .
developing cancer and the potential for non-cancer health hazards. :

8.2.6 Cancer Risks

Cancer risk is expressed as a probability. For example, a 10™ cancer risk means a one in-
10,000 excess cancer risk, or an increased risk of an individual developing cancer of one in
10,000 as a result of exposure to site contaminants under the conditions used in the Exposure
Assessment. Under Superfund, acceptable exposures RME cancer risk must be defined with
the range of 10 to 10° (corresponding.to a one.in 10,000 to a one in:1,000,000 excess cancer
risk). Excess lifetime cancer risk is caicutated from the following equation:

Risk = CDI x CSF
where: Risk = a unit less probability (e.g., 1 x 107 of an individual developing cancer)

CDI = Chronic Daily intake averaged over 70 years {mg/kg-day) )
CSF = Cancer Slope Factor, expressed as (mg/kg-day)”

At this Site, cancer risks to the RME indiyidual associated with ingestion-of fish are above EPA’s
generally acceptable levels, as shown below in Tables 5 and 6. In addition, cancer risks to the
average (CT) individual associated with ingestion of fish are above EPA’s goal for protection.
Tables.5 and 6 beléw summarize key cancer risks from Tables.5-82 and 5-86 from the Human .
Heaith Risk Assessment for the Site. Cancer risks from:exposure to dioxin-iike PCBs were
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cemparable to the cancer. nsks from the non-daox[n Ilke PCBs presented below for t" sh

ingestion. -

T:'aele 5

‘Canéer Risk from Fish Ingestion — Summary for OU:1

- Pathway

RME Cancer Risk

cT (AVeraer Cancer Risk

Recreational Angler
AllFish..
Walleye A

I—Ilgh Intake {1 e\, Sub51stence) Ang[er '

5.2 x 104{5.2in 400 000)

. 15x10“(15m 10000)

_ 72x1o*‘(72m 10000)

7.8% 10 (‘fam 100000)
22x10 (2211'1 100, 000)

1 1'0"‘_'-(1_',_1,_in 10,'900; |

AliFiSh . s e I L e Era N AT -
Waileye 120x 10™ (2.0 in 10,000} ' 3_.2-; 105: {32in 100,000} - -
Table 6 - Cancer Rlsk from Flsh Ingestton Summary for OU 2
- Pathway _'_'IR_ME_' Caj_n_de_r Ris‘k_l' o CT (Average) Cancer Rlsk
Recreattonai Angler _ .y
AllFish . 4.9 10" (4.9 in 10,000) 74x. 10’5 {74in 400 000)
Walleye 16x10*(1.6in 10 000)

High Intake {i.e, Subastence Angler}
' All Fish
Walleye™ * -

6.8 x 10“ {681in 10000)

23x10%(23in 10000) -

1 24x10° (24m 100 000)

1. 1x1o“ (1.1in 10,000}
'35x10° {35m 100000)

8.2.7 Non-Cancer Heaith Hazards

The potential for non-cancer health-effects is evatuated by comparing an exposure level over a.
specified time period {e.g., 7 years) with Reference Dose (RfD) derived for a similar exposure
pericd. An RID represents a level that an individual may be exposed {o that is nol expecled o
cause any deleterious effect. The ratio of exposure to toxicity is called a Hazard Quiotient (HQ).
An HQ less than 1 indicates that a receptor’s dose of a single contaminant is less than the RfD,
and that toxic non-carcinogenic effects from that chemical are unlikely. A Hazard index (B}
represents the sum of the individual exposure levels for different chemicals. and different media

(e.q., fish, water, sediment) compared to theilr corresponding RiDs (i.e., Hi is the sum of HQs for

an individual). The key concept of a non-cancer Hi is that a threshold level {measured as an Hi
of 1) exists below which non-cancer health effects are not expected to occur. Undérthe federal
Superfund program, EPA’s goal for protection for non-cancer health hazards is an Hi equal or

iess than 1 for the RME individual.

The HQ is calculated as follows:

Non-cancer HQ = CDI!RfD

where: CcDl= Chromc daily intake (rng/kg-day)
RfD = Reference dose (mg/kg-day)
COtand RfD are expressed in the same umts and represent the same exposure period (i.e.,

chrontc)

At thls Stte all non-cancer RME hazard :ndxces from the consumptzon ef PCBs infi sh are above

EPA's generally acceptable levels; as shown below {see also Table 6). Risk:to children is

Page 26 of 97

5
3

3

a7y

[ FP—

LR



Fox River and Green Bay ROD for QU 1 and OU 2

particularly elevated Tables 7 and 8 below summarize key non-cancer risks from Tables 5-84;
5-85, from the Human Heatth Risk Assessment for the Site. In addition, non-cancer hazard
indices to the average (CT) individual are above EPA’s generally acceptable levels. Non-cancer

hazard indices for dioxin-like PCBs were not evaluated. quantitatwely due to EPA’s ongomg

evaluation of dlox:n toxicity.

. . i1 )
Table7 ~  Non-Cancer Health Hazard from Fish ingestion f_Summary for OU 1
Pathway RME Non-Cancer Hl - CT (Average}.)uNon-Cancer
Retreational Angler - . — T
Al Fish- ' T - _ 20 _ R
 Walleye - B : 0 14
_High intake {i.e., subs;stence) Angler N o
ANl Fish | 27 7
Walleye 8 T ' 2
High Intake Recreational Chﬂd ' ' _
Al Fish - ' N 47 N 12.
Walleye - - ' B 2 o .3
High intake Subsisténce Child ' ’ ' , e -
Al Fish’ L 85 - - ' 17
Walleye ' 19 - _ 5
Table8  Non.Cancer Heaith Hazard from Fish !_n‘gestfon ~ Summary forOU 2
Pathway = . | RMENon-Cancer Hi ¢1 (‘g‘;‘l‘:‘?ﬁf&?"“‘;
| Recreational Angler -~ - C 84 21
High Intake {i.e., subsistence) Angler - 115 ' 30

8.2.8 Probabilistic Analysis

In addition to the deterministic calculations discussed above, EPA calculated risks for ingestion
of fish in the Fox River and Green Bay using a probabilistic analysis, consistent with EPA
guidance on probabilistic risk assessments (EPA, 1999). This analysis supportsand
complementsihe pomt estimates of risks and hazard indices catculated m evaluaﬁ@ns of -
exposure to PCBs i in ﬁsh

Deterministio RME estimates of risk and hazard index provided in the probabilistic evaluation
are generally consistent within the 90" to 95" percentiles of the respective probability
distributions of risk and hazard indices. This is consistent with the interpretation provided by
EPA (EPA, 1998) of the RME as a plausible high-end risk or hazard index for the exposed
population. '
Deterministic CTE estimates of risk and hazard index are generally close to the means of
probability distributions of risk and hazarg-index. This is consistent with the mterpretation of the
CTE as the average risk or hazard index for the exposed population.
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8 2. 9 Uncertamty '

The process of evaluating human health cancer nsks and non-cancer hazafd mdices mvolves
‘multiple steps. -Inherent in each step of the process are uncertainties that ultimately affect the
final cancer risks and non-cancer hazard indices. Important sources of. uncerta:nty in the HHRA
are discussed below: -

The use Of a bioaccumulation model to generate future concentrations of PCBs in fish if no |
action occurs were used-in the HHRA calculations. WDNR minimized this uncertainty to the -
extent possiblé by developing a bicaccumutation model specifically for the Fox River Fox River
and Green Bay {i.e., “FRFOQD" and “GBFQOD", respectively), calibrating the model to the
-extensive database for the Fox River and Green Bay. Additionally the model was revised based
on a peer review sponsored by the Fox River Group. Based on the model ¢alibration (i.6., the
ability of the fish bicaccumulation model! {0 capture the historical observed Itpld-normaiazed PCB
measturements in fish), and the feedback received-from the peer review, the model. uncertamty
is not sufficient to change the ‘'overall conclusion of the HHRA that cancer risks and'i non cancer

. hazard indices due to ingestion of fish are above acceptable levels. '

- Time Trends S

~ Although concentratlons in fish may be decreasing over time for some f sh spec:es in OU. 1 and
OU 2 these trends were not consistent with all species. In addition, trends in theé surficial -
sediment layer are not consistent and concentrations in deepeér sediments are not decreasmg

Additionally, events that may scour sedi [ments may cause declmmg frends currentiy observed to

either slow or reverse.

Fish Ingestion Rate
This uncertainty in the fish ingestion rate was mm;mazed by relyingon a number of surveys.
‘These included Michigan angler surveys for recreational anglers by West ef al., 1989 and 1893,
and a Wisconsin angler survey by Fiore, 1989. For high intake fish consumers, surveys by
Waest et al., 1993, Peterson, 1994 and Hutchison and Kraft, 1894, Hutchison, 1984, and
. Hutchison, 1999 were also considered. In addition, the sensitivity/uncertainty analysis _
conducted for the probabilistic analysis showed that, despite the use of different fish, the overal
conclusion of the HHRA -- that cancer risks and non-cancer hazard indices due to ingestion of
fish are above levels of concern, essentially remains the same.

PCB Toxicity
EPA describes the uncertamty in the cancer toxicity values as extendmg in both directions (i.e.,

contributing to possible underestimation or overestimation of cancer slope factors (CSF))
However, the CSFs were developed to represent plausab[e upper bound estimates, which
means that EPA is reasonably confident that the actual cancer risk will not exceed the estimated
risk calculated using the CSF. The CSFs used in the HHRA were extemal!y peer reviewed and
supported by the panet of expert scientists and are the most current values recommended by
EPA in IRIS. Non-cancer toxicity values also have uncertainty. The current oral RfDs for
Aroclor 1016 and 1254, which were used in the HHRA, have uncertainty factors of 100 and 300,
respectively in order to provide for protection of public health. The RfD for Aroclor 1016 was’
externally peer-reviewed and supported by the panel of scientists. The RfD for Aroclor 1254
was developed using the same methodology as Aroclor 1016 and was internally peer-reviewed.
Since these RfDs were developed, a number of recent national and internationa!l studies have
reported possible associations between deveiopmentai and neurotoxic effects in children from
prenatal or postnatal exposures to PCBE” ' In light of these new studies, the current RfDs are
currently being evaluated as part of the RIS process. It would be inappropriate to- prejudge the
results of the IRIS evaluation at this time.
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PCB Body_Burden

‘The fact that any previous exposures {either. background or past consumpiten of PCB—

contaminated fish) may still be reflected in-an individual ' s body burden today.is an. add:tional
source of uncertainty and may resuit in.an underesttmate of.non-cancer hazard mdlces and
cancer risks.

. PCB Bivaccumulation Modeling
- The use of a bicaccumulation modet to generate esttmatlons ef future concentratlens of PCBS in

ﬁsh if no action occurs were used in the HHRA calculations. WDNR minimized this uncertainty
to.the extent possible by developing a bioaccumutation model! specifically for. the Fox River and’
Green Bay (i.e., FRFOOD and GBFCQD, respectively), calibrating the model to the extensive -
database for the Fox River and Green Bay. Additionally the model was revised based ona peer
review sponsored by the Fox River Group. Based on the model calibration (i.e., the ability of the .
fish bioaccumulation model to capture the historical observed i[pzd-normalxzed PCB :
measurements in fish), and the feedback received:from the peer review, the model uncertamty
is.not sufficient to change the overall conclusion of the HHRA that cancer risks: and non-cancer

hazard Indlces due to mgestlon of fi sh are above acceptable 1evels

8.3 Ecologlcai Risk Assessment

The Lower Fox River and Green Bay provide habitat function for a variety of invertebrates, fish,
birds, and mammals that inhabit or use this watershed for foraging, reproducing, rearing young

and other life cycle requirements. The Lower Fox River basin and Green Bay varies
considerably in its potential to provide and support different kinds of wildlife habitat-and this
variability affects the wiidlife diversity and poputations. The BLRA focuses primnarily on aquatic,
or aquatic-dependent species. Aquatic habitats within the area are wettand (e.g., Lower Fox
River and Southern Green Bay), and riverine {e.9.; Lower Fox River).

The significant groups of wﬂdllfe found within these habitats mclude the following:

‘s Both pelagic and benthtc aquatic mvertebrate specnes form the primary prey in the food
webs of the River and Bay. Species of ofigochaetes and chironomids {(e.g., worms and
midges) are typically most abundant and are found throughout the Lower Fox River and
Green Bay. Amphipods; crayfish, snails, and mussels are also present in the River and
Bay. Zebra mussels, an exofic species, are present throughout Green- Bay and the
River.

"= Fish of the region include saimon/trout; game fish, including walieye, yellow perch, and
northern pike; and pelagic and benthic non-game fish. A discussion of the signifi cant
fish species within the study area is presented later i m this section.: '

= Birds«of the region include raptors; gulis/terns, diving birds, migratory waterfowl,
passerines, shorebirds, and wading birds.- A listing of the significant bird species within
the study area is presented later in this section. These animals are found nesting,.
feeding, and living in both terrestrial and agquatic habitat environments.

"= Mammials of the region include large and small game animals that generally live in open
or wooded habitat, as well as fur-bearing animals that may foragé or live within or near
aquatic environments. The small and large game animals include rabbits, squirrels, and
deer. The fur-bearing animals include beaver, red fox, mink, raccoon, muskrat, and .
ofter. Additionally, bats feed on lnsects in the vicinity of Lake Winnebago and near the
communities along the Fox River. Few of the mammials will be discussed in detail within
this document. Mink are the principal species discussed in the BLRA,
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* Reptiles and amphtblans including snakes, turtles, frogs, and’ toads are present in '_he_'” :

region (Exponent 1998): Typtcally, the frogs-and turtles” confine thémsslves to the .
- < wetland and near shore areas while several snake Species dnd toads are found i
- association with-both terrestrial and aquatic-habitats. Frogs and toads that dwelli |n
wetlands or near shore areas are fed upon by wading birds of the region. '

Through the mid-1870s the population levels of fi sh species, such as walleye and perch, were

ow within the Lower Fox River and souttiem Greent Bay ecosystems. Contaminants, along: wuth-

low dissolved oxygen (DO) conditions brought about by:uncontroited and uhtreated wastewater
durfiped into the River, wére believédto be a contributing factor: causing low population’ ievels.
Principal species found within the system were those that couid tolerate these condstsons
especualiy bulihead and carp ' : : :

With the lnstltutson of water quai:ty controls in the m:d 19?05 contammants and DO GOT\dlthﬂS
improved. - The WDNR undertook & program to reintroduce - walleye into the River arid Bay
through a stocking program beginning in1973. That program was very successful; setf-
sustaining populations of walleye now exist within the River and Bay. ‘Recerit electio-fi shmg
“caich data for walleye from De Pere dam to the mouth of the Lower Fox Rrver are shown on
Flgure 2-15 of the BLRA. : : . :

in addition {o walleye, a number of other species were reestablished in the Lower Fox River and

Green Bay, including white and yellow perch, alewife, shad; bass, and other species. ;Historicai
anecdotal data from the Oneida tribe and more recent creel survey data from the WDNR-
indicate that Duck Creek and Suamico tributaries to southern Green Bay were used by
numerous fish specaes (Ne[son 1998) - ..

The WDNR has completed extenswe f sh surveys in the Lower Fox Rtver and mner Green Bay.
However, due to the numerous factors that may effect fish populations, simply reviewing and
comparing the population survey results from various years is not valid. Year:-to-year fish. .
populations do not necessarily indicate whether conditions within the River/Bay are degraded or
improving because other environmental, physical, or biological factors may be impacting select
fish species at any given time. Setected fish surveys for the Lower Fox River have been
reviewed to provide data on the types of fish present within the system at given points in time.
However, no in-depth analysis of whether these population surveys indicate declining or
improving conditions is included. No Green Bay fish surveys are inctuded in this discussion.
Rather, the personal observations from WDNR and MDNR personnel familiar with both the
commercial and sport fisheries of Green Bay are used.

8.3.1 Screening Ecological Risk Asee__ssme'r_:t _-

The Screening Ecological Risk Assessment (SERA) for the Lower Fox River and Green Bay
focused on the potential for ecological fisks associated with chemicals in sediments, surface”
waters, and biota. The SERA was conducted using conservative exposure and effects
scenarios in an effort to identify which of the over 300 contaminants previously identified
potentially posed risks to ecological receptors Data from 16 separate comprehensive studies
conducted on the Fox River and Green Bay by state, federal, university, and private parties
were used to assess risk. The objective of the screening was to identify a smatler list of
contaminants that would be carried through to the baseline risk assessment.

As defined in the Superfund Risk Assessfiient Guidance (EPA, 19873}, foiiowmg the completion
‘of the SERA, a Scientific Management Decision Point (SMDP) was necessary to review the
results of the SERA. The technical team of risk managers and risk assessors, collectively

Page SO of 97

Ceean

i oy




Fox R:ver and Green Bay ROD for OU { and QU 2

referred to as the Biological Techmca! Assistance Group-(BTAG), were assembied durmg the -
SERA process to specifi caily address SMDPs and provide technical review; _

The SMDP was formahzed in a memo from WDNR dated August 3 1998 (Appendlx A- RA}. .
The memo identified and justified which chemicals should be carried forward into the RA, based
on the potential for either human health or ecological risk. Of the 75 chemicals that.were above .
screening level risk criteria, only those with the most potential for adverse risk were carried
forward as BLRA contaminants of potential concern {COPCs).

The retamed COPCs include: PCBs (expressed as total and PCB coplanar congeners), dxoxm
and furan congeners,; DDT and its metabolites DDE, and DDD, dieldrin, arsenic, lead, and =~
mercury. Sediment HQs were greatest for PCBs based on both human heath and ecologacal
nsk—based screemng leve!s : :

8.3. 2 Baselme Ecological Rlsk Assessment

The overall ecological goals of the Base!ine RISR Assessment (BLRA) for the Lower Fox Rlver

-and Green Bay were to

o Examine how the -centarriihahts_of_ potential concern (COPCs) carried forward from the '_
Screening Level Risk Assessment (SLRA) (RETEC, 19898b) move from the sediment
- andwater into ecological receptors within the Lower Fox River and Green Bay

. Quantlfy the current {or baseline) ecolog[cal risk assoaated wzth the COPCs

. D[stmgwsh those COPCS which-pose the greatest potent:al for risk to the enwronment
and should be carried forward as contaminants of concern (COCs) in the FS.

. Determme which’ exposure pathways lead to the greatest risks.

¢ Support the selection of a remedy, which. ehmmates reduces, and/or controls identifi ed
risks by calculating sediment quality thresholds (SQTs).

Consistent with Superfund policy and guidance, the BLRA is a baseline risk assessment and,
therefore, assumes no actions {remediation) to control or mitigate hazardous substance
releases. The following discussion summarizes the BLRA with respeci to the four basic steps of
the Superfund Ecological Risk Assessment process: 1) Problem Formulation, 2) Exposure
Assessment, 3) Effects Assessment and 4} Risk Characterization.

Problem Formulatao-n

Chemicals of Concern

PCBs were carred forward in the BLRA as. the primary COPC because SLRA-caiculated..
sediment hazard quotients (HQs) ranged from 1,514 to 5,872, generally several orders of
magnitude greater than HQs for other COPCs. Although 2,3,7,8-TCDD is the most toxic dioxin
congener, al structurally related dioxin and furan congeners were evaluated for toxicity based -
on the toxicity equivalency method, further described in Section 6.3.2 of the BLRA. The dioxin -
and furan congeners that will be evaluated are those that have been megsured in Site media -
and those.that have toxic equivalency factors (TEFs). The only PCB congeners that were
evaluated for dioxin-like toxicity are those that most structuratly resembie dioxin and have the.
greatest potential for bioaccumulation: congeners 77, 81, 105, 118, 126, and 169, as further
discussed in Section 6.3.3 of the BLRA. .
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The electromc Fox River Database {FRDB) currently contains mors than 500 000 records _
representing contaminant data fiom sediment,-water,-and tissue data.. Total PCBs are the' most.
frequently found analyte in the database. 1983 was used as a cut-off date for inclusion of data

for the evaluation of fisk for several reasons: 1) the contribution of these data towards assessing

risk'was considered to-be less advantageous than the greater accuracy obtained by evaluatlng
risk based on more current data; 2} no data collected prior to- 1989 were validated, and 3)
although data collected in 1989 were not validated, the total number of samp{es coilected in thls
year is more than 30 percent of ali samples coliected S P

_Complete Exposure Pathways - S SRR ' -
Currently, the principat source for COPCs is the: contammated sediment deposﬁs found
throughout the system. The prmmpa! transport mechanism is sediment resuspension, w:th :
transport occurring by downstream currents in the Lower Fox River, and by discrete. ...~ :
resuspension transport and deposition events within Green Bay (WONR, 1998b, 19980) The

- fate of these contaminants, following their release into the water colurin, depends onithe . -
chemical properties of the contaminant, abiofic factors within the receiving environment (e. g .
organic carbon in sediments, pH, surface water hardniess), and intéraction with the biotic

‘environment. This interaction ¢an result in degradation, transformation, or bioconcentration of
the contaminant. The fate of a contaminant is not fixed, and the degree of contaminan{ .
exchange between surface water, sediment, sediment pore water, and biota varies.

Aquatic organisms can be exposed to COPCs through the water column, through ingesting
sediments, and through consumption of contaminated prey. Water column organisms are
exposed to dissolved and pamcufate -based COPCs through respiration, ingestion and direct-
contact. Benthic invertebrates are exposed through direct contact and ingestion of
contaminated sediments. Benthic fish, carnivorous birds and carnivorous mammals can
incidentally ingest sediments during feeding on prey species. Al of the COPCs have the
potential to biomagnify up the food chain except for lead and arsenic, which-can bioconcentrate.
Therefore, benthic irivertebrates, fish, birds and mammals are alt exposed to COBCs by
consuming contaminated food. : :

PCBs in the environment are stable and persistent; cycling rather than degradation represents
the predominant fate. PCBs are highly lipophilic and, therefore, more readily bind to sediments
or accumulate in tissues rather than remain in the water column. Aquatic organisms-can be-
exposed to PCBs through the water colurnn, through ingesting sediments, and through = -
consuming prey. For invertebrates, both aquatic and benthic, exposure to PCBs through -
contact with the water column or pore water contributes significantly to the total body burden of
total PCBs. For most species, however, particularly those at high trophictevels, prey -
consumption is likely the primary route of exposure. Biological uptake of PCBs by aquatic
organisms appears to be species-specific. Rates of accumulation vary depending on species,
age, sex, and size.- Generally, when equally expOsed fsh accumu!ate two to three times more-
PCBs than aquat:c invertebrates. : -

Btoaccumulatson of non-polar organic compounds occurs as a result of uptake by a receptor
followed by partitioning of the compounds into the receptor’s organic carbon comparntment-the
lipids. Once chemicats are accumuiated within an organism’s lipid fraction, biecmagnification
may occur when organisms at lower trophic levels are preyed upon by receptors higher in the
food chain. The net result is an aggregate increase in t[ssue body burdens of the chiemicals at
higher trophic levels. :

Animals and plants !iving in or near the River, such as invertebrates, fish, amphibians, and
water-dependent reptiles, birds, and mammals, are or can be exposed to PCBs directly and/or
indirectly through the food chain. Ecological exposure to PCBs is primarily an issue of
bioaccumulation through the food chain rather than direct toxicity, because PCBs bioaccumulate
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in the environment by btoconcentratzng (ie., belng absorbed from water and accumutated in
tissue to levels greater than those found in surroundlng water) and btomagmfymg (e
increasing-in.tissue concentrations as they go up. the food chain through two or more trophic_ N
levels). As a result, the- ecologtcai risk assessment emphas:zes indirect exposure af various
levels of the food chain to address PCB-related nsks at higher trophlc levels. The eCOIOgIC&lI N
conceptual model is provided in Frgure 3.

Assessment Endgornts
Appropnate selection and definition of assessment endpomts whlch focus the nsk assessment

design and analysis, are critical to the utility of risk assessment. it is not practlcal nor posstble

- to directly evaluate risks to all of the individual componénts of the ecosystem at the Site.

Assessment endpoints were selected for the risk assessment based on particular components
of the ecosystem that could be adversely affected by the contammants present E[ght o
assessment endpoints were developed to, evalugte the risk of Contaminants in. the Lower Fox .
River and Green Bay. They include the functioning of water. column and benthic mvertebrate
populations, benthic and pelagic fi sh survival and reproductton insectivoraus, p!scworous and
carniverous bird survival and reproduction, and piscivorous mammal survival and reproductuon
By evaluating and protecting these assessment endpomts itis assumed that thls ecosystem as
a whale would also be protected -

Conceotual Model

The biological conceptual model rdent[f ies. where contammaot mteract{ons with blota can occur
describes the uptake of Site contaminants into the biological system (in this case, the water and
sediments of the Lower Fox River and Green Bay), and diagrams key receptor contaminant
exposure pathways. Due to the large area being assessed for risk, more than one conceptual
model was necessary. The Lower Fox River, from the mouth of Lake Winnebago to the De
Pere dam, was evaluated using the same conceptual model {Figure 3). B

Measurement End points

Risk questions are assessed usmg measurement: endpomts Types of measurement endpomts
used.in the risk assessment process fall generally into four categories: 1) comparison of _
estimated or measured exposure levels of COPCs. to levels known to cause adverse effects, 2)
bicassay testing of site and reference media, 3) in-situ toxicity testing of Site and reference

‘media, and 4) comparison of observed effects on-site with those observed at a reference site. .

Measurement endpoints selected for assessment endpomt evaluation in this risk assessment
consistently fell in to the first categary of measurement endpoints and are presented in Table 6—
2 from. BLRA. Only existing data were evaluated as part of this assessment. As such, the:
measurement endpoints were fashioned around the existing data. Where the data dld not
already exist to fulfill the measurement endpoint, it was modeled based on the existing data.

Expo_sure,Ass.essment

The exposure assessment includes a quantitative evaluation of contaminant release, migration,
and fate; characterization of exposure parameters; and measurement or estimation of exposure
point concentrations. Complete exposure pathways and exposure parameters {e.g., body |
weight, prey ingestion rate, home range) used to calculate the concentrations or dietary doses .
to which the receptors of concern may be exposed were obtained from EPA references, the.
scientific literature and directly from researchers. In the FRDB, data were generally lacking for
piscivorous and carnivorous birds, and no data were available for piscivorous mammails,
therefore, ecological modeling was used 1 estimate COPC exposure to these receptors.
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Descri tion of Grotips of Key S 'eoles ' ' Co - '
Invertebrate communities constittite a° vast port:on of the basis of the food chain in aquatxc

. ecosys‘tems Smce invertebrates process ofganic material and are prey items for other .
invertebrates, fish, and b!rds they are important in nutnent and’ energy transfer in an aquattc _
ecosystem Alterations in invertebrate functions may donsequent!y affect nutrient and energy
transfer, and bird and fish populations. Also, COPCs in invertebrates ' may bé passed alang -
through the food chain. Therefore, upper trophic levels can be affected not only by reduced
prey abundance, but also by trophic transfer of accumulated contaminants in invertebrate prey..

Examp!es of 1mportant berithic’ mvertebrates in the Lower Fox Rwer system mclude chlronomxds'

{eg., mrdges) and ohgochaetes (e g segmented worms)

Fish have many roles in the aquatlo ecosystern {nclud[ng the transfer of nutrients and energy.
and are prey for mamtnals, birds, and predatory fish. In fact, several predators’ rely soleiy, of
primarily, on fi sh for strvival. Fish typically constitute a large proport:on of the biomassin

aquatic systems. Addit[onally fish have social-and economic value, impaired fi fistr ‘Communities -

would. adversely affect commermal and recreationat fi shing: ‘Benthic fish are’ those fish that live
in contact with and forage for food directly i in the sedxments As such; they represent a unique -
exposure pathway because of their foraging behavior (i.e., high exposure to sediménts) and’
prey items {i.e., predominately benthic invertebrates). Ex_amples of benthic fish in the Lower
Fox River 1nciude carp, catfish, and bullhead. Pelagial fish are those species that live and feed
principally in the water column {(as opposed to being in direct contact with sediment). Pelaglal
fish represent many trophic levels with’ prey iterfis predominately in the water column (e.g.,
zooplankton and other fish). Examples of important pelagial fish in the Lower Fox River include
shiners, shad, alewife, perch, and walleye. Pelagial fish important to Green Bay include the-
same species as are found in the Rrver m addition to lake trout and other salmonids in the
upper Bay.

Bird poputations, in general, present one of the most significant biclogical components of the
River/Bay system and occupy several trophic levels. Given the potentiai for some contaminants
to biotiagnify, birds, as upper trophic level receptors, may concentrate, and be affected'by, .
contaminants in their tissues to a greater degree than lower trophic level species. “In addttlon 1o
their ecoioglcal importance, birds are socially valued because of recreatlonal activities and
aquatic aesthetics. Insectivorous birds rely predominately on insects (e.g., benthic
invertebrates) for food. Examples of insectivorous birds in the Lower Fox River and Green Bay
region include swallows and blackbirds. Piscivorous birds refy primarily on fi sh for food:  Of the
bird populat[ons present at the Site, piscivorous birds represent a high trophic level and;
therefore, are more at risk than insectivores from contaminants transferred through the food
chain. Examiples of piscivorous birds on the Lower Féx River and Green Bay include
cormorants and terns. Camivorous birds were selected for evaluation because of their diverse
forage, which can include consumption of fish, pisciverous birds, or éven small mammals.
Examples of carnivorous birds on the Lower Fox River and Green Bay include eagies osprey
and other raptors

Piscivorous mammals represent the upper trophic level of the riverine corridor ecosystem and,
therefore, are potentraily highly exposed to contaminants that bioaccumulate or biomagnify. .
Piscivorous mammals rely primarily on fish as feod, but may also.consume amphibians,
invertebrates, crayfish, clams, and musseéls. The foraging behavior of these mammals
represents a pathway through which energy is transferred from the aquatic to terrestriat
ecosystem. Mink are ptscworous mammals found in the Lower Fox River and Green Bay area.
S
A number of different animals have been or are currently on the Wisconsin, Mlchigan or
Federal Endangered and Threatened Species lists. Listed animals which have historically been
found in the vicinity of the Lower Fox River or Green Bay include: osprey, common tern,
Forsters tern, Caspian tern, and great egret {Matteson et afl., 1998). The osprey, common tern,
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and Forsters tern have nested along the Lower Fox River as well as at upstream iocatlens in
Lake Winnebago, Little Lake Butte des Morts, and Lake Poygan. Osprey have been sighted _
near Kaukauna and have attempted to nest in the wc:ntty of Combined locks, while terns have
been observed farther- upsiream. Additionally, Caspian temn and great egret have nested on
some of the islands located in-Green Bay. Very few nesting pairs have been observed over the

past few years and recovery of these poputations is slow {Matteson et al., 1998).

In addition to these birds, the WDNR reported a bed of clams or mussel_s, which may be
threatened. The sediment bed, which these clams/mussels inhabit, is approximately 6 meters’
(20 feet) wide and 30.5 meters (100 feet) long and is located near the mouth of Mud Creek in
the Lower Fox River (Szymanski, 1898, 2000).

As mentioned above, populations of both eagles and the double crested cormorants have.
recovered to the point where both birds have been removed from the Wisconsin endangered
species list. Other populations, specifically, wild mink and otter, have been found to be .
declining around the Lower Fox River and Green Bay, yet they are not currently listed by state
or federal agencies. The endangered and threatened fish and birds of the region were listed on

- Tables 2-11 and 2-12 of the BLRA. The endangered and threatened mammals of the region are
listed in Table 2-14 of the BLRA.

Derivation of Exposure Point Concentrations

All COPCs

Tables 9 through 13 show the exposure point concentrations for chemicals where risk was
indicated. For calculation of exposure values, one-half of the sample quantitation limit was used
for undetected values (EPA, 1991b). The 95 percent UCL of the mean is the value that a mean,
calculated repeatedly from subsamples of the data population, will not exceed 95 percent of the -
time. Therefore, there is a 95 percent probability that the true mean of the population doees not
exceed the 95 percent UCL. The 95 percent UCL was calculated from the sample values
depending on whether the data were normatly, log-normally, or not normaily distributed. When
the data distribution fit neither a normal nor leg-normal distribution pattern, the 85 percent UCL
selected was the greater of the two calculated 95 percent UCLs (normal and log-normat). in
cases where data was limited, or where the variability in-the data was high, the calculated 85
percent UCL can exceed the maximum detected concentration. The RME is defined as the
lesser of the calculated 95 percent UCL, or the maximum detected value.

As an estimate of risk, both the arithmetic mean concentration and the RME concentration are

- used as exposure point concentrations. The RME is an estimate of the highest average

exposure expected to occur at a Site. The intent of the RME is to provide an estimate of
exposure that is. abave.average; yet still within the range of most exposures. The RME thus
provides a degree of protectiveness that encompasses the individual receptors that have a
higher likelihood of exposure.
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Table 9 Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations for-lwa_tei' Columin .
Invertebrates S o o B
Scenario Time {Current
Frame:
Medium; Water o .
Exposure ) o .
Medium: Surface water . . . _ _
- Concentration’ L ., o e
. R _ - . Frequency of Exposure Point ) o
Exposure Point] Chemical of Conc__ern Detected {ng/l) Detection Concentration (ng/l) S_tatisticz_ul@easure: 1
Min. | - Max. - j S
Surface Water : _ _ S AR R
(OU 1) Mercury (unfittered) 0.2 7140 S8 7140 . max
£ - . 2237_ o e mean
‘ Total PCBs (filtered) 1.4 19 40/46 153 - | . 95% UCL
o L 111 i mean .-
Total PCBs (unfiltered) na - na_ | 0/6 : .
Total PCBs ' o 0 o
1 {particulates) L 0.1 402 1 34/41 40.2 S I max
Surface water _ e _ o o -
(QU 2) Total PCBs (particulate) | 0.01 522 | 8286 522 . | __max
- B _1’1.9_'" .. “mean
166 [ - mean "
na = not applicable R S T
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Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations for Benthic Invertebrates:

Table 10
Scenario ~ {Current
Time Frame:
Medium: Sediment
Exposure
Medium: Sediment
- re | | Chemicatof | Concentration F Exposure Point S
gxggﬁ,‘f ¢ Concern petected rgg:zeirz;:oynof Cc?ncentratio'n Statistical Measure
J I Min Max - :
Sediments _ i N '
(OU 1) Lead (mg/kg) | 3.8 522 27127 172 mean
' 1 : 522 max__
Mercury (malka) | 0.2 33 | 71/86 [ 14 - 95 %UCL -
- . _ | 1 mean
S ]2,3,7,8-TCRD 11.80e-~ : ' ' ' : .
g/kg) 03 | 5.40e-03 4/5 430003 . | -~ 95% UCL
2.50e-03 mean
Total PCBs (ug/kg) | 25 | 130,000 22,848 95% UCL _
- 1 10,724 mean
DDD (ug/ka) 4.7 19 4/23 19 7. max
. ' 17.8 mean
DDT (ug/kg) 1 131 50 2/20 50 max
Sediments o o - .
(OU 2) Lead (mg/kg) .| 44 130 10710 | 88.9 . 95%UCL
. ' [ | 758 : __mean
Mercary (ma/kgy 4 02 & 21 1 10110 1.7 95%_UCL
: 1 ! . 08 - - mean.
| | 3.50e]" I | | N P
Total PCBs (ug/kg) | +01 | 7.42e+04 1221131 - 1.53e+04 - 95% UCL.
S ] '  6.75e+03 mean -
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Table 11 Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations for Fish
Scenario Time Frame: Current
Medium: Fish
Exposure Medium: Fish | S
o . ' « Datestad Fréquency| Exposure '
Exposure Point c"&%ﬁg’r?f SB neentration Detected qof d . Ff”oint Statistical Méasure.
Min Max Detection |Concentration
QU 1 - I _
whole fish tissue (carp) PCBs (ug/kg) 245 11,400 30/30 2057 95% UCL
: _ I ' - 1992 mean
whole fish tissue (gizzard shad) |PCBs{ug/kg) 54 530 | . 4/4 - 530 __max
: 206 mean .
whole fish tissue (ggtden shiner} (PCBs (uokg) 845 1140 202 1140 Mmax
: - - & ' . 093 mean’
whole fish tissue (yellow perch) |PCBs (ug/kg) 363 ' na 171 363 max
whole fish tissue (walleye). PCBs (ug/ka)| . 98.9 3800 11/13 3800 ©miax
- - ' - 1159  mean
ou2 - ' '
whole fish tissue (carp) PCBs (pg/kg)| - 160 6600 12/12 3606 95% UCL
- - _ : 2581 mean. _
whole fish tissue (yellow perch) [PCBs (ug/kg) 425 1298 | - 44 1219 95%. UCL -
- - o ' S AL _mean
whole fish tissue {walleye) PCBs (ug/ka) 1431 13900 4/4 3900 _max
.' R ‘ - 2737 mean
na = pol applicable DR -
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‘Table 12

Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations .for_.-B';_i,rds. |

Scenario Time Frare: Current
|Mddium: Prey Items
Exposure Medium: Prey ltems
' Concentration _ o
Exposure Point Chemical of Concern Detected ol;r;gtlg:%{n %x;’:::;fr;?;:t | statisticat Measure
: Min Max 1
QU 1 e - _
Tree swaliow egg PCBs {ug/kg) 1790 | 4030 5/5 3732 95% UCL
[ . . 2924 . mean
Tree swallow whole body PCBs (ua/kg) 79 | 7400 24/24 5254 95% UCL
- 2135 miean
1Common tern ingestion mercury (Ha/kg) na na na 1.5 mean
_ 1.6 RME
mercury (pg/kg -BWiday) na na . na 12.5 rean
13.1 RME
total PCBs (pg/day) na na na 17.4 mean
: 31.2 RME
total PCBs (pg/kg-BWiday) | na na na 145 mean
: 260 RME
1Forster's tern ingestion mereury (Ha/ka) ha na na 1.8 mean
. _ 1.9 RME
. mercury (ua/kg-BWiday) na ‘na ha 1.5, . mean’ .
T —L Ty v
total PCBs (1o/kg) - na na na 21,2 ‘mean
e 37.9 RME
total PCBs {ug/kg-BWiday) | na na na 134 mean
o 240 RME
Double Crested Cormorant . _
ingestion mercury {(pg/kg) na na na 81 . _mean.
- - - ‘ 8.6 - RME
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Fox River and Green Bay ROD for QU 1and QU 2

Table 12 Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations for Birds
Scenario Time Frame: Current
Medium: Prey ltems
Exposure Medium: Prey ltems
. Concentration - ' _ -
Exposure Point Chemical of Concern Detectod o’;’gg:‘;’:gﬁ _%‘g::;‘;:;;?;ﬁt_ ) Stéti'stical'm'eésure
' Min Max S _ S
mercury (ug/ka-BWiday) na na na 4.8 mean
' 5.1 RME
total PCBs (ug/kg) na na na 94,1 mean
. 168 RME.
totat PCBs (Ug/kg-BW) na na ha 56 _mean
% ' 100 RME
bald eagle ' total PCBs (ug/kg) na na na 963 - mean
' . ' _ 1647 RME
total PCBs (ug/kg-BW) na na na_ 207 mean
. 354 _RME
common tern ingestion mercury (ug/kg) na na na 1.5 mean
L ' ’ 1.5 RME-
mercury (ua/kg-BWiday) na na na 12.3 . mean
12.3 RME
total PCBs (Ugrka) - - na { . na na 458 _mean -
- 716 RME
) total PCBs {parkg-BWiday) | -na ha na 382 mean
- : 597 RME
Forster's tern ingestion mercury (Hgkg) na na na 1.8 mean
o - . . 1.8 'RME
mercury (ua/kg-BW/day) na na na 11.3 mean
_ _ 11.3. _RME:
"~ hotal PCBs (ugikg) na na na _55.6 mean
87 RME
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Fox River and Green Bay ROD for OU.1.and OU 2

Table 12 Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentrations for Birds
Scenario Time Frame! Current
Medium: Prey ltems
Exposure Medium: Prey ltemns _
' Concentration _
. Detected E r ol _
Exposure Point ._Chgmlcal of Concern : o?;gﬂg:gh fo: ::mer;?;?‘t { Statistical Measure
Min Max :
total PCBs (ug/kg-BWiday) | na na na 352 mean
4o ' 551 RME
double crested cormorant mercury {(pg/ka) na na na 8 mean
' 8 RME
mercury {ug/kg-BWiday) na na ‘na 4,7 - mean
L ' 4.7 RME
total PCBs (ug/kg) na na na 249 mean
388 __RME
total PCBs (pa/kg-BwWiday) | na na na 148 “‘mean
: - 231 RME
bald eagle ingestion mercury {Hg/kg) na na na 40 " mean
_ 67.4 RME
mercury (pa/kg-BWiday) na na na BB mean
R 14.5 - RME_
total PCBs (ug/kg) na na na 1376 mean
) : 1930 ‘RME
. . |total PCBs (pg/kg-BWiday) | na na na 208 mean
. - 1 - 418 RME
bald eagle eqg total PCBs (pg/kg) - na 36000 _ 1M 36000 . max

na = not applicable

RME = reasonablée maximum exposure

1BW = body weight
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Fox River and Green Bay ROD for OU 1 and QU 2

Table 13 Summary of Chemicals of Concern and Medium-Specific Exposure Point Concentra_tions for Mammals
S_CenarioTi_me ' Current
Fr_ame: : Prey items
Medium: . Prey items
Expostre Medium:
Concentration ' ' Exposure : S
posure |
Exposure Point Chemical of Concern .. Detected _ Frequency of. ~ Point - |. Statistical Measure
' : Detection Concentration ' :
_Min Max S -
Mammal ingestion K _ : >
{OU 1) : total PCBs (pg/day) na na | na 348 mean _
'- - | 544 ___RME__ -
total PCBs (ug/kg- N o ' o
BWiday) 1 na na na : 435 : mean
& : . : 680 | - . RME -
{Mammal ingestion S R . o : .
(OU 2} total PCBs (ug/day) -Na na na .. 422 m_eanl"' 3
Y 613 __RME
total PCBs (pg/kg- . . o R
BW/day) - _na ona na 527 . mean
Sl : 266 T RVE
na = not apphcabfe T
RME = reasonable maximum exposure '
BW = body weight
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Fox River and Green Bay ROD for OU 1 and OU 2

PCB-Specific Exposure Point Concentrations

Water ' ' -
Filtered and. pamculate concentratzons of PCBs were detected in all R{ver reaches and Green
Bay zones and thése concentrations were summed to estimated total water concentrettons of .
total PCBs. Estimated mean, 85 percent UCL, and maximum total PCB concentrations in water -
are presented.on Figure 6- 6 of the BLRA. Estimated mean total PCB concentrations were. _
greatest in Green Bay Zone 1 (60.9 pg/L) and represented an increase of 2.2 times over the -

: eshmated mean total’ PCB concentrattons in thtle Lake Butte des Morts {27.6 ngL)

Sediment |

Total PCBs were detected frequently in a[l River reaches and Green Bay zones. Measured

concentrat:ons are reported in three different ways: non:interpolated, interpotated (lg), and
mterpolated {1a) for all of the River reaches, but, as discussed in Section 6.4.1-of the BLRA, Io

~ concertrations are not presented for zones 2, 3A, 3B, or 4 of Green Bay. In contrast to metals

PCB concentrations g:enera_lly decr_eased moving down the River’ and into the Bay. The-mean”
total PCB concentration ranged from 82.9 ug/kg {Green Bay Zone 4) to 10,724 ug/kg {Littte ~

Lake Butte des Morts). Mean, 95 percent UCL, and maxrmum concentrations of PCBs are-
presented on Figure 8-8 of the BLRA. :

. Eish

Total PCBs were detected frequently in all River reaches and Green Bay zones. The range of
detection frequency was 85 to 100 percent. The mean total PCB concentration ranged from
79.8 pglkg (vellow perch from Green Bay Zone 4) to 6,637 pgikg (carp from Green Bay zones 1
and 2). Mean, 95 percent UCL and maximum total PCB concentrations in yellow perch;, carp,
and walleye are presented on Figure 6-11 of the BLRA. Mean, 85 percent UCL, and maximum
total PCB concentrations in forage fish species (gizzard shad, alew1fe sh[ner species, and |
rambow smelt) are presented on Figure 6-12 of the BLRA..

Birds ' o
Where they were analyzed, total PCBs were detected at a frequency of 100 percent, except for
Green Bay Zone 3B where they were detected at a frequency of 95 percent. The mean total
PCB concentration ranged from 2,135 pg/kg (whole tree swallow from Little Lake Butte des |
Morts) to 11,026 pglkg (whole double-crested cormorants from Green Bay Zone 2). Measured
total PCB concentrations in birds are presented on Figure 6-15 of the BLRA. As indicated by
this figure, the area where the most bird species were sampled was Green Bay Zone 2. This’ :
area also contained the h:ghest concentrations of totat PCBs found in double- crested '
cormorants. -

Manimals '
LLBAM: The mean estimated exposure concentration for total PCBs (N) total PCBS (io) and
total PCBs (1) were 435, 397, and 400 ug/kg-BWiday, respectively. _

Appleton-LR: The mean estimated exposure concentration for total PCBs (N}, tota PCBs (o), -
and total PCBs {l3) were 527, 494, and 501 pg/kg-BW/day, respectively.

. Summary of Field Studies .

Within the Lower Fox River and Green Bay system, there have been numerous field studies On
a variety of different species. Many of the species studied were also evaluated in the BLRA as
receptor species that represented the assessment endpoints in the BLRA. While not specrf cally
included-in the risk characterization, the $ludies are presented in BLRA Section 6.5.4 to provide-
the risk managers with an integrated tool for decision-making.
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- __Fox Rivér and Green Bay ROD for OU 1 and OU 2
Effe’(:ts Asse'ssment ' ' .

Toxic effects-of all COPCs were evaluated in the BLERA. Sectton 6.3 of the: BLRA

provides details of the effects of all the COPCs on the assessment endpomts The rest |

of the discussion beiow focuses on effects of- PCBS only.

PCBs have been shown to cause lethal and sub-lethai reproducttve devetopmental
immunological and blochemlcal effects. The risk assessment limited its focus to adverse
impacts on survival, growth and reproduction. The ecological sffects assessment includes
literature reviews, field studies and toxicity tests that correlate concentrations of PCBs to effects
on ecological receptors. Toxic equivalency factors, based on the toxicity-of dioxin, ‘have been -
developed for the dioxin-like PCB congeners. The effects of PCBs on.Great Lakes fish- and
wildiife have been extensively. documented. PCB—mduced reproductwe lmpalrment has been
demonstrated for several fish Species {Mac, 1988; Ankley et al., 1991; Walker and. Peterson
1991; Walker ef al., 1991a, 1991b; Williams and Giesy, 1992), a number of insectivorous. and
piscivorous birds (Kubiak ef af., 1989 Gilbertson et al., 1991; Tillitt et al., 1992) and mink. -
-(Aulerich et al., 1873, Aulerich and Ringer, 1977; Bleavins et al, 1980 Wren 199‘1 Glesy et al
1994c; Heaton et al., 1995a, 1995b; Tillilt ef al., 1996). L -

Derivation of TRVs

In order to derive toxxc:[ty reference values (T RVS] -a comprehenswe lsterature search was
performed for alt COPCs. A var:ety of databases were searched for literature references
containing toxicological information. Sonie of these literature sources mcluded Bioiogicat :
Abstracts, Applied Ecology, Abstracts, Chemical Abstract Services, Medfine, Toxline, BIOSIS,
ENVIROLINE, Current Contents, Integrated Risk Informatlon System (IRIS") the Aquatlc '
Information Retrieval Database (AQUIRE) maintained by the EPA, and the Environmental -
Residue Effects Database (ERED) maintained by the EPA and U.S. Army Corps of Engineers.
The TRVs selected for this assessment were discussed with and agreed upon by BTAG
members. importantly, the consensus on the TRVs are for site-specific use only and are not
intended to.be used at other sites (Table 6-5 of the BLRA) :

TRVs _were used {o estimate the p_otentlai for ecological risk a_t- the Site. The selected TRVs
were either Lowest Observed Adverse Effects Levels (LOAELs) and/or No Observed Adverse .
Effects Levels (NOAELs) from taboratory and/or field based studies reported in the scientific
literature. LOAELSs are the lowest values at which adverse effects have been observed and
NOAELs are the highest values at which adverse effects were not obiserved.

The PCB and dioxin-like PCB congener TRVs for fish, birds and mammals are baeed 6n 'effeets
on survival, growth, and reproduction of fish and wildiife species in the Fox River. Reproductwe

effects {e.g., egg maturation, egg hatchab;ltty and survival.of juvemies) were generally the mczst :

sensitive endpoints for animals exposed to PCBs.

Risk Characterization

‘Hazard Quotient Calctlations
Risk characterization for each assessment endpoint was based upon the calcuiated HQs and
as available, population or field study data. Hazard quotients calculated based on literature |
values, provide one line of evidence for characterizing ecological effects Field studies were
evaluated, where appropriate, as-a supplement fo the risk evaituation, part[cular[y when the |
contamination has a historical basis (EPA, 1994b, 1997a).
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Fox River and Green Bay ROD for QU 1 and QU 2

While HQs and other lines of evidence (i.e., field studies and other data types) cannot be
quantitatively combined, each can inform nsk managers on the presence of risk and how these
risks may be reduced. Therefore, this risk characterization process did not result in the

~ distiliation of a ‘'single conclusive statement regarding overall risk to each assessment endpelnt

Consideration of the magnitude of uncertainty, discussed in Section 6.6 of the BLRA, isalso a
key component of the risk mterpretatlon process. ;

For this risk assessment it was agreed by BTAG that degree of risk would be. determined based
on three categones “no” risk was concluded when both the NOAEC and LOAEC HQs
evaluated were léss than 1.0, “potential” risk was concluded when the NOAEC HQ exceeded
1.0 but the LOAEC HQ was less than 1.0, and risk {"yes") was concluded when beth the
NOAEC and LOAEC HQs evaluated were greater than 1.0. When constituents were analyzed
but not detected, it was concluded that nio risk existed.

QU 1 - Little Lake Butte des Morts Summary. In summary, the resuits suggest that only

measured or estimated concentrations of total PCBs are at sufficient levels to cause risk to
benthic invertebrates, and piscivorous mammals. Potential risks from total PCBs are’ indicated
for water column invertebrates, benthic and pelagic fish, and insectivorous, piscivorous, and
carnivorous birds. Measured or estimated concentrations.of mercury are found to be at

“sufficient concentrations to cause or potentially cause risk to water column and benthic

invertebrates, and piscivorous birds. Concentrations of 2,3,7,8-TCDD, DDD, and DDT are only
sufficient to be of risk to benthic invertebrates. Sediment concentrations of elevated PCBs are
widespread and persistent throughout the reach. Concentrations of arsenic, dieldrin, and all
o,p*- isomers of DDT and its metabolites are not found to pose risk to any assessment endpoint.

OU 2 - Appleton to Little Rapids Summary. In summary, the results taken in total suggest
that measured or estimated concentrations of total PCBs are at sufficient levels to cause risk fo
benthic invertebrates, carnivorous birds, and piscivorous mammals. Potential risks are
indicated for all other receptors except insectivorous birds, for which there are no data.
Measured or estimated concentrations of mercury were found to be at sufficient concenirations
to cause risk to benthic invertebrates, piscivorous birds, and carnivorous birds. Concentrations
of lead are only of risk to benthic invertebrates. Concentrations of all chiorinated pesticides are
not found to pose risk to any assessment endpoint. Surface sediment concentrations of
elevated PCBs indicate reach-wide effects, but are likely limited to specific deposits.

Maijor Findings
A summary of the risk to each assessment endpoint in each reach and zone is presented in

Table 6-134 of the BLRA. OU 1 and OU 2 are discussed below and summarized in Table 14.
Risk assessment summaries will be provided for QU 3, OU 4 and OU 5 in subsequent RODs.

The'principle findings of the ecological risk assessment are:

= Total PCBs cause or potentially cause risk to all identified receptors. The exception is
insectivorous birds where the weight of evidence suggests that these receptors are not
at risk from PCB concentrations. Not all receptors at risk or potentially at nsk from PCBs
are at risk in ali River reaches or Bay zones.

* Mercury poses a risk in all River reaches and zones, but not to all'receptors. Mercury
was not identified as a risk for benthic fish, insectivorous birds, or piscivorous mamimais.

= DDT or its metabolites poses a risk to benthic invertebrates in OU 1 {i.e., Litlle Lake
Butte des Morts Reach) yen
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Table 14 Ecoioglcai Rlsk Summary
QU | Water Column B,_enthic Benthic. Pe!agic | Insectivorous | Piscivorous | Camivorous { Piscivorous {
Invertebrates invertebrates Fish | Fish = Bird Bird "~ Bird Mammal
1 ]e Mercury e | PCBs, lead, | ¥4 PCBs | ¥y PCBs PCBs | 3{ mercury, " PCBs | e] PCBs
Xt PCBs mercury, PCBs i '
b0ob,B0oT,
23,738TCD
2 13t PCBs I lead, 14 PCBs | 1§ PCBs NA | 3y mercury, PCBs, | e| PCBs
o mercury, PCBs mercuty
Notes: T

NA = no data available

Risk conclusions based on HQs

=Norisk - -
= Rigk
= Potential Risk

Risk Conclusions based on weight of ewdence

§ = Site Spemf(c teceptor data suggest that there § is no risk

risk

Uncertainty

The goal of this uncertainty analysis is to both qualitatively, and guantitatively to the degree
possible, define the degree of confidence that exists with the estimations of effects from
exposure to hazardous chemicals in toxic amounts. Bounding the certainty of risk estimates is a
developing science. EPA’s Superfund Ecological Risk Assessment Guidance (EPA, 1997a) and
the Guidelines for Ecological Risk Assessment (EPA, 1998b) provide general instructions on
what should be addressed in an uncertainty analysis.

Conceptual Site Model

Qualitatively, there is a high degree of certainty that factors {such as fate and distribution,
downstream transport, biological uptake, effects on field poputations, habitat and life histories of
important fish, birds, and mammals within the River and Bay) are welf understood and
adequately characterized in the conceptual site model. There remains, however, some.
uncertainty as to whether the receptors identified within the conceptual site model adequately
represent the ecosystem and other species potent:alty at risk within the Lower Fox River. The
selection of the important receptor species was done in consultation with b:oiogtsts both within
the WDNR and the USFWS. In addition, input on the receptor species was given by biologists
and resource managers within EPA, NOAA, and the Oneida and Menominee Nations through

the USEPA Biological and Technical Assistance Group (BTAG) process. However, despite this,

there remains a class of organisms and a threatened species that was not addressed in this
BLRA. Reptile and amphibian species were not evaluated for risk because there are no data
within the FRDB to evaluate this receptor group, and there are no uptake models to estimate
risk for frogs or other amphibians. For the fish species sturgeon, listed as a threatened species

in Michigan, but not in Wisconsin, there are also too few data points within the FRDB to
evaluate potential risks.

Data

The FRDB represents numerous separate data collection efforts with over 500,000 discrete data
records of air, water, sediments, and tissug, from throughout the Lower Fox River and Green
Bay. A rigorous evaluation of the quality of the data was undertaken, and only data for which at
least partial QA packages could be reviewed were placed into the FRDB. Of the studies
between 1971 and 1991, only partial packages could be reviewed, and so those data were used
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" Fox River and Green Bay ROD for OU ¥ and OU 2

~ Spatial Variability

as supportmg evidence within the BLRA. . There have been several studies cemp!eted on the
Fox Riverin the 1890s. All studies conducted after 1992 have fully validated data packages..
Given the temperal and spatial density of the data within the Lower Fox River, there are good.
reasons fo assume that'the overall quality.of the data is h:gh and thus the related degree of
data uncertainty is-low. There were no significant biases or gaps observed within- the sediment
fish, or bird sample data.. : : _

Another data gap within the BLRA is that there are limited measurements of metals and the
organochlorine pesticidés in the surface water. However, this impacts only the ability to assess
risks to-pelagic invertebrate communities, and the remaining assessment endpoints could be
addressed through the other media {e.g., bird tissues) for which data were judged adequate. ..
Finally, there are relatively too few data on alt PCB congeners for all media within the Lower Fox
Rivér and Green Bay to:make conclusive assessments or predictions of risk. While the FRDB
contains numerous congener-specific data points, until retatively recently ali-of the: dioxin-like
congeners have notbeen adequately assessed. For example, while PCB congener 169 has -
been detected in the fish and birds of the River and Bay. there have. been too: few

measurements taken in sediments or water.

Temporal
A time frends analysis was undertaken to specifically address the questlon of losses. or galns in’

PCB .concentrations over time in sediments and fish. For sediments, a large fraction of
analyses provided little useful information for projecting future trends because of the lack of
statistical " significance and the wide confidence limits observed. This is especially true for
sediments below the top 4 inches; changes in the sediment PCB concentrations. cannot be
distinguished from zero-or no change. Generally over time, however, the surface sediment
concentrations (i.e., top 10 cm) of PCBs have been steadily decreasing, but the rate of change
in surface sediments is both reach- and deposit-specific. The change averages.an annual. .
decrease of 15 percent, but ranges from an increase of 17 percentto a decrease of 43 percent.
Given these conditions, the sediment data used may over- or under-evaluate the risks
dependent upon how much older data were used in the pomt estimates or interpolated bed
maps.

Like sediment PCB concentrations, fish tissue PCB concentrations showed a significant but
slow rate of change throughout the Lower Fox River and Green Bay. In all of the reaches of the
River and in Zone 2, there were steep declines in fish tissue PCB concentrations from the
1970s, but with significant breakpoints in declines beginning around 1880. After the breakpoint,
depending upon the fish species, the additional apparent declines were either not significantly

" different from zero, or were relatively fow (i.e., 5 to 7 percent annually). In addition, there are

some increases in fish tissue PCB concentrations. Walleye in Little Lake Butte des Morts show
a non-significant increase of 22 percent per year since 1987. Likewise, gizzard shad in Zone 2
show a non-significant increase of 6 percent per year into 1999. These data, taken collectively,
suggest that since the breakpoint for tissue declines occurred in the early 1980s and the.
changes in fish tissue concentrations were no greater than 4 to 7 percent annually, aggregating
fish tissue from 1988 does not likely result in any significant biasing of the risk estimations. At
worst, the tissue point estimates might overestimate risks by 50 percent (i.e., average of 5
percent per year over 10 years), but given that at least some fish tissue concentrations
increased, it is reasonable {o suggest that some risks were underestimated by at least an
equivalent amount.

Uncertainty in the spatial variability refers prmmpaliy to where sedlment samples were collected
from within the Lower Fox River and Green Bay. Within the River, most sampting efforts.are

cencentrated in areas where there were thick sediment deposits (e.g., &, POG, N, GG/HH, and

Page 47 of 97



- Fox River and Green Bay ROD for OU 1 and ouU2

the SM Us below De. Pere). There were no systematic’ sampling efforts to define PCB

_ concentrations throughout the River. Within the Bay, systematic grid sampling was employed; -
but the spatial uncertainty is higher because of the large distance between sampling points. -
Sediment concentrations used in the risk‘assessment were based on both-non-interpolated and
interpolated concentration estimation methods so that the differences in risk estimates could be
coripared. The calculations demonstrate that in-general; using the interpolated sediment yle!ds
a Iower estimation of sediment-based risk than use of the non- mterpolated data.

Toxic Exposure - ' : Co ' -

Point estimates of exposure: concentrattons were cempareci in the. BLRA to pomt estlmates of
toxicity in the literature to yield the hazard quotients. While the rationale tsed to select the most -
representative value from the fiterature was presented in Section 6.3, there remain uncertainties
-associated with effects concentrations above or below.the selected TRV, selection of TRVs from
one species and .applying to another, interpretation between NOAECs-and LOAECs based on
application of uncertainty factors,-or application of different sets of toxicity equwa}ent factors -
from the literature. For PCBs, risk estimation uncertainty was reduced by determmmg risk
potential on a total PCB basis and a PCB congener basis for receptors where both: exposure
and effects data were available (i.e., fish and birds). : : SR

- Alternative Exposure Points

The principle exposure point concentration used for risk evaluation in the BLRA was the RME
(i.e., the lower of either the 95 percent UCL or the maximum concentration) for all media and
receptors evaluated. In order to.determine the degree to which risk may have been under or.
overestimated; 90th percentile concentrations were estimated and evatuated for risk for two
representat[ve species; walfeye and doubie crested cormorants.

For walleye, results of this comparison md[cated that nsk'eva!uatlon of the 90th percentile:
concentrations would resuit in only two changes {o the risk conclusions. Hazard quotients for
the total PCB NOAEL for walleye in Green Bay Zone 1.increase from 10 to 14 using the 80th .
percentile. The risk determination for walleye from totat PCBs would change from “potential
risk” to “likely risk” in Green Bay zones 1 and 2, and risk from mercury in Green Bay Zone 4 -
would change from “no risk” to “potential risk”. The net conclusions of the ecological risk
assessment for piscivorous fish would be negligibly affected by using the 90th percentite.

For double-crested cormorants, risk evaluation of the 80th percentile concentrations would
result in only one change to the risk conclusions. Risk to double-crested cormorants from p,p'’-
DDE would change from “potential risk” to “likely risk” in Green Bay Zone 3B. Because of the -
limited 90th percentile data in fish appropriate as prey for double-crested cormorants, dietary
concentrations couid not be modeled. However, use of the 90th percentile would not
appreciably affect the risk determinations for piscivorous birds. -

Populatton Data : :

As noted previously, while populat:on Ievel endpomts can be an appropnate tool'to assess rtsk
the population data discussed in the BLRA were not collected specifically for risk assessment.
There is some-uncertainty introduced given the potential for othér confounding environmental
factors that may affect the absence or abundance of receptors within the Lower Fox River and
Green Bay. These can include such things as immigration, emigration, foed availability, habitat
suitability and availability, species competition, predation, and weather. For example, white the
risk assessment concludes that PCBs are at sufficient concentrations to affect mink
reproduction within the River and Bay, Section 2 documented that there is limited habitat for
mink, especially along the River. While gentaminant conditions exist that potentially would .
jeopardize mink health along the River corndor the absence of mink due to absence of habitat
must be considered:
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'leemse the apparent increase in populations of walleye and cormorants suggest I:tt!e or no .

current risks to these species. Increases in walleye populations have occurred since the 19808,

" and are directly linked to improvement in water quality-and habitat in the Lower Fox River, and

not necessarily to decreases in contaminants. Evidence that some risks persist is evidenced in

the apparent presence of pre-caricerous lesions. Cormorant population increases may be

related to decreases in contaminant concentrations, but are also likely tied to increases.in _
available prey {fish). Like walleye, sublethal conditions appear to persist within the cormorant
popufation. Given a shift in food or habitat conditions, those risks could be potentially of greater

_.concern.

Quantitative Analysis
..Only the data for benthic infauna for the Lower Fox River were thought to be amenable toa

7 quantitative analysis. This analysis involved using of a range of toxicity values as listed in the _
' literature rathet than the single point estimate for toxicity that was used-in the main body of the
BLRA, Thts re-anaiys:s was done for each River reach and Green Bay Zone. :

R LLBdM There isa h:gh probability (70 to 80 percent) that PCBs are. wadeiy distnbuted

- throughout the reach at sufficiently high concentrations to moderately effect benthic infaunat
- populations, and at least a 40 to 50 percent probability of encountering PCB concentrabons
associated with extreme effects. :

o Appletoni-LR: For this reach, the probability of infaunal erganisms encountenng leveis of
PCBs associated with toxic effects is low {5 to 10 percent). :

Concluding Statement '
The evaluation of uncertainties did not change the generai conclusaons drawn from the BI.RA
which are that:

e Fish consurﬁption by other fish, birds and mammals is the éxposure pathway that.
represents the greatest level of risk for receptors {other than direct risk to benthic
invertebrates)

The primary COC is PCBs, and other COCs carried forward for remed:al evaluat[on and Iong-'
term monitoring are mercury and DDE.

8.4 Derivation‘ of SQTS

" Sediment Quality Thresholds (SQTs) are sediment concentrations that have been Imked foa
~ specific magmtude of risk. SQTs were developed for each pathway and receptor identified as

important in the BLRA by the response agencies of the Lower Fox River and Green Bay {e.g.,
sport fishing consumption, bald eagles). The SQTs themselves are not cleanup criteria, but
were used to evaluate levels of PCBs in the Feasibility Study. The final selection of the -
remedial action levels is a policy decision left to the response agencies.

... 8QTs were estimated for PCBs with the assumption that a remedy that reduces PCB exposure
- “would also address the other co-located COCs. Risk-based concentrations 'in fish for human
and ecological receptors were determined based on: .

« Human health cancer risk levels of 10, 107, and 10°°, and & noncancer hazard index of
1.0 for risk in recreational anglers and hlgh -intake fi Sh consumers

» The NOAECs and LOAECs for spemes of benthic invertebrates, fish, birds, and riverine
mammals found in the River and Bay.
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8.5 Bas:s for Actlon _ -

The excess cancer.fisk and non—cancer health hazards assomated W1th human |ngestlon of ﬁsh :

as well as the ecological risks associated with ingestion of fish by birds, fish-and mammalis, are
above acoeptable levels under baseline conditions. The response action selected in this ROD.is
necessary to protect the public heaith or welfare and the envi ironment from actual re!eases of
hazardous: substances into the environment.

9. REMEDIAL ACTION OBJECTIVES

Consisient with the NCP and RI/FS Guidance, WDNR and EPA developed remedial action -
objectwes {RAOs) for the protection of human heaith and the environment. The RAOs spemfy
the contaminants and media of concern, exposure routes and potential receptors, andan -
acceptable concentration limit or range for each contaminant for.each of the various media,: .-
exposure routes and receptors. RAOs were then used to establish specific Remedial Action
Levels (RAL) for the Site. Action Levels were established after review of both the prefiminary -
- chemical-specific ARARs and risk-based concentrations and serve to focus the development of
alternatives or remedial technologies that can achieve the remedial goals. :Although this ROD
only addresses remediation of OUs 1 and 2, the RAOs were developed for the entire Lower Fox
River and Green Bay and are therefore discussed here. Additional.activities as they relate to,
these RAOs for QUs 3 through 5 will be discussed in a subsequent ROD or RODs. .

The FS brought together the four major components used to evaluate risk, remedial goals, and
alternative technologies in its analysis of remedial options. These components are’ brteﬂy
described below, then discussed in more detas! on the following pages.

« Remedial Action Objectives. RACs are site- -specific goals for the protection of human and

ecological health. Five RAOs were developed; all five apply to the Rwer while RAOs 1, 2,
3, and 5 apply to Green Bay.

« Remedial Action Levels. Arange of action levels were considered for the River and Bay,;
action levels were chosen based in part on Sediment Quality Thresholds (SQTs}, which link
risk in humans, birds, mammals, and fish with safe threshold concentrations of PCBs in
sediment. The SQTs were developed in the human health and ecological risk assessments.

« Operable Units. The four reaches (OU 1 through OU 4} and Green Bay (OU 5) were _
identified based on geographical similarities for the purpose of analyzing remedial actions.

+ Remedial Alternatives. Following a screening process detailed in the FS, six remedial
aiternatives (A-F} were retained for the Lower Fox River and seven (A-G) were retained for
Green Bay. : .

For each River reach, six possible remedial alternatives were applied to each of five possible
action levels and evaluated against each of five remedial action objectives. .For each Green Bay
zone, seven possible remedial alternatives were applied to each of three possible action levels
and evaluated against each of four remedial action objectives. The steps in this process are
described in more detail below. Cost estimates were also prepared for each combination of
River reach/Bay zone, remedial alternative, and action evel.

9.1 Remedial Action Objectives

RAOs address the pmtect[on of human heaith and protection of the environment. The following
five RAOs have been established for the Fox River and Green Bay Site.
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« RAO1. Achaeve, to the extent practicable, surface water quality: cntena throughout
the Lower Fox River and Green Bay. This RAQ isiintended to reduce PCB concentration
~ in suiface water as quickly as possible. The current water quality criteria for PCBs are 0 003
ngIL fot the protect;on of hiuman health-and 0.012 ng/t. for the protection of wild and-
gdomestrc animals. Water quality criteria mcorporate alt routess of exposure assuming the
maximum amount is ingested daily over a person’s lifetime. :

» RAO2. Profect humans who consume fish from exposuré to COCs that exceed
protectwe levels. This RAQ is intended to protect human heaith by targeting removal of
fish consumption advisories as quickly as possible. DNR and EPA defined the expectation
for the protection of human heaith as the likelihood for recreational anglers and high-intake
fish consumers to consume fish within 10 years and 30 years, respectively, at an acceptable
level of risk or without restrictions foltowing completion of a remedy. -

+ RAO 3. Protect ecological receptors from exposure fo COCs above protectwe Ievels
RAO3 is interided to protect ecological receptors like invertebrates, birds, fish, and. _
mammals. DNR and EPA defined the ecological expectation as the likelihood of achtevmg
'safe ecologieal thresholds for fi ish-eating birds and mammals within 30 years followmg
remedy completion. Although the FS did not identify a specific time frame for evatuatmg

“ ecological protection, the 30-year figure was used as a measurement tool.

-« RAO 4. Reduce transport of PCBs from the Lower Fox River into Green Bay and Lake
Michigan. The objective of this RAQO is to reduce the transport of PCBs from the River into
Green Bay and Lake Michigan as quickly as possible. DNR and EPA defined the transport
expectation as a reduction in loading o Green Bay and Lake Michigan to levels comparable
to the loading from other Lake Michigan tributaries. This RAQ applies only to River reaches.

+ RAO 5. Minimize the downstream movement of PCBs during 1mplementatlon of the
remedy A remedy isto be completed within 10 years.

No numenc cleanup standards have been promulgated by the federal government or the State
of Wisconsin for PCB-contaminated sediment. Therefore, sxte—specn‘“ ¢ RAOs 10 protect human-
and ecological health were developed based on available information and standards, ‘suchas
applicable or relevant and appropriate requirements (ARARS), to be considered non-’
promulgated guidelines {TBC), and risk-based levels established using the human and
ecological RAs. The followmg RAOs were established for the Site:

Remedial Action Levels- PCB remedial action levels were developed based on the Sediment
Quality Thresholds (SQTs) derived in the RA for the Lower Fox River and Green Bay. SQTs are
~estimated concentrations that link risk in humans, birds, mammals, and fish with safe threshold

. concentrations of PCBs in sediment. The PCB RALs considered are 0.125, 0.25, 0.5, 1.0, and
5.0 parts per million (ppm} for the Lower Fox River and 0.5, 1.0, and 5.0 ppm for Green Bay.

A range of RALs was considered in order to balance the feasibility as determined by _
implementability, effectiveness, duration, and cost of removing PCB-contaminated sediment -
down to each action level against the residual risk to human and écological receptors after
remediation. For each River reach or Bay zone, al! of the sediment with PCB concentrationis
* greater than the sefected RAL is to be remediated. One of the outcomes of applying a specific

" RAL to a suite of active remedial alternatives is the recognition that Menitored Natural Recovery
{MNR) may also be a component of the remedy. This was considered betause when sediment
is removed to a specific action level, some sediment with PCB concentrations above the SQTs
will likely be left in place. MNR can aiso be a stand-alone remedy if it is determined {o achieve
sufficient protection within a reasonable nme frame. As a resuit, each action level and each
remedial aiternat[ve has an MNR component
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9.2 Apphcable er Relevant and Appropr:ate Requ:rements (ARARs)

'-'Sectton 121(d) of CERCLA requxres that Superfund remedsal acﬁons meet ARARS in addmon
to applicable requirements, the ARARs analysis that was coriducted considered criteria, and
relevant and appropriate standards that were useful in evaluatmg remedial alternatwes These
non-promulgated guidelines and ¢riteria are known as To Be Considered. (TBCs). in contrast to
ARARs, which are promulgated cleanup standards, standards of controf, and other substantive
environmental protectson reqtiirements, cntena or iim:tatlons TBCs are guxdelmes and other
cnterla that have not been promulgated :

Locatlon specd’c ARARs establ:sh restrsctsons on the management of waste or hazardous
substances in specific protected Iocations suchi as wetlands, ﬂoodpiams. h:stcmc piaces and
sensmve habitats

Actlon-spec;[f" ic ARARS are technology-based or actw[ty-based requurements or Iimttattons on
actions taken with respect to remediation. These requirements are triggered by particutar
remedial activities that are selected to accomplish the remedial objectives. The dction-specific
ARARSs indicate the way in which the selected alternative must be implemented as wellas

- specify levels for discharge. See table 4-2 of the FS. Chemical specific ARARs are health-or
risk-based numerical values or methodologies that establish concentration or discharge limits,
or a basis for calculating such limits, for particular substances, pollutants or contaminants. -

In addition to the water quality criteria, substantive requirements of National Pollutant Discharge
Elimination System (NPDES), as implemented under Wisconsin administrative rutes, would also
be apphcable to wastewaters that are planned to be discharged to the Fox River, which will
require treatment. These wastewaters include hqu:ds generated during construction activities
such as dewatering liquids, excavation area liquids, and liquids generated durmg construction of
any on-site consolidation area. Discharges to Publicly Owned Treatment Works (POTWSs) may
be pursued as an alternative dlscharge location. However, such discharges must also comply
with limitations to ensure acceptable discharge from the POTW after treatment. The spectf C
discharge levels will be determined during the design stage in coord[nat[on with WDNR.

Sediments removed from the Fox River may contain PCBs equat to or greater than 50 ppm
PCB sediment with concentrations less than 50 ppm will be managed as a solid waste in’
accordance with statutes and rutes governing the disposal of solid waste in Wisconsin. PCB
sediment with concentrations equal to or greater than 50 ppm will be managed in accordance
with the Toxic Substances Controt Act (TSCA) of 1976 (Appendix E of the Feasibility Study).
The determination that material is subject to regulation under TSCA wilt be made post-removal
but pre-disposal. Presently TSCA compliance would be achieved through the extension of the
January 24, 1995 approval issued by EPA to WDNR pursuant 40 CFR 761.60(a)(5) under the
authority of TSCA. This TSCA approval, granted by EPA Reglon 5, states that the disposatl of
PCB-contaminated sediment with concentrations equal to or greater than 50 ppm into an NR
500, WAC tandfill that is also in compliance with the conditions of the TSCA approval, provides
adequate protection to human health and the environment as required by 40 CFR 761.60(a)(5).
and, wilt provide the same level of protection required by EPA, Region 5 and therefore is no less
restrictive than TSCA, However, should other administrative rules pertaining to disposal under
TSCA be in effect at the time that TSCA compliance decisions are made for the Fox Rtver
sed;ment then compliance with those rules will be achteved
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10. DESCR!PTION OF ALTERNATIVES

Following development of the RAQOs, WDNR conducted a rigorous screening and evaluation

process in accordance with CERCLA and the NCP. First, potentially applicable remedial

technologies or process options for addressing PCB-contaminated sediments in the Fox River:
and Green Bay were identified and screened (evaluated) based on effectiveness and technical.
implémentability at the Site. Retained technologies were then evaluated in a second screenmg

-based on effectiveness, implementability and cost. After the second screening, the following.

four technologies were retained for consideration i iny the ana!y51s of remedial alternatives: 1y no :

.. action, evaluation of which is required by the NCP 2) Monitored Natural Recovery (MNR); 3)
. capping to the maximum extent practicable with dredging in areas where capping was not -
appropriate; and 4) removatfdredgmg (i.e., enwronmental dredgmg) followed by MNR

Process options for treatment and disposal that were retamed include dehalogenatlon physmal : |

) separation and solidification, vitrification. and high- pressure oxidation.

. After the technology screening, WDNR and EPA developed and screened remedial alternatives.
. A specified “cleanup value” or “action level” for PCBs in sediment was not developed for

.. purposes of evaluating remedial alternatives. Because consumption of fish is the major

" pathway of concern, WONR and EPA developed remedial goals based on PCB concentrations

in fish {see Section 9). Therefore, remedial alternatives were evaluated based on their ability to
reduce PCB concentrations in fish. PCB concentrations in fish are controiled by PCB
concentrations in both the sediment and the water column and, therefore, sediment cleanup i is

. considered the means to the goal of protecting human heaith and the env:ronment

For the capping alternative, !ocations where it was feasible were considered in determining
where this technology could be applied based on criteria identified in section 6.4.4 of the -
Feasibility Study. For excavation alternatives, WDNR and EPA evaluated the following action
tevels for the Fox River: PCB concentrations of 0.125 ppm, 0,25 ppm,.0.5 ppm, 1.0 ppm, 5.0
ppm, and no action. These results were then compared to the RAOs, particularly RAGs 2 and 3,
which deal with protection of human health and the environment. On the basis of that.analysis
and to achieve the risk reduction objectives using a consistent action level, 1.0 ppm was agreed
upon as the appropriate remedial action level. In making this determination, the agencies relied.
on projections of the time necessary to achieve the risk reduction, the post-remediation surface-
weighted average concentration (SWAC), and cost. _

Tabie 15 shows that for the selected Action Level of 1.0lppm, time to acceptable fish tissue "

* concentrations for walleye, would be achieved within one year in QU 1. This compares to more

than 50 years under a No Action alternative also shown in the table.
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~Table 15

Years to Human Health and Ecologlcai Th resholds for Lower Fox River at 1
ppm PCB Action Level and No Actionin OU{ : '
. - Estimated Years -| Estimated
Fish Rlsk Level Receptor - (for 1.0ppm Act:on Yea_r'-s_ (forNo
} B IR Ll Levei) - Actiont)
Walleye 2l kRME"‘ihéiard T;aei*ofm‘ ;Recr“‘“é’" AT -
b2 : g 2
Walleye . RME hazard tndex of 1 0 High-mt_ake'ﬁsh_f : . 4 65 -
o _{ consumer. . . o
Walleye .| RME 10“5 cancer fisk ievel | Recreational Anglér g 84
Walleye | RME 10” cancer risk level . High-intake fish 14 1000
L ' ' -] constimer ' |
Carp | NOAEC® Carmivorous bird B 4 100
- _ deformity . I RS
Carp. - | NOAEC ‘Piscivorous mammal S22 e 1 100+ -

1. Shaded row represents removal of ﬁsh adwsones
_ 2. RME indicates the reasonable max:mum exposure.

3. _NOAEC is the no ‘observed adverse effect concentration.

It is éstimated that it would'take 40 years to remove fish advisories for OU 2, under the selected:
remedy, Monitoréd Natural Recovery. However, the removal of Deposit N (completed ina
dredging demonstration project during 1998 and 1999) and Deposit DD (under consideration for
remediation in the ROD for OU s 3-5) is not considered in the modeling upon which this -
estimate was made. '

The SWAC is a measure of the surface (upper 10 cm) concentration aga:nst a given aréa. In
terms of the Lower Fox River, this would be the average residual contaminant concentration in
the upper 10 cm divided by the area of the Operable Unit. The SWAC calculation includes
mterdeposnt areas. The estimated post-removal SWAC value for OU 1 at an action level of 1
ppm 1s 185 pg/kg.

The SWAC value provides a number that can be compared to the SQTs developed in the RA
SQTs are estimated concentrations that link risk in humans, birds, mammals, and fish with safe
threshold concentrations of PCBs in sediment. Human health and ecological SQTs for carp and
walleye are listed in Tables 16 and 17, respectively.

Table 16 Human Health Sediment Quality Threshold (SQT) Values
Recreational Angler - High-Intake Fish Consumer '
RME' - CTE? RME _ CTE
pa/kg bglkg - uglkg ug/kg
Cancer Risk at 10 >
Carp 16 180 11 57
Walleye 21 143 14 75
Non-Cancer Risk {Hi =1) . .
Carp 44 180 28 . 80
~_Walleye - 58 238 37 119
1. RME indicates the reasonable maximum exposure

2. CTE is the central tendency exposure. S
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' - T NoAEC (pgmg)
Carp fry growth and mortall_y . 363 -
Walleye — fry growth and. modatrty -. I I ;- R
| Common Tern — hatching success. o N . 3,073 -
Common Tern — deformity. ™ L : L - .523
--Conno_rant'-'—_ha'tchi"gg_success.. o . S 897
Cormorant — deformity:- L . S 170
- .| Bald Eagle —hatching suceess . - : 388
| Bald Eagle — deformity . : 1 .-
--Mmk—reproducuon and ktt survival - 24

Table 17 Ecologlcal Sedlment Quallty Threshoid (SQT) Vaiues

The volume of sediment-and PCB mass that would be removed as well as the cost to
implement the remedy at the 1.0 ppm action level, were also considered. ForQU 1 an-
estimated 784,200 cubic yards and 1,715 kilograms of PCBs would be removed The cost. for
remed:at{on of OU 1 is-estimated to be $‘66 2 mlillon

WDNR and EF’A selected six remedial alternatwes for detaiied analys;s No Act[on Monttored
Natural Recovery and Institutional Controls, Dredge and Off-Site Disposal, Dredge toa
Confined Disposat Facllity (COF), Dredge and Vitrification, and In-situ Capping, These:-
alternatives cover the range of viable approaches to remedial action and include a no-act:on
alternative, as required by the NCP. - :

10.1 . Description of Alternative Components

Remediai A[ternatives- --WDNR and U.S. EPA evaluated several alfernatives to address

- contamination in the Lower Fox River and Green-Bay. Because the level of contarination and

size of the OUs vary, a specific proposed cleanup plan was developed for each OU. The FS
outlines the process used to develop and screen appropriate technologies and alternatives for
addressing PCB-contaminated sediment and provides detailed descriptions of the remedial
alternatives. The suite of remedial alternatives is intended to represent the remedial alternatives
that are available, not to be inclusive of all possible approaches. The proposed alternative for an
Operable Unit may consist of any combination of the alternatives described below. Other
implementable and effective alternatives could theoretically be used; however, a ROD
amendment or Explanation of Significant Difference (ESD) would be required before another
aiternative could be substituted for the setected remedy.

Alternative A: No Action ~ A No Action alternative is included for ali River reaches and Bay
zones. This alternative involves taking no action. The No Action alternative is required by the
National Contingency Plan, because it provides a basis for comparison with the alternatives for
active remediation. '

Alternative B: Monitoreéd Natural Recovery - Similar to Allernative A, the MNR alternative
relies on naturally occurfing degradation, dispersion, and burial processes to reduce the toxu':[ty,
mobility, and volume of contaminants. However, the MNR option also inclides a 40-year, iong~
term monitoring program for measuring PCB and mercury levels in water, sediment,
invertebrates, fish, and birds to effectively determine achievement of and progress toward the
RAOs. Until the RAOs are achieved, instijytional controls are necessary to prevent exposure of
human and biological receptors to contaminants. Land and water use restrictions, fishing
restrictions and access restrictions may require local or state legislative action to prevent
development or inappropriate usage of contaminated areas of the River. Institutional controls -

Page 55 of 97



Fox River and Green Bay ROD for OU 1 and QU 2

include measures that restrict-access to or uses of a site. They typically consist of some

- tombination of physical restraints (such as fences to limit access), legal restrictions (such as
locat ordinances and restrictive covenants that fimit land development), and outreach activities
{such as pubhc education programs and health aciwsor:es)

Alternative C: Dredge and Off-Slte Disposal - Altemattve C includes. the: removai of sed!ment
having PCB concentrations greater than the remediat action level using a hydrauhc: or.;
mechanical dredge, dewatering the sediment either passively or mechamCaIIy, treatmg the water
before discharging it back to the River, and then disposing of the sediment off site, transportmg
it by truck. Sediment disposal would be at a local tandfill in compliance with the requirements-of
NR 500 Wisconsin Administrative Code (WAC), which regulates the disposat of waste and the
WODNR's TSCA approval issued by EPA. EPA issued this approval under the ‘authority of the
federal TSCA. This approval allows for the disposat of PCB-contaminated sediment with :
concentrations equat to or greater than 50 mg/kg (ppm) in landfills that are licensed under the

- NR 500 rule series, WAC prowded that certain requu‘ements are met,

Aiternatwe D: Dredge to a Confined D:sposai Facility- (CDF) Altematwe D mc!udes the
removal of sediment having PCB concentrations greater than the remedial action levelto an on-
_site CDF for long-term disposal. A CDF is an-engineered containment structure that provides
both dewatering and a permanent disposal location for contaminated sediment. A CDF can be
located in the water adjacent to the shore or at an upland location near the shoré. Sediment
with PCB concentrations equat to or greater than 50 mg/kg would not be disposed of in a CDF.
Such sediments would be mechanically dredged for solidification-and disposal at a solid- waste.
landfill conforming to requirements defined by the state in the NR 500 rule series and WDN R’
TSCA approval. Concepiual near-shore CDF locations were identified inOU 1.

Alternative E: Dredge and Vitrification - This alternative is similar to Alternative’ C except that
afl the dewatered sediment would be thermatly treated using a vitrification process. Alternative
E assumes that the residual material would be availabie for possible beneficial reuse after =
vitrification. Vitrification has been used as a representative thermal treatment process option
and was inciuded as an alternative due to a recently completed pilot-scale evaluation.

Alternative F: in-situ (In-place} Capping - Alternative F includes primarily sand capping to the
maximum extent possible. The maximum extent of the capping action was defined in each
River reach on the basis of site specific conditions such as water depth, average river current,

" river current under flood conditions, wave energy, ice scour, and boat traffic. Using these
criteria, it was determined that capping alone is.not a viable option to achieve the site RAOs.
Where capping is viable, a 20-inch sand cap overlaid by 12 inches of graded armor stone was .
selected. Sediment that is not capped but still exceeds the action level would be hydraulically
dredged to an on-site CDF, similar to Alternative D. In the FS, several cap designs were
retained for possible application; design factors that influence the final selection of an in-situ cap
inctude an evaluation of capping materials and cap thickness when applied in the field. In
general, sandy sediment is a suitable capping material, with the additional option of armoring at
jocations with the potential for scouring and erosion. Laboratory tests developed in the past
indicate that a minimum in-situ cap thickness of 12 inches (30 cm) is required to isolate
contaminated sediment, as indicated in FS Section 7.1, page 7-4 to 7-5. Full-scale design
would require consideration of currents during storm events, wave energy, and ice scour. A
minimum river depth of 6 feet would be required {FS Section 7.1.1, page 7-5) for any location
where a cap is proposed. Institutional controls and monitoring and maintenance are aiso
components of this alternative. I[nstitutional controls may be necessary to ensure the long-term
integrity of the cap. Monitoring and maintepance would be required in perpetuity to ensure the
integrity of the cap and the permanent isolation of the contaminants. Alternative F was
determined not feasible for OU 2.
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in evaiuatmg the aiternat:ves. WDNR and EPA ctonsidered-the level of: protection that: would
satisfy the concern of the natural resource tristees that future natural resource injuries be
minimized. Many of the natural resource trustees cooperated in the development of the’
proposed plan and agreed with the combination of active remediation to a proposed cleanup-
level of 1.0 ppm PCBs and the use of Momtored Natural Recovery in areas where aciwe
remedlation will not occur.

10.2 Keleommon Elements
The followmg discussion applues pr{man!y to the dredgmg or. dredglng and cappmg alternatwes.
Phasing - The first construction season of remedial dredging will include an extensive

monitoring-program of afl operations:* “‘Monitoring data will be compared tor performance ,
standards developed during remedial design. Performance standards are likely to’ addréss’ (but

may not be limited to) resuspension rates during dredging, production rates, and residuals after

dredging, and ‘community impacts {e.g., noise, air quality, odor, _navigation). Data gathered will -

..enable WDNR to determine if adjustments are needed to operations in the succeedtng phase of

dredglng or if performance standards need to be reevaluated. WDNR will make the data, as _
well as its final report evaluating the work with respect to the performance standards, avaﬁable '
to the pubhc :

Instttuttonai Controls - Institutional controls (’r' ish consumptlon advisories anid fi shlng

restrictions) would be ufilized with the Monitored Natural Recovery, capping and reémoval
alternatives. Institutional Controls are considered to be Ilm:ted actaon aitemat:ves and therefore ,
are not mcluded in the No Actton alternative.

Source Control - Point sources of contaminants to the Fox River have been effectively
addressed by water discharge permits for the Fox Rwer Thus no addltional acnons related to
source control are necessary.

- Monitored Natural Recovery - Natural recovery refers to the beéneficial effects of natufal

processes that reduce surface sediment concentrations of PCBs. These processes incliide:
biodegradation, diffusion, dilution, sorption, 'volatilization, chemical and biocherical stabilization
of confaminants, and burial by naturat deposition of cleaner sediments. The primary -

. mechanisms for natural recovery in the Fox River and Green Bay are desorption and dispersion.

in the water column {i.e., as a dissolved constituent), burial, and sediment resuspension and
fransport. B[odegradatlon is a negligible contributor to the lowering of PCB concentrations: and' N

- is not a factor for mercury. The relative importance of each of these mechanisms in redumng

PCB concentrations in the Fox River and Green Bay is not easily estimated based on avaitable :'_
data. Some or all of these processes may be occurring at varying rates at any- given time and -
location within the River or Bay. During the design phase, a monitoring program will be

_developed to measure the net effects of the natural attenuation processes after remed!al

activities are completed until the remediation goa}s are reached.

Sediment Concentrations - Sediments that may significantly contribute to the PCB levels in
fish, both now and in the future, are considered principal threats. The defermination of the
significance of the sediment contribution to fish is based primarily on mode! projections, in
conjunction with geochemical and statistical analyses. The model projections indicate that the
significance of the sediment contribution tg PCB fish tissue levets varies by Operable Unit;

therefore, the sediment levels that are considered principal threats wiil correspondmgly vary by
Operable Unit.
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’ Treatment Conventional {reatment technologies, such as thermal desorptlon are iechmcaily
feasible; however, the associated costs would be substantially greater than off-site landfill .
disposal. However, vxtnt‘ cation of sediments is feasible and as such is considered a pessmle
alternative to the current plans for conventional disposal in an approved, licensed landfill.. _
Materials that would be processed using vitrifi cation technoiogy couid be’ benef cxalty re-used

Sedlment Processmgf!‘ ransfer Facmtles Itis expected that sedtment processmgftranafer :
facilities would be established to handle materials from the environmental dredging process.

The locations of these facilities will be determined during the remedial design phase of the
remedy considering engmeenng issues (such as those associated with the type of dredgmg
selected), property issues, noise, air impacts and other appropriate {actors, Althoughitis
projected that these facilities would be land-based, water-based facilities will also be evaluated.

Dredged sedlments wilt be mechanscaliy dewatered arld loaded onto trucks for transport to
: dlsposal facmttes _ .

Water that is separated from the. dredged sedlment W[II undergo treatment to remove f ne _
sediment particies and dissolved PCBs.” Ultimately, the water will be dzscharged back into the’

'Fox River in compliance with the substantive requirements of the State of Wlsconsm Poilutant - )

Discharge Elimination System Whlch is an ARAR for this Slte

Transportation - Dredged materials wilt be transported from the dredging site to the "'sedlr.ﬁeht !
processing/transfer facilities by barge or in-river pipeline. Transportation from the sediment .
processmgltransfer facmttes to d:sposai facilities will be by truck. : :

D;sposai Drsposal of PCB contammated sedtment from QU 1 will be to elther an exxstmg _
uptand landfili or into a newly constructed or modified landfill designed to receive the dewatered
. sediment. ARARs/TBCs specific to the landfill option include the siting requtrements fora
landfill (Chapter 288, Wisconsin Statutes} and the technical requirements for constructton
operation, and closure of a landfil in the NR 500 rule series, WAC.

Sediments removed from the Fox River may contain PCBs equaI to or greater than 50 ppm
PCB sediment with concentrations less than 50 ppm.will be managed as a solid waste in -
accordance with statutes and rules. govemmg the disposal of solid waste in Wisconsin. PCB
sediment with concentrations equal fo or greater than 50 ppm will be managed in accordance
with the Toxic Substances Control Act of 1976 (Appendix E of the Feasibility Study). Presently-
TSCA compliance would be achieved through the extension of the January 24, 1995 approvat
issued by EPA to WDNR pursuant 40 CFR 761 60{a)(5) under the authority of TSCA. This
TSCA approval, granted by EPA Reglon 5, states that the disposat of PCB-contaminated
sediment with concentrations equat to or greater'than 50 ppm into an NR 500, WAC Iandf‘ [ that
is alsa in compliance with the conditions of the TSCA approvai provides adequate protecticn to
human health and the environment as reqmred by 40 CFR 761: 60(a)(5) and, will provide the:.
same level of protectlon required by EPA, Region 5 and therefore is no less restrictive than
TCSA. However, should other administrative rules pertaining to disposal under TSCA bein
effect at the time that TSCA compliance decisions are made for the Fox River sediment, then
compliance with those rules will be achieved. _ '
Therefore, this disposal method meets the TSCA regulatory requirement 40 GFR 761.61(c) that
the risk-based method for disposal of PCB remediation waste does not pose an unreasonable
risk of i mjury o health and the env;ronment

ey
Although off-Stte !andfz!lmg is ant[ctpated vitrification and beneﬂcxal re-use of dredged excavated
sediments will be evaluated during the design phase. Value engineering to reduce waste
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votumes (that will als.o reduce costs) wm be expiored and if appropriate, ﬁnahzed durmg

remediat deStgn

Monitoring - Short- and iong-term (; e, pre- dur{ng and post—constructlon) momtonng
programs. will be deve&oped to ensure comphance with performance standards and protection of
human health and the environment. The types and frequency of pre-construction monitoring will
be developed during remedial design. Plans for monitoring during and after construction will be
developed during the remedial design and modified during and after construction as
appropriate. This approach is consistent with the NRC Report recommendation that long-term:
monitoring evaluate the effectiveness of the remedlal actlon as well as ensure protection. of
public health and the enwronment S

1. COMPARATIVE ANALYSIS. OF ALTERNATIVES

In select[ng a remedy fora gite, WDNR and EPA consuder the factors set forth'in CERCLA §.
121, 42 U.8.C. § 9621, by conducting a detailed analysis of the viable remedial alternatives
pursuant to the NCP, 40 CER § 300.430{e}{9), EPA’s Guidance for Conducting Remedial

. Investigations and Feasibility Studies, OSWER Directive 9355.3-01, and EPA’s 'A Guide to

Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection
Decision Documents, OSWER 8200.1-23.P. The detailed analysis consists of an assessment
of the individual alternatives against each of nine evaluation criteria (two threshold, five primary
balancing and two modifying criteria) and a comparative analysis focusing upon the relative
performance of each alternative against those criteria. ’

Threshold Criteria

1. Overall Protect:on of Humanh Health and the Envnronment addresses whether a -
remedy provides adequate protection of human health and the environment and .
describes how risks posed: through each exposure pathway are eliminated, reduced-or
controlled through treatment, engmeermg, or institutional ccntrois The se!ected remedy
‘must meet this criterion. .

2. Complidnce with Applicablé or Relevant and Appropriate Requtrements (ARARS)
addresses whether a remedy will meet applicable or relevant and appropriate federal
and state environmental laws and/or justifies a waiver from such requirements. The
selected remedy must meet this criterion or a waiver of the ARAR must be attained.

_Primary Batancing Criteria

3. Long-Term Effectiveness and Permanence refers to expected residual risk and the
ability of a remedy to maintain reliable protection of human heaith and the environment .
over time, once cleanup levels have been met.

4. Reduction of Toxicity, Mobility, or Volume Through Treatment addresses the
statutory preference for selecting remedial actions that employ treatment technologies
that permanently and significantly reduce toxicity, mobility, or volume of the hazardous
substances as their principal element. This preference is satisfied when treatment is
used {o reduce the principal threais at the site through destruction of toxic contaminants,
reduction of the total mass of toxic contaminants, irreversible reduction in contaminant
mobility, or reduction of totat volume of contaminated media. '

5. Short-Term Effectiveness add&sses the period of time needed to achieve protection
and any adverse impacts on human heaith and the environment that may be posed, untit
cleanup levels are achieved. . :
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6. lmplementablhty is the technical and ‘administrative feasibility of a remedy, mc!udmg
: the availability of materials. and semces needed to implement a partlcular optlon
7. Cost includes estimated capital costs, annual operation and maintenance costs
(assuming a 30-year time perloci) and net present vaiue of capltai and operatton and
mamlenance costs. ' : . : .
Modlfylng Crlterla
8- ‘ Agency Acceptance cons:ders whether the suppor’t agency. EPA in thls mstance
- concurs with the lead agency’s remedy selection and the anaiyses and. .
recommendations of the RI/FS and the proposed plan. Can L
9. Community Acceptance addresses the public's general response to the remechal

alternatives and proposed plan ‘The ROD includes a responsiveness summary that

_presents public comments and the WDNR and EPA responses to those comments. The

“level of community acceptance of the selected a!ternatwe is outhned in the
- Responsweness Summary (see Appendix A).

1.1 Operable Unit 1 (thtle Lake Butte des Morts)

Table 18 summarizes the evaluation for QU 1 -alternatives and how each altematwe meets or
does not meetrequirements for each of the nine criteria descr;bed above A detaﬂed
comparative analys:s for all alternatives follows : :

Table 18 Operable Unit 1. Littie Lake Butte des Morts Alternatives |
| Selected
- . . L o - Alternative § . L S .
Yes = Fullymeets } Alternative | Alternative | Alternative § Alternative § Alternative { Altemative | Alternative
. criteria A | B C1. . c2 X o | E F
Partial = Partially No Action | Monitored Dredge Dredging J Dredgeto | ~ Oredge {n Situ
meets criteria Natural with off R with off site Ba Confined| and Capping
Neo = Does not meet Recovery site - disposat | Disposal | Vitrification
criteria: _ . disposal } Facility |
1. Overalt . ~ Ne No Yes Yes Yes Yes Yes
protection of ' ' :
human health
and the _
environment : . .
2. Compliance with No Partial Yes Yes E  ves ‘Yes Yes
Applicable or .
" Relevant & .
Appropriate
Requirements _ : . _ . o .
3. Long-term’ No No Yes Yes Yes Yes Partial
Effectiveness B o ' '
and
Permanence : : o
4. Reduction of " No No " Yes Yes . Yes Yes Partiat
Contaminant : '
. Toxicity, -
Mobility, or
Volume through
- Treatment . Y S _
5. Short-term No No Yes Yes Partiat Partial Partial
Effectiveness L
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A Selected
- S L _ __ {l Alternative : -
Yes'=Fully meefs . {-Alternative | Altetnative | Alternative'§ Alternative . §f Alternative | Alternative | Alternative -
criteria LA B c1 cz b E T F
Partial = Partially | No Action | Monitored | Dredge R Dredging § Dredge fo Drédge In Situ
meets criteria Natural with off ¥ with off site [fa Confined | - and _Capping
No = Does not meet Recovery site disposat Disposal | Vitrification '
_ criteria . disposal & Facility .
8. Implementabmiy Yes Yes Yes - Yes " Parial -. | - Partial Partial
7. Cost ' $45 T %99 $116.7 $68.2 - $68.0 | $635.0 $905
(msﬁ!ons of $) - ' ' o ' L B S :
8. Agency The WDNR has been the lead agency in developing the RIFFS and the ROD. Both WONR
Acceptance .and EPA support the selected alternative for this OU at the 1.0'ppm action level.
9. Community ' The level of community acceptance of the selected alternative i is out[med in’ the '
: Aot:e;é)tanc&- Responsweness Summary . . S

11.1.1 Threshold Criteria for Operable Unit 1

" Protection of Human Health and the Environment '
. The pr:mary risk to human health associated with the contaminated sed[ment is consumphon of

fish. The primary risk to the environment is the bioaccumulation of PCBs from the consumption
of fish or, for invertebrates, the direct ingestionfconsumption of sediment. Protection of human

health and the. environment were evaluated by residual risk in surface sediment using five lines
of evidence:.

o Residual PCB concentratlons in surficial sedtment using surface-weighted averagmg
after completion of a remedy,

e Average PCB concentrations in surface water;
« The projected number of years required to reach safe consumption of fish;

» The projected number of years required to reach a surface sediment concentration .
protective of fish or other biota, and

. PCB Ibadings to downstream areas and total mass contained or rem_oVed.

Each of these is discussed below.

Residual PCB concentrations in surF cial sediment and surface water

As shown in Table 19 below, substantial reductions in the average concentration of sutficial
sediment and in surface water for OU 1 is achieved by all active remediation alternatives (C1,
C2, D, E and F} when compared to the No Action and MNR alternatives (A and B). The:
implementation of active remediation alternatives results in a 95 percent reduction in residual
PCB concentrations in surface sediment using surface-weighted averaging after completion of
the Alternatives C1, C2, D, E or F, when compared to the No Action or MNR Alternatives,
respectively (i.e., 3.699 versus 0.185 ppm, respectively -- see Table 19). Similarly, the
estimated surface water concentrations 30-years after remediation is reduced 94 percent for
active remediation alternatives (B, C1, C2, D, E and F), relative to No Action and Monitored .
Natural Recavery (A; and B, respectwely) —iLe, 2.99 versus 0.18 ppm, respect:ve!y -- see Table
19,
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Table 19 Post-Remedtat{on Sedxment and Surface Water Con centrations m OU 1

Average PCB Concentrattons in Estamated Surface Water Concentrations

Altem_ative - Surficial Sediments {ppm) . 30-years after Remedtation (ng_il_)

AB 1 - . 3699 _ — 209

C1,C2, 06 F | - . 0.185 _ 5 ... 018

Data is from FS Tables 5-4, and 8-58 L o . 5o

Time to reach accegtab}e fish tissue concentrations T T '
Substantial reductions in the time when humans could safely consume fish are achzeved by
active remediation alternatives (C1, C2, D, E, and F), when compared to the No Action and

- Monitored Natural Recovery (MNR) alternatives (A and B). The 1mplementat|on of active
remediation alternatives results in an 86 percent to 99 percent reduction in the time required to

reach acceptable fish tissue concentrations in walleye when compared to the No Action or MNR,

alternatives (i.e., 1 to 14 years for active remediation versus 51 to 100 years for No Action or

MNR — see Table 20). Recovery times for additional human health receptors are ‘présented the '

FS, Chapter 8, Table 8-6.

‘Table 20 Time Achieve Acceptable Fish Tissue Concentrations for Walleye in OU 1.
_ - _ 'Estimated Years to Achieve
‘Fish | - Receptor Risk Level Goal "ﬁ[tem'atives T R
Alternatives
Ci1,C2,D,E,

. £ A, B
Walleye | Recreational Angler RME Hazard.Index of 1.0 <1 51
Wailleye | High Intake Fish Consumer | RME Hazard Index of 1.0 - L4 63
Walleye | Recreational Angler RME 10-5 cancer risk level g 84
Walleye | High Intake Fish Consumer RME 1072 cancer risk level 14 100

Data is from FS Table 8-14. .

Time required to achieve surface sediment concentration protective of fish or other biota
Substantial reductions in the time required to reach protective levels for ecological receptors are
achieved by all active remediation alternatives (C1, C2, D, E, and F) relative to the No Action
and MNR alternatives. For receptors representative of fish or other biota, implementation of
active remediation alternatives results in a 40 percent to 86 percent reduction relative to No
Action or MNR (i.e., 14 to 60 years for active remediation versus 100 years or more for No = -
Action and MNR, shown in Table 21, below). Recovery times for additional ecologlca! receptors
are presented in the FS, Chapter 8, Table 8-6.

Table 21 Time Required to Achieve Protective Levels in Sediments for
~ Representative Ecological Receptors in QU 1
. ' Estimated years to achieve
Fish - Receptor Risk Level Goal . : -
Aiternatives C1, | Alternatives
C2,D,E.F A, B
Carp Carnivorous bird NOAEC 14 100
Carp ‘Piscivorous mammat _ NOAEC 29 >100
Sediment | Sediment inveriebrate 15 TEL 60 >100

Data is from FS Table 8-18.
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PCB loadings to downstream areas and total mass contained or removed :
Reduction of the PCB load transported over the Appleton Dam into the downstream areas of the

Fox River is.a measuré of the overall protection of human health and the environment.

- ‘Reduced PCB loading from QU 1 will uitimately. contribute to downstream reduction of

concentrations of PCBs in sediment, water and fish, and thereby reduce risk to humans and

ecological receptors in the Fox River. After implementation of active remedial alternatives (Cf1,

C2, D, E, and F) estimates for releases over the Appleton Dam would be reduced from 88

- poundsiyear presently to 1.5 poundsfyear 30 years after completlon of rerediation, compared

to 25 pounds for the No Action and MNR alternatives (also after 30 years}. Thus the active .

- remedial aiternatwes would gwe a 94 percent reduction in Ioadmgs relatwe to No Action and
= MNR.

Siu‘ﬁﬁx_ar’y

The active remediation alternatives provide a substantially more protective rémedy than the No
Action and MNR alternatives. The No Actton and MNR Alternatives are not protectlve of human

- health and the envtronment

- Compliance with Applicable or Relevant and Appropriate Req_u.irement's (ARARs)

Section 121 (d) of CERCLA and NCP §300.430(f)(1){(ii}(B) requires that remedial actions at
CERCLA sifes attain legally applicable or relevant and appropriate Federal and State
requirements, standards, criteria and limitations which are collectively referred to as "ARARs,”
uniess such ARARs are waived under CERCLA section 121{d}{(4). '

Comp!fance with ARARs addresses whether a remedy w;l! meet all of the' app]:cabte or relevant
and appropriate requirements of other Federal and State environmeritat statutes or prov:des a
basrs for invoking a waiver.

The ARAR discussion, below, is divided by the different operational components of the
alternatives {Table 22, and discussion below), as various components are utilized in an
essentially the same manner for some alternatives and apply equally {o those alternatives with a
common component. There is also additional discussion of ARARs in Section 14.2.

Table 22 Operational Components for Ol 1 Alternatives

Alternatives

: _ A B C1 - €2 D E - F

Removal ' B X X X X X
Dewatering Mechanical X '

I | Passive X _ X X X

Sediment Treatment * * X e

Water Treatment X X X X X

Trucking or Rail Transporiation X X X X X

Disposal Upland X X X {residuals) X
In-water COF X . _ - '

Capping ' X

X: Required activity for alternative.

* Possible supplement.

** Upland disposal for this alternative wou{d%nfy be for sediments with PCB concentrations equal to or
greater than 50 ppm (16,165 cubic yards of 800,357). Sediments with concentrations less than 50 ppm
(784,182 cubic yards} would be disposed in an in- wafer CODF.

Page 63 of 57



 Fox River and Green Bay ROD for OU 1 and OU 2

A descrzptlon of the components Ilsted in Table 22, above fol!ows

Removal The removat technoiogy uﬁllzed for actwe remed:al altemaitves Altematwes C‘I
C2, D, E, and F is dredging (although - Alternative F also includes capping). The ARARs that
directly relate to the removal of sediment from the Lower Fox River and Green Bay concern
the protection of surface water (NR 322, 200; and 220 through 297). The surface water’

~ ARARs limit the dtscharge of PCBs into the receiving water bodies so that water quality is
not adversely aﬁected These ARARS will be ach:eved by all actwe remedla! atternatwes _'

Dewatermg and Water Treatment

¢ Mechanical deWatenng would be utdlzed for Aitematwe 2. D;scharge reqwrements _
(NR 200 and 220 through 297, WAC) are set forth for the discharge of water to publicly
owned treatment works (POTWs) and to navigable waters such as the Lower Fox Rive"r
(NR 105 and 106, WAC). Discharges from prior remedial activities on the Lower Fox -
River provide an indication of the treatment requirements for dlschargmg effluent water
to the Lower Fox River or to a POTW. Another requirement covers stormwater
discharge. A potentially important ARAR {NR 108, WAC) relates to the construction of a
wastewater treatment facility specifically to treat water from remedial activities.

+ Passive dewatering ponds would be part of Alternative C2, D, E and F and would be. - -
constructed under the wastewater ARAR (NR 213, WAC), which assaciated with
wastewater treatment lagoons. Based on previous experience gained during the SMU

.~ 56/57 phot dredging pro;ect ARARs assocnated with passive dewatenng tagoons are.
achievable. : : :

Ex-Situ {Off-site) Treatment. ARARSs specific to vitrification technology (Attematlve E}y
refate to the air emission and permitting requirements of thermal treatment units {40 CFR"

. 701 and NR 400 through 499). In addition, the thermal unit must meet performance.

requirements in NR 157 for the efficient treatment of PCB sediment. These ARARs would
be met.

Transportation. The likely method for transporting PCB sed[ment o upland dlsposal
locations for Alternatives C1, C2, and Fis by trucking to the disposal facility, although other
transportation methods could be used if it is determined during design that there are belter
methods. ARARs and TBCs important to this process option include the requirements to
prevent spills and releases of PCB materials (NR 140 and 1567, WAC). Two ARARs
applicable only to the trucking method include Wisconsin Department of Transportation:

(WDOT) requirements for the shipping of PCB materials and NR 157 shipping requirements.

ARARs and TBCs refated to in-water transportation activities {i.e., piping) include the

: prétectton of surface water (NR 322, 200, and 220 through 297 WAC). Alternatives C1,C2 -

and will comp!y with these ARARs

- Disposal. For Alternatives C1, G2, and F, disposal of contaminated sed[ment removed (1 e,
-dredged) from OU 1 will be disposed at either an existing upland landfilt or in a newly

constructed or modified landfill designed to receive the dewatered sediment. ARARS
specific to this process option include the siting requirements for a fandfill (Chapter 289,

Wisconsin Statutes) and the technical requirements for construction, operation, and closure

of a landfill in the NR 500 rule series, WAC. For contaminated sedimerits with PCB
concentrations equal to or greater than 50 ppm, disposal will comply with-the Toxic
Substances Control Act, 40CFR Part 761. Alternative D would aiso haveé a relatively small.
portion {i.e., 2 percent) of dredged materials with concentrations equal to or greater than 50

"~ ppm that would also be disposed at FSCA compliant upland landfill. General disposat

requirements for PCB-containing sediments are simplified by the EPA’s current approval
requirements for placing TSCA-level PCB-containing material in a state-ficensed landfill. In
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all cases, for sedzment to be disposed of at a local landfi i, the landfilt must be i m compllance
with the requirernents of the NR 500 WAC series regulating the disposal of waste and
WDNR's TSCA approval issued by EPA. This EPA approval currently aliows fot the .
dssposal of PCB-contaminated sediment with concentrations equal to or greater than 50
mgfkg in iandﬁlis licensed under the NR.500 rule series, WAC, provided that certain

~ technical and administrative requurements are met These ARARs will be met by

~ alternatives C1, CZ and F.

e Capping. For Alternative F, some sediments would. be capped ln-place prtrnaniy in the
central {deeper water) portions of OU 1. This would require compllance with Section 10 of -
the Rivers and Harbor Act of 1899 {22 CFR 403), and may require. compl:ance withthe =
Wisconsin Statutes Chapter 30 (deﬁnmg riparian rights of upland owners which extend to the
center of a stream). If the capping area is considered to be lccated in a lake, then the State,
through the Board of Cormimissioners of Public Lands, may lease “rights of the beds of lakes
‘and rightsto fill in beds of lakes or na\ngable streams.” ltis expected that-these ARARS

“would be met. _

- 11.1.2 Balancmg Criteria for Operable Unit 1

Long-Term Effectiveness and Permanence

' Reduction of Residuat Risk

The No Action and MNR alternatives result in a continuation of the degraded condmon of the
sediments and surface water quality of Little Lake Butte des Mort {(QU 1), for at ieast several -

decades. The No Action and MNR Alternatives do not eliminate PCBs from the River and do
not reduce PCB levels in fish to aceeptable levels for the foreseeable future - -

Aiternatwes Ct, C2, D E and F reduce resmiuai risk through removal or conta[nment of 800 357 -
cubic yards of sediments containing approximately 1715 kg {about 3800 pounds) of PCBs' over
an area of 526 acres. The reduction in the time required to reach acceptable fish tissue
concentrations ranges from 88 percent to 99 percent (i.e., 1 to 14 years for active remedlat[on
and 51 to 100 years for No Action/MNR — see Table 20) ' -

Adequacv of Controls _

The No Action and MNR alternatives do not produce reduction in human risk and exposure in
the foreseeable future, unlike aclive engineering controls. Additionally, fish consumption
surveys indicate that 50 percent of anglers do not follow fish advisories. Therefore, existing -

_institutional controls do not adequately reduce human exposure to PCBs from: consumption of

contaminated fish. In addmon institutionat controls are not protective for ecological receptors:
(e.g., the birds, mammals and fish). Given the survey data, it is unhke!y that sole reliance on
these types of controis wotld be reliable in the long term to ensure human hea!th and ecoiogtcal
protection.

The active remediation alternatives (C1, C2, D, and E) provide for the removal of most of the
PCB-contaminated sediments in OU 1. Alternative £ also removes a large portion of PCB-
contaminated sediments and provides for an engineered cap over apprommately 20 percent of
contaminated deposits in OU 1. Like the MNR alternative, Alternative F also requires
institutional controls such as Site use restrictions in capped areas (e.g., prohibition of sediment
disturbance activities). Although institutional controts would still be required for the two removal
alternatives, the risk to consumers of fish would be greatly réduced by these alternatives. -

All alternatives would require institutionat-controls, such-as the fish consumption advisories and
fishing restrictions until remedial action cbjectives were met at a future date, but they are
unlikely to require additional Site use restrictions after removai activities are completed.
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All altematwes will require some degree of momtormg Momtonng prog rams w111 be developed
as appropnate for all phases of the pro;ect

Alternatwes C1 CZ D and F rely on engmeerlng controls at the drsposal facllity Properiy
designed and managed landfills provide proven, reliable controls for long-term disposal for
Alternatives C1, C2 and F (which have off-site landfilt dlsposal) Alternative F wouild also’ requtre
a long-term operation and maintenance plan to ensure containment of PCBs in perpetuity.
Alternative D would require on-site engineering controls at an in-water disposal facifity. Long-
term monitoring and maintenance are included in operation of the landfill and confined disposal
facﬂity The ﬁnal dISpOSltIOU of contammated sedlments is hsted in the followmg table

__Tabte_ 23 Final Dis_pbsitid_n_of contami'nate'd sedimenfts__i_n ou1

~ Alternatives (cubic yards)

A B | cucz | © [ E | F

Treated and residual disposal 0 _ 0 O} 01 784,192 0
Removed and disposed at 0 0 784,192 18,465| — ‘01 -16,645

{ uptand landfili .
Rernoved and disposed at in- 0 G o 0 F 788,027 0] 619,381
water CDF {on-site) :
Capped in-place D 0 0 - 0F - . 0] 148,648

Data is from FS Table 7-2,

Reltabmtv of Controls '

For the active remedies (Alternatwes C1, C2, D E and F), and MNR, fish consumptlon
advisories and fi shmg restrictions will continue to provide some protection of human health until
PCB concentrations in fish are reduced to the point where the fish consumption advisories and
fishing restrictions can be relaxed or lited. However, in the interim, these controls will only
provide an uncertain measure of protection. Among the active alternatives, sediment capping,
sediment removal {dredging and excavatson) and oﬁ—31te d[sposai!treatment of removed
sediments are all established technologies.

s

The cappmg portion of Alternative F relies upon proper design, placement and maintenance of
the cap in perpetuity for its effectiveness, continued performance and reliability. A cap integrity
monitoring and maintenance program would provide reasonable reliability, aithough there are
inherent challenges in monitoring and maintaining a cap in the Fox River riverine environment.
The capping portion of Alternative F (see Table 23, above for the volume of capped
contaminated sediments) may not be as reltab!e as the removal alternatives due to the unknown
potential for damage to the cap, potenhaliy exposing PCBs. 1n addition, the capping component
of Alternative F is vulnerable fo a catastrophic flow event, such as might be seen during a 500-
year flood or a dam failure. However, with proper design and maintenance, these risks can be
minimized.

n general Alternatives C1 and G2, D and E are the most reliable, as there is lltt!e or no iong-
term additional on-site maintenance associated with the remedial work. These Alternatives
permanently remove the greatest amount of contaminated sediment and PCBs from the River,
‘and achieve the greatest reduction of the potential scour-driven resuspension of PCB-
contaminated sediments. However, Alternative F is also considered to be sufficiently reliable.

A
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Summary _ o

Based on the above analysis of reduction in residual risk and adequacy and reliability of -
controls, the five active remediation altematives (C1, C2, D, E'and F) are superior to the No
Action and MNR alternatives due to the greater risk reduction and mass of PCBs.removed from .
the River. The five active remediation alternatives are similar t¢ each otherin terms oOf risk
reduction with G1, G2, and E being the most effective over time.” EPA’s analysis of residual nsk
for each alternative is consistent with the National Research Cotncif (NRC)report™
recommendation to consider options to reduce nsk and to consmier reSIdual rxsks assocuated
with maternal Ieft behmd : :

y. and Volume C T '
Reduction in Toxicity, Mobﬂtty or Volume of Contaniinants through Treatment evaluates an

~ alternative's use of treatment to reduce the harmful effects of principal contaminants, their ability

to move in the environnient and the amdunt 6f contamination present, -

The No Action and MNR alternatives do notinvolve any containment or removal of -
contaminants from Little Lake Butte des Morts sediments. - The No Action and MNR altematwes

_rely on natural attenuation processes such as burial by cleaner sediments; biodegradation, -

bioturbation and dilution to reduce concentrations of PCBs in sediments and surface water:'

Natural degradation processes were not found to be effective in reducing PCB:concentrations or
toxicity in Fox River sediments (FS Appendix F, “Dechlorination Memorandum”). Nevertheless,
concentrations of PCBs in fish populations will respond siowly over time to slow naturat .
decreases in concentrations in sediments and surface water due prlmanly to ds!utlon and the

' bunal of contammated sedi [ments by cleaner sediments

For Alternative F, the mobtmy of the PCBs in capped areas (approx1mately 135 acres) would be
reduced because these PCBs are sequestered under the cap. However; cappmg does not
satisfy the CERCLA statutory preference for treatment. In addition, there is no reduction in _the
toxicity or votume of the PCBs-under the cap. Under this alternative, the mass of PCBs and the:
volume of contaminated sediments within Little Lake Butte des Morts are permanently reduced
because approximately 620,000 cubic yards of sediment wotld be removed, and approximately
150,000 cubic yards would be contained under a cap in OU 1. A totat of approximately 1715 kg
{about 3770 lbs) of total PCBs would be removed or isolated from the ecosystem by this
alternative. In addition, after construction of the remedy is completed, natural attenuation -
processes could provide additional reductions in PCB concentrations in the remaining
sediments and surface water.

For Alternatives C1, C2, D, and E, the mass of PCBs ‘and volume of contaminated sedtments in
Little Lake Butte des Morts are permanently reduced because sediment volumes of-

-approximatety 784,000 cubic yatds of contaminated sediment, containing a mass of total PCBs

of approximately 1715 kg {about 3770 Ibs) would be removed from the ecosystem: Also, as
stated for Alternative F, after construction of the remedy is completed, natural attenuation
processes would provide additional reductions in PCB concentrations in the remaining

-sediments and surface water.

While the active remediat alternatives {Alternatives C1, C2, D and F) would permanently remove
targe volumes of PCBs from the River {thereby reducing their mobility}, they.do not satisfy the
statutory preference for treatment as a principal element of the remedy. Given the volume of
material to be removed, treatment of the dredged material prior {o off-site disposal may not be
cost-effective, other than the stabilizatiofi of the sediments for handling purposes. During
remedial design, WDNR will further consider the cost-effectiveness of vitrification for dredged
material. Alternative £ in the FS has been revised to consider vitrification. Vitrification would
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reduce tox:cuty mobﬂlty and volume, and the glass aggregate product would-be avaalabte for
beneficial re-use. ' :

'Short Term Effectweness o

Short-termy Effectweness reiates to the lengm ef time needed 1o Implement ah alternatwe and "
the risks the alternative poses to workers, residents’ and the: env:ronment durmg lmplementatton
up until the time that remedzat:on levels are ach:eved

~ Length of Tlme Needed to Imglement the Remedx

" The implementation times for the active alternatives are approx1mately 6 years for Alternatzves

C1and C2, D, E and approximately 5 years for Alternative F. This represents the estimated

- time required for mobilization, operation and dernob[hzatlon of the remedial work ‘but does’ not .

- include the time required for. long-term momtonng or O&M. The No Action and MNR
alternatives do not involve any active remediation and therefore require no time to tmplement

Protection of the Commumtv and Workers During Remedial Action . - . ;

No construction activifies are associated. wsth the remediation of sed:ments fer the No Actiont

and MNR alternatives, so neither alternative increases or decreases the short-term potent:al for
" direct contact with or ingestion and inhalation of PCBs from the surface water and. sediments. .

Community Protection. Access tosediment processing/transfer facilities and process and
treatment areas under the active remedtatlon aiternatives (C1, C2, D, E and F) will be restricted
to authorized personnel. Controlling access to the dredgmg locahons and sediment .
processing/transfer facilities along with monitoring and engineering controls developed durmg
the design phase will minimize potential short-term risks to the commumty The design will also
provide for appropriate controf of air emissions, noise and Ilght through the use of appropriate

- equipment that meets all applicable standards. . Compliance with these deSIQn provisions will be
monitored during. construction, operation and demobilization. Vehicular traffic will increase due
to workers and supply deliveries at the sediment processing and transfer facilities. These effects
are likely to be minimal, in part because the transportation of sediments for dlsposal will take
place within the Fox River area.. If a beneficial use of some portion of the dredged material is.
arranged, then an apprOpnate transportatuon method will be determined (e.g, rail, truck or
barge). :

For the active remediation alternatives (Alternative C1, C2, D, E and F), work in the River will
also be designed with provisions for control-of air emissions, noise and light. Work areas will be
isolated (access-restricted), with an adequate buffer zone so that pleasure craft can safely avoxd
these areas. Environmental dredging in the River will be conducted at times and in ways to
minimize disruption to river traffic. Targeted dredging will be sequenced and directed to ensure
minimal impacts to navigation within the River. To help ensure that nawgatton is not impeded,
'WDNR and EPA will consult with-the locai authorities during remedial design and construction
phases.on issues related. Rwer usage, and-other remedy-re!ated activities within Little Lake .
Butte des Morts. Discrete areas of the River will be subject to dredging and related activities
only over short periods of ime; once an area is dredged, dredging equment will move to
another area, thereby minimizing locational impacis. '

Based on air monitoring for the SMU 56/57 demonstration project, air emissions at dredging
sites and at land-based facilities are expected to be minimal. Action levels will be established,
monitoring conducted as required,-and appropriate engineering control measures. employed fo
ensure that any air releases do not exceed acceptab!e levels.

Vehicles used for the transportatton of hazardous waste wall be designed and operated in
conformance with State and local regulations. WDNR and EPA will prowde the community and
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iocal government the opportumty to have input on plans related to the off- Site transportataon of
hazardous wastes. This approach is consistent with the NRC recommendation to involve the -

local communities i in risk management decisions.

WDNR and EPA beheve that imptementatxen of any of the ac:twe remeduat:on alternatwes (01
C2; D, E and F) will have little if any adverse impact on lotal businesses dr recreational
opporturities. Indeed, 'WDNR and EPA believe that the remedy \ will have stubstantial posuwe '
economic impacts on iocal commumtles and w1ll facilitate enhanced. recreatlonal activities in and

'along the River. To the extent that any. adverselocal Impacts do occur, WDNR and EPA expect-

that they will be short-term ard manageéable. Moreover, the Agenmes believe that any such’
impacts will far outwezgh the long term benefits of the remedtat:on on human hea!th and the
enwronment

Worker Protectton For the No Act[on and MNR altermatives; occupational risks to persons
performmg the samplmg activities (for the S-year reviews} will be unchanged from current tevels
There is.some minimal increase it occupationat risk assomated wﬁh the MNR altematwe due te
the greater degree of sampling mvolved in the Rsver '

' For the five active remed;atton aitematwes (C1,C2,D, E and F), pote'ritlél occupational risks to

Site workers from’ direct contact, ingestion and inhalation of PCBs from the surface water and -
sedlments as well as routine physm:ai hazards associated with: constmctlon work and working
on water, are higher than for the No Action and MNR alternatives. For these alternatives, as-
well as the No Actiori and MNR alternatives, personnel will fot[ow a s:te-specmﬁc health and
safety plan and OSHA health and safety procedures and wear the necessary personal
protective equipment; thus, no unacceptable risks would be posed to workers during the
Implemeniatton of the remedies.

in summary, the active remed lai alternatives would not pose signific cant risk to the nearby
communities. A short:term risk to the community and site workers may be possible:as.a result
of potential air emissions and noise from construction equipment, dewatering operations, and
hauling activities. However, as successfully shown during the Lower Fox River demonstration
dredging projects, these risks can be effectively managedlmmlmazed by: (1) coordinating with -
and involving the community; (2} limiting work hours; and (3) establishing buffer zones around
the work areas; as welt as through (4) using expenenced contractors who would assist project
design.

Environmental Impacts of Remedy and Controls

Environmental impacts consist of PCB releases from removed sediment into the air and water.
As successfully shown during the Lower Fox River demonstration dredging projects,
environmental releases will be minimized during remediation by (1) treating water prior to
discharge; {2) controlling storm water run-on and runoff from staging and work areas; and (3)
utilizing removat techniques that minimize losses; as well as through {4} the possible use of silt
curtains where necessary to reduce the potential downstream transport of FCBs. '

Habitat impacts from active remedial activities (Alternatives C1, C2, D, E and F) are expected to
be minimal, as the benthic community should recover relatively quickly {(see White Paper
Number 8 for details) from dredging activities. Additionally, dredging remediation can result in
collateral benefits in the course of mitigation, including removal of nuisance species,
reintroduction of native species, aeration of compacted and anaerobic soils and other
enhancements of submerged habitats. For the capping portion of Alternative F, there could be
similar effects on aquatic vegetation and*Benthic invertebrate and fish communities, but
recovery of benthic invertebrate communities would likely be slower {relative to recovery from:
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'dredglng) due to changes in the sub aqueous habttat to sand and rock as well as decreases in
organic content of the sed;ment decreasmg the orgamc content of the sedrment

Potential Adverse Environmentat Impacis During Constructlon '
No.construction activities associated with the River sediments are conducted for the No Action
“and MNR alternatives. Nenther continuation of the existing limited samplmg activities for the No
Action. atternat:ve nor the. mcreased momtormg program for the MNR alternative is antic:pated to
._have any adverse effect on the environment, beyond that aiready caused by the PCB =~
contamination of the sediments and the ongoing releases of PCBs from those sedlments i
Little Lake Butte des Morts. For the fi ive active remediation alternatives ((31 C2,D,Eand F),

the release of PCBs from the contammated sedlments into the surface water dunng construction :

(dredging and cap placement), will be controlied by operationat practices (e.g., control of
sediment removal rates, use of environmental dredges and possxble use of sediment barriers).
Although. precauttons to minimize resuspension will be taken, it is likely that there could be a
localized temporary increase in suspended PCB concentiations in the water column-and - ‘
possibly in fish PCB body burdens, Ana!y31s of, results from projects on Deposit N and SMU
56/57, and comparison to yearly ‘sediment resuspension rates, as well as resuapenswn o
quantities during yearly high flow events, shows the expected resuspension due to dredging to

- be well within the variability that normally occurs on a yearly basis. Analysis of results from
other dredging projects indicates that releases from environmental dredging are reIatwer _
tnmgmf icant {substantially less than 1 percent of the mass of contaminants). The performance

- standards and attendant monitoring. program déveloped during design will ensure that dredgmg

operations are performed consistent with the environmental and public hea!th goals of the -

project. This was readily achieved on the Deposit N and SMU 56/57 projects and is expected fo

be fea:mble for other River dredgmg actwstles

Dredging activities may resuit in short-term temporary impacts to aguatic arid'wudlife habitat of
the Little Lake Butte des Morts, but as discussed below, and in White Paper 8, “Habitat and
Ecological Considerations as a Remedy Component for the Lower Fox River”, itis expected that
recovery wouid be rapid. :

For the active remedia’uon alternatives {C1,C2, D, E and F) there is the potentral
transient impact from the temporary exposure of deeper, more highly contaminated .
sediments. during excavation activities. This impact would be minimized by the quick
completion of removal activities, and (if needed) placement of a post-dredging sand
cover as soon as practicable after the removal operations are complete.

Implementability

Implementability addresses the technical and administrative feasibility of a refn‘eciy from design
through construction and operation. Factors such as availability of services and materials,
administrative feasibility and coordination with other governmental entities are also considered.

Technical Feasibility
Both the No Action and MNR alternatives are technically feasible because no actwe measures
other than continued sampling would be taken. Technical feasibility for the active remediation

alternatives is discussed below in terms of the main componenis of the a!tematlves Addit[onal

information is prowded in the FS.

Sediment Processing/Transfer Facilities.. Alternatives C1, C2,D, E and F require sedlment
processing/transfer facilities. At these fadilities, the transfer, -dewatering and stabilization of -
dredged material would be conducted. Each of these activities is considered areadily
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Impiementable commonly engmeered activity. Desrgn of sediment’ processmgftransfer facmt(es .
will include requxrements for. the control of light, nouse, alr emissions, and water dxscharges

WDNR and EPA have not determined the--Ioca-t;on of the 'sedxment 'prooe__ssmg!transfer fat_:.-:lltles.
Preliminary criteria were utilized to establish a list of preliminary candidate sites to allow for the:
preparation of a cost estimate. In preparing the cost estimate in the Feasibility Study, WDNR.
and EPA assumed upland staging area in the vacml’cy of Arrowhiead Park, at the southern end of
Littie Lake Butte des Morts. This facility (wherever Iocated) WOUld be temporary and removed
after complehon of the active remedial activities. :

Removal Alternattves C1,C2,D, E, and F reqmre the dredgmg of contaminated sediments’ -
Dredg[ng of sedlments is a readily implementable and enwronmentaﬁy efféctive engineering -
activity.- Two concerns are relevant to whether sedaments cari be dredged effectively: 1)
resuspension‘and releases’ dtmng dredging and, 2) reSUitmfg tesidual contaminarit
concentrations that may remaih in sediments after dredging is completed. Regardmg
resuspension, as discussed above environmental dredges have been shown o generally not-
release significant quantities of contaminants during removal operations. The type of dredging -

-equipment {mechanical and/or hydraulic) will be selected during the remedial design, using the

most appropriate equlpment for the specific conditions in'the River. The use of silt screens or
other barriers, as appropriaté, could further assist in limiting downstream migration of PCBs and
may be used as well. Regarding post-dredging residual contaminant concentrations
comparable projects indicate that achieving the 1 ppm Action Level in remaining sediments is
readily achievable. The Fox River SMU 56/57 dredging projéect achieved a 96 percent reduction
in the average concentration of contaminated sediments targeted for removal in that project.
This is consistent with results for other dredging projects having similar site conditions (see -
Appendix B of the FS, and Hudson River White Paper ID 312663, “Post-Dredging PCB
Residuals).

Dewatering. Alternatives C1, C2, D, Eand F would require removal of excess water from -
dredged sediments. Either méchanical or passive dewatering would be used for this purpose.
These are conventional, commonly utilized proven technologxes and are readily 1mplementabte
and effective.

Water Treatme nt. Conventional water treatment technologies for dredge water have been .
proven commonly reliable, and are readily implementable and effective.

Capping. "Altemativé F includes some capping of areas that meet the criteria for areas that are

- acceptable for capping. The placement of capping materials is a readily implementable.

engineering activity. Sand, gravel and/or fine materials may be utilized for capping. Clean sand
could be placed over contaminated deposits to give a surficial concentration in the capped”
areas that is essentially without contamination. The type (e g., texture/size and sortmg) of cap
material will be deterrnmed on a location 'specific basis. :

Post-Dredging Sand Cover. The selected alternative envisions an option of limited backfilling
if required. The placement of backfill is a readily implementable engmeerlng activity. Sand or
other matenals as appropriate may be utilized for backfiil.

Transportation. Dredged materials may be transported in-river to sediment processing /
transfer facilities using barges or pipelines. These are considered readily implementable
engtneermg activities. Transportation v;,a pipeline is limited to certain distances because of
pumping and right-of-way limitations. Consequently, in some areas of the Rwer pxpehnes may
not be implemeniable,
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Off-snte transpottation of dredged materials to disposal facﬂltles will be- by truck, rail anda’or
barge. These forms of transportatron are routine engineering activities that have been -
employed at many Superfund sites and are technically implementable. WDNR and EPA will -
comply with all legal regulatory requ;rements for transportlng both hazardous and non-
hazardous wastes :

Disposal. Off—s:te drsposal is a common actmty at many Superfund srtes The number and
location of off-site dtsposal fac:I{tres wril be based on dredged material voiurne, transportation
and cost considerations. It is expected that apprcpnate dtsposal w;ll be n the Fox Valley area

Alternatives C1, C2 and F all include disposal options. Alternative D uses an m-water confi ned
disposal facility for d;sposai These are conventional technologles and. readrly xmpiementabte
Under Alternative F, apprcxrmate!y 20. percent of the sediments will be capped in-situ (see’ §

Table 23, above). Forthe areas that, will be capped, it is considered techn[cally achievable. 1t o

should be noted that certain areas are not amenable to capping and are thus “off irnits™ for -
capping: This is because these areas fail to meet certaln cnterla for cappmg (e g suﬁ' crent
water depth)

An ex-sutu treatrnent alternatrve (Alternatwe E) v1trif catron was determlned to be technrcally
feasible. This does. requrre reuse of re31dual materials after treatment

Treatment. Alternatlve E mctudes thermal treatment by vitrifi catlcn and is technicalty
-tmplementabie to meet cleanup gcals

Admlmstratwe Feasrbmg _ Lo :

Both No Action and MNR requ:re o actwe measures AII altematrves except Nc ACtIOI'I mclude
an administrative requirement for fish consumption advisories. Since fish consumption
advisories are already in place, this alternative requirement is already met and wouid continue
even under the No Action alternative. The active remedial measures are somewhat more
difficult to implement from an administrative feasibility perspective due to the need for srttng the
sediment processing/transfer facilities and addressing the associated real property issues, and
the need to make arrangements to utilize the River with minimal interruption of boat traffic.

Sediment Processing/Transfer Facilities. For the active remediation aiternattves
{Alternatives C1, C2, D, E and F), the transfer facilities, constructed on land adjacent to the
River, or in-river, are considered “on-site” for the purposes of the permit exemption under
CERCLA Section 121(e), although any such facilities will comply with the substantwe 3

requirements of any otherwise necessary Federal or State permlts

Removal. Operations under these a{tematwes will have to be performed in conformance w:th
the substantive requirements of regulatory programs implemented by the U.S. Army. Corps.of

Engineers under Section 10 of the Rivers and Harbors Act and Section 404 of the Clean Water

Act. In addition, discharges during remediation will conform fo Wisconsin Statutes and
substantive WONR regulatlons refated.to dredging and maintaining water quality.

Dlsposal Identifying a local Iandf‘ I for disposal of sedzments dfedged from thﬂe Lake Butte,
des Morts is feasible. This would have to be coordinated with tocal authormes consistent with
appropriate ARARs. :

Capping : and CDF. For Alternative D and F, a take bed grant woutd ltkely be requrred from the
Wisconsin Iegrslature to construct a cap &rin-water COF. If riparian rights exist, agreements
with landowners with riparian rights would be requrred These consrderanons would be '
addressed during design.
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Treatment. Attematwe Eis admmlstratwely feasable Alr emtssmns perm[ts would be reqwred
it sediments are treated off-site.

Availabitity of Services and Materials. Forthe No Action and MNR aitematwes -all needed

‘services-and materials are avaﬂable -For the active remediation alternatives (A!ternatwes C1

C2,D, E and F). equ:pment and personne! related to dredging and materials handling'(e.g., o
sediment dewatenng) are comimercially available. Technology and associated goodsand - -
services for capping or & post—dredgmg sand ccver upland Iandf lI or CDF constructlon are ' "
locally avaxlabie . w

Cost S _ o : S

Cost includes est]mated cap{tal and annual operatlon and maintenance costs, as well as total
capitol cost. Present worth cost is the total capital cost and operation and maintenance costs of
an alternative over fime in today's dollar value.” Cost estimates are expected to'be-accurale
within a range of +50 to -30 percent. (T hIS is a standard assumptton in accordance with EPA

CERCLA gusdance )

'The net present worth of the remediai alternatwes range from $4. ) mlllton for No Action to

$116.7 million for Alternative C1. For the active remedial alternatlves the present worth of the
capital and present worth of aperation and mainténance costs which range fromm approximately
$63.6 million for Alternative E to $116.7 million for Alternative C1. Capital costs, present worth
of operation and maintenance costs, and the total costs ate listed in Table 24, below. -

Table 24 Comparison of Present. Worth Costs for OU 1 'Alternatives at the 1 _'pphl RA]_

Estimated

‘Estimated - T .| -Present"
I porolume | PcBMass | 2P0 1 .0aM Cost | Worth Total |
. Removed or Remedi _ Costs cres 1
Contaminated | emediated {$ millions) (8 millions} { _C'o:.st

, . ounds) |- S N {$ MiHlions)

. {cubic yards) G T
A~NoAction =~ "0 _ 0 o 0 - 45| 45
.8 — Monitored Natural 0 o ' 09 99 99
Recovery ' a ' - :

1 — Dredging/passive 784,000 3770 112.2 45 116.7
dewatenngfoff—sue

disposal - _ : ' . .

C2- 784,000 3770 _ 617 | 4.5 .. 8B8.21.
Dredgmga‘mechamcal

-dewatering/off-site

disposal _ . g i : - . . .
D - Dredge toaConﬁned 784,000 - 3770 63.5 457 680}
Disposal Facility _ : L . _

E - Dredge and ' 784,000 3770 ' '59.1 45 - 636
Vitrification '
F —Dredgingand 635,500 3770 - 86.0 4.5 90.5
Capping to Maximum - _ : : :

extent praclicable : _ .

From Section 7 and Appendix H of the FS.
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1113 'A_geti’oy and Community Criteria for Operable Unit

The State of Wlsconszn has been acttvely mvotved m managmg the resources of the Lower Fox
River since before there was a federal Superfund law, These effofts have led to significant state
knowledge and understandmg of the River and Bay and of the contamiination problems within
those areas. As a resutt of this experhse WDNR has served as the lead agency responsible for
assessing risks and conducting the RI/FS; which forms the basis for the Proposed Plan. and
Record of Decision (ROD). As the lead agency, WDNR has worked closely with EPAtc
cooperatively develop this ROD. Both WDNR and EPA support the selection of this remedy as
is evidenced by.the joint issuance of this ROD by both WONR and EPA

Commumtv Acceotance N : ' '
Community Acceptance considers whether the local commumty agrees with EPA's analyses and
preferred aiternative. Commenits received on the Proposed Plan are an important indicator of
community acceptance. Community acceptance of the Proposed Plan was evaluated based on

- -comments received at the public meetuggs and during the public comment period. There were

more than 4800 oomrnents conceming the' Proposed Plan. ThlS ROD xncludes a responsweness _

summary, Appendtx B, WhICh addresses pubhc comments
."‘2 Op.era_ble .-Um_t_ .2 (Ap_pletoq to tht_l_e Rapl_ds) __

Table 25 below summarizes the comparative analysis for CU 2 alternatives and how each
~alternative meets, or does not meet requirements for each of the nine criteria, described above.

A detalied comparattve analys:s for four of the nine cntena Protection of Human Health and the
Environment, Long-term Effectiveness and Permanence, Implementability and Cost are
discussed below for all alterriatives. A comparison for fi ive of the mine criteria (Compliance with
Applicable or Relevant and Appropriate Requirements, Reduction of Contaminant Toxicity,
Mobifity, or Volume through Treatment, Short-term Effectiveness, Agency Acceptance and

- Community Acceptance) is substantially the same as Alternatives discussed in QU1 and are

therefore not repeated. Similar to the QU 1, Alternatives C and E for OU 2 are a[so conStdered

- "Active Remediation Alternatives.”

The major differences between OU 1 and OU 2 that relate to th:s comparatwe analys:s of
alternatives are the foliowmg

1) Mass of PCB contaminants in QU 2 is relatwe[y smali and potential for downstream
release proportionally less, and result in a relatively faster time to recovery,

2) Bedrock immediately underlies contaminated sediment in the upper portion of the OU 2,
where most of the depaosits are located; this makes complete removal of contaminated
materials impracticable,

3) Locks, dams, and the urban/residential setting of a considerable port[on of QU 2 make
' access more dlff cult than in QU 1.
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Table 25 Operable Unit 2. Appleton to thtle Rapids Aitematwes

'. 'Seteét'e-d' =

es = Futty meets
‘ctiteria '

Partial = Parﬁally
meets criteria .

No = Does not meet
criteria .

T . {Alternative . ¥ : e
Altemative A -~ BAlternative B~ RAltemativeC ~ | Altemative £
T No Action - I Monitored -~ R Drédgewith off | Dredde and

§ Natural. : f site disposal - Virtification
§ Recovery _ o

1. Overall protection
of human healthand |.. -
the envirpnment

No . Pattisl ~  f§Parai | Parial -

2. Compliance with
Applicable or
Relevant &
Appropriate
Reguirements

No ~ ' | Partial o Yes - Partial

3. Long-term
Effectiveness and
Permanence -

No- | Yes ' Yes

4, Reduction of
Contaminant
Toxicity, Mobility, or
Volume through
Treatment

No [Yes _ Yes

5. Short-term
Effectiveness

No

Partial — | Partal

8, Implementability

Yes Bartial _ " | Partial

7. Cost (millions of $)

1 8. Agency
- Acceplance

§45 [S 16510383  [s15210282

The WDNR has been the Ieadagencym developing the RUFS and the” ROD,
Both WONR and EPA supp_ort the selected aliernatlve of Mom{ored Natural

.Recovery for this OU.

9. Community
Acceptance

The level of community acceptance of the selected alternative is outlined in the )
Responsiveness Summary

11.2.1 Threshoid Crlterla for Operable Unit 2

Protection of Human Hea!th and the Environment _
The primary risk to human health associated with the contammated sediment is consumption of
fish. The primary risk'to the environment is the bioaccumulation of PCBs from the consumption
of fish or, for invertebrates, the direct ingestion/consumption of sediment. Similar o the _
evaluation for QU 1, protection of human hea}th and the enwronment was eva[uated using five

lines of evidence:

* Residual PCB concentrations in surficial sediment using surface-weighted averaging
after completion of a remedy;

= Average PCB concentrations in surface water,

» The projected number of years required 1o reach safe consumption of fish;

« The projected number of years required to reach a surface sediment concentration
protective of fish or other biota, and

« PCB loadings to downstream areas and fotal mass contained or removed.
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These are d[scussed below. ' -

- Residual PCB concentrations in surf' c:al sedlment and surface water
Alternatives C and E for OU 2 could'achieve greater reductions In average concentration of -
contaminants in surficial sediment and in surface water relative to the No Action and MNR

" Alternatives. (Alternatwes A-and B, respectively) — see Table 26 below. Alternatives Cand &

produce a reduction in residual PCB concentrations in surface sediment.using surfacé-weaghted -

averaging after completion, when compared to the No Action or MNR Alternatives. The ..
estimated surface water concentrations 30-years after remediation is reduced 93 percent for -
* Alternatives C or E relative to No Action and Monitored Natural Recovery (i.e., 0.19 ng/L versus
- - 2.76 ng/L in Table 26, below). it should be noted that these estimates do not take into accour}t _
the already completed removal of Deposit N that occlrred during 1998-1999. Deposit N -
comprised 32 percent of the mass {i.e., 65 pounds) of PCBs in OU 2. More recent caiculatlon

- estimated the average SWAC for QU 2 is 0.61 ppm with the PCB mass from Deposu N and O
removed. .

Table 26 Post-Remediation Sediment and Surface Water Concentratlons m OU 2

. s Est:mated Surface Water -
Alternative Av;ragre P?B C?ncentrat:ons_ in Concentrations 30—years after _
urficial Sediments (ppm} - Remedxation (ngn_)
C.E 0.066° : : O 19

1. Value is from November 14, 2002 email from RETEC to WDNR on SWAC values in OUs 1 — 4
2. Value is from FS Tables 5-4
3. Values are from Table 8-5 B

‘Time {o Réach Acceptable Fish T:ssue Concentratxons ' S
Reductions in the time required to-reach levels safe for human consumption of ﬁsh after S
implementation of Alternatives C and E relative to the No Actien and Monitored Natural
Recovery (MNR) alternatives are listed in Table 27 below. Recovery times for other human
health receptors are presented in the FS, Chapter 8, Table 8-7. Again, these calculations do not
consider the removal of Deposit N, completed by WDNR during 1998-1999.

Table 27 Time to Achieve Acceptable Fish Tissue Concentratlons for Walleye in OU
2at 1 ppm
- : . - | Estimated Years to Achieve
Fish Receptor Risk Level Goal it ——
. N : _ _ .Alternatives - | Alternatives
. - S C.E. . AB.
VWalleye | Recreational Angler ] RME Hazard Index of 1.0 .- 4* 40 .
Walleye | High Intake Fish Consumer RME Hazard Index of 1.0 7 L 55 -
Walleye { Recreational Angler RME 102 cancer risk level 70 42
Walleye | High Intake Fish Consumer | gpme 105 cancer risk level 2 - 65
* Does not consider removal of Deposit N. ' T e '

Data is from FS Table 8-14.

Time to Surface Sediment Concentration Protective of Fish or Other Biota

Alternatives C and E would achieve rredugtions in the time required to reach protective levels for
ecological receptors, relative to the No Action and MNR alternatives. For representative
receptors, implementation of active remediation alternatives results in time reduction relative to
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No Actson or MNR as'is shown in Table 28, below: Recovery times for addltfenal eoologacai
receptors and recovery times are presented in the FS, Chapter 8, Table 8-7. These calculations
do not consider removai of Def)OSit N that occurred durmg 1998-1 9949. .

Table 28 Time to Protectlve Levels in Sediments for Representatwe Ecologlcal

Receptors in0uU 2.
R S ' : ' _ B _Estimafed years_to_-aeh'i_eve
Fish Receptor Risk Level Goal ~Ailternatives Alternatives |
Carp . | Carnivorous bird - 1 NOAEC A 7
Carp. | Piscivorous mammal - NOAEC .. | =~ 34 .} - 108
Sediment | Sediment invertebrate TEL | 28 81

* Does not consider removal of Deposit N.
Data is from FS Table 8—1 6.

PCB lpadings fo downstream areas and fotal mass contained or removed -
- Reduction of the PCB load transported over the Little Rapids Dam into the downstream area_s of

the Fox River is a measure of the overall protection of human health and the environment.
Reduced PCB loading from QU 2 will ultimately contribute to reduction of concentrations of
PCBs in sediment, water and fish, and thereby reduce risk to humans and ecological receptors .
in the Fox River. Alternatives C or E provide for improvement relative to No Action and MNR.

M'
No Action and MNR may take 4010 70 years to reach acceptable fish tlssue concentrat:ons for

recreational anglers and may take more than 80 years to reach safe ecological levels for carp. -
Surface water WQS will not be met in 100 years. However, the-recovery times may be _
overestimated, as these estimates do not consider the removal of Deposit N, which occurred -
during 1998-1999. Finally, although Alternatives C or E provide a more protective remedy than
the No Action and MNR:alternatives, risks would only be moderately reduced.

The comparative analysis for compliance with Applicable or Relevant and Appropriate
Requirements is substantially the same as discussed for the OU 1 evaluation and is not
repeated.

11.2.2 Balancing Criteria for Operable Unit 2

Long-term Effectiveness and Permanence

Reduction of ReSIdual Risk

The No Action and MNR alternatives result ina contmuat[on of the degraded cond[tion of the
sediments and surface water quality of OU 2, for at least several decades. Nevertheless,
modeling demonstrates that OU 2 will eventually recover, due to stow natural decreases inPCB
concentrations, primarily due to burial and ditution.

Alternatives C and £ would reduce residual risk through removal of 46,200 Cubic yards of
sediments containing approximately 92 kg (about 200 pounds) of PCBs over an area of 34
acres at the 1 ppm RAL for OU 1. This daes result in a reducticn in time required to reach safe
human fish consumption rates when compared to the No Action and MNR Alternatives.
However, based on resulis already achieved at the Deposit N project with conditions
representative of thoss present in the remainder of QU 2 (bedrock underlying contaminated
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sediments), it may not be possible to consistently meet the RAL.of 1 ppm The Deposxt N pﬁo_t _

project demonstrated that a significant percentage of PCB contaminated sediment coufd be -
removed; although it did not nor was it designed to, demonstrate that a consistent reduction in -
contaminant concentration in residual sediments was feasible. This is especcalty_true for the -
portions of OU 2 where"there‘ is bedrock underlying contaminated sediments.

Reliability of Controls ' ‘ o
For Alternatives C and E, No Action and MNR, fi sh consumpt:on advisories arid fi ishing
restrictions can provide limited protection fo humans until PCB concentrations in fish are -
reduced to the point where the fish consumptlon advisories and fishing restrictions can be
relaxed or discontinued entirely. -

Aitematwes C and E permanently. remove contaminated sediment from the River, and can L

achieve risk reduction as well as reduce the potential of releases by scour of PCB-contaminated

sediments. Alternatives C and E utilize ‘established technologies and are considered in part to.

be sufficiently refiable. As discussed below, dredging does not-work well with bedrock
underlying shallow sediment deposits (as is present for most of the. sednment deposﬁs n OU 2)

- Summary
Based on the above analysis of reduction in residual risk and -adequacy and reliability of
controls, Alternative’s C and E are marginally better than the No Action and MNR aiternat{ves
but are Itkely to have daff cuIty in conszstently achtevmg the 1 ppm RAL ' '

Implementabillty '

tmplementability addresses the technical and administrative fea&bthty ofa remedy frorn deszgn
through construction and operation. Factors such as availability of services and materials,
administrative fea‘sibility and coordination with othér-g'ovemrnental 'én'tities are-'also conside‘red- :

Both the No Action and MNR aiternatives are technically feaSIble as no active measures. wouId
be- taken for the PCB-contammaied sed:ments

Technical feasibility for the active rem'ediation alternatives isdiscussed'b'ei'o'w for operational
aspects of the alternatives that differ from QU 1.

Sediment Processing/Transfer Facilities - WDNR and EPA have not determined the location

- of the sediment processing/transfer facilities for Alternatives C and E. Preliminary criteria were
utilized to establish a list of preliminary candidate sites to allow for the preparation of a cost
estimate. This analysis indicates that several access locations would be required due to
navigation impediments by numerous dams and locks between the Appleton dam and Little
Rapids dam. For cost purposes, access locations were assumed in Kimberly, near Wrightstown
and near the Little Rapids dam. Due to the number of access locations required and the
physical barriers presented by the many locks and dams in this Operable Unit, access
limitations would make implementation more difficult or coutd reqwre modifi catlons to
conventional dredging technologies.

Removal - Alternatives C and E require the dredging of contaminated sediments. For the
majority of OU 2, bedrock underlying contaminated sediments may make complete removal of
contaminated sediment and achieving the Action Level objective of 1 ppm impracticable.
Additionally, due to higher water velocities for this Operable Unit, a post-dredging sand cover .
would likely not be effective in reliably.cowering post—dredgmg high concentrations of residual
PCBs due fo the greater water veIOC{ties : : :
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Summary )
Alternatives C and E may be difficult to effectively implement due to site condition's with bedrock
underiymg contaminated sediments, and the large number of locks and dams which would limit
river access and nawgaticn Admmtstratwe lmp!ementabmty would be conssten! with OU 1.

Cost : o
Costincludes est:mated capital and armual operat;cn and mamtenance msts as weil as tctal
capitol cost.. Present worth cost is the total capital cost and operation and maintenance costs of
an alternative over time in‘today's doilar value. Cost estimates are expected to be accurate o
within a range of +50 fo -30 percent. (Th;s is a standard assumption in accordance with EPA
CERCLA guidance.). : : o S

The net present worth of the remedlai a!ternatwes range from $4 5 mﬂhon for No Acttcn to $20 1
million for Alternative C (see Table 29, below). . _ _

The comparatwe analysxs for. Reductaon of Contammant Tox1crty, Moblhty or Voiume through
Treatment, and Shorf-term. Effectweness is substantially the same as for the OU 1 evaluat:cn
-and are not repeated. . :

11.2.3 Agency and Commumty Criteria for Operable Umt 2
The comparative analysis for Agency Acceptance and Community Acceptance is substantialiy
the same as discussed for the OU 1 evaluation and is not repeated. .

Comparison of Present Worth Costs for OU 2 Alternatives ata 1 ppm RAL _

Table 29
Estimated - '
Volume Esfimated Capital N Preser_x_t-_-_ _
R - .| PCBMass g Q&M Cost |"Worth Total
emoved or By Costs gy : -
AR Remediated {9 millions) {.-  Cost
~ contained (pounds) {$ milifons} | 77T ($ millions)
o {cubic yards} | ' . - R
A — No Acticn. 183 ) t] 0 4.5 " 45
"B — Monitored Natural 0 i} 0 9.9° 9.9
Recovery
C - Dredging/passive 45,200 200 338 45 20.1
dewatering/off-site '
disposal
E — Oredge and 46,200 200 C 24T 4.5 S A7
Vitrification ' ‘

From Section 7 and Appendix H of the FS,

12. PRINCIPAL THREAT WASTES

The National Contingency Plan (NCP) establishes an expectation that treatment will be a_séd to
address the principat threats at a site whenever practical. Engineering controls, such as on-site
or off-site containment, may be used for wastes that pose a relatively low long-term threat or
where freatment is impractical (NCP Section 300.430(a){1)(iii} and Supefund Publication ,
9380.3-06FS, November 1931 “A Guide to Principal Threat and Low Level Threat Wastes").

The concept of principal threat and low-(evet threat wastes is applied on a site-specific basis
when charactenzmg source matetial. Sodrce material is defined as material that includes or
contains hazardous substances, pollutants, or contaminants that act as a reservoir for migration
of contamination to groundwater fo surface water {0 air, or acts asa source for dlrect
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exposure. ln the Lower Fox River and Green Bay Site, the contaminated sedrment are source
matenals :

: Pﬂncrpal threat wastes are those scurce materrais consrdered to be h;ghly toxic'or hlghly mobtle
which cannct be relrab}y contained or that would preSent 4 signifi icant risk to human heaith or-
the environment should exposure occur. The manner in which principal threats are addressed
generally will determine whether the statutory preference for treatment as a principal element is
satisfied. Although USEPA has not estahlished a threshold level of toxicity/risk to identify a'
principal threat ‘waste, generatly where toxicity and mobzllty of ‘source material combine to pose

‘a potentrat nsk of 10‘3 or greater the source materra! is consrdered przrrcrpai threat waste

With respect to the Fox River sediments in QU 1, some PCB concentratrcns create a risk in the
range of 10 or more. The preference for freatment outfined above applies to these particular
sediments. However, it would be impracticable to closély rdentrfy |soiate and treat these
principal threat wastes differently than the other PCB sediments in OU 1. The dredging
technology that will be employed to accomplish the OU 1 remedy does not distinguish among _
gradations of contammatson in source materials. Nevertheless, at'the conclusion ofthe QU 1
remedy the ‘source materials {and principat threat wastes) will have beén removed from the.
River, dewatered, and deposited in a landfilf. In sc doing the mobility of the pnncrpai threat
wastes will have been greatly reduced

13. SELECTED REMEDY
13, 1 The Selected Remedy

The seiected remedy for OU 1is altemat[ve CZ Thrs remedy rnctudes removal, dewatering, and
off-site disposal of an estimated 784,200 cubic yards of PCB-contaminated sediment from QU 1
{Little Lake Butte des Morts) with PCB concentrations greater than 1 ppm. These sediments

are estimated to contain approximately 1,715 kg {(about 3,770lbs).of PCBs, or apprcx[mately 90

. percent of the total PCB mass in OU 1.

The selected remedy for OU 2 is Alternative B, Monitored Natural Recovery and Institutional
Controls. .

* Summary and Deseription of the Rationale for the Selected Rémedy

The summary of the rationale for the selected remedy will be addressed for each Operable Unit.
The following sections discuss specifics of how the selected alternative would be implemented
at each OU. Five-year reviews will be conducted of remedra! activities at each QU to determine
remedy effectweness :

Operable Unit 1 — Little Lake Butte des Morts, Alternative C2 - Alternative C2 includes the
removal of sediment with PCB concentrations grea"ter'than the 1.0 ppm remedial action level
(RALY using an environmental dredge, foliowed by dewatering and off-site disposal of the
sediment. The total volume of sediment to be dredged in this altematwe is apprcxrmately
784,200 cy.

» Site Mobilization and Preparation. The staging area for this OU will be determined during
the design stage. Site preparation at {he staging area will include coltecting soil samples,
securing the onshore property area for equipment staging, and constructing the mechanical
sediment dewatering facility, water treatment facilities, and sediment storage and truck
loading areas. ‘A docking facility for dredgmg may need to be constructed Assuming a

~ Page 80 of 97

%' o ﬁ

“ad

£

"



‘Fox River.and Green Bay ROD forOU 1andOU2 .

'stagmg area can be found south of the raiiroad bridge, 2 separate staging area for the

dredge when operating north of the. railroad bndge may.be needed This fac:hty wouid be _

- used solely for the purpose of dockmg dredging equment—-any dredge sluny will be
- pumped to southem staging.area:-

Sediment Removal. Sediment rerovat will be conducted using a dredge {eg., cutterhead

~ or horizontal auger.or other method). Given the voiumes and operating assumptions
- described in the FS, completing the removal effort is estimated to take approximately six -
years for OU 1. Fora dredgtng removal, in-water pipelinés will carry the slurry from the

dredging area to the staging area for dewatering. Forlonger pipeline runs, itwould be -
necessary to utifize in-line booster pumps to pump the slurry to the dewatenng facility.: if
necessary, silt curtains around the dredging area may be used to minimize sediment *
resuspension downstream of the dredging operation. Buoys and other waterway markers
will be installed around the: peﬂmeter of the work area. Other aclivities associated with -
sediment removal will be water quahty morﬁtormg post-removal sed{ment surveys, and site
restoration. : _

Sediment Dewatenng Removal using dredging technologies will require mechanical”

- dewatering requiring fand purchase or access;, site clearing, and possibly construction: of

temporary holding ponds. Dewatering techniques would likely be similar to the mechanical
processes used for both L ower Fox River demonstration. projects, mciudmg a serfes of .
shaker screens, hydrocyclones, and belt filter presses. :

Water Treatment. Water treatment will require the purchase of equipment and materials for
flocculation, clarification, and sand filtration. Water tréatment wilt be-conducted 24 hours per
day, 7 days per week durmg the dredging season. Discharge water for hydraulic dredging is

- estimated at 570,000 gatlons per day. Daily discharge ' water quality monitoring-is included-

in the cost esttma__te:_ Treated water wilt be sampled and-analyzed to verify compliance with
the appropriate discharge requirements. Carbon filtration will likely'be necessary. :

Sediment Dispesal. Sediment disposal includes the loading and fransportation of the .
sediment to an NR 500 landfill with TSCA approval {(needed for sediment if concentrations
are over 50 mg{kg PCB) after mechanical dewatering. The sediment will be loaded using a.
front-end loader into tractor-trailer end dumps fitted with bed liners or sealed gates. Each
load wilt be manifested and weighed. The haul trucks will pass through a whee! wash priot
to leaving the staging area to prevent the tracking of soil onto nearby streets. and highways.

Demobilization and Site Restoration. Demobilization and site restoration will involve
removing all eqmpment from the staging and work areas and restormg the site to ata
minimum, its ongmal condition, :

Institutional Controls and Monitoring. Baseline monitering will include pre- and post—
remedial sampling of water, sediment, and biological tissue. Monitoring duting

: implementataon will include air and surface water sampling. Verification monitoring to

confirm that PCB contamination has been removed to the RAL may include surface and
subsurface sediment sampling. Long -term monitoring will include surface water, biologlcal'
tissue, and possibly surface sediment sampling. The types and frequency of pre-
construction monitoring will be developed during remedial design. Plans for moniforing
during and after. construction will be developed during the remedial design and modified
during and after construction as appropriate. Institutional controls may inciude access
restrictions, land use or water use restrictions, dredging moratoriums, fish consumption
advisories, and domestic water supply restrictions. Land and water use restrictions and
access restrictions may require local or state legistative action to prevent inappropriate use
or development of contaminated are4s.
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. Achlevement of Remedsal Actlon Level Objectlve The mass and velurne fo be’
remediated will be based on settmg a dredge elévation baséd on a RAL of 1 ppm while
achievirig 8 SWAC of 0. 25 ppm for QU 1. The success of the selected remedy for Ol 1 will
be evaluated based on a SWAC of 0.25 ppm with samples taken from 0-10 cm depth. This
is discussed further in section 13.3. . . _ _

Operable Umt 2 Appleton to thtle Raplds Altematwe B The MNR aItematwe wlll mclude
a 40-year monitoring program as is discussed in the FS for measuring PCB and mercury tevels
in water, sediment, invertebrates, fish, and birds. The momtormg program will be deveioped to
effectively measure achievement of and progress toward the RAOs. In summary, the
monitoring: program will mclude . : .

. Surface water qual:ty samp!mg to deterrntne the downstream transport of PCB mass mto
- Green Bay; - |

+ Fish and waterfowl trssue samplmg to determme the residual nsk of PCB and mercury
consumption to human receptors, L

_ « Fish, bird, and zebra mussel tissue. samplmg to determme the r951dual nsk of PCB uptake to
- environmental receptors; . :

« Population'studies of bald eagles and: double crested cormor_ants to assess the resudual
effects of PCBs and mercury on reproductive viability; and

e . Possible, surface sediment sampling in MNR areas to assess potential recontammatwn from
- upstream sources and the status of naturat recovery

The types and frequency of pre constructlon menltormg wilt be developed dunng MNR Iong term
monitoring plan design. Plans for menitoring-will be developed during the remedial des:gn and
modified during and after the upstream, construction in OU 1, as appropriate.

Until the RAOS have been achieved, existing institutional controls will have to be maintained to
help prevent exposure of human receptors to contaminants. Institutional controls may inciude
access restrictions, land use or water use restrictions, dredging moratoriunis, fish consumption .
adw_sones and domestr_c water supp]y_restnct[ons Land and water use restrictions and access
restrictions may require local or state legislative action to prevent inappropriate use or
development of contaminated areas. Deposit DD, an area in QU 2 of greater contamination, will
be addressed as part of the active remediation at adjacent OU 3.

13.2 Summary of the Estlmated Costs of the Selected Remedy

The total estimated present -worth cost of the-selected remedy is $76:1 million. Thisisan -
engineering cost estimate that is expected to be within +50 to -30 percent of the actual project
cost (based on year 2001 do!lars) Changes in the cost elements are likely to occur as a result
of new information and data collected during the remedial design. Major changes may be
documented in‘a memorandum in the administrative record, an Explanation of Sigmﬁcant
thference (ESD) ora ROD amendment.

13 3 Cleanup Standards and Outccmes for the Selected Remedy

Thé selection of a remedy was accomplished through the evaluation of the rine criteria as
specified in the NCP. A remedy selected for a site must be protective of human heaith and the
environment, comply with ARARs {or justify a waiver) and offer the best batance of tradeoffs
with respect to the balancing and modifying criteria in the NCP,
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Through the analyses conducted for the RI/FS, WDNR and EPA have determined that there |s '
an unacceptable risk to human health and the environment from the consumption of fish from
the Fox River. it has also been determined that the unacceptable risk will continue for many
decades without active remedlatton of the PCB- contammated sed{ments in QU 1

1 3.3.1 Ach_revm'g _.Cl.e'an g—:p Standards

WDNR and EPA believe the removal of
sediments with PCB concentrations greater than
the 1.0 ppm RAL in OU 1 is important to
achieving the timely reduction of risks to an
acceptable level. WDNR and EPA envision that
all sediment contaminated at concentrations
above the RAL in OU 1 will be removed.
Therefore, this ROD provides that under certain
circumstances a sand cover may be used to

supplement the primary dredging remedy in order

. to'reach the risk reduction targets. Pre-

remediation samplmg and characterization efforts

will define a spatlal “footprmt” {both honzontally
and vert;caiiy) of the sediment in QU 1 that has a
concentration of PCBs greater than 1 ppm. It is
this footprint that is targeted for removal by

dredging. If dredging is able to achieve this resuft

{i.e., remove all sediments with PCB
concentrations greater than. 1 ppm), the active
remediation portion of the OU 1 remedy will be
compiete.

However, if after dredging is completed for QU 1,
sampling shows that the 1 ppm RAL has not been
achieved, a SWAC of 0.25 ppm may be used to
assess the effectiveness of PCB removal. If that
SWAC of 0.25 ppm has not been achieved for QU
1, then the remedy provides certain options to
further reduce risk. The first option is that
additional dredging may be undertaken to ensure
. that all sediments with PCB concentrations
greater than the 1 ppm RAL are removed
throughout the particular deposit.” A second
option would be o place a.sand cover on dredged
areas to reduce surficial concentrations such that’
a SWAC of 0.25 ppm for OU 1 is achieved.

13.3.2 Expected Outcomes of Selected
Remedy and RAL Rationale

RAQOs were developed to provide relative
comparisons for different remedial alternatives.
RAO 1 relates to achieving surface water quality
standards. RAOs 2 and 3 relate to protectweness
for human and ecological receptors. RAO 4
evaluates long-term relative releases to Green

Expianat:on of Remedlal Action Level
Surface Weighted Average Concentraﬁon
and Sediment Quality Threshold.

The term Remedial Action Level (‘RAL")
refers to a PCB conceritration in sediment
used to define an area or volume of _
contarinated sediment that is targeted for
remediation. In other words, this - ROD calls

- for the removal by dredging of all sediment

.in OU 1 that has a PCB concenitration of
greater than1 ppm. If al sediment with a i
concentration greater than the 1. ppm RAL is
removed, then it is expected that the
residual Surface Weighted Average .

‘Concentration {“SWAC") of sediment. w:ﬂ be

0.19 ppm in OU 1. The SWAC in th:s
instance is less than the RAL bec:ause ‘the
SWAC is calculated as an average

-concentration'over the entire QU 1, after the

removal of sediment from discrete areas
(“deposits”) which are above the RAL and
includes averaging over areas in which there
are surface concentrations less that the.
RAL. SWAC calculations are discussed in
section S of the FS.

The term “Sediment Quality Threshold”
{SQT} refers to the PCB concentration in the
sediment that is protective of specified
fruman and ecclogical receptors. SQTs vary
depending on the sensitivity of the particular
receptor (e.g., recreational angz’ers ‘high
intake” fish consumers, walleye, mink, efc.}.

Put another way, if the remediation called for

in this ROD results in a sediment
conceritration at or befow the SQT, then the
risk to specified human and ecological
receptors will have been reduced {o a safe
fevel. It is important to understand that
immediately upon the completion of the
dredging, it is not expected that the SQT will
be achieved. Instead, it is contemplated that
the SQT will be met only after the river is

- alfowed a certain amount of fime to ‘?ecover"_ '

through natural processes following active
dredging.
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Bay and Lake chhigan and RAO 5 cons:ders short term releases from potent:ai remedxes
themselves. _

RAO 1 may not be achteved in the. foreseeable futire due fo the very strmgent goais for PCBs :
acceptable in surface waters, but neverthéless significant rlsk reduction will accur {Table 13).
Recovery times estimated for RAOs 2 {i.e., protection of human health) and 3 (i.e., protection of
ecological receptors) indicate that they will be met well withir the défined goals RAO4 relates
to loading of Green Bay and Lake Michigan and indirectly relate to OUs 1 and 2. However. o
reductions of loadings from removal of contaminants i inOU 1'will szgmf jcantly reduce -
contaminant migration downstream and will therefore contribute to achievmg RAQO4. RAOS is
-achlevable with conventlonal removal enwronmentai reérhovatl technologies for OU 1 and does
not apply to OU 2. :

: _RAOs 2 and 3 are evaluated in the atternatwe-s;aeczﬁc Risk Assessment in the F S by esttmat:ng
the time reqwred to reach the protectiveness criteria for-humdn health (i.e., removal of fish
advisories) and the time requtred to reach the protectiveness criteria for ecological receptors for
no removal and for different rémedial action Ievels for contamtnant rernoval '

A PCB ooncentratlon of 1 ppm has been selected as the appropnate Remedlai ACtIOﬂ Levei
based on the its ability to achieve Remedial Action Objective’s (RAOs) in stirface water and for.

- human health and ecological receptors within a reasonable timeframe relative to the antlc:pated
coslis, Expesures to PCB sediment concentrations above 1 ppm must bé eliminated in order to
achieve a protective Surface Weighted Average Concentration (SWAC) within a reasonable
Umeframe “This RAL will also reduce and minimize surface water coricentrations and the -

release of contammants to downstream areas of the Fox River. Studiées conducted as part of the

Lower Fox River and Green Bay RIFS indicate that a 1 ppm RAL shows the greatest decrease
- in projected surface water. concentratlons relative to the other action Ievels ' :

PCB RALs of No Actton 5 0 ppm 0.5 ppm, 0.25 ppm, and 0.125 ppm were also evaluated.
However, those RALS greater than 1 ppm would require a significant amount of additional time
to achieve the RAOs for the Site. For those RALSs less than 1 ppm: the RAOs would not
necessarily be achieved sooner than the 1 ppm RAL. The RAOs considered in determination of
the RAL are discussed below. for Operable Units 1 and 2. Itis important to note that the absolute
numbers have uncertainty inherent with madel predictions, howeVer relatwe differences arong
the RALs are reliable

- Jdustification for, Operable Unit 1 Remedial Action Level of 1.0 ppm

Figure 5 shows our modeling analysis of sediment RALs in comparison with the Surface
Weighted Average Concentrations (SWACs) which will result from the cleanup at the selected 1
ppm RAL. Modeling suggests thata 1 ppm RAL can achieve an estimated 0.185 ppm PCB -
SWAC for OU 1 (Figure 5 below). Selecting a sedirent RAL of 1 ppm clearly stands out as the
most effective RAL because the risk declines s;gnsf cantly in & reasonable time period (see
figures 6 and figure 7). Th;s wﬂl resu]t in reaching risk. reductions in the yedrs estlmated ln o
Table 30, below.

’

Page 84 of 97

'§. e | Jo ’




i ——

Fox River and Green Bay ROD forOU 1and OU 2

Figure 5 ‘Remedial Action Levels and Estimated SWACS for Evaluated RALs for
Ou 1 (from FS Table 5-4)
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As shown in Table 30 below, modeling suggests that a sediment RAL of 1.0 ppm, and a SWAC _
of 0.185 ppm will lead to fairly rapid declines in PCB i sh tissue concentrations. Using the 1
ppm RAL, Table 30 projects the number of years until the risk of fish xngestionfconsumptton

declines to acceptable levels for different consumers.

Table 30 Estimated Years to Reach Human Heaith and Ecological Thresholds to -
Achieve Risk Reduction for the Operable Unit 1 at a RAL of 1.0 ppm

— T i _ - Estimated

Fish Receptor : Risk Level Geal Years
Walleye Recreational Angler RME Hazard Index of 1.0 <1
Walleye High Infake Fish Consumer. RME Hazard Index of 1.0 4
Walleye Recreational Angler RME 105 cancer risk level g
Walleye High intake Fish Consumer RME 102 cancer risk level 14
Camp Carnivorous bird NOAEC 14
Camp Piscivorous mammat NOAEC _ 29

A 1 ppm RAL shows the greatest decrease in projected surface water concentrations. Figure 6
shows model estimates for PCB surface water concentration 30 years after remediation are .
2.93 ngfl. for No Action, 1.67 ng/L for 5 ppm, and 0.18 ng/t for 1 ppm, which is the largest
relative drop. Addifional declines for projected surface water concentrations for RAL less than 1
ppm are refatively minimal: 0.13 ng/L, 0.05 ng/L and 0.04 ng/L, respectively for 0.5 ppm, 0.25
ppm and 0.125 ppm RALs. In other words, selection of an RAL iess than 1 ppm would oniy
marginally reduce the SWAC and would only marginally reduce surface water concentrations.
Thus, a comparison of various RALs shows the 1. ppm RAL has the greatest relative post—
remediation decrease in surface water céficentrations.
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Figure 6 Est:fnates of Surface Water PCB Concentrations for the Evaluated RALs 30
Years After Completion of Remedial Activities for OU 1

Surface Water PCB COncentratlons

for OU1
30 Years Post-Remediation

PCB Concentrations (ng/L)

Potential Remedial Action Levels:

[INo Action M5 ppm &1 ppm E0.5 ppm H0.25 ppm W0.125 ppml

As shown in Fzgiire 7, a 1 ppm RAL shows similar relative decreases in relation to acceptable:

fish tissue concentrations for walleye. Figure 7 shows that for RAL concentrations greater than -

1 ppm, significantly more years will elapse before the risk of fish consumption declinés to -
acceptable levels. The time that it would take to acceptabie fish tissue concentrations are 51
years for No Action, 29 years at a RAL of 5 ppm and less than 1 yeat for a RAL of 1 ppm. The
time needed to reach acceptable fish tissue concentrations for RALs less.than 1 ppm (0.5 ppm,
0.25 and 0.125 ppm) are almost indistinguishable from the 1 ppm level. Other species of fish
show similar reductions and are discussed in detalil in the Feasibility Study Chapter 8. Figure 7
clearly shows that there is limited risk reduction achieved by selecting an RAL of less than 1

ppm:
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Figure 7 - Time to Achieve Acceptable Fish Tissue Concentrations for OU 1

Time to Achieve Acceptable Fish Tissue
Levels for OU 1

Years

Potential Remedial ActionLevels
[ENo Acton MSppm B|1ppm [o5ppm Wo2Sppm WOiZSppm]

Safe fish consumption by birds showed similar relative reductions for 1 ppm versus other
potential cleanup levels {Figure 8). For fish eating birds, the time needed to reach safe fish
consumption is 100 years for No Action, 67 years for a 5 ppm RAL, 14 years for a 1 ppm RAL
{the greatest relative reduction in time), and 9 years for 0:5 ppm RAL. Thus, similar to the
earlter figures, the 1 ppm RAL provides the greatest relativé reduction of time to ecosystem
recovery.

Figure 8 Time to Safe Fish Consumption by Birds in QU 1

Time to Safe Fish Consumption
for OU1 (fish eating birds)

rg

Potential R‘emédijdl Action Levels

] ENo Action MSppm Bippm  E0Spom M0O25 MWO.125 i

A 1 ppm RAL is also the most protectivé’based on estimates of downstream foadings {i.e.,
movement and migration of PCBs into other areas of the River and eventually Green Bay).
Downstream loadings of PCBs from QU 1 relative to remedial activities, are as follows: No
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Action - 11.33 kg/year, 5 ppm - 6.35 kglyear, 1 ppm - 0.66 kglyear, 0.5 ppm — 0.48 kglyear,
0.25 ppm — 0.18 kgfyear, 0.125 ppm — 0.15 kg/year (Figure 8). The RAL of 1 ppm provides the
greatest decrease in downstream loadings relative to the other RALs. Like earlier Figures,
Figure 9 shows cleady that, with respect to downstream toadings, the 1 ppm RALSs level
achleves the most reduction.

Figure 9 RALs and Downstream Loadings in OU 1

Action Levels &
OU1 Downstream Loadmgs
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- | o \L . 043 - . g1 - 015
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' ppm

Potentia_l Remediat Action Level

in summary, the 1 ppm RAL shows the greatest relative 1mprovement for alt the pertinent RAQOs
resuiting in a protective dnd cost eﬁect;ve cieanup level for OU 1.

Justification_for Monitored Natural Recoveg,f for OU 2
WDNR and EPA have determined that Monitored Natural Recovery (MNR) for QU 2 is

sufficiently protective of human health and the environment. However, because of Deposit DD
proximately to OU 3, the decision on whether to remediate this depos;t will be deferred until the
ROD forOU 3is prepared

The mass of PCBs and volume of contammated sedtments in OU 2 is approximately 109 kg and
339,200 cubic yards, respectively, for alt deposit and interdeposit sediments. - This is a small
portion (2.4 percent) of the PCB mass and sediment volume in the entire 39 miles of the Lower
Fox River, which includes 29,855 kg (66,050 pounds) and 14,061,100 cy, respectively. The 20-
miies River reach of OU 2 is a relatively long stretch of the River and includes 22 deposits with
relatively small sediment volume-and PCB-mass:-Within-QlJ 2, the deposits with the two largest
masses are Deposit N (30 kg [65 pounds]} and Deposit DD (34 kg [74 pounds]). These two
deposits account for 58 percent of the total PCB mass in this reach; a majority of the PCB mass
at Deposit N was removed during the ptlot project at that location, and the agencies will evaluate
the feasibility of remediating Deposit DD as part of the OU 3 ROD. Because the removal of alt
the material from Deposit N is not refiected in the volume estimates in the RI/FS, risk for this
reach may be overestimated. An evaluation of sediment volumes within individual deposits in
OU 2 shows there are no deposits with a sediment volume greater than 10,000 cy having a PCB
concentration above the 1.0 ppm action level. This demonstrates that the areas within this
Operable Unit needing remediation are relatively few and that the risk of exposure from one of
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these areas wuth hxghér concentration is low. - In addition, the SWAC for QU 2 with no actwe
remediation, is 0.61 ppm. This exlstmg SWAC is dlose to the 0.25 ppm SWAC goa} of OU 1.

In addition to the-small phys:cal size and the smatl quantlty of PCB mass withif' the deposrts in
this reach, there are numerous impediments, such as the presence of several dams, the

physical characteristics of the River in this reach, and the lack of good staging areas, that would

cause difficulties in implementation and in mobilizing and operating dredging equrpment These
same features also limit the ability to effectively cap the areas. within this reach. These |
impediments would necessitate multiple staging areas. The cost esttmate for dredglng within
this reach at the 1.0 ppm action level is $20.2 million fo remove 46,200 cy of contaminated

sediment. The cost to remediate this river sedtment wouid be almost $440 fcy

In addition {o the above practtcai conmderatlons achtevmg of contammant concentratxon (I e,
risk) reductions would be tore difficilt for dredging areas where bedrock immediately Undetlies -
contaminated sediment. Results on projects such as Deposit N or projects with similar,

conditions {e.g., Manistique River/Harbor) support the idea that achieving reductions in - |

contaminant concentrations would be difficult. Thus, a dredging remedy for a large portion of

-this.reach would be expected to be less eﬁectwe and could be more costly for hkely only modest

risk reductson

13.4 Contingent Remedy - In Situ Capping (i.e., “Partial Capping” or
“Supplemental Capping™) '

WDNR and EPA have selected alternative C as identified in the proposed plan and the RIFS as
the selected alternative. However, during the RIFS public comment period, the Agencies

. received numerous comments relating fo the viability of capping as a possible remedy. Based’

on thiese public comments, WDNR and EPA have developed this contingent remedy that may
supplement the selected remedy in certain circumstances. This contingent remedy may only be -
Implemented if it meets the following requirements:

1. The contingent remedy, consisting of a combmatton of dredgmg and cappmg, shall provide
- the same level of protection to human health and the environment as the selected remedy,

2. This contingent remedy must be tess costly than the selected remedy to be implemented,
3. This contingent remedy shall not take more time to implement than the Selected remedy,

4. This contingent remedy shall comply with all necessary regulatory, administrative and
technical requirements discussed below, and’

5. The capping contemplated in this contingent remedy will not be permitted in certain areas of
au t o
« No capping in'areas of navigation channels (with an appropriate buffer zone).

+« No capping in areas of mfrastructure such as pipelines, utility easements brtdge o
- piers, elc {with appropnate buffer zone).

» No capping in areas wath PCB concentrations exceeding TSCA levels.

« No capping in-shallow water-areas (bottom elevaticns which would result in a cap
surface at elevation greater than -3 ft char{ datum for OU 1 without prior dredging to
allow for cap placement.

__\,._‘-_._.
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135 Bas;s fo}r Implementing the Contingent Remedy (OU 1)

Use of this contingent remedy may be employed in OU 1 to supplement the selected dredgmg
remedy if one or both of the following criteria are demonstrated. The decision as to whether one
~or.both’ of the criteria below have been met will be determmed sciely by the EPA and WDNR

1) Based on samplmg results taken after & sufﬁczent amount of OU 1 dredging’ of contammated
sediment deposits (e.g., dredgmg of deposits A/B; C, and POG); it can be predicted with a
" high degree of cettainty that a PCB SWAC cf 0: 25 ppm wcuid not be achreved for OU 1 by
drédging alone, or

2} Capping would be less costly than dredgmg in accordance w:th the protectweness
prowsmns and the nine criteria in the Nat[onal Contmgency F’Ian (40 CF R 300 430).

In additicn to capping areas of QU 1 the selected dredging. remedy would stﬁ} be cOmpieted in .
areas hot capped. Based on estimates in the Feasibility Study, and due 16 Ilmltat{cns on'where
capping could be done, capping would be Itm:ted {o less than 25 percent of the total volume of

- contaminated sediments in QU 1. Selection and implementation-of this conttngerzcy wcuid be
documented in an Explanation of Significant Differences {(ESD).

It should be noted that if dredging alone achieves cleanup standards; and the contingent
remedy is not shown to be more cost-effective than dredging alone, then capping would not be
Implemented

13 6 Descrlptlon of Contmgent Remedy

The Cont[ngent Remedy which may supplement the setected remedy, consnsts cf the foilowmg
‘components:

» Cap Design. Cap construction specifications would be determined during desngn Althcugh
the Feasibility Study envisioned a cap composed of 20 inches of sand-overiain with 12
inches of farge cobble “armor” to provide erosion protection, the final cap design would be
based on predicted performance. The final cap design must have sufficient thickness to
ensure containment of contaminants, resistance to burrowing organisms, and ‘armoring” to
provide sufficient permanence and resistance to erosion and scour.

« Demobilization and Site Restoration. Demobilization and Site restcrat[on would requ:re
removing all capping-related equ1pment fencing, facmt[es etc., from stagmg and work
areas.

+ Monitoring. Operation and maintenance monitoring would be required to ensure proper
placement, maintenance of cap integrity, and isolation and containment of contaminants.
‘For this type of capping, momtormg would be performed fo ensure that the cap is placed as
intended, necessary capping thickness is maintained, and contaminants are contained and
do not become bioavailable. In addition to other dredging-related monitoring, cap
monitoring would include bathymetric or side-scan sonar profiling, sediment and cap
sampling, and capture and analysis of pore water that may migrate through the cap, as well
as diver inspections to ensure that the cap is intact and containing contaminants.

s« Institutional Controls. Institutional controls may include deed restnctions, Site access and
anchoring limitations, and continuation of fish and waterfowl consumption advisories as
appropriate. Access restrictions could include limitation on the use or development of
capped areas, possibly requiring tocal or Stale legislative action. These controls and
limitations are intended to ensure the permanence of the cap and to minimize re-exposure
and/or migration of contaminants.
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13.7 Estimated Costs of the C'o'n_tingent Remedy

Costs would be determined prior to implementation of capping. Est[mates of. cappmg cests

would be documented in an Explanatlon of Sigmf icant thference (ESD)

14, srATtiT‘o'RY"DETERM[NﬁmoNs'

Under CERCLA Section 121 and the NCP the remedles that are selected for Superfund sites.
must be protective of human health and the efvironment, comply with appltcable or relevant and
appropriate requirements (unless a statutory waiver is justified), be cost effective, and utilize
permanent solutions and alternative treatment technologies or resource recovery technologtes
to the maximum extent practicable. In addition, CERCLA includes a preference for remedies
that employ treatment that permanently and significantly reduces the volume, toxicity or. mobthty

“ of hazardous wastes as a principal element and a bias against off-site disposal of untreated
* wastes. The following sections discuss how the selected remedy meets these statutory
- requirements. _

14.1 Protection of Human Health ._an.d' the Environment :

Implemenitation of the selected remedy will adequately protect human heaith and the
environment through the removal and off-site disposal of PCB-contaminated sediment and the
monitoring of the natural recovery of PCB contaminated sediment that is left in place. The
selected remedy will target a sediment clean up level of 1.0 ppmin OU 1. This residual risk
posed by this action level in OU 1 in years to reach human health-and ecological thresholds are
presented in Table 30 above. This table indicates that for the selected Action Leve! of 1.0 ppm,
fish advisories for acceptable fish tissue concentrations in walleye would be achteved in1to 14
years

The SWAC value in OU 2 will be 0.61 ppm. implementation of the selected alternative inIOU 1
and O 2 will result in PCB concentrations within acceptable risk ranges over tlme The
selected remedy does not pose unacceptable short-term risk:

14.2 Compliance with ARARs

*_ Section 121{d) of CERCLA requires that Superfund remedial actions meet ARARs. The

selected remedy will comply with the ARARs listed in Table 31.
14.2.1 Potential Chemical-Specific ARARs

Toxic Substances Controt Act {TSCA) -
TSCA establishes requirements for the handling, storage, and disposal of PCB-containing
materials equal to or greater than 50 ppm. TSCAis an ARAR at the Site with respect to any.
PCB-containing materials with PCB concentrations equal to or greater than 50 ppm that are
removed from the Site.

Clean Water Act _
Federal surface water quatity standardsgre adopted under Section 304 of the Ciean Water Act
where a state has not adopted standards. These federal standards, if any, are ARARs for paint
discharges to the River. Related to these standards are the federal ambient water quality
criteria. These criteria are non-enforceable guidelines that identify.chemiical tevelsfor surface

. .
Page 91 of 97



Fox River and Green Bay ROD for ou Tand OU 2

waters and generally may be related to a variety of assumptlons such as useof a- surface water

body as a water supply. These criteria may be TBCs for fhis S:te

Greund-water Qualitv Standards o

State ground-water qiality standards for vartous substances are set forth i i chapter NR 140,
Wisconsin Administrative Code (WAC). In'general, sections NR 140.24 and NR 140,26 require
preventive action limits:{PALs) to be achieved fo the extent it is technically and economically
feasible to do so. In the remediation context, the NR 140 groundwater quality standards are to
be achiéved within a reasonable timeframe. Natural attenuation is allowed as & remedial
method where source control activities have been undertaken and where groundwater quality
standards will'be achieved within a reasonabTe pened of time. The ground-water quahty o
standards constrtute an ARAR

Sorl Cieanup Standards-

The State of Wisconsin has adopted genenc SIte-specn" C, and performance-based sell cleanup o

standards. These regulattons allow the party conducting the remedidl action to select which
approach to apply The generic soil standards are divided into those necessary to protect the
ground-water quality and those necessary to prevent unacceptable, direct contact exposure;

~Generic soil standards, based on conservative default values and assumptions, have been
adopted only for a few substances, none of which are relevant to the Site. Site-specific soil
standards depend upon a variely of factors, including local soil conditions; depthto. - -
groundwater, type of chemical, access restrictions, and current and future use of the property.
These site-specific soils standards also may be adjusted based-on an assessment of the site--
specific risk presented by tte chemlcal const[tuents of concern. Wlth respect to ihe Srte the
soil standards constitute an ARAR ' S :

Surface Water Quality Standards ' ' ' e

‘The State of Wisconsin has promulgated water qual:ty standards that are based on two
components: 1} use designation for the water body; and, 2} water quality criteria. These
standards, designations, and criteria are set forth in chapters NR 102 to NR 105, WAC. The
state also has rules for applying the water quality standards when establishing water-qualify- -
based effiuent limits (chapters NR 106 and NR 207, WAC). The state water quality standards
are used in making water management decisions and controlling municipal, business, land

development, and agricultural activities (section NR 102.04, WAC). In the remediation context, -

surface water quality standards are applicable to point source discharges that may be part of
the remedial action. Further, to the extent that the remedial work is conducted in or near a
‘water body, such work is to be conducted so as to prevent or minimize an exceedance of a
water quality criterion (in chapters NR 102 to 105, WAC) : :

As recognized in the WDNR's sediment guidance (1995), the water quality standards are goals

to be used in guiding the development of the sediment remediation work.. As g goal, but not a
legal requirement, the water quality standards as applied to the remediation of sediment
contamination constitute a TBC.

In addition, the NCP states that, in establishing Remedial Action’ Objectzves (RAOS) water
quality criteria established under the Clean Water Act (WQSs in Wisconsin), shall be attained
where “relevant and appropriate under the circumstances of the release.” 40 CFR
300.430(e)(2XIXE).

WDNR and EPA have determined that WQSs, while relevant to sediment clean up RAOS are
not appropriate for direct application at ttis time. Calculating a site-specific. sediment quahty
standard from a WQS using current scientific methods such as equzhbnum partrt:onmg is very
uncertain. Moreover, the EPA s 1996 Superfund PCB clean up guidance directly addresses .
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sedsment clean up targets using water quality cntena The gu{dance suggests using eqwhbrtum
partitioning to develop a sediment criteria and then compare it-to risk based clean up: numbers
for establishing an RAOC. " if the guidance considered a derived sediment quality num ber to' be .
~.an ARAR; it would be directly applied to each altemative as a threshold criteria.” Therefore, .
WQSs are not ARARs-and-are not a threshold criteria for selecting an aiternative forthe Site.

14.2.2 Potentlal Action- and Location-Speblflc ARARS

Wisconsin Statutes Chaoter 30 \ ' ' SRR .
Chapter 30 of the Wlsconsm Statutes reqwres permlts for work performed in navzgable
waterways, or on or near thé bank of such a waterway. For remediation thatis conducted-und'er
CERCLA, oniy the substantive provisions set forth in Chapter 30 (but not the-procedural - -
requirements for obtaining a permit) must be safisfied. In general, the substantive prowsrons
address minimizing any adverse effects on the waterway that may resuit from the work. Th:s
includes chapter NR 116, Wisconsin's Fioodplatn Management Prograrn The substantwe
'provus:ons are action specxf o] ARARS '

 Section 10 - Rivers and Harbors Act Sedtion 404 : R

‘Clean Water Act. Section 404 of the Clean Water Act regquires approval from the USACE for
discharges of dredged or filt material into waters of the United States, and:Section 10 of the
Rivers and Harbors Act requires approval from the USACE for dredgingand filling work
performed in navigable waters of the United States. As the Fox River is a water of the United
‘States, these statutes might implicate action-specific ARARSs for dredging/filling work that may -
be conducted in the River. Under the Fish and Wildiife Coordination Act, the USACE must
coordinate with the Fish and Wildlife-Service regarding minimization of effects from such work.
The work would be subject to the substantive environmental law aspects of permits'under these
statutes, which would be ARARSs. Permlts are not required for remediation that is implemented
under the-authority of CERCLA, :

Floodplain and Wetland Regulations and Executive Orders_11988 and k| 990
The requirements of 40 CFR § 264.18 (b) and Executive Order 11988, Protection of Fiood

Plains, are relevant and appropriate to actioni on the Site. Executive Order 11990 {Protection of
Wetlands) isan appllcable requirement if there are any wetlands present in the areas to be
remediated.

National Historic Preservatton Action (NHPA}, 16 U.8.C. 470 et seq S

The National Historic Preservation Act (NHPA) provides protections for historic propert[es
{cultural resources) onor eligible for inclusion on the National Historic Register of Historic
Places (see 36 CFR Part 800). In selecting a remedial altefnative, adverse effects to such
properties are to be avoided. if any portion of the Site is on or ehgtble for the Nat[ena! Hlstoncal
Register, the NHPA requirements would be ARARS

Endanqgered Species. _
Both State and Federal law have statutory provisions that are intended to protect threatened or
endangered species [i.e., Endangered Species Act (Federal} and Fish and Game {State)]. In
general, these laws require a determination as to whether any such species (and its related - .
habitat) reside within the area where an activity under review by governmental authority may -
take place. !f the species is present and may be adversely affected by the selected activity,
where the adverse effect cannot be prevented, the selected action may proceed. - if threatened
or endangered species exist in certain aggas of the Fox River, these laws may constitute an’ '
action-specific ARAR. At the Site, the queen snake as well as several plant species were noted
by WDNR to be endangered/rare resources occurring within or near the Site.
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Management of PCBs and, Produets Containing PCBs -

Wisconsin regulations {i.e., Chapter NR157, WAC, “Management of PCBs and Products _
Contammg PCBs” that was adopted pursuant to section 299.45.. Wisconsin Statutes) Wthh
establish procedures for the storage, collection; transport,and disposal of POB—contammg
matenais also apply to remedial. actions taken at the Site. : S o

Solld Waste Management Statutes and Rules (Chapter 289, Wlsconsm Statutes and ohapters
NR 500-520 & NR 600-685, WAC) establish standards that apply to the collection,
transportataon storage and disposal of sol:d and hazardous waste

ltis:pot expected that federa! ‘Resource Conservatton and. Recover Act (RCRA) or state
regulations govermng hazardous waste managemeni witl be apphoable at this Slte

TSCA D:snosal Aogrovai

TSCA regulations for the disposal .of PCB remedlatxon waste (40 CFR 761 61) are apphcable to -

the selection of the clean up alternative for remediation of PCBs«in sediments at the Lower Fox
River Site, and to the disposai of removed sediments at a State licensed landfill. These
regulations provide cleanup and disposat options for PCB remediation waste. The three optlons
include self-implementing, performance-based and. nsk-based disposal approvais Jhe, nslg— -
based disposal approval optxon is allowed if it will not pose an unreasonable risk of i m;ury to .
health and the: eriwronment : : :

The current s:tuatzon in the Lower Fox Rwer as ldentlﬁed in RA conducted as part of the RUFS
is that PCB contaminated sediment pose an unacceptable level of risk in the River at this time.

Remediation of PCB contaminated sediment via the selected remedy will- reduce risks to human '

heaith and the. enwronment

Sediments removeci from the Fox River may contain PCBs equai {o or greater than 50 ppm
PCB sediment with concentrations less than 50 ppm will be managed as a solid waste in
accordance with statutes and rules governing the disposal of solid waste.in Wisconsin. PCB
sediment with concentrations equal to or.greater than 50 ppm will be managed in accordance
with the Toxic Substances Control Act 6f 1976 (Appendix E of the Feasibility Study). Presently
TSCA compliance would be achieved through the extension of the January 24, 1895 approval
issued by EPA to WDNR pursuant 40 CFR 761.60(a)(5) under the authority of TSCA. This
TSCA approval, granted by EPA Region 5, states that the disposal of PCB-contaminated
sediment with concentrations equal to or greater than 50 ppm into an NR.500, WAC landfill that
is aiso in compliance with the conditions of the TSCA approval, provides adequate protection to
. human health and the environment as required by 40 CFR 761.60{a)(5); and, will provide the
same level of protection required by EPA, Region 5 and therefore is no less restrictive than
TSCA. .However, should other administrative rules pertammg to disposal under TSCA in effect
at the time that TSCA compliance decisions. are made for the Fox River sed;ment then
compliance with those rules will be achieved.

14.2.3 Addltlonal To Be Considered lnformatlon

Sectton 303{d ),L.)lean Water Act S

Under Section 303(d) of the Federal Clean' Water Act states are requlred “on.a periodic basis,
to submit lists of “impaired waterways” t0.EPA. In December 1896, WDNR submitted its first list
of impaired waters under -Section 303(d). The Fox River was included on the initial list. WDNR
has taken no further action with respect. g%; the listing, nor has it developed a total maximum
daily load {TMDL} for the River. Currently a State-wide watershed committee is advising .
WDNR on the steps to be taken in this process, and the listing process is being reviewed by the
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Act/ Regulat[on : Citation

Federal Chem[caI-Spec:f‘ ¢ ARARs ' _

TSCA ' ' 40 CFR 761.60(a)(5)-761.79 and U.S. EPA Disposal
Approval

Clean Water Act — Federal Water Quahty 40 CFR 131 (if no Wisconsin regulaticn} and 33 CFR

Standards 323

Federal Actuon-lLocat:on Speclf' ic ARARs _

Fish and Wildlife Coordination Act | 16 USC 8861 et seq.
33 CFR 320-330-Rivers and Harbors Act

o I ) s 40 CFR6.304 '

Endangered Species Act . 1 16 USC 1531 el seq.
50 CFER 200 :
50 CFR 402 *

Rivers and Harbor Act 33USC 403; 33 CFR 322,323

National Historic Preservation Act - | 15 USC 470; et seq. 36 CFR Part 800

Floodplain and Wetlands Regs & Executivé®| 40 CFR 264.18 (b} and Executive Order 11988

4 Orders . - : :

Wxsconsm Naturai' Fiésources Board. The listing of the Fox River under Sect;on 303(d) is a
TBC. C

Great Lakes. Water Quality Ini tlatwe Part 132, __pnendlx E .

‘The Great Lakes Water Quality Initiative set forth guidance to the states bordermg the Great
-Lakes regarding their wastewater discharge pregrams ‘For remedial actions, the gu1dance

states that any remedial action involving discharges should, in general, minimize any fowering.of

‘water quality to the extent practicable. The concepts of the guidance have been incorporated -

into chapters NR102 to NR 106, WAC The Great Lakes Water Quai;ty lntttatwe constltutes a

TBC

Sediment Remediation imglementation Gmdance |
Part of the Strategic Directions Report of WDNR approved by Secretary Meyer in 1995

addressed-the sediment remediation approach to be followed by WDNR. “This approach
includes meeting water quality standards as a goal-of sediment remediation projects. In "
developmg a remedial approach, the ‘guidance calls for use of a complete risk management -
process in consideration of on-site and off-site envnronmentat effects, techno!ogical feamb:hty :

.and costs. The gu1dance constttutes a TBC

Great Lakes Water Quahtv Aqreement ' o
The Great Lakes Water Quality Agreement calls for the identification of “Areas of Concern” in
ports, harbors, and River mouths around the Great Lakes. Remedial goals to improve water
quality are to be established in conjunct[on with the local commumty In the case of the Fox
River, a Remedial Actlon Plan (RAP) has been prepared and finalized. The RAP lists a series
of reoommendat{ons ranging from addressing contaminated sediments to controllmg non poirit
source runoff. Th[s RAP isaTBC.

Fox River Basin. Water Qualltv Manaqement Plan
This plan was developed by WDNR and lists management objectives for i improving. water quality
in the Fox River Basin. The Fox River Basin Water Quality Management Plan is a TBC.

-'fabie 31 ' Fox Rwer ARARs
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‘ActfRegu!atcon L - o Catahon : O T AUURIPTR &
State Chemaca]-Speclf'c ARARs S co - . DR .
[ TSCA-Disposat Approval - T US.EPA Approval | | S
Surface Water Quality Standards T[RR 162, 105 and 2_0_? 1 )
Ground:Water Quality Standards = __NR 140 B '_ ' o ST 14
Sail" Cleanup Standards S .. |'NR720 and 722 _
Hazardous Waste Statutes and- Rules 1 NR60Q -685 S S ,
{ State Act_ton-!Location-Speclﬁc ARARs - . : - ] ' L
Manzgement of PCBs and Products NR 1__57 o S _ b
Containing PCBs o L
\;Vrzgg?;ns]m..s E[godplam Mam.a.g_jlement it biR 116 - i
Solid Waste Management, L ' NR 500-520
Navigable Waters, Harbors, and Na\ngatlon ; '..-Chapter 30 - Wlsconsm Stalutes L )
Fish and Game Chapter 28. 415 - Wisconsin Statutes . N ;5
14.3 Cost-Effectiveness

WDNR and EPA have determined that the selected remedy is ‘cost effective. Section 300:430
(OH(HEND) of the NCP requires that all the alternatives that meet the threshold criteria o
{protection of human health and the environment and comphance with ARARS) must be '
evaluated by comparing their effectiveness to the three ba!anczng ctiteria (long-term ' '
effectiveness and permanence, reduction of toxicity, mobility or valume through treatment, and

short-term effectiveness). The selected remedies meet these criteria by achiéving a permanent

protection of human health and the environment at low risk to the publlc and prov;de for overa[l
effectiveness in proportion to their cost. '

14

The Superfund program does not mandate the selection of the least costly cleanup alternative.
‘The least costly effective remedy is not necessarily the remedy that provides the best batance of :
tradeoffs with respect to the remedy selection criteria nor is it necessarily the least-costly

alternative that is both protective of human health and the environment and ARAR-compliant.

Cost effectiveness is concerned with the reasonableness of the relationship between the < ]
effectiveness afforded by each alternative and its costs compared to other available options.

~The total net present worth of the se[ected remedy for QU 1 and-OU 2is §76.5 m‘illion. _

14.4 - Utilization of Permanent Solutions and Alternative Treatment Technologles
- or Resource Recovery Technoiogies to the Max:mum Extent Pract:cable

WDONR and EPA believe that the selected remedy represents the maximum extent to Wh[Ch
permanent solutions and freatment technologies can be utilized in a cost-effective manner for

the Fox River Site. The selected remédy does not pose excessive short-term risks. There are
no special implementability issues that set the selected remedy apart from the other altermatives
evaluated. :

14.5 Preference'for Treatment as a Pri“n-cipal Element

-Based on current information, WONR and EPA believe that the selected remedy is protectwe of -
human health and the environment and utilizes permanent solutions to the max:mum extent
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possd)!e The remedy. however, does not satisfy the statutory preference for treatment of the |
hazardous substances presernt at the Site-as a pnnc;pal element because such treatment was
not found to be practical or cost effective. :

146 Five-Year Review Requirements

The NCP, at 40 CFR § 300.430(f)(4)(if}, requires a five-year review if the remedial action results
in hazardous substances, poliutants, or contaminants remaining on site above levels that allow
for unlimited use and unrestricted exposure. Because this remedy will result in hazardous
contaminants remaining on site above levels that allow for unlimited exposure, a statutory
review will be conducted within five years after initiation of the remedial action to ensure that the
remedy is, or will be, protective of human health and the environment.

15. DOCUMENTATION OF SIGNIFICANT CHANGES FROM PREFERRED
ALTERNATIVE OF PROPOSED PLAN

To fulfill the requn‘ements of CERCLA 117(b) and NCP [40 CFR § 300.430(f}(5)(i#i)(B) and

. 300.430(f){3)(ii}{A)), a ROD must document and discuss the reasons for any significant changes

made to the Proposed Plan.

The Proposed Plan was released for public comment in October 2001. 1t identified a PCB
sediment clean up target of 1.0 ppm in OU 1 with monitored natural recovery in QU 2.

In the selection of the remedy for QU 1 and OU 2, the WDNR and EPA considered information
submitted during the public comment period re-evaluated portions of the proposed aiternative,

New Information obtained during the Public Comment Period -

WDNR and EPA considered alternative proposais for OU 1 submitted as comments. As a result
of consideration of these comments, the following were incorporated into this Record of .
Decision: 1} If dredging is unable to reduce exposed contaminanis PCB concentrations, a sand
cover wiil be employed to further reduce risks, rather than continue with dredging removal
operations (Section 13.3); and 2) if it is predicted, based on resulls from partial completion of
dredging QU 1, that concentrations may not sufficiently reduce risks, or if capping is shown fo
be less costly than complete dredging, then capping may be employed for some areas not yet
dredged (Section 13.4).

These proposals may be given further consideration prior to implementation of remedial acfions.

- However if these proposals cause a fundamentat change to the alternatives described in this

decision (e.g., changing the remedy from removal to containment), then WDNR and EPA would
issue a new, revised Proposed Plan and would have a public comment period after which a
ROD Amendment would be finalized. If the change is not *fundamental,” but “significant” (e.qg.,
modification of volumes to be removed), then an Explanation of Slgmfucant szference would be
issued, and there would be Izmsted public comment. :
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Consent Decree Appendix I

STATEMENT OF WORK FOR REMEDIAL ACTION, INSTITUTIONAL CONTROLS,
OPERATION & MAINTENANCE, AND LONG TERM MONITORING
Lower Fox River and Green Bay Site
Operable Unit 1 (Little Lake Butte des Morts), Winnebago and Outagamie County

L. PURPOSE

I. This Statement of Work (“SOW”) sets forth the requirements for the Remedial
Action (“RA™), Institutional Controls, and Operation & Maintenance (“O&M”) and Long Term
Monitoring for the selected remedy and the contingent remedy set forth in the Record of Decision
(“ROD™) for Operable Unit 1 (“OU1") of the Lower Fox River and Green Bay Site (the “Site”).
While the ROD addresses both QU1 and Operable Unit 2 at the Site, this SOW addresses only
OUl1, and, more specifically, only the RA and the other Response Work required for OUI, aside
from the Remedial Design (“RD””).2 The RD for OU1 is addressed in the Administrative Order
on Consent between WTM I Company, EPA, and WDNR, captioned In the matter of the Lower
Fox River and the Green Bay Site, Docket No. V-W-03-C-745 (the “July 2003 AOC”) and in
the RD SOW attached to the July 2003 AOC.

2. The Settling Defendants are required to implement the RA and the other Response
Work subject to the funding limitations and special reservations of rights provided in the Consent
Decree to which this SOW is attached. The Settling Defendants shall perform the RA and the
other Response Work in accordance with the Consent Decree, the ROD, the RD approved by the
Response Agencies, and this SOW. The Settling Defendants shall also comply with EPA
Superfund Remedial Design and Remedial Action Guidance and any additional relevant
guidance provided by the Response Agencies in implementing and submitting deliverables for
the RA and the other Response Work.

II. DESCRIPTION OF THE REMEDIAL ACTION AND THE OTHER
RESPONSE WORK

1. Subject to the funding limitations and special reservations of rights provided in
the Consent Decree, the Settling Defendants shall implement the RA such that the Performance

' "QOperable Unit 1" or "OU1" shall mean the Little Lake Butte des Morts reach of the Lower Fox
River, as delineated by the Record of Decision signed by WDNR and EPA in December 2002. More
specifically, QU1 is the portion of the Lower Fox River {and the underlying River sediment) starting at
the outlet of Lake Winnebago at the Neenah Dam and the Menasha Dam downstream to the Upper
Appleton Dam, including sediment deposits A through H and POG. As so defined, OU1 is depicted in
Figure 7-9 of the December 2002 Final Feasibility Study, a copy of which is attached to the Consent
Decree as Attachment G.

2

Operable Units 3, 4, and 5 of the Lower Fox River and Green Bay Site have been addressed in a
separate Record of Decision.
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Standards are achieved. As defined by Paragraph 4 of the Consent Decree, “Performance
Standards” shall mean the selected remedy requirements, contingent remedy requirements, and
cleanup standards for measuring the achievement of the goals of the RA, as set forth in Sections
13.1, 13.3.1, and 13.4 through 13.6 of the ROD and Section II this SOW. QUI is a multi-deposit
aquatic environment and the RA will stretch over a number of years, so this SOW is intended to
provide flexibility concerning the approach to be taken to achieve the Performance Standards and
to implement the RA and the other Response Work, consistent with legal and administrative
requirements. The RA may therefore be conducted in phases, may incorporate features of the
contingent remedy as permitted by the ROD, and may include other refinements proposed by the
Settling Defendants, if such refinements are approved by the Response Agencies.

2. The selected remedy (ROD Alternative C2) includes the removal of sediment with
PCB concentrations greater than the 1 ppm remedial action level (“RAL”), followed by
dewatering and off-site disposal of the sediment.

. Site Mobilization and Preparation. The staging area(s) for QU1 will be determined
during the RD. Site preparation at the staging area(s) will include coliecting soil samples,
securing the onshore property area for equipment staging, and constructing the sediment
dewatering facility, water treatment facilities, and sediment storage and truck loading

areas.

. Sediment Removal., Sediment removal will be conducted using a dredge (e.g.,
cutterhead or horizontal auger or other method} or other suitable sediment removal
equipment.

. Sediment Dewatering. Sediment that is removed will require dewatering.

. Water Treatment. Unless other arrangements can be made, water treatment will consist of

flocculation, clarification, sand filtration, and treatment through activated carbon filters.

. Sediment Disposal. Sediment disposal includes the loading and transportation of the
sediment to an NR 500 landfill with Toxic Substances Control Act (“TSCA”) approval, if
needed.

. Demobilization and Site Restoration. Demobilization and site restoration will involve

removing all equipment from the staging and work areas and restoring the site to, at a
minimum, its original condition before construction of the staging area commenced.

. Institutional Controls and Long Term Monitoring. Baseline monitoring will include
pre-and post-remedial sampling of water, sediment, and biological tissue. Monitoring
during implementation will include air and surface water sampling. Plans for monitoring
during and after construction will be developed during the Remedial Design and modified
during and after construction, as appropriate. Institutional controls may include access
restrictions, land use or water use restrictions, dredging moratoriums, fish consumption
advisories, and domestic water supply restrictions. Land and water use restrictions and
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access restrictions may require local or state legislative action to prevent inappropriate
use or development of contaminated areas.

’ Achievement of RAL Objective. As more precisely described in Paragraph I1.3 of this
SOW, the mass and volume of contaminated sediment to be removed will be determined
by (1) establishing a removal elevation based on the 1 ppm RAL or, (2) if sampling
conducted after sediment removal 1s completed shows that the 1 ppm RAL has not been
achieved, by achieving a Surface Weighted Average Concentration (“SWAC”) of
0.25 ppm.

3. Pre-remediation sampling and characterization efforts will define spatial
“footprint(s)” (both horizontally and vertically) of OU1 sediment that contains PCBs at
concentrations in excess of the | ppm RAL. The RD will specify those footprints to be removed
during the RA, and any areas where supplemental capping is appropriate under the contingent
remedy specified by ROD Sections 13.4 through 13.6 and approved by the Response Agencies.
After completion of all sediment removal and any supplemental capping specified by the RD, the
Settling Defendants shall sample the footprints to determine whether the 1 ppm RAL has been
achieved. If the sampling demonstrates that those sediments with PCB concentrations in excess
of 1 ppm have been removed or capped, the active remediation portion of the QU1 RA will be
complete. If the sampling shows that those sediments with PCB concentrations in excess of
I ppm have not been removed or capped, then an QU1 SWAC of 0.25 ppm may be used to assess
the effectiveness of the work. If the 0.25 ppm SWAC has not been achieved for OU1, then the
ROD provides several options. One option is that additional sediment removal may be
undertaken to remove remaining sediments with PCB concentrations in excess of the 1 ppm
RAL. Another option would be to place a cap on certain areas to reduce surficial concentrations
such that the 0.25 ppm SWAC can be achieved. SWAC contribution from a properly placed cap
or sand cover would be 0.0 ppm, if installed as part of the contingent remedy or as part of a
SWAC reduction effort. As specified by ROD Section 13.5, selection and implementation of the
supplemental capping contingent remedy would be documented in an Explanation of Significant
Differences issued by the Response Agencies. Capping as part of any SWAC reduction effort
also would require the Response Agencies’ approval.

1. SCOPE OF REMEDIAL ACTION AND RESPONSE WORK

The RA to be conducted by the Settling Defendants shall include five major tasks, which
are detailed below. Each task shall be completed by the Seitling Defendants in accordance with
the schedules set forth in the Section V of this SOW (Summary and Compliance Schedule). All
plans are subject to approval by the Response Agencies, as provided by the Consent Decree.

Task I: Remedial Action Work Plan (“RA Work Plan™). The RA Work Plan
submittals fall into three categories based on the particular submittal’s
status in the remedial design phase. The first category of submittals will
be approved in final form as part of the Final (100%) Design. The RA
Work Plan is fo include refinements, if any, to these submittals. The
second category of submittals will be in draft form for the approved Final
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{100%) Design and will be submitted in final form in the RA Work Plan.
The third category of RA Work Plan submittals are not included with the

RD submittals.

Category 1:

. Final Health & Safety Plan

. Final Contingency Plan

. Final Sediment Removal Verification Plan

. Capital and Operation & Maintenance Cost Estimate

. Final Project Schedule

Category 2:

. Final Construction Quality Assurance Project Plan (“CQAPP™)
. Final Operation & Maintenance Plan (including a plan for

long-term monitoring)
Category 3:
. Quality Assurance Project Plan for Operation & Maintenance Plan
. Institutional Controls Plan
. Schedule for submitting any other RA plans
. Identification of imfial RA Project Team
Task II: Other Reports and Submissions
Task I: Remedial Action Construction
Task IV: Completion of the Remedial Action for QU1
Task V: Completion of Response Work for OU1

Task I: Remedial Action Work Plan

Within 90 days after the Response Agencies approve the Final {100%) Design (the final
Remedial Design deliverable under the July 2003 AQOC), the Settling Defendants shall submit the
RA Work Plan for construction and implementation of the remedy such that the Performance
Standards will be achieved. The RA Work Plan shall outline the overall management strategy
for performing the construction, operation, maintenance and monitoring of the RA. The RA
Work Plan shall include a project schedule for each major activity and submission of deliverables
generated during the RA as well as a schedule for completion of the RA. Settling Defendants
shall thoroughly review the approved RD and shall, as part of their proposed RA Work Plan,
provide to the Response Agencies a list of any questions or concems requiring clarification of the
design requirements and specifications.

1.1 The RA Work Plan shall include refinements, if any, to the following components
of the approved Final (100%) Design:
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®)

(d)
(e)

Fina] Health and Safety Plan. The Settling Defendants shall review and
modify, if necessary, the Health and Safety Plan developed during the RD
to address the activities to be performed at the Site during the RA.

Final Contingency Plan, The Final Contingency Plan shall describe
mitigation procedures to be used in the event of an accident or emergency.

Final Sediment Removal Verification Plan.

Capital and Operation & Maintenance Cost Estimate.

Final Project Schedule. The Final Project Schedule shall identify timing
for initiation and completion of all critical path tasks, and shall specify
dates for completion of all phases of the project and major interim
milestones. The Final Project Schedule shall be consistent with and
designed to achieve the deadlines contained in Section V of this SOW
(Summary and Compliance Schedule).

1.2 The RA Work Plan shall include the following documents which will be
submitted in draft form in the approved Final {(100%) Design:

(a)

Final Construction Quality Assurance Project Plan. The CQAPP is a
site-specific document that must be submitted to the Response Agencies
for approval prior to the start of the construction. The CQAPP outlined in
the RD shall be used as a basis for preparation of the CQAPP required
under this SOW. Upon EPA approval of the CQAPP, the Settling
Defendants shall construct and implement the RA in accordance with the
RD, the Final Project Schedule, and the CQAPP. At a minimum, the
CQAPP shall include the following elements:

1. The responsibility and authority of each organization (i.e.,
technical consultants, construction firms, etc.) and key personnel
involved in the construction of the RA shall be described fully in
the CQAPP. The Settling Defendants shall also identify a joint
CQA officer and the necessary supporting inspection staff.

2. The qualifications of the CQA officer and supporting inspection
personnel shall be presented in the CQAPP to demonstrate that
they possess the training and experience necessary to fulfill their
identified responsibilities. If EPA finds that the qualifications of
any of the CQA persomnel are not suitable to the performance of
the RA, the Settling Defendants shall submit qualifications for new
personnel prior to EPA approval of the CQAPP.
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3. Protocols for sampling and testing used to monitor the RA and
determine post-sediment removal PCB concentrations in residual
sediments, including identification of proposed quality assurance
sampling activities including the sample size, locations, frequency
of testing, acceptance and rejection data sheets, problem
identification and corrective measures reports, evaluation reports,
acceptance reports, and final documentation.

4. Reporting requirements for CQAPP activities shall be described in
detail in the CQAPP. This shall include such items as daily
sumumary reports, inspection data sheets, problem identification
and corrective measures reports, and design acceptance reports,
and final documentation. Provisions for the final storage of all
QU1 cleanup reports shall be presented in the CQAPP.

Final O&M Plan. The Final O&M Plan shall include a plan for O&M and
Long Term Monitoring.

1.3  The following new submittals shall be included in the RA Work Plan:

(@)

QAPP for Final O&M Plan. In addition to submitting the Final Operation
& Maintenance Plan (which is to include a plan for long-term monitoring),
the Settling Defendants shall submit a QAPP to cover sampling, analysis
and data handling for samples collected under the Final O&M Plan.
Within 21 days after approval of the Final (100%) Design, Settling
Defendants shall contact the Response Agencies to arrange a pre-QAPP
meeting to identify all monitoring and data quality objectives for the O&M
QAPP. The QAPP shall be consistent with the requirements of the EPA
Contract Laboratory Program {CLP) for laboratories proposed outside
CLP.

1. At a minimum, the QAPP shall include the following:

. Statement of Purpose

. Project Description

. Project Organization and Responsibility

. Sampling Procedures and Objectives

. Sample Custody and Document Control

. Calibration Procedures and Frequency

. Analytical Procedures, Data Reduction, Validation,
Assessment, and Reporting

. Internal Quality Control Checks and Frequency

. Performance System Checks and Frequency

. Preventive Maintenance Procedures and Frequency
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. Data Precision, Accuracy and Completeness Assessment

Procedures
. Corrective Action
’ Quality Assurance Reporting

2, The QAPP shall also include the following information:

. Description of sampling/O&M monitoring tasks required under the
Final O&M Plan

. Description of required laboratory tests and their interpretation

. Required data collection

. Location of sampling/O&M monitoring points

. Schedule of sampling/C&M monitoring frequency and date(s), if
appropriate, when monitoring frequency may change or cease.

(b)  Institutional Controls Plan,

() Schedule for submitting any other RA plans.
(d) Identification of the initial RA Project Team. The RA Work Plan shall also
include a description of qualifications of key personnel directing the RA,

including contractor personnel.

Task IT: Other Reports and Submissions

Unless otherwise specified by the Response Agencies, two (2) copies of all submittals
shall be provided by Settling Defendants to the EPA and two (2) copies of all submittals shall be
provided to the WDNR for review. One copy of each submittal sent to EPA and the WDNR must
be an unbound copy that is suitable for reproduction on standard 8 2" x 11" paper, or, as
necessary, 11" x 17" paper. At the same time, the Settling Defendants shall submit an additional
copy to each of the Response Agencies in ¢lectronic format. In addition, two (2) copies of all
documents are to be submitted to the Response Agencies' oversight contractor identified by EPA
and/or WDNR.

2.1 Monthly RD/RA Progress Reports. The Settling Defendants shall provide the
Response Agencies with progress reports no later than the tenth day of each month covering the
previous calendar month, starting with the first month after the Date of Lodging of the Consent
Decree, and until issuance of Certification of Completion of the RA by EPA. The Monthly
RD/RA Progress Reports to be submitted pursuant to this paragraph shall be signed by the
Project Coordinator for the Settling Defendants and shall, at a minimum:

(a) describe the actions which have been taken toward achieving compliance
with the Consent Decree during the previous month;
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(b) include a summary of all results of sampling and tests and all other data
received or generated by Settling Defendants or their contractors or agents
in the previous month;

(¢}  identify all work plans, plans and other deliverables required by the
Consent Decree 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 percentage of completion, unresolved delays
encountered or anticipated that may affect the future schedule for
implementation of the Response Work, and a description of efforts made
to mitigate those delays or anticipated delays;

D include any modifications to the work plans or other schedules that
Settling Defendants have proposed to the Response Agencies or that have
been approved by the Response Agencies; and

(g)  describe all activities undertaken in support of the Community Relations
Plan during the previous month and those to be undertaken in the next
month,

During the performance of the Remedial Design, the Monthly RD/RA Progress Reports shall
include all information required by Paragraph 38 of the July 2003 AOC and shall satisfy the
monthly progress report requirements of the July 2003 AQC, the Consent Decree and this SOW,

2.2 Quarterly Reports. The Settling Defendants shall submit Quarterly Reports on a
quarterly basis starting with the second quarter of 2004 and continuing until Certification of
Completion of the RA by EPA. For a given calendar year, the report for the first calendar quarter
shall be submitted by no later than May | of that calendar year, the report for the second calendar
quarter shall be submitted by no later than August 1 of that calendar year, the report for the third
calendar quarter shall be submitted by no later than November 1 of that calendar year, and the
report for the fourth calendar quarter shall be submitted by no later than February 1 of the next
calendar year, Each Quarterly Report shall:

(a)  provide a complete and accurate written cost summary of all Allowable
RD/RA Costs submitted to the Escrow Agent for payment from the
Escrow Account during the reporting period;

(b)  specify any amount requested for the reporting period as a quarterly
reimbursement from the Disbursement Special Account;
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(d)

©

®

(g)

(h)

provide a complete and accurate written cost summary of all Allowable
Restoration Work Costs submitted to the Escrow Agent for payment from
the Escrow Account during the reporting period;

list and total all amounts requested and/or disbursed duning the reporting
period as payments or reimbursements from the Escrow Account;

indicate the approximate balance of the Escrow Account at the end of the
reporting period;

summarize all Response Work and all Approved Restoration Work funded
and performed under the Consent Decree during the reporting period;

project whether the total balance remaining in the Disbursement Special
Account and, the Escrow Account is likely to be sufficient to fund the
completion of the RA, after making all other payments and
reimbursements from those Accounts that are required under the Consent
Decree; and

contain the following certification signed by the Chief Financial Officer of
a Settling Defendant or by an Independent Certified Public Accountant
retained by the Settling Defendants:

"To the best of my knowledge, after thorough investigation
and review of Settling Defendants' documentation of
unreimbursed costs incurred and paid for the work
summarized in this report that was performed pursuant to
the Consent Decree, [ certify that the information contained
in or accompanying this Quarterly Report is true, accurate,
and complete. I am aware that there are significant penalties
for knowingly submitting false information, including the
possibility of fine and imprisonment.”

and include a list of the cost documents that the certifying individuals
reviewed in support of the Quarterly Cost Summary Report. Upon request
by the Plaintiffs, Settling Defendants shall provide the Plaintiffs any '
additional information that the Plaintiffs deem necessary for review of a
Quarterly Report.

Task III: Remedial Action Construction

After approval of the RA Work Plan (including the CQAPP) by the Response Agencies
and the Pre-Construction Inspection required below, and within 10 calendar days afier receipt of
notice of authorization o proceed from the Response Agencies, the Seftling Defendants shall
construct and implement the RA in accordance with the RD, the Final Project Schedule, the RA
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Work Plan and the CQAPP, subject to the funding limitations and special reservations of rights
provided in the Consent Decree. Unless otherwise directed by the Response Agencies, Settling
Defendants shall not commence physical RA activities at OU1 prior to approval of the RA Work
Plan, the Pre-Construction Inspection, or receipt of notice of authorization to proceed.

3.1 Pre-Construction Inspection. Before commencing the on-site construction work,
the Settling Defendants shall conduct a Pre-Construction Inspection with the Response Agencies
to: (1) review methods for documenting and reporting inspection data; (2) review methods for
distributing and storing documents and reports; (3) review work area security and safety protocol;
(4) discuss any appropriate modifications of the CQAPP to ensure that site-specific
considerations are addressed; and (5) conduct a site tour, The Pre-Construction Inspection and
meeting shall be documented by a designated person and minutes shall be fransmitted to all
parties.

3.2 Oversight by the Response Agencies. The Response Agencies shall monitor and
oversee the Settling Defendants’ construction of the RA, and the Settling Defendants shall
provide briefings and information concerning their progress, as requested by the Response
Agencies.

3.3  Monitoring During RA Construction. Specific plans for monitoring during
construction will be developed during the RD and modified during construction, as appropriate.

3.4  Pre-Completion Inspection. At least 90 days before the anticipated completion of
all phases of construction specified by the RD, and before final demobilization and site
restoration efforts, the Settling Defendants shall conduct a Pre-Completion Inspection with the
Response Agencies. The Pre-Completion Inspection should consist of a site tour by the Settling
Defendants and the Response Agencies and a discussion regarding the Settling Defendants’ plans
for: (1) completing construction of the RA; (2) conducting post-construction sampling to
determine whether the 1 ppm RAL and/or the 0.25 ppm SWAC have been achieved;

(3) demobilizing and restoring the site; (4) performing O&M, Long Term Monitoring, and
Institutional Controls; and (4) taking any other steps required to ensure completion of the RA
such that the Performance Standards are achieved.

Task IV: Completion of the Remedial Action for OU1

4.1 Construction Completion Inspection. Within 90 days after completion of all
phases of construction specified by the RD and after conducting post-construction sampling to
determine whether the 1 ppm RAL and/or the 0.25 ppm SWAC have been achieved, the Settling
Defendants shall send the Response Agencies written notice for the purpose of scheduling and
conducting a Construction Completion Inspection. The Construction Completion Inspection
should consist of a site tour by the Setiling Defendants and the Response Agencies, a review of
the post-construction sampling data, and a discussion regarding the Settling Defendants’ plans
for: (1) performing O&M, Long Term Monitoring, and Institutional Controls; and (2) taking any
additional steps required to ensure completion of the RA such that the Performance Standards are
achieved.
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4.2 RA Completion Plan. If the Performance Standards have not been achieved by
the time of the Construction Completion Inspection, then the written notice sent to the Response
Agencies shall indicate that the Construction Completion inspection will not serve as a Pre-
Certification Inspection under Consent Decree Subparagraph 44.a. Within 60 days after
confirmation at the Construction Completion Inspection that the Performance Standards have not
been achieved, Settling Defendants shall submit an RA Completion Plan. The RA Completion
Plan shall include a description of the characteristics of areas that do not comply with the
Performance Standards and a detailed description {(e.g., map, data tables and location
information) showing areas in compliance or not in compliance with Performance Standards.
Sampling and locational information should be provided in both hardcopy and EPA Superfund's
designated digital format (i.e., Superfund Electronic Data Deliverable, Specification Manual
1.05, website address: hitp://www.epa.gov/regionSsuperfund/edman/). In addition to describing
noncompliance areas, the RA Completion Plan shall outline any additional RA construction work
required to achieve Performance Standards, a schedule for completing any additional RA
construction work, and a proposed date for a Construction Completion Re-Inspection. The
Settling Defendants shall implement the RA Completion Plan as approved by the Response
Agencies.

43  RA Pre-Certification Inspection. If the Settling Defendants believe that the RA
has been fully performed such that the Performance Standards have been achieved, then the
written notice sent to the Response Agencies shall indicate that the Construction Completion
Inspection will also serve as an RA Pre-Certification Inspection under Consent Decree
Subparagraph 44.a. If, after the RA Pre-Certification Inspection, the Settling Defendants still
believe that the RA has been fully performed such that the Performance Standards have been
achieved, Settling Defendants shall submit an RA Certification of Completion Report within 60
days after the RA Pre-Certification Inspection. In the RA Certification of Completion Report, a
registered professional engineer and the Project Coordinator of the Settling Defendants shall
certify that the RA has been completed in:full satisfaction of the requirements of the Consent
Decree. The Report shall also contain the following statement, signed by a responsible corporate
official of each Settling Defendant or Settling Defendants' Project Coordinator:

"To the best of my knowledge, after thorough investigation,
I certify that the information contained in or accompanying
this submission is true, accurate and complete. I am aware
there are significant penalties for submitting false
information, including the possibility of fine and
imprisonment for knowing violations.”

The Report shall document that the RA has been performed such that the Performance Standards
have been achieved. The Report shall include, but shall not be limited to, the following
elements:

(a) Introduction;
(b}  Chronology of events;
(c) Summary of construction activities;
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(d)
(&)
63
(&

(B

®
0

k)

Summary of the RA Pre-Certification Inspection;

Record drawings signed and stamped by a professional engineer;
Explanation of any modifications to the plans and why these were
necessary for the project;

Verification that the RA has been completed such that the Performance
Standards have been achieved;

Listing of the criteria, established before the construction was initiated, for
judging the functioning of the RA and also explaining any modification to
these criteria; .

Results of site monitoring, indicating that the RA meets or exceeds the
Performance Standards;

Explanation of the O&M taking place at the site and any changes in the
Final O&M Plan that were required based on modification of site plans
during construction; and

Summary of project costs.

4.4 EPA Response to RA Certification of Completion Report.

(a)

(®)

If, after completion of the RA Pre-Certification Inspection and receipt and
review of the RA Certification of Completion Report, EPA, after
reasonable opportunity to review and comment by the State, determines
that the RA or any portion thercof has not been completed in accordance
with the Consent Decree such that the Performance Standards have not
been achieved, EPA will notify Settling Defendants in writing of the
activities that must be undertaken by Settling Defendants pursuant to
Consent Decree Subparagraph 44.a to complete the RA such that the
Performance Standards are achieved. EPA will set forth in the notice 2
schedule for performance of such activities consistent with the Consent
Decree and this SOW or require the Settling Defendants to submit an
RA Completion Plan pursuant to Task IV, Subparagraph 4.2.

If EPA concludes, based on the RA Pre-Certification Inspection and the
RA Certification of Completion Report, and after a reasonable opportunity
for review and comment by the State, that the RA has been performed in
accordance with the Consent Decree such that the Performance Standards
have been achieved, EPA will so certify in writing to Settling Defendants.
This certification shall constitute the Certification of Completion of the
RA for purposes of the Consent Decree.

Task V: Completion of Response Work for QU1

5.1.  Response Work Pre-Certification Inspection. Within 90 days after Settling

Defendants conclude that all phases of the Response Work have been fully performed, Settling
Defendants shall send written notice to the Response Agencies for the purpose of scheduling and
conducting a Response Work Pre-Certification Inspection to be attended by Settling Defendants
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and the Response Agencies. The purpose of the inspection is to determine whether the O&M,
the Long Term Monitoring, and the Institutional Controls have been fully performed, as required
by the Institutional Controls Plan and the Final O&M Plan.

5.2 Continuation of Response Work. If, after the Response Work Pre-Certification
Inspection, EPA determines {after a reasonable opportunity for review and comment by the State)
that the Response Work or any portion thereof has not been fully performed, the Settling
Defendants shall continue to perform O&M, Institutional Controls, and Long Term Monitoring
as required by the Institutional Controls Plan and the Final O&M Plan. The Settling Defendants
shall continue the Response Work pursuant to a schedule approved by EPA, after reasonable
opportunity for review and comment by the State.

5.3  Response Work Certification of Completion Report. If, after the Response Work
Pre-Certification Inspection, the Settling Defendants believe that the Response Work has been
fully performed, the Settling Defendants shall submit a Response Work Certification of
Completion Report within 60 days after the Response Work Pre-Certification Inspection. In the
Response Work Certification of Completion Report, a registered professional engineer and the
Project Coordinator of the Settling Defendants shall certify that the Response Work has been
completed in full satisfaction of the requirements of the Consent Decree. The Report shall also
contain the following statement, signed by a responsible corporate official of each Settling
Defendant or Settling Defendants’ Project Coordinator:

"To the best of my knowledge, after thorough investigation,
[ certify that the information contained in or accompanying
this submission is true, accurate, and complete. I am aware
there are significant penalties for submitting false
information, including the possibility of fine and
imprisonment for knowing violations.”

The report shall document that the Response Work has been fully performed. The report shall
include, but not be limited to, the following elements:

{(a} Introduction;

{b) Chronology of events beginning with the Certification of Completion of
the RA;

(c) Summary of inspections for completion of Response Work;

(d)  Record drawings signed and stamped by a professional engineer for any
additional work completed since the Certification of Completion of the
RA;

(e} Explanation of any modifications to the plans and why these were
necessary for the project;

() Verification that the Response Work is complete;

(g) Listing of the criteria, established before the construction was initiated, for
judging the functioning of the RA and also explaining any modification to
these criteria;
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(h) Results of site monitoring, indicating that the Response Work is complete;

(1) Explanation of any changes in the Final O&M Plan after the Certification
of Completion of the RA;

)] Summary of project costs after the Certification of Completion of the RA.

54 EPA Response to Response Work Certification of Completion Report.

(a) If, after completion of the Response Work Pre-Certification Inspection and
receipt and review of the Response Work Certification of Completion
Report, EPA, after reasonable opportunity to review and comment by the
State, determines that the Response Work or any portion thereof has not
been fully performed, EPA will notify Settling Defendants in writing of
the activities that must be undertaken by Settling Defendants pursuant to
Consent Decree Subparagraph 45.a to complete the Response Work. EPA
will set forth in the notice a schedule for performance of such activities
consistent with the Consent Decree and this SOW or require the Settling
Defendants to submit an a schedule for continuation of the Response Work
pursuant to Task V, Subparagraph 5.2.

(b} If EPA concludes, based on the Response Work Pre-Certification
Inspection and the Response Work Certification of Completion Report,
and after a reasonable opportunity for review and comment by the State,
that the Response Work has been fully performed in accordance with the
Consent Decree, EPA will so certify in writing to Settling Defendants.
This certification shall constitute the Certification of Completion of the
Response Work for purposes of the Consent Decree.

IV, MISCELLANEOUS REQUIREMENTS

L. Community Relations Support. The Response Agencies shall implement a
community relations program. The Settling Defendants shall cooperate with the Response
Agencies and at the request of the Response Agencies, shall participate in the preparation of
appropriate information to be disseminated by the Response Agencies to the public. At the
request of the Response Agencies, Settling Defendants shall participate in public meetings that
may be held or sponsored by the Response Agencies fo explain activities at or concerning QUI.
Community relations support will be consistent with Superfund community relations policy, as
stated in the "Guidance for Implementing the Superfund Program” and Community Relations in

Superfund - A Handbook.

2. Access. If any property where access is needed to implement the Consent Decree
is owned or controlled by any of the Settling Defendants, such Settling Defendants shall provide
the Response Agencies and their contractors with access at all reasonable times to such property
as provided by Consent Decree Paragraph 25. If any property where access 1s needed to
implement the Consent Decree is owned or controlled by persons other than the Settling

Appendix I - Page 14



Defendants, the Settling Defendants shall use best efforts to secure access from such persons as
provided by Consent Decree Paragraph 26.

V. SUMMARY AND COMPLIANCE SCHEDULE

A summary of the due dates for major deliverables and milestones under this SOW is
presented below. The due dates may be adjusted with the Response Agencies’ advance written
approval to account for changes arising from the nature of the RA and the other Response Work.

Deliverable/Milestone

Due Date

Pre-QAPP meeting to identify all
meonitoring and data quality objectives

Within 21 calendar days after approval of Final
{100%) Design, Settling Defendants shall contact the

for the O&M QAPP Response Agencies to arrange pre-QAPP meeting

RA Work Plan Within 90 calendar days after approval of Final
(100%) Design

Revised RA Work Plan Within 30 calendar days after receipt of the Response

Agencies’ comments on the RA Work Plan

Pre-Construction Inspection

Within 21 calendar days after the Response Agencies’
approval of the RA Work Plan

Inittate Remedial Action Consiruction

Within 10 calendar days after receipt of notice of
authorization to proceed from the Response Agencies, to be
issued after the Pre-Construction Inspection

Pre-Completion Inspection

At least 90 days before the anticipated completion of all
phases of construction specified by the RD, and before final
demobilization and site restoration efforts

Compiete Remedial Action
Construction

Within 6 calendar years after receipt of notice of authorization
to proceed from the Response Agencies, or as approved by
the Response Agencies in the Final Project Schedule

Construction Completion Inspection/
RA Pre-Certification Inspection

Within 80 days after completion of all phases of construction
specified by the RD and after conducting post-construction
sampling to determine whether the 1 ppm RAL and/or the
0.25 ppm SWAC have been achieved; a Construction
Completion Inspection will also serve as an RA
Pre-Certification Inspection if the Settling Defendants believe
that the RA has been performed such that the Performance
Standards have been achieved

RA Certification of Completion Report

Within 60 days after an RA Pre-Certification [nspection,
provided Settling Defendants still believe Performance
Standards have been achieved

Revised RA Certification of
Completion Report

30 calendar days after receipt of the Response Agencies’
comments on the Report
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Certification of Completion of the RA

Upon EPA’s approval of the RA Certification of Completion
Report

Response Work Pre-Certification
Inspection

Within 90 days after Settling Defendants conclude that ali
phases of Response Work are completed

Response Work Certification of
Completion Report

Within 80 days after Response Work Pre-Certification
[nspection, provided Settling Defendants believe Response
Work has been fully performed

Revised Response Work Certification
of Completion Report

30 calendar days after receipt of the Response Agencies’
comments on the Report

Issuance of Certification of Completion
of Response Work

Upon EPA's approval of the Response Work Certification of
Completion Report

Monthly Progress Reports

By the 10" of each month from the Date of Lodging of the
Consent Decree for so long as the RA continues, until
Certification of Completion of the RA

Quarterly Reports

Quarterly basis for so long as the RA continues under the
Consent Decree, untll Certification of Completion of the RA
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